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Background: Obstructive sleep apnea-hypopnea syndrome (OSAHS) is a chronic illness affecting either cardiopulmonary 
or neuropsychiatric function. Besides the functional health, the quality of life of patients with obstructive sleep apnea (OSA) 
is of interest in literature. In children, the quality of life questionnaire, which consists of 18 items (OSA-18), has been widely 
accepted as a reliable, valid, and simple to administer. This questionnaire may also be useful in Thai children with OSA.
Objective: To assess the reliability and validity of the Thai version of OSA-18 in Thai children.
Material and Method: This was a cross-sectional study. The original English version of the 18-item pediatric obstructive 
sleep apnea quality of life questionnaire was translated into Thai following the guidelines of cross-cultural adaptation with 
permission from Rosenfeld RM, Department of Otolaryngology, SUNY Health Science Center at Brooklyn, USA. The 
questionnaire was divided into five domains, sleep disturbance, physical suffering, emotional distress, daytime problems, 
and caregiver concerns. The suspected obstructive sleep apnea children, aged less than 15 years, who did not have 
cardiovascular diseases, lung diseases, or neuromuscular diseases, and who underwent standard full night polysomnography 
were included. The child’s caregiver was asked to complete the questionnaire without assistance to determine its reliability 
and validity. 
Results: Forty-three children (30 boys, and 13 girls) were enrolled in the present study. The median age was five years 
(range 2 to 14 years). The median apnea hypopnea index (AHI) was six events/hour and median OSA-18 total score was 
66.7 (range 25 to 107). There were excellent test-retest reliability (Cronbach’s alpha = 0.91) and internal consistency 
(Cronbach’s alpha = 0.77) between each domain. Correlation between the Thai OSA-18 total scores and AHI was r = 0.48, 
p = 0.001, which was similar to the original English version (r = 0.43, p<0.001).
Conclusion: The level of reliability and validity of the Thai version of the OSA-18 has been found to be satisfactory. Therefore, 
this instrument can be used in future research for measuring the quality of life in Thai children with OSA and assess the 
benefit of treatment.
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 Obstructive sleep apnea/hypopnea syndrome 
(OSAHS) is defined as a disorder of breathing during 
sleep, characterized by prolonged partial upper airway 
obstruction and/or intermittent complete obstruction 
(obstructive apnea) that disrupts normal ventilation 
during sleep and normal sleep patterns(1). The 
prevalence of parent-reported apneic events during 
sleep is in the range of 0.2 to 4%(2). In Thailand, a 
survey in school-aged children found that 0.69% had 
OSAHS(3).

 OSAHS is a common chronic illness, with 
consequence in the neurobehavior, cardiopulmonary, 
metabolic systems, and somatic growth. It is highly 
plausible that common pathogenic mechanisms are 
triggered by the interactions of intermittent hypoxia 
and hypercapnia, repeated intrathoracic pressure swings, 
and episodic arousal(4). OSAHS is usually diagnosed 
by clinical criteria. Although polysomnography (PSG) 
is considered the gold standard for assessing the severity 
of OSAHS and outcomes of treatment, the clinical 
evaluations may not necessarily reflect the impact of 
the disease on patient’s quality of life (QOL). Health 
related quality of life (HRQOL) instruments usually 
assess the patient’s subjective perception of the impact 
of disease and treatment in multiple dimensions of 
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health status, based on patient report(5). Besides the 
functional health, the effect of OSAHS on QOL is of 
interest in literature.
 The most widely accepted definition of 
“Health” is a state of optimum physical mental and 
social well-being and not merely the absence of        
disease and infirmity(6). The health domain ranges       
from negatively valued aspects of life to the more 
positively valued aspects. The boundaries of definition 
usually depend on why one is assessing health as well 
as the particular concerns of patients, clinicians, and 
researchers.
 The quality of life for children with obstructive 
sleep apnea (OSA-18) was developed by Franco et al, 
which was first reported in 2000(7). The OSA-18 is the 
most widely utilized QOL instrument in pediatric 
OSAHS literatures because it is a brief, easily 

administered questionnaire, which is ideal for use 
during patient encounters. It may also be used to 
reliably measure the subjective aspects of OSA      
related QOL.
 The OSA-18 consists of 18 items grouped in 
five domains of sleep disturbance (4 items), physical 
suffering (4 items), emotional distress (3 items), 
daytime problems (3 items), and caregiver concerns  
(4 items). Each item is scored in a seven-point Likert 
scale (1 = none of the time, 2 = hardly any of the time, 
3 = a little of the time, 4 = some of the time, 5 = good 
amount of the time, 6 = most of the time, and 7 = all 
of the time), as shown in Fig. 1. The OSA-18 has        
been validated as both evaluative and discriminative 
instrument in pediatric OSAHS.
 From literature reviews in Thailand, there has 
been neither a national nor a translated instrument for 

Fig. 1 OSA-18 for children with OSAHS.
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assessment QOL of pediatric OSAHS. The OSA-18 
has waited for cross-cultural translation into the Thai 
language, and appropriate pre-testing of the translated 
questionnaire. There can be advantages of translating 
the OSA-18 into Thai and introducing the Thai version 
OSA-18 to determine the QOL of Thai children who 
suffer from OSAHS in clinical uses and research 
outcomes. 

Objective
 The objectives of the present study were to 
cross-culturally translate and establish the reliability 
and validity of the Thai version OSA-18 in Thai 
children. 

Material and Method
Development of the Thai version of OSA-18(8-11)

 The original English version of OSA-18 was 
translated into Thai following the guidelines of cross-
cultural adaptation with permission from Rosenfeld 
RM, Department of Otolaryngology, SUNY Health 
Science Center at Brooklyn, NY, USA.

 Step 1: Initial forward translation and 
synthesis of translation
 The original English version was independently 
translated by two Thai experts of pediatric OSA, 
bilingual in Thai and English. No consultation among 
them was allowed. The translations were intended to 
be similar in meaning rather than literal translation and 
easy to comprehend. Both translated versions were 
reviewed for reconciliation of forward translation by 
an independent translator.

 Step 2: Back-translation of reconciled 
version (Thai into English)
 Another bilingual pediatrician translated the 
questionnaire back from Thai into English language. 
The translator did not see the original English 
questionnaire, nor did she consult with others.

 Step 3: Assessment of comparability
  All versions were independently reviewed      
by another two bilingual experts of pediatric OSA,  
item by item, to confirm equivalence and cultural 
suitability. Three measures of comparability used         
were conceptual equivalence, clarity, and colloquial 
language, with scales ranging from 1 (poor) to                       
5 (excellent). Mean scores were determined for         
each question, with the accepted mean score being 
above 3.

Subjects
 Children aged less than 15 years with 
suspicion of OSAHS were enrolled from patients who 
underwent PSG. The respective caregivers were also 
required to understand the nature of the research and 
able to give informed consent. Patients were excluded 
if they were known to have cardiovascular diseases, 
lung diseases, neuromuscular diseases, mental 
retardation, or other illnesses that might have an        
impact on quality of life such as psychiatric diseases, 
craniofacial anomalies, or previous adenotonsillectomy, 
or if a caregiver who could not communicate in          
Thai. The study was conducted between March and 
October 2007 at Ramathibodi Hospital, Mahidol 
University, Bangkok. During enrollment, demographic 
data, clinical histories, and clinical signs were collected. 
The final Thai version OSA-18 questionnaire was 
completed by caregivers themselves without assistance. 
The same group was also asked to complete the same 
questionnaire one week later to establish test-retest 
reliability. The present study was approved by the 
Institute Review Board committee on Human Rights 
Related to Researches Involving Human Subjects 
Faculty of Medicine of Ramathibodi Hospital, Mahidol 
University.

Polysomnography
 All subjects underwent an overnight PSG  
with Alice 3 (Respironic, Inc., Georgia, USA) by               
a trained sleep technician. PSGs were performed in           
a dimly-lit room with the patient sleeping in a 
comfortable bed. Standard PSG (Alice3®, Respironic, 
Georgia, USA) consisted of electrocardiogram, electro-
encephalogram, electro-occulogram, electromyogram 
of mentalis and bilateral anterior tibialis muscles, finger 
pulse oximeter, end-tidal carbon dioxide, oronasal air 
flow (thermistor), pressure transducer, thoracic and 
abdominal pneumobelts, and neck microphone. All 
PSG data were recorded and manually scored by an 
experienced sleep technician and confirmed by board-
certified sleep clinicians.
 In addition, the following physiologic 
parameters were recorded, mean oxygen saturation, 
minimum oxygen saturation, percentage of time the 
saturation was below 92%, end-tidal CO2, total sleep 
time in minutes, sleep efficiency, and percentage of 
time the child spent in rapid eye movement (REM) 
sleep(1). The patients were studied while breathing room 
air. Apnea-hypopnea index (AHI) is the total number 
of apneas and hypopneas per hour of total sleep        
time. The severity of OSAHS was graded as normal 
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(AHI ≤1 event/hour), mild (AHI 1-5 events/hour), 
moderate OSAHS (AHI >5-10 events/hour), and severe 
OSAHS (AHI ≥10 events/hour)(1). This research used 
Stanford 1996 scoring criteria because we wish to 
compare with previous studies.

Statistical analysis
 Descriptive statistics were presented as         
mean  standard deviation. The present study aimed 
to evaluate psychometric properties.

 Reliability
 The ability of the instrument gives reproducible 
results when the clinical stage is stable. Test-retest 
reliability suggests that all relevant factors remain 
unchanged and give the same response when the tool 
is administered a second time. Internal consistency 
suggests that items within a domain should correlate 
with each other enough to assess the same concept. To 
assess reliability, Cronbach’s alpha coefficient was 
computed for evaluation of the test-retest reliability 
and internal consistency for each question score and 
total OSA-18 score. The value of greater than 0.70 was 
regarded as good reliability(7).

 Validity
 Validity implies that it does measure what it 
sets out to assess. Pearson’s correlation coefficients 
were computed for associations among OSA-18         
scores and AHI. Correlation coefficients were rated       
as very weak (r<0.2), weak (r = 0.20-0.35), moderate 
(r = 0.35-0.50), and strong (r>0.5). A two-tailed p-value 
less than 0.05 was considered statistically significant(7). 
All statistical calculations were performed using       
SPSS version 15.0 (Chicago, USA).

Results
Thai version OSA-18 questionnaire
 The OSA-18 questionnaire was translated 
through cross-cultural translation. All translated 
questions had mean conceptual equivalence, clarity, 
and colloquial language scores were ≥4 which meant 
good translation.

Demographic and baseline characteristics
 During a 10-month study period, forty-three 
children having a median age of five years (range 2-14 
years) were enrolled. There were 30 boys (69.8%) and 
13 girls (30.2%). The median AHI was 6.0 events/hour 
(range 0-56.6) and mean OSA-18 total score was           
66.7 (range 25-107). According to the American Sleep 

Disorders Association criteria, there were 20 patients 
with mild OSAHS, seven patients with moderate 
OSAHS, and 16 patients with severe OSAHS.              
Based on BMI classification, 20 children (46.5%) were 
underweight, 16 children (37.2%) were normal,        
seven children (16.3%) were overweight, and none  
was obese. All caregivers completed the Thai        
version OSA-18 without asking questions about            
the comprehension of words or sentences in the 
questionnaire. Table 1 showed the mean and range score 
of the Thai version OSA-18 questionnaire domains. 
The maximum score of sleep disturbance, physical 
symptoms, emotional symptoms, daytime function, 
and caregiver concerns are 28, 28, 21, 21, and 28 
respectively. The highest mean score was caregiver 
concern (median = 16.74) and the lowest median score 
was daytime function (mean = 9.7).
 Table 2 and 3 showed the reliability internal 
consistency and correlation of Thai version OSA-18 
questionnaire domains. Table 2, every domain had 
test-retest reliability and internal consistency more than 
0.7, which showed good reliability. Sleep disturbance, 
daytime problem, and total OSA-18 score showed          
a good correlation with AHI (p<0.05). Table 3, breath 
holding/pauses, choking or gasping, and difficult 
awakening had a strong correlation with AHI 
(correlation >0.5). Loud snoring, fragmented sleep, 
daytime drowsiness, caregiver worried over child’s 
health, and caregiver concerned not enough air had a 
moderate correlation with AHI (correlation >0.35-0.5). 
Others had poor correlation.

Reliability of Thai version OSA-18
 All questions had excellent test-retest 
reliability, which ranged from 0.72 to 0.96. The 
Cronbach’s alpha coefficient values of test-retest 
reliability for each domain ranged from 0.72 to 0.94, 
and total OSA-18 score yielded a value of 0.91. All 

Table 1. Mean and range of each domain and total OSA-18 
score

Domain score Mean Range
Sleep disturbance (28) 14.30 4-26
Physical symptoms (28) 14.84 4-20
Emotional symptoms (21)   9.84 3-18
Daytime function (21)   9.70 3-21
Caregiver concerns (28) 16.74 4-28
Total OSA-18 score 66.70 25-107

OSA = obstructive sleep apnea
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domain scores and total OSA-18 score showed good 
internal consistency. The values of internal consistency 
for each domain ranged from 0.74 to 0.87. The total 
score yielded a value of 0.77 indicating that its 
reliability was acceptable.

Validity of Thai version OSA-18
 The moderate correlation coefficient of        
OSA-18 total scores and AHI was significant (r = 0.48, 
p-value = 0.001). The strongest significant correlation 
was the question about breath holding/pause (r = 0.63, 
p-value <0.001). The domains that were significantly 
correlated with AHI included sleep disturbance                 
(r = 0.55, p-value <0.001) and daytime problems           
(r = 0.42, p-value = 0.004).
 Fig. 2 shows the bar plot between mean  SD 
total scores and severity of OSAHS. The mean total 
OSA-18 score of the mild group was 58.50 (range          
25-89), the moderate group 66.14 (range 40-102), and 
the severe group 77.19 (range 42-107). When the 
means were compared by one way ANOVA, the result 
revealed a significant difference between the mild 
group and severe group (p = 0.013), but no significant 

Table 2. Reliability of each domain and total OSA-18 score and correlation with AHI

Domain Test-retest reliability Internal consistency Correlation p-value
Sleep disturbance 0.85 0.87 0.55 <0.001**
Physical suffering 0.94 0.76 0.14   0.39
Emotional distress 0.75 0.85 0.23   0.11
Daytime problems 0.80 0.74 0.42   0.004**
Caregiver concern 0.72 0.87 0.25   0.85
Total OSA-18 score 0.91 0.77 0.48   0.001**

OSA = obstructive sleep apnea; AHI = apnea-hypopnea index
* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).

Table 3. Correlation of each question with AHI 

Item Content Correlation p-value
Sleep disturbance

1
2
3
4

Loud snoring
Breath holding/pauses
Choking or gasping
Fragmented sleep

0.45
0.63
0.57
0.37

  0.003**
<0.001**
<0.001**
  0.015*

Physical symptoms
5
6
7
8

Mouth breathing
Frequent colds or URIs
Rhinorrhea
Dysphagia

0.23
0.20
0.21
0.01

  0.132
  0.205
  0.169
  0.967

Emotional symptoms
9
10
11

Mood swing or tantrums
Aggressive or hyperactivity
Discipline problems

0.29
0.16
0.28

  0.160
  0.305
  0.071

Daytime function
12
13
14

Daytime drowsiness
Poor attention span
Difficult awakening

0.42
0.25
0.51

  0.005**
  0.104
<0.001**

Caregiver concerns
15

16

17
18

Caregiver worried over
 child health
Caregiver concerned not
 enough air
Caregiver missed activities
Caregiver frustration

0.38

0.41

0.14
0.24

  0.012*

  0.007**

  0.385
  0.128

AHI = apnea-hypopnea index; URIs = upper respiratory 
infections
* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).

Fig. 2 Bar plot showing OSA-18 total score in each 
category of OSAHS severity.
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difference between the moderate group and the others 
was found.

Discussion
 Many QOL instruments are in the English 
language. Therefore, the utilization in other languages 
requires accurate validated translation and awareness 
that they are specific to a social culture(9). Even if             
the translation is accurate, cultural differences can 
adversely affect an instrument’s measurement 
properties. Therefore, validation is important.
 Determination of reliability and validity is 
required to confirm that there is no influence of the 
cultural differences. As shown in the present study,         
the results revealed that the Thai version OSA-18 had 
the excellent values of test-retest reliability and the 
internal consistency, which was above the accepted 
standard of more than 0.70 in each domain and            
total score. This was similar to the results reported  
with the original OSA-18 questionnaire. Our value         
of correlation of Thai version OSA-18 was 0.48, 
p-value 0.001, which showed a moderate correlation 
between total score and AHI, nevertheless, this was 
similar to the original version OSA-18 (r = 0.43, 
p-value <0.001)(7).
 Silva et al(12), showed that the highest mean 
scoring domain was caregiver concern, which was 
similar to the present study.
 Breath holding/pauses, choking or gasping 
and difficulty awakening had a strong correlation with 
AHI (correlation >0.5).
 Loud snoring, fragmented sleep, daytime 
drowsiness, caregiver worrying over child health,          
and caregiver concern about not enough air had a 
moderate correlation with AHI (correlation >0.35-0.5). 
The prevalence of excessive daytime sleepiness                     
in children was unclear. It might depend on the 
caregiver’s perception and report(4).
 The daytime sleepiness and attention deficit 
are caused by sleep fragmentation, which is repeatedly 
interrupted by arousals(4). The present study revealed 
that the total OSA-18 score, sleep disturbance domain, 
and daytime symptom domain were significantly 
correlated with AHI. However, the correlation with 
snoring arousal index was not found. 
 In the present study, OSAHS clearly affected 
both child and caregiver. Children with severe OSAHS 
did not necessarily have worse quality of life than 
children with mild OSAHS. Therefore, health related 
QOL instruments are not used as both the diagnostic 
scales and the disease/symptom severity scales(5), 

because PSG determines the physiologic parameters 
during sleep, whereas OSA-18 relies on caregiver 
proxy to assess a child’s symptoms and behavior.  
Based on systematic review, Brietzke et al(13), found 
that the use of the clinical history and physical 
examination alone in comparison to overnight PSG 
were not adequate to diagnose OSAHS. The incidence 
of apnea peaks during rapid eye movement (REM) 
sleep. During the REM period(14), caregivers may           
not recognize events of apnea of their children. In 
addition, some caregivers may not sleep in the same 
room with their children.
 The present study found that children 
suffering from severe OSAHS had a mean total         
score significantly higher than those having mild 
OSAHS.
 In addition, the physician can use OSA-18            
to follow-up the patient in some domains such as 
hyperactivity or poor attention span. Further study          
is needed to assess the improvement of QOL after 
surgical or medical therapy.
 There are some limitations of our study, 
because only seven patients were diagnosed with 
moderate OSAHS, Thus, the modest amount of this 
group cannot allow us to compare the mean total      
OSA-18 score among mild versus moderate and 
moderate versus severe OSAHS. These groups need 
to be further evaluated after this pilot study, so as to 
reach more clarity as to how well the OSA-18 
questionnaire can help to distinguish between these 
different clinical severity states. (This is different from 
the original study, which had a significant association 
between the total OSA-18 score and the severity of 
OSAHS. They recommended(7) that scores less than 60 
suggested a small impact on QOL, scores between 60 
and 80 suggested a moderate impact, and scores above 
80 suggested a large impact.) Based on previous 
grading, the present study has shown that the impacts 
of OHAHS were 16 (37%) of children had a small 
impact, 17 (40%) of children had a moderate impact, 
while 10 (23%) of children had a large impact on QOL. 
Since the proportion of moderate or severe impact is 
high (63%), therapeutic surgical or medical intervention 
is recommended.

Conclusion
 The reliability and validity of the Thai version 
OSA-18 has been proven to be satisfactory from the 
present study. This instrument can therefore be used 
in future research to assess the quality of life in Thai 
children with OSA after interventions. 
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Key messages
 • The prevalence of this complication of 
childhood obstructive sleep apnea is very high.
 • The quality of life questionnaire can assess 
the caregivers subjective perception of the impact of 
disease and treatment.
 • The present study found that the OSA-18 
questionnaire has a good correlation between total 
score and the severity of obstructive sleep apnea-
hypopnea syndrome.
 • This questionnaire can be used to assess the 
quality of life in OSA children after interventions and 
to detect or manage some specific conditions such as, 
behavioral and learning problems.
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การศกึษาความแมนยาํและความถกูตองของแบบสอบถามภาษาไทย (OSA-18) สาํหรบัผูปวยเดก็ทีม่ภีาวะทางเดนิ
หายใจอุดกั้น

ธีรเดช คุปตานนท, จารุวรรณ ชูกําเนิด, อัญชลี ลี้จากภัย, อรุณวรรณ พฤทธิพันธุ

ภมูหิลงั: ภาวะทางเดินหายใจอุดกัน้สามารถทําใหเกดิภาวะแทรกซอน เชน ระบบปอด ระบบหัวใจและหลอดเลือด หรอื ระบบประสาท
และจิตใจ ในผูปวยเด็กมีการศึกษาถึงคุณภาพชีวิตโดยใช OSA-18 ซึ่งเปนท่ียอมรับในระดับสากล จึงเปนท่ีมาของการศึกษาเพื่อ
นําแบบสอบถามน้ีมาแปลและประเมินเพื่อใชในเด็กไทย
วัตถุประสงค: เพ่ือศึกษาความแมนยําและความถูกตองของแบบสอบถามภาษาไทย (OSA-18)
วสัดแุละวธิกีาร: เปนการศกึษาวเิคราะหแบบสอบถามในชวงเวลาท่ีทาํการศกึษา โดยแบบสอบถามตนฉบบัไดถกูแปลเปนภาษาไทย
โดยแบบมาตรฐานสากล และไดรับการอนุญาตจาก Richard M Rosenfeld MD โดยแบบสอบถามน้ีมี 5 กลุม ไดแก sleep 
disturbance, physical suffering, emotional distress, daytime problem, caregiver concern โดยแบงเปนระดับ 1 
ถึง 7 ผูปวยที่เขารับการศึกษา ไดแก ผูปวยที่ทางเดินหายใจมีการอุดก้ัน อายุนอยกวา 15 ป และไมมีปญหาอื่น เชน ระบบปอด 
ระบบหัวใจและหลอดเลือด หรือ กลามเน้ือออนแรง ผูปวยจะไดรับการตรวจปญหาการนอนหลับ (polysomnography) แลวนํา
ขอมูลจากการตรวจและแบบสอบถามมาวิเคราะหหาความแมนยําและความถูกตอง
ผลการศึกษา: มีผูปวยเขารวมการศึกษาทั้งหมด 43 ราย แบงเปนเพศชาย 30 ราย เพศหญิง 13 ราย อายุเฉลี่ย 5 ป (range 
2-14 ป) จากผลการตรวจพบวามภีาวะหยดุหายใจและหายใจลาํบาก ตอช่ัวโมงเฉลีย่ 6 ครัง้/ชัว่โมง และผลแบบสอบถาม OSA-18 
มคีาเฉลีย่ 66.7 (range 25-107) และประเมินความถูกตองและความสัมพนัธของคาํถามอยูในเกณฑดเียีย่ม Cranbach’s alpha 
0.91 และ 0.77 ตามลําดับ และพบวาความสัมพันธของ OSA-18 และภาวะหยุดหายใจ หายใจลําบากตอช่ัวโมง อยูในเกณฑดี  
(r = 0.48, p = 0.001) เทียบเทากับตนฉบับเดิม (r = 0.43, p<0.001)
สรุป: ผลการศึกษาพบวาความแมนยําและความถูกตองของแบบสอบถามภาษาไทย OSA-18 มีผลท่ีนายอมรับเช่ือถือได และ
แบบสอบถามนีส้ามารถนาํมาใชในการศกึษาตอไปของคณุภาพชวีติของผูปวยเดก็ไทยทีม่ภีาวะทางเดนิหายใจอดุกัน้ และสามารถใช
เปนเคร่ืองมือในการติดตามและประเมินประโยชนของการรักษาได


