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ABSTRACT
The Prevalence of Obstructive Sleep Apnea (OSA) in Thailand and

the validity of Thai version of Berlin questionnaire

1Wish Banhiran, MD¥, 2Wa’t’tanachai Chotinaiwattarakul, MD, 2Cherdchai Nopmaneejumruslers,
MD, 1Choakchai Metheetrairut, MD, 1Cheerasook Chongkolwatana, MD

1Department of Oto-Rhino-Laryngology, 2Department of Medicine, Faculty of Medicine Siriraj
Hospital, Mahidol University

Background and Objectives: Obstructive sleep apnea (OSA) is a common disorder which
occurs from repetitive upper airway narrowing or collapsing during sleep, resulting in oxygen
desaturation and/or sleep disruption. If left untreated, it can lead to several health
consequences such as impaired quality of life, hypertension, and cardiovascular diseases.
However, there were only few data available in Thais. This study was aimed to explore the
prevalence of OSA and its associated findings or risks in middle-aged Thai people working in a
large government organization. In addition, it was aimed to assess the validity and reliability of

the Thai version of Berlin Questionnaire for screening of patients with OSA.

Methods: In the prevalence study, all subjects aged 30-60 years were randomly selected from
employees in the head office of Provincial Electricity Authority. In the questionnaire study, all
subjects were recruited from patients in Siriraj sleep clinic. Population in each project is
homogenous and independent. All participants were asked to fill sleep-related questionnaires
and undergo an overnight standard polysomnography (PSG) at Siriraj hospital. Exclusion criteria
were patients with unstable cardiovascular diseases, severe asthma or COPD, stroke, and
epilepsy. One hundred and thirty-two patients suspicious of OSA were asked to fill the Thai
version of Berlin questionnaires while 98 patients were asked to repeat the same questionnaire

in the next 2-4 weeks for the test-retest reliability.

Results: Two-hundred and twenty people, 115 men and 105 women, were recruited.
According to criteria of apnea-hypopnea index (AHI) >5 from PSG report, there were 52.4% of
males, 30.6% of females, and 41.4% of all participants had a diagnosis of OSA which were
classified into mild OSA (23.6%), moderate OSA (9.6%), and severe OSA (8.2%). When using
criteria above with an addition of excessive daytime sleepiness (EDS), there were 15.7% of
males, 9.5% of females, and 12.7% of all participants had a diagnosis of OSA syndrome (OSAS).
The physical factors that had statistical significant differences between non-OSA and OSA groups
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were male gender, overweight, high body mass index (BMI), large waist circumference, and high
waist-to-height ratio (p <0.05). However, logistic regression analysis showed that only male
gender and WHtR >0.55 were the independent predictors of OSA with adjusted odds ratios of
6.6 and 3.1, respectively. The most common co-morbidities within these participants in a
descending order were dyslipidemia, hypertension, and chronic rhinitis.  All 10 items of the Thai
version of Berlin questionnaire were moderately correlated in internal consistency (Cronbach’s
alpha correlation coefficient = 0.68). The test-retest reliability of the questionnaire was achieved
in 98 patients and demonstrated a high degree of intra-class correlation (r = 0.97). In
comparison to PSG with the criteria of AHI >5, the sensitivity, specificity, positive predictive
value, and negative predictive value of this questionnaire were 87.0%, 75.0%, 91.6%, and 64.9%,

respectively.

Conclusion: This is possibly the largest study of OSA prevalence by using a gold standard
diagnostic test or PSG in Thailand. Our results showed that OSA was highly prevalent in middle-
aged workers than previous estimation. In order to prevent adverse consequences from
untreated disease, we recommend the use of Thai version of Berlin questionnaire to screen for
OSA because it had a good reliability and validity for application in Thai patients with sleep

disorders comparable to its original version.

Keywords: Obstructive sleep apnea, prevalence, middle age, Thai, validity, reliability, Berlin

questionnaire, screening, polysomnography
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ABSTRACT
Prevalence of Obstructive Sleep Apnea (OSA) in middle-aged (30-60 years) Thai people

1Wish Banhiran, MD*, 2Wa‘t‘tanachai Chotinaiwattarakul, MD, 2Cherdchai Nopmaneejumruslers,
MD, 1Choakchai Metheetrairut, MD, 1Cheerasook Chongkolwatana, MD

Department of Oto-Rhino-Laryngology, Department of Medicine, Faculaty of Medicine Siriraj
Hospital, Mahidol University

Background and Objectives: Obstructive sleep apnea (OSA) is a common disorder in which
the upper airway repetitively narrows or collapses during sleep resulting in oxygen desaturation
or sleep disruption. If left untreated, it can lead to several health consequences such as
impaired quality of life, hypertension, and cardiovascular diseases. However, there were very
few data available in Thais. This study was aimed to explore the prevalence of OSA and its
associated findings or risks in middle-aged Thai people working in a large government

organization.

Methods: Subjects aged 30-60 years were randomly selected from employee in the head office
of Provincial Electricity Authority (homogeneous population). All participants were asked to fill
sleep-related questionnaires and undergo an overnight standard polysomnography (PSG) at Siriraj
hospital. Exclusion criteria were patients with unstable cardiovascular diseases, severe asthma

or COPD, stroke, and epilepsy.

Results: Two-hundred and twenty people, 115 men and 105 women, were recruited.
According to criteria of by apnea-hypopnea index (AHI) > 5 from PSG report, there were 52.4% of
men, 30.6% of women, and 41.4% of all participants had a diagnosis of OSA which were
classified into mild OSA of 23.6%, moderate OSA of 9.6%, and severe OSA of 8.2%. When using
criteria above with an addition of excessive daytime sleepiness (EDS), there were 15.7% of men,
9.5% of women, and 12.7% of all participants had a diagnosis of OSA syndrome (OSAS). The
physical factors that had a statistical significant different between non-OSA and OSA groups were
male gender, overweight, high body mass index (BMI), large waist circumference, and high waist-
to-height ratio (p < 0.05). However, logistic regression analysis showed that only male gender
and WHtR >0.55 were the independent predictors of OSA with adjusted odds ratios of 6.6 and
3.1, respectively.  Co-morbidities among these participants in descending order were

dyslipidemia, hypertension, and chronic rhinitis, respectively.
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Conclusion: This is possibly the largest study of OSA prevalence by using a gold standard
diagnostic test or PSG in Thailand. Our results showed that OSA was highly prevalent than
previous estimation which potentially lead to several public health consequences, if left
untreated. In order to prevent these adverse outcomes, we propose that a screening process

for OSA in this working population should be established.

Keywords: Obstructive sleep apnea, prevalence, polysomnography, middle age, Thai
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M19199 1.1 dagaiugIunsiuguanaditnsanlasen1sAen 1 (31Nl 220 518)

Characteristics

Number (%)

Male
Female
Associated symptoms (self-reported)
Habitual laud snoring
Daytime fatigue or tiredness
Observe apnea
Co-morbidities (self-reported)
Hypertension
Diabetes mellitus
Dyslipidemia
Nasal obstruction
Others medical illnesses
Personal history
Caffeine beverage
Habitual smoking
Alcohol consumption
Non-OSA (AHI 0-4.9)

OSA (AHI > 5)
Mild OSA (AHI 5-14.99)
Moderate OSA (AHI 15 - 29.99)
Severe OSA (AHI > 30)

OSAS (AHI > 5 plus ESS > 10)

115(52.2)
105 (47.8)

83 (37.7)
88 (40)
16 (7.3)

48 (21.8)
10 (4.5)
59 (26.8)
40 (18.2)
14 (6.4)

116 (52.7)
19 (8.6)
17 (7.7)

129 (58.6)

91 (41.4)
52 (23.6)
21 (9.6)
18 (8.2)
28 (12.7)

OSA: obstructive sleep apnea, OSAS: OSA syndrome, AHI: apnea-hypopnea index, ESS.

sleepiness scale

: Epworth
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M13199 1.2 NANTIINTURUNAUANTINANEVRELT13MTATINITITEN 1 uenAsILWeA

Male Female p-value
(N = 115) (N = 105)
Total sleep time (min) 3123 + 536 325.8 + 64.2 0.209
Sleep efficiency (%) 82.7+9.8 843+ 114 0.392
Stage N1 (%) 157+9.3 123 + 6.7 0.020*
Stage N2 (%) 50.8 + 13.6 545 +9.2 0.084
Stage N3 (%) 152493 15.1 +85 0.964
Stage R (%) 16.6 £ 8.1 182+73 0.262
AHI (events/h) 11.9 + 15.8 50+7.5 0.002*
Al (events/h) 55+8.2 1.5+33 0.001*
Mean arterial O, sat (%) 96.3 + 1.9 96.6 + 3.7 0.654
Minimal O, sat (%) 828 +17.3 81.6 +24.9 0.753
Time spent O, sat> 90% 96.9 + 8.8 98.8 + 4.1 0.140
Diagnosis of OSA by PSG 60 (52.4%) 32 (30.6%) 0.014
Mild OSA 28 (24.6%) 24 (22.6%)
Moderate OSA 17 (14.8%) 5 (4.8%)
Severe OSA 15 (13.1%) 3 (3.2%)
Diagnosis of OSAS 18 (20.7%) 10 (10.5%) 0.020

OSA: obstructive sleep apnea, OSAS: OSA syndrome, AHI: apnea-hypopnea index, Al: apnea

index, ESS: Epworth sleepiness scale, O, sat: oxygen saturation
*The mean difference is significant at the level of < 0.05. (2-tailed)
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M15197 1.3 AMUYN OSA ANMIIINARY waziisunusenuIdeaunsluwasaisuszme

Author, year  Country Method of survey PSG Age  (riteria Prevalence
Male Female  Overal
(
Young,12 1993 USA A sample of Wisconsin 352 (m) 30-60  AHI>5 24 9 N/A
state employees.
250 (f) AHI > 5 plus 4.0 2.0 N/A
EDS
Bi><ler,22 1998 USA Telephone survey 741 (m) 20-100 AHI > 10 plus 3.9 1.2 N/A
daytime
1,000 (f) symptoms
Duran,23 2001 Spain 2,148 questionnaires 555 30-70 AHI > 10 19 15 N/A
AHI > 10 plus 34 3
EDS
Gislason,” 1988 Sweden 3,201 Questionnaires  61(m)  30-69  Snoring, EDS,  0.7-1.9 - N/A
and RDI > 10
Cirignotta,” Italy 1,170 questionnaires, 40(m)  30-69 Al 10, 2.7 - N/A
1989 telephone survey symptomatic
Plyvvaczewski,26 Poland Urban community 676 41-72  AHI>5 36.5 18.5 27.8
2007 (Warsaw)
AHI > 10 plus 11.2 3.4 7.5
ESS > 11
Tuﬁk,12 2010 Brazil Urban community 1,042 20-80  AHI > 5 plus 40.6 26.1 32.9
(Sao Paulo) symptoms or
AHI > 15
Ip,272001 Hong Kong 784 questionnaires 153 (m) 30-60  AHI > 5 plus 4.1 - N/A
(China) EDS
Ip,28 2004 Hong Kong 854 questionnaires 106 (f) 30-60  AHI > 5 plus - 2.1 N/A
(China) EDS
Kim,29 2004 South Korea 5,020 questionnaires as57 40 - 69 AHI > 5 plus 4.5 3.2 N/A
EDS
Reddy,30 2009 India 2,505 questionnaires 360 > 18 AHI > 5 plus 4 15 N/A
(New Delhi) EDS
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Sharma,31 2006

Yusoff,”> 2010

Puvanendran,33
1999

Neruntarat,34
2011

3

=De

2013

D

414798

India

Malaysia

Singapore

Thailand

Thailand

2,400 guestionnaires
semi-urban

community

Express bus driver

220 questionnaires

2,685 Questionnaires
Rural area

Government

organization

150 30-60
289 43.8
106 30-60
199 > 18

115 (m) 30-60

105 (f)

AHI > 5

AHI > 5 plus
EDS

AHI > 5

AHI > 5

AHI > 5 plus
EDS

AHI > 5

AHI > 5 plus
EDS

AHI > 5

AHI > 5 plus
EDS

19.7

4.9

N/A

N/A

N/A

15.4

4.8

52.4

20.7

74

2.1

N/A

N/A

N/A

6.3

1.9

30.6

10.5

13.7

3.6

44.3

21

15.8

11.4

a4

41.4

12.7

OSA: obstructive sleep apnea, OSAS: OSA syndrome, AHI: apnea-hypopnea index, Al: apnea

index, ESS: Epworth sleepiness scale, EDS: excessive daytime sleepiness
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M15197 1.4 dnwauzneadiinuasladendanudunusiunitsneaniglavazvausiinganu

Non-OSA OSA P-value
(N =129) (N =91)
Gender
Male (%) 89 (40.3) 138 (62.7) 0.014*
Female (%) 131 (59.7) 82 (37.3)
Habitual laud snoring 40 (18) 180 (82) < 0.001**
Observe apnea 37 (16.8) 183 (83.2) < 0.001**
Hypertension 37 (16.8) 183 (83.2) < 0.001**
Age (y) 45.0+95 50.2 + 6.7 0.001*
ESS™ score 8.7+ 45 10.0 + 4.9 0.035*
Weight (kg) 60.0 + 11.9 75.1 + 29.8 0.001*
Height (cm) 1612+ 75 159.6 + 24.7 0.688
BMI (kg/m°) 234 + 3.5 271+ 4.9 < 0.001%*
Neck circumference (cm) 34.2 + 3.2 38.2+ 4.2 < 0.001%**
Waist circumference (cm) 84.0 + 104 96.9 + 14.3 < 0.001**
Waist-to-Height Ratio 0.52+0.1 0.59 £ 0.1 < 0.001**

BMI: body mass index, OSA: obstructive sleep apnea, ESS: Epworth sleepiness scale
*The mean difference is significant at the level of < 0.05. (2-tailed)

**The mean difference is significant at the level of < 0.001. (2-tailed)
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m15197 1.5 Yademeameanwindanuduiusiunitzneaniglavazvausinganu

Univariate Multivariate

Crude OR (95 % CI)  P-values Adjusted OR (95 % CI)  P-values

Male gender 4.8 (2.6 -8.9) <0.001** 6.6 (2.3 - 19.3) < 0.001%**
WHItR >0.55 6.0 (3.2 -11.5) <0.001** 3.1(1.1-9.7) 0.046*
WC >90 cm 6.9 (3.6 - 13.2) <0.001** 1.7 (0.6 - 4.8) 0.293
BMI >30 kg/m2 5724 -134) <0.001** 1.7(0.5-5.3) 0.377
NC >40 cm 52(24-113) <0.001** 0.6 (0.2 - 2.1) 0.464
Age >50y 3.6 (1.8 -5.2) 0.001* 1.2(0.4 -23) 0.472

BMI: body mass index, WHtR: waist-to-height ratio, WC: waist circumference, NC: neck
circumference

*The difference is significant at the level of < 0.05. (2-tailed)
**The difference is significant at the level of < 0.001. (2-tailed)
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ABSTRACT

Background and Objectives: Sleep disordered breathing which includes obstructive sleep
apnea (OSA) is highly prevalent and may lead to several public health consequences, if left
untreated. The aim of this study was to assess the validity and test-retest reliability of a Thai

version of the Berlin Questionnaire in screening for OSA patients.

Methods: Patients suspected of sleep disordered breathing from outpatient department in Siriraj
Hospital, who had polysomnogram performed, were recruited and asked to complete the Thai
version of Berlin questionnaire. Each participant was asked to repeat the same questionnaire in

the next 2-4 weeks for the test-retest reliability.

Results: One hundred and thirty-two patients had completed the study. The age range was 26-
72 years, mean 48.15 + 8.80 years. All 10 items of Thai version of Berlin questionnaire were
moderately correlated in internal consistency (Cronbach’s alpha correlation coefficient = 0.68).
The test-retest reliability of the Thai version of Berlin questionnaire was achieved in ninety-eight
patients and demonstrated a high degree of intraclass correlation (r=0.97). In comparison to PSG
with the criteria of AHI > 5, the sensitivity, specificity, positive predictive value, and negative

predictive value of this questionnaire were 87.0%, 75.0%, 91.6%, and 64.9%, respectively.

Conclusion: This study reveals, for the first time, that the Thai version of Berlin questionnaire
has satisfactory validity and reliability in comparison with the original English version. We

recommend this questionnaire as a good screening tool for OSA in Thai patients.
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M1319 2.1: dagaiugiuinefiuanenzvaesiulasinisidudesi 2

Demographic data Data
Age
Mean age (years) + standard deviation 48.15 + 8.8
Median age in years (min, max) 49 (26,72)
Gender (number, %)
Male 90 (68.2)
Female 42 (31.8)

Patient characteristics
Height; mean (min, max) in cm.
Body weight; mean (min, max) in Ke.
BMI (mean) in Kg/m2 + standard deviation
>30, n (%)
<30, n (%)
Existing conditions, n (%)
No underlying disease
Hypertension
Others (diabetes mellitus or dyslipidemia)
ESS score and Polysomnography result
ESS (mean + standard deviation)
ESS > 10
ESS < 10
AHI (mean + standard deviation)
AHI > 5
AHI <5

165 (143,191)
79.2 (43.7,145.3)
29.2+6.8
44 (33.3%)
88 (66.7%)

58 (43.9%)
60 (45.5%)
34 (25.8%)

9.88 + 5.41
56 (42.4%)
76 (57.6%)
30.28 + 29.16
100 (75.8%)
32 (24.2%)

ESS: Epworth sleepiness scale, AHI: Apnea Hypopnea index.
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M1914 2.2 uaneAaNUANTTINREYa MU UANURSAUATUNIAN W LY

Diagnostic Criteria

Thai Berlin questionnaire

High risk Low risk Sensitivity  Specificity PPV NPV LR
n (%) n (%)

AHI <5 8 (25.0) 24 (75.0)
AHI > 5 87 (87.0) 13 (13.0) 87.0 75.0 91.6 64.9 3.5
AHI > 15 66 (91.7) 6 (8.3) 91.7 51.7 69.5 83.8 1.9
AHI > 30 50 (96.2) 2(3.8) 96.2 43.8 52.6 94.6 1.7
ESS > 10 49 (87.5) 7(12.5) 87.5 39.5 51.6 81.1 1.06
AHI > 5 and ESS > 10 40 (90.0) 4(10.0) 90.0 37.5 41.2 89.1 14
AHI > 15 and ESS > 10 33(97.0) 1(3.0) 97.0 36.7 34.7 97.3 1.5
AHI > 30 and ESS > 10 27 (100) 0(0) 100.0 33.0 27.6 100.0 1.5
AHI > 5 and BMI > 30 39 (95.1) 2(4.9) 95.1 38.5 41.1 94.6 0.95
AHI > 15 and BMI > 30 32 (100) 0 (0) 100.0 37.0 33.7 100.0 1.20
AHI > 30 and BMI > 30 28 (100) 0(0) 100.0 35.6 29.5 100.0 1.14

ESS: Epworth sleepiness scale, AHI: Apnea Hypopnea index, BMI: body mass index, PPV: positive

predictive value, NPV: negative predictive value, LR: likelihood ratio
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M15197 2.3 AzuuUYasLUUaaUanIUasauluudazda wenaunguAdMUE

Number of subjects response

for positive choice, n (%)

Thai Berlin questionnaire equivalent item

High risk Lower risk
P - Value

subjects subjects
1. AuuaunIuvsali? (BQ1) 103 (88) 14 (12) <0.001
2. ANAYBINTTNTU (BQ2) 53(91.4) 5 (8.6) <0.001
3. AwAveINIINTY (BQ3) 103 (88.8) 13(11.2)  <0.001
4. MInTureInMITUNIUALBUVEDll? (BQY) 91 (88.3) 12 (11.7) <0.001
5. Agndanadinisneamglavasusunduuaswaliu? (8Q5) 47 (94) 3 (6) <0.001
6. MAINUBUMAUABUNANSAULTIANEFENSouNEEvTo1? (BQ6) 64 (90.1) 7(9.9) <0.001
7. quuiansoumdslussninsdidueguiels? (8Q7) 60 (90.9) 6(9.1) <0.001
8. AnAEIUNAUTMETUTaUIBLN? (BQB) 40 (90.9) 4(9.1) <0.001
9. pusianusuladingavield? (8Q9) 49 (83) 10 (17) <0.001
10. pauilthmiinAsuuUasvideli? (8010) 80 (95.2) 4(4.8) <0.001

BQ Berlin questionnaire
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M1319 2.4 uanIAMENUR Test-retest reliability vasuuugauanuasauatunanwing

Diagnostic criteria Number Intraclass correlation*
Criteria 1

Control, AHI < 5 21 1.00

Case, AHI = 5 77 0.95

Criteria 2

Control, AHI < 15 42 0.95

Case, AHI = 15 56 1.00

Total 98 0.97

*By intraclass Kappa coefficient.

AHI: Apnea Hypopnea index.

M1514 2.5 waneAaNUANTTINAREYaLULEBUANMUBSAMUSBUTIBUAUASUSEIA

Questionnaire Sensitivity Specificity Source of populations
Thai Berlin Questionnaire 87.0% 75.0% Tertiary care
Original Berlin Questionnaire11 86.0% 77.0% Primary care
Indian Berlin Questionnaire 86.0% 95.0% Tertiary care
Greece Berlin Questionnaire14 76.0% 40.0% Tertiary care
Filipino Berlin Questionnaire19 86.0% Not mentioned Primary care
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