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Abstract
Introduction: Diagnosis of asthma has been increasing among young children. The inhaled  

corticosteroids can reduce the risk of asthmatic attack. The effectiveness of inhaled  
corticosteroids depends on the appropriate and regular use of inhaled corticosteroids.  
Improper methods of use of inhaled corticosteroids can lead to suboptimal dosage and  
unsatisfactory control. The correct use lies on the skills of the affected children as well as their 
caregivers. This cross-sectional study was to assess the prevalence of and factors associated 
with incorrect use of inhaled corticosteroids in children with asthma and their caregivers.

Methods: Pediatric patients aged 1-15 years old who were having their treatment for asthma with 
inhaled corticosteroids in our institution during March 1, 2017 to August 31, 2017 were  
included. Data were collected by an interview the patients and/or their caregivers according  
to the prepared questionnaire. The demonstration of metered dose inhalation (MDI)  
procedure using spacer and no spacer by the patients or caregivers was assessed.

Results: Among 85 children aged 1–15 years who were receiving corticosteroids through MDI  
with (n=76) and without (n=9) spacers. The inhalers were used incorrectly in 51 children (60%). 
The most frequent incorrect method was breathing normally 5-6 times via spacer in the spacer 
group (27 children, 35.5%) whereas inappropriate placing of the mouthpiece or a 30-second 
interval between puffs were found in the no-spacer group (2 children in each step, 22% each). 
Risk factors for the incorrect use were non-maternal primary caregivers. Having fathers and other 
caregivers as supervisors increased the risk of incorrect use for 5.50 times [95% confidence  
interval (CI), 1.12–25.50, p = 0.034] and 6.38 times (95%CI, 1.47–26.62, p = 0.009) respectively 
higher than having mothers as the supervisors. Incorrect use was found 7.20 times (95% CI, 
2.31–21.40, p = 0.001) more likely in children with prior acute asthma exacerbation and 5.55 
times (95%CI 1.02–28.54, p = 0.047) among children and caregivers who did not understand 
and failed to clarify the procedures with the instructor during the hospital teaching class.

Conclusion: Incorrect corticosteroid inhalation was found in 60% and was directly correlated with 
hospital admission from acute exacerbation. Important factors related to incorrect use were 
the primary caregivers being children’s non-maternal and difficulty in learning during the  
hospital-teaching class.

Keywords: Asthma, inhaled corticosteroids, incorrect inhalation technique, acute asthmatic  
exacerbation, metered dose inhaler
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บทคัดย่อ

บทน�ำ: ปัจจุบันเด็กอายุน้อยได้รับการวินิจฉัยว่าเป็นโรคหืดมากขึ้น การใช้ยากลุ่มสเตียรอยด์ชนิดสูดพ่นช่วยลด 

ความเสี่ยงในการเกิดโรคหืดก�ำเริบรุนแรงได้ ผลของการใช้ยาสูดพ่นเพื่อควบคุมอาการนี้ข้ึนอยู่กับการรักษา

อย่างถูกต้องและสม�่ำเสมอ เน่ืองจากการใช้ยาสูดพ่นที่ไม่ถูกวิธีจะท�ำให้ผู้ป่วยได้รับยาไม่ถึงขนาดที่ต้องการ  

ซึ่งปัจจัยที่ส่งผลต่อความส�ำเร็จน้ันจะขึ้นอยู่กับทั้งตัวผู้ป่วยเด็กเองและผู้ดูแล การศึกษานี้จึงมีวัตถุประสงค์ 

เพื่อศึกษาหาความชุกของการใช้ยากลุ่มสูดพ่นที่ไม่ถูกต้องของผู้ป่วยเด็กโรคหืด และหาปัจจัยของผู้ป่วยเด็ก 

โรคหืดและผู้ดูแลหลักที่อาจมีผลต่อการใช้ยากลุ่มสูดพ่นที่ไม่ถูกต้อง

วิธีการวิจัย: เกบ็ข้อมลูด้วยแบบสอบถามโดยการสมัภาษณ์ผูป่้วยเดก็โรคหดืและ/หรอืผูด้แูล ท่ีมารบัการรกัษาด้วยยาสูดพ่น 

ทีภ่าควชิากมุารเวชศาสตร์ คณะแพทยศาสตร์วชิรพยาบาล มหาวทิยาลยันวมนิทราธริาช ตัง้แต่ 1 มนีาคม พ.ศ. 2560 

ถงึ 31 สงิหาคม พ.ศ. 2560 ประเมนิวธิกีารใช้ยาโดยให้เดก็ไม่อยูใ่นสภาวะหอบท่ีต้องรกัษาทันทีหรอืผูด้แูลของเดก็

แสดงวิธีการใช้ยาสูดพ่นชนิด metered dose inhaler (MDI) โดยใช้อุปกรณ์ spacer หรือไม่ใช้อุปกรณ์ spacer

ผลการวิจัย : ผูป่้วยเดก็โรคหดืเข้าร่วมวจิยัทัง้หมด 85 ราย โดยเป็นผูป่้วยเดก็โรคหดืใช้ยาสดูพ่น MDI ร่วมกับอปุกรณ์ spacer 

จ�ำนวน 76 ราย และผูป่้วยไม่ใช้อปุกรณ์ Spacer จ�ำนวน 9 ราย พบมคีวามชุกการใช้ยาสดูพ่นท่ีไม่ถูกต้องโดยรวม 

51 ราย คดิเป็นร้อยละ 60 พบขัน้ตอนการหายใจเข้าออกผ่าน spacer ไม่ถูกวธิบ่ีอยท่ีสดุในการใช้ยาสดูพ่นชนดิ MDI 

ร่วมกับอุปกรณ์ spacerโดยพบใน 27 ราย คิดเป็นร้อยละ 35.5 ส่วนขั้นตอนที่ใช้ยาสูดพ่นชนิด MDI โดยไม่ใช้

ร่วมกบัอปุกรณ์ spacer ทีไ่ม่ถกูวธิมีากทีสุ่ด คอื การใช้รมิฝีปากอมรอบ mouthpiece หรอืการเว้นระยะเวลาอย่างน้อย 

30 วนิาทก่ีอนการสดูพ่นยาคร้ังถดัไป คือ พบข้ันตอนละ 2 รายหรอืร้อยละ 22 ปัจจยัเกีย่วข้องกบัการใช้ยาสดูพ่น 

ไม่ถูกต้องคือ ผู้ดูแลหลักที่ไม่ใช่มารดาเป็นผู้พ่นยาให้เด็ก โดยพบว่าผู้ดูแลท่ีเป็นบิดาจะมีโอกาสสูดพ่นไม่ถูกต้อง

สูงกว่า 5.5 เท่า (95%CI 1.12–25.50, p = 0.034) และผู้ดูแลอื่นโอกาสสูงกว่า 6.38 เท่า (95%CI 1.47–26.62, 

p = 0.009) ผูป่้วยเด็กโรคหดืทีเ่คยได้รบัการนอนโรงพยาบาลด้วยโรคหดืก�ำเรบิมคีวามเสีย่งท่ีใช้ยาสดูพ่นไม่ถูกต้อง 

7.20 เท่า (95% CI , 2.31–21.40, p = 0.001) ผูป่้วยและผูด้แูลท่ีให้ข้อมลูว่าไม่เข้าใจค�ำแนะน�ำหรอืการสอนเก่ียวกบั

การใช้ยาสูดพ่นจากบุคลากรในโรงพยาบาลมีโอกาสใช้ยาสูดพ่นไม่ถูกวิธีสูงกว่า 5.55 เท่า (95%CI 1.02–28.54, 

p = 0.047) โดยปัญหาที่พบคือการไม่กล้าซักถามบุคลากรทางการแพทย์ระหว่างการสอนใช้ยาสูดพ่น

สรุป: พบความชุกของการใช้ยาสูดพ่นที่ไม่ถูกวิธีในผู้ป่วยเด็กโรคหืด ร้อยละ 60 โดยวิธีการสูดพ่นยาที่ไม่ถูกต้องมีผลต่อ

การนอนโรงพยาบาลด้วยโรคหืดก�ำเริบ โดยปัจจัยท่ีส�ำคัญคือผู้ดูแลหลักท่ีไม่ใช่มารดาและผู้ดูแลหลักท่ีมีปัญหา

การได้รับข้อมูลของโรงพยาบาลเกี่ยวกับการใช้ยาสูดพ่นเป็นปัจจัยที่มีผลต่อการใช้ยาสูดพ่นที่ไม่ถูกต้อง
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Introduction
	 Asthma is a chronic respiratory illness that 
affects both short- and long-term quality of life of 
the adults and pediatric patients. Previous studies 
showed affected children with asthma tended to be 
younger comparing to historical data1, 2. Patients 
with asthma are more likely to have a poor quality 
of life with respect to their physical health, mental 
health, and socialization3, 4.
	 Over the past century, the treatment for 
asthma has been advanced. With a development of 
new drugs, a better symptom control is achieved. 
Inhaled corticosteroids have an important role and 
are commonly used in asthma treatment at present. 
The drug must be administered regularly and 
appropriately to achieve the best control of the 
condition. Many studies have found a relationship 
between good adherence to treatment and 
decreased risk of severe asthma exacerbation5, 6. 
	 In addition to the regular drug use, another 
important factor is the correct technical use of 
drugs which would deliver an appropriate dose of 
drug to optimize the efficacy7. The incorrect use of 
inhaled corticosteroids may significantly become 
acute exacerbations and deterioration of lung 
function. Few studies investigating the use of 
inhaled drugs reported that 32% to 44% of patients 
were unable to dispense the drug properly due to 
the wrong techniques8-10. These rates have not been 
changed over the last 40 years11, 12. Aside from a 
direct impact of a non-adherence or incorrect use of 
drug on the patients themselves, the chronic 
morbidity certainly increases family burden, higher 
costs of medical resources, and overall national 
health budget13-16. 
	 Because the incorrect inhalation technique is 
still a major problem and can result in loss of 
resources without any benefit17; hence, the 
identification of the risk factors of the incorrect use 
is important. Research studies have analyzed factors 
related to incorrect inhalation technique7, 18-21. 
These included a lack of knowledge about asthma 

and the importance of effective treatment, use of 
complex equipment, and inadequate parental or 
caregiver education information from public health 
personnel from limited numbers of teaching sessions 
or methods used to teach, parent’s age, communication 
problems between the instructor and audience, 
etc.7, 18-21. Most previous studies were conducted in 
other countries when the environments and 
constraints may differ from Thailand wherein only 
one study was reported9.

Objectives
	 We aimed to investigate the prevalence of 
incorrect inhalation technique by children with 
asthma who were treated in the outpatient clinic in 
the Department of Pediatrics, Faculty of Medicine 
Vajira Hospital. The risk factors for the incorrect 
inhalation were also studied. 

Study Methods
	 This descriptive cross-sectional study was 
approved by the Research Ethics Committee of the 
institution. We identified children with asthma aged 
1–15 years who were treated in the outpatient clinic 
in the Department of Pediatrics, Faculty of Medicine 
Vajira Hospital between March 1, 2017 and August 
31, 2017. The patients must be in good condition 
and were not in a state of suffocation. A written 
informed consent/ assent to participate in the  
study was obtained from the child or the parents as 
appropriate. The children and parents who could 
not communicate in Thai were excluded. 
	 As a general practice in our department,  
a diagnosis of asthma was made according to the 
Global Initiative for Asthma criteria for 201522.  
The procedure of inhalation was instructed to the 
newly diagnosed asthmatic patients and their caregivers 
by either medical doctor, pharmacist, nurse, along 
with an educational video demonstration prepared 
according to recommendations of the National 
Institute of Health (NIH) 23. 
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	 Controller drug to treat asthma in this study 
was inhaled corticosteroids. Correct inhalation  
was determined according to the recommendations 
of the NIH23. Our study combined the steps of 
metered dose inhaler (MDI) with and without 
spacer, divided a few steps into detail, and added  
2 steps of checking the expiry date and the presence 
of drug remained in the MDI bottle, making a total 
of 13-step inhalation. The expiry date was taken 
from the drug label whereas the presence of drug 
remained prior to the use was checked by MDI 
bottle shaking. Incorrect inhalation was diagnosed 
when any of its steps was not performed or 
misconducted. 
	 Data were collected by an interview the 
children and/or their caregivers according to the 
structured questionnaires. The children or the 
caregivers who agreed to participate in the study 
were also asked to perform the inhalation with an 
MDI. Each step of the inhalation was observed and 
recorded by the researcher (T.J.). The study was 
stopped in any events of increasing tiredness of 
children or their consent withdrawal. At the end of 
the interview and inhalation process, the researcher 
educated the children and their caregivers if the use 
of inhaler was incorrect. 
	 Clinical factors of children and the primary 
caregivers which may influence the process of 
inhaler use were collected: age, gender, and 
education of children and the primary caregiver, the 
primary caregiver, family income, and knowledge 
about asthma and inhaler of the caregiver, history of 
asthmatic exacerbation in the preceding year. 
Knowledge about asthma and inhaler of the 
caregiver was grouped into good if there were ≥ 8 
corrected answers or poor with 0–7 correct answers. 
The primary caregiver was defined as the parents or 
any person who was mainly in charge of the 
inhalation.

Statistical Analysis
	 Data were analyzed by SPSS statistical analysis 
for Windows version 22.0 (IBM Corp, Armonk, NY). 
Descriptive data were presented as mean age  
with standard deviation (SD) or median with 
interquartile range (IQR), or number with percentage. 
Features associated with incorrect inhalation 
technique were determined by univariate analysis. 
Median ages of children and caregiver were used as 
the reference to categorize them into 2 groups to 
study the association. Significant factors from 
univariate analysis were entered for multivariate 
analysis by multivariate logistic regression (LR) 
(stepwise backward LR), and were presented with 
odds ratios [ORs] and 95% confidence intervals [CIs]. 
P-value <0.05 was considered as statistically 
significant.

Result
	 From a total of 85 children with asthma 
included in the study, 63.5% were male. A median 
age (25th-75th IQR) was 5.4 (4.3-8.0) years. Approximately 
half were kindergarten (50.6%). We found 44 children 
(51.8%) had comorbidity, most commonly allergic 
rhinitis (34.1%). Most patients in our study received 
fluticasone propionate (71.8%) with a spacer device 
(89.4%).
	 Regarding the characteristics of the primary 
caregivers, a median age (25th-75th IQR) was 40 (33-48) 
years. More than half of the primary caregivers were 
mothers (56.5%). Approximately 25% were 
uneducated or had an education in primary school 
whereas 25% worked as a housekeeper. More than 
half (56.5%) had family income < 30,000 baht.  
Table 1 shows the basic characteristics of the 
children and their primary caregivers. Out of 10 
questions about knowledge about asthma and 
inhaler, 46 (54.1%) had the good score with correct 
answers of 8 or more. The most common question 
about asthma knowledge which had incorrect 
answer was “loss of using of MDI may worsen lung 
function in long term” found in 37 respondents 
(43.5%) (Table 2).
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Table 1: 

The basic characteristics of the children and their primary caregivers

General characteristics of children N (%)

Age, median (25th-75th IQR) 5.4 (4.3–8.0)

Sex:
	 Male
	 Female

54 (63.5)
31 (36.5)

Educational background:
	 Preschool
	 Kindergarten
	 Primary school
	 Secondary school

16 (18.8)
43 (50.6)
16 (18.8)
10 (11.8)

Comorbidity (n=44):
	 Allergic rhinitis
	 Atopic dermatitis
	 Allergic conjunctivitis
	 Others

29 (34.1)
13 (15.3)
4 (4.7)
7 (8.2)

General characteristics of caregivers N (%)

Age, median (25th -75th IQR) 40 (33–48)

Primary caregiver:
	 Mother 
	 Father
	 Others

48 (56.5)
15 (17.6)
22 (25.9)

Level of education of primary caregiver:
	 Uneducated or Primary school
	 Secondary school or Vocational school
	 Bachelor of Arts or Master of Arts

21 (24.7)
37 (43.5)
27 (31.8)

Career of primary caregiver:
	 Company employee and government officer
	 Shopkeeper and general job
	 Housekeeper

33 (38.8)
31 (36.5)
21 (24.7)

Family income/ month:
	 <30,000 Baht
	 >30,000 Baht

48 (56.5)
37 (43.5)

Note: More than one comorbidity may be found in one child 
IQR= Interquartile range
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	 Of the 85 patients, 76 patients and 9 patients 
used MDI with a spacer and without a spacer 
respectively. Incorrect inhalation techniques were 
found in 51 patients (60.0%) : 47 patients (61.8%) 
using MDI with spacer and 4 patients (44.4%) using 
MDI without a spacer (p=0.178). The numbers and 
percentages of the incorrect inhalation technique 
steps are shown in Table 3. 
	 The 3 most common incorrect inhalation 
techniques when using MDI with a spacer in order of 
frequency were failure of: normal breathing for 5-6 
times via spacer (27 patients, 35.5%), expiry date 
checking (19 persons, 25.0%), and presence of 
remaining drug checking (12 persons, 15.8%). The  
2 most common mistakes using MDI with no spacer 
were an inappropriate placing the mouthpiece 

between the teeth (farther than 2 inches) and a 
failure for a ≥ 30-second interval before the next 
actuation (2 persons in each step, 22.0% each).
	 By univariate analyses, we found 8 factors 
were significantly associated with incorrect inhalation 
technique. The risk factors in order of their impacts 
(ORs) were: previous admission with status 
asthmaticus (7.82 times), poor understanding of 
proper use during the hospital teaching class (7.55 
times), education of primary school or lower (7.13 
times), other caregiver (6.15 times), having father as 
a caregiver (5.55 times), instruction duration < 5 min 
(5.20 times), caregiver aged >40 years (2.73 times) 
and poor knowledge of asthma and inhaler (2.56 
times). 

Table 2: 

Knowledge score of the primary caregivers about asthma and inhaler (N=85)

Knowledge about asthma True False

Asthma is a chronic disease. 54 (63.5%) 31 (36.5%)

Asthma is curable without treatment. 75 (88.2%) 10 (11.8%)

Asthma will be improved when the child grow up without treatment. 56 (65.9%) 29 (34.1%)

Asthma is not a dangerous disease.	 61 (71.8%) 24 (28.2%)

Knowledge about MDI                                                                             

MDI is always used everyday. 69 (81.2%) 16 (18.8%)

MDI is used when the child has symptoms 67 (78.8%) 18 (21.2%)

MDI is an asthma controller. 73 (85.9%) 12 (14.1%)

Loss of using of MDI may aggravate asthma symptoms 64 (75.3%) 21 (24.7%)

Loss of using of MDI  may worsen lung function in long term 48 (56.5%) 37 (43.5%)

Regular use of MDI without correct method is enough to control asthma. 60 (70.6%) 25 (29.4%)
MDI= Metered dose inhaler	
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Table 3: 

Steps required for proper MDI (n = 9) and MDI-spacer use (n=76)

Steps of inhalation
Incorrect inhalation technique (N/total: %)

MDI with a spacer 
(47/76: 61.8%)

MDI 
(4/9: 44.4%)

1.	 Checking expiry date 19 (25.0) 1 (11.1)

2.	 Checking drug amount 12 (15.8) 0

3.	 Remove cap 3 (3.9) 0

4.	 Shaking MDI 11 (14.5) 1 (11.1)

5.	 Exhale slowly 0 0

6.	 Connecting MDI to spacer 1 (1.3) -

7.	 Holding MDI upright 3 (3.9) 0

8.	 Apply a face mask covering the mouth and nose  
	 or a mouthpiece between teeth (or to mouth  
	 approximately 2 inches)

1 (1.3) 2 (22.2)

9.	 Actuation once 3 (3.9) 0

10.	 Breathing in while pressing down the inhaler - 1 (11.1)

11.	 Breathing normally 5-6 times via spacer 27 (35.5) -

12.	 Breathe in slowly 9 (11.8) 0

13.	 Hold breathe for 10-second - 0

14.	 Wait at least 30-second before next actuation 9 (11.8) 2 (22.2)

15.	 Rinse the mouth after use 5 (6.6) 0
Note: More than one step of mistakes may be found in one child/ caregiver
MDI= Metered dose inhaler

	 By multivariate analyses, 3 factors were 
independently associated with incorrect inhalation 
technique: history of prior hospital admission due to 
acute asthma exacerbation, non-maternal caregiver, 
a lack of understanding the correct inhalation. The 
risk of incorrect inhaler use were 7.20 times higher 
(95% CI, 2.31–21.40, P = 0.001) in children with prior 
acute asthma exacerbation, 5.50 times with paternal 
[95% confidence interval (CI), 1.12–25.50, P = 0.034] 

and 6.38 times (95%CI, 1.47–26.62, P = 0.009) with 
other caregivers compared to having mothers as the 
caregiver. On the other hand, the risk was 5.55 times 
(95%CI 1.02–28.54, P= 0.047) among children  
and caregivers who did not understand and  
failed to clarify the procedures with the instructor 
during the hospital teaching class. Data of findings 
from uni- and multi-variate analyses are shown in 
Table 4.
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Discussion
	 This study found 60% the asthmatic children 
had incorrect use of the inhaler. This was higher 
than 44% reported in the previous study in Thailand9. 
However, this was in the ranges with findings from 
one systematic review which summarized 11% to 
100% rates of incorrect use of MDI with a spacer and 
3% to 82% of MDI without spacer24. The main 
reason for this wide range of incorrect use may 
depend on the criteria or number of incorrect steps 
used in each study. Another possible reason may be 
because we detailed the steps of inhalation which 
had not been addressed in previous studies: 
checking of the expiry date and the amount of 
drugs genuinely inhaled. Although these 2 steps 
were not the actual procedure in the inhalation, but 
we agreed in our group that they were crucial for 
the effective use of the drugs. This was evidenced 
that they were the second and third common mistakes 
found in 25% and 16% respectively in our study. 
	 Among all the steps assessed, failure to breathe 
normally via a spacer was the most common mistake 
identified among patients using MDI with spacer 
(35.5%). This was also found in the study of Capanoglu 
et al8 which found 24% error of this step in their 
patients using MDI. Aside from the 3 most common 
errors mentioned, our study also found a failure to 
shake MDI before use, failure for a > 30-second 
interval before the next actuation and failure to 
breathe in slowly were also frequently found in 
14.5%, 11.8% and 11.8% respectively. Regarding the 
incorrect use of MDI without a spacer, one of the 
two most common mistakes found in our study 
(failure for a > 30-second interval before the next 
actuation) was also found as common in the 
systematic review24. One previous study from 
Thailand by Deerojanawong et al who reported 44% 
incorrect use of inhaler found failure for a ≥30-second 
interval before the next actuation and failure to 
breath in slowly as the most common mistakes in 
MDI with spacer and without spacer respectively9.
The aforementioned systematic review also found 
breathing in slowly and holding the breath for 5-10 

seconds as common mistakes in MDI without 
spacer, however, errors were not found in any 
patients in our study. The main reason for this 
common mistake of waiting for 30 seconds before 
the next actuation (in both MDI use with or without 
spacer) was probably because most caregivers were 
the one who pressed the MDI making the coordination 
with the children’s breath more difficult. Although 
each step of the inhalation was taught during the 
educational session, some caregivers still made 
mistakes. These common errors should be emphasized 
during the education session19. 
	 Among the 8 factors which were significantly 
associated with incorrect inhalation technique in 
univariate analyses, our study found 3 factors as 
independent factors for the correct inhaler use: 
history if acute asthmatic attack necessitating 
hospitalization, the non-maternal caregiver, and a 
lack of knowledge. Among the 3 independent risk 
factors identified, a history of the previous admission 
with status asthmaticus (7.20 times) was the most 
important factor found in our study. This was also 
demonstrated in previous study that an absence of 
severe attack or no history of hospital admission in 
the preceding year was associated with the correct 
use of the device18, 25. The incorrect use resulted in 
an inadequate dosage, which aggravates asthma 
complications. 
	 Regarding the type of caregiver, we found 
that paternal caregivers and other caregivers were 
significantly correlated with the incorrect use of 
inhalers (P= 0.034 and 0.009, respectively). This 
reflected the nature of bonding that mothers may 
give more attention to details than other caregivers. 
Unfortunately, there had been no previous studies 
which addressed the type of caregivers among the 
asthmatic children. This factor should be explored 
further in future studies on this subject. Previous 
studies reported the education of caregiver or 
mother as important factors affecting the correct 
use of inhaler: the higher education especially  
a mother with higher education tended to do the 
correct inhalation 8, 18, 25. 
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	 Our study found no education or primary 
school as the risk factor for the incorrect use, 
however, only in univariate analysis. Another 
independent influencing factor for the incorrect use 
of inhaler in our study was the problem in 
understanding the proper inhalation techniques. 
Few previous studies demonstrated a repeated 
video education, regular follow-up with demonstration 
to the physician, or trained by the clinical trainer 
were important factors for the correct use of the 
device18, 26. Children who received comprehensive 
inhalation instructions with repeated checks of 
proper inhalation technique were more likely to 
perform all essential steps correctly than children 
who had received only a single instruction10 . 
Comprehensive device training by a clinical trainer 
and repeated lessons as recommended by few 
previous studies10, 18 as well as specific emphasis on 
the items which were frequently the gap of 
knowledge e.g. “loss of using of MDI may worsen 
lung function in long term”, “asthma is a chronic 
disease”, “asthma will be improved when the  
child grow up without treatment”, etc., as found in 
our study should be focused to assure a correct 
inhalation technique. 

Conclusion
	 In our study, 60.0% of children with asthma 
used the inhaled corticosteroid device incorrectly. 
The independent risk factors of incorrect use were 
previous hospital admission from acute exacerbation, 
non-maternal caregivers, and poor understanding of 
inhalation technique during the hospital teaching 
class.
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