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Background: The Epworth Sleepiness Scale (ESS), Sleep Apnea Scale of Sleep Disorders Questionnaire (SA-SDQ), and
Pittsburgh Sleep Quality Index (PSQI) are widely used in English speaking countries for sleep problem screening. However,
there is no officially validated Thai-version of sleep questionnaires available.

Objective: To provide standard Thai version of three sleep questionnaires and find cut-off level to screening sleep problems
in Thai population.

Material and Method: We used Mapi Research Institute Methods for translation from original language to Thai questionnaire.
Then, test-retest reliability analysis was performed. Finally, we collected data from patients who underwent polysomnography
in Phramongkutklao Sleep Lab Centre between June and August 2011. Cut-off value to screen population at risk for
sleep-related disorder was researched.

Results: The questionnaires were translated with very good inter-rater agreement. Cut-off of ESS, SA-SDQ, and PSQI
suggested sleep disorders would be 9, 27, and 6.5 respectively.

Conclusion: Sleep disorder questionnaires including ESS, SA-SDQ, and PSQI were translated into Thai with high validity,

reliability, and accuracy.
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Sleep problems are very common worldwide,
causing high medical costY. In Thailand in 2003, the
prevalence of insomnia in elderly population had been
estimated about 46.3%®. In addition, in 2009, more
than half of the out-patient of the Ramithibodi Primary
Care Unit had sleep problems, in particular insomnia
and/or daytime sleepiness®.

Sleep-related breathing disorders are one
of the most common medical problems, especially
obstructive sleep apnea (OSA). Epidemiologic studies
in Caucasian population suggested that symptomatic
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OSA occurred at a prevalence of 1 to 10%-. In Asian
population, the prevalence of OSA in Chinese men and
women were 4.1 and 2.1% respectively!'?. In a rural
area of central Thailand, the prevalence of OSA in
men and women were 15.4 and 6.3% respectively, so
this problem is quite important in our country'V. The
OSA is diagnosed usually base on a combination of
clinical features and diagnostic polysomnography
(PSG). Many questionnaires have been developed to
screen for OSA and other sleep related problems.
Epworth Sleepiness Scale (ESS) was developed
in 199102 1t is a self-administered questionnaire
composed of eight questions. A score of greater than
10 is considered as sleepiness, and greater than 18 as
excessive sleepiness. It is commonly used to determine
the level of daytime sleepiness and screen for
manifestations of behavioral morbidities associated
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to OSAM19, Sleep Apnea Scale of Sleep Disorders
Questionnaire (SA-SDQ) was developed in 199419,
It is a 12-items questionnaire that measures sleep
related breathing disorders. The accuracy of this OSA
questionnaire is quite promising and many physicians
and researchers use it for screening of OSA in
practice and even in a study conducted in epilepsy
patients!7-'®, Pittsburgh Sleep Quality Index (PSQI)
was designed in 1988 to measure sleep quality in
clinical populations®2%. It is composed of 19 self-rated
questions and five questions rated by a bed partner.
Many researchers use 19 self-rated questions to
indicate seven different sleep components in their
subjects, including subjective sleep quality, sleep
latency, sleep duration, habitual sleep efficiency, sleep
disturbance, use of sleeping medication, and daytime
dysfunction. Each component is scored ranging from
0 (no difficulty) to 3 (severe difficulty). The summation
of all component scores is called PSQI global score
(range from 0-21); a score greater than five suggests
significant sleep disturbance. There is no officially
validated Thai version for these sleep questionnaires.
Therefore, we aimed to provide a standard Thai version
of the three sleep questionnaires described above.
Moreover, we searched for cut-off for screening the
subject who would have sleep disorders, indicating
for PSG.

Material and Method

This cross-sectional study had been conducted
between 2010 and 2011. The processes included three
important steps.

Translation and linguistic validation processes

The original version of the three questionnaires,
ESS, SA-SDQ, and PSQI were translated into Thai
with permission from the owners. According to Mapi
Research Institute Methods®"??, the translation process
consisted of three steps (Fig. 1).

1. The first step was “forward translation”.
We translated the questionnaires from source language
(Original version) into target language (Thai version)
by local professional “bilingual” translators (Methipisit
T, Sithinamsuwan P, Ruangkana P, Saengwanitch S).

2. The second step was “backward translation”.
We translated the first reconciled forward version of
the questionnaire “back” into the source language
(Backward version) (Mungthin M).

3. The final step was checking the agreement.
The comparison between original and backward
version was done with three different independent
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local professional bilingual raters (Chinwarun Y,
Ruangkanchanasetr P, Panichkul S). The presented
method used rating sheets for evaluation. The similarity
of interpretability of words, phrases, and sentences
were compared and discussed among the raters and
translators. The first draft of Thai version then was
revised according to the consensus of all the raters
and translators to come up with the final version.

Reliability analysis

According to the Guidelines for Evaluating
and Expressing the Uncertainty of National Institute
of Standards and Technology (NIST) Measurement
Results®?, the reliability of final version was measured
with repeatability methods. The 30 healthy volunteers
were randomly recruited. The test-retest reliability
analysis was performed with the same questionnaires,
the same observer, under the same conditions, same
location, and repetition over a short period of time
(immediate and approximately one hour later)@?.
The inter-rater variation was analyzed using paired
sample t-test.

Compare the score of individual with sleep-related
disorders to polysomnographic (PSG) finding for
determining of cut-off level

This cross-sectional study was done by
retrospective review data from patients age older
than 15 years old with clinically indicated for PSG
in Phramongkutklao Sleep Lab Centre between June
and August 2011. Exclusion criteria were pregnancy,
lactating, and severe medical illnesses such as renal
failure, cirrhosis, heart failure, epilepsies, cerebrovascular
diseases, and psychological problems. The patients had
been asked to complete the three sleep questionnaires,
Thai version.

Step 1 Step 2

Source language
(Original version)

Source language

Forward (Backward version)

Backward
Target language

I
| Step 3 Comparison |

Identification of problem items

|

Assessment and Revision
of problem item

I

Final version

Fig.1  Flow diagram of the translation and validation
process (adapt from Mapi Research Institute

Methods).
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Demographic data were collected, including
age (years), gender, education level, weight (kg),
height (cm), and body mass index (BMI) (kg/m?).
ESS, SA-SDQ, and PSQI score were recorded. Sleep
efficiency (%), sleep onset latency (minutes), apnea-
hypopnea index (AHI), maximum, minimum, and mean
oxygen saturation (%) were noted from an overnight
sleep study. Quality of sleep was assessed. Poor sleeper
defined if AHI greater than 15 and/or sleep efficiency
smaller than 85%. All data were analyzed to search
for a cut-off level of each questionnaire to determine
sleep-related problems (moderate-to-severe OSA).

Statistical analysis

Statistical analysis was performed using
SPSS version 17 statistical software (SPSS Inc.).

Linguistic validation was analyzed with inter-
rater agreement between the three different independent
local professional bilingual translators.

Test-retest analysis was compared with
paired sample t-test. A p-value <0.05 determined as a
statistical significant different.

Demographic data, questionnaires results, and
PSG data were expressed as mean (SD) unless otherwise
specified. Correlation between all questionnaires, AHI,
and sleep efficiency (%) were analyzed with Cohen’s
kappa statistic. Independent sample t-test was analyzed
for difference sample mean. A p-value <0.05 was a
threshold of statistical significant difference. Cut-off
levels of all questionnaires were calculated with Receiver
Operator Characteristic curve. Area under the curve
and the score with good sensitivity were picked out.

This study was approved by the Institutional
Review Board of Phramongkutklao Hospital (R097h/53
on September 29, 2012).

Results
Translation and linguistic validation processes
(Table 1-3)

The original and backward translation
versions were compared by three bilingual physicians.
Inter-rater agreement of ESS, SA-SDQ, and PSQI
questionnaires were very good (>80%) except only
item 9 (mean 43.33%, median 50) and 10 (mean 70%,
median 80) of PSQI (Table 1-3).

After this step, the item 9 and 10 of PSQI
were reviewed with our team in order to improve them.

Reliability analysis (Table 4-6)

The test-retest reliability analyses using paired
sample t-test illustrated no difference in means scored
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between test (immediate) and retest (1-hour later)
groups within the same operators. Only item number 3
of ESS had p-value <0.05, which meant most items
had no significant difference between test and retest
(Table 4-6).

Compare the score of individual with sleep-related
disorders to PSG finding for determining of cut-off
level (Table 7-8, Fig. 2)

Twenty-seven participants with sleep-related
problems, mainly OSA and snoring, were enrolled in
this study. All of them were performed an overnight PSG.

Table 1. Inter-rater agreement of Epworth Sleepiness Scale
(ESS) between 3 different raters (%)

ESS item Irater 2™ rater 3"rater Mean Median
0 (instruction) 100 100 100 100 100
1 100 100 100 100 100
2 100 100 100 100 100
3 50 95 100 81.67 95
4 60 100 100 86.67 100
5 60 100 100 86.67 100
6 100 100 100 100 100
7 100 100 100 100 100
8 90 100 100 96.67 100
Average 84.44 99.44 100 94.63 99.44

Company: backward translation to original language

Table 2. Inter-rater agreement of Sleep Apnea Scale of
Sleep Disorders Questionnaire (SA-SDQ) between
3 different raters (%)

SA-SDQitem 1*rater 2"rater 3“rater Mean Median
0 (instruction) 100 100 100 100 100

1 100 100 100 100 100

2 80 100 100 93.33 100

3 70 100 95 88.33 95

4 100 100 100 100 100

5 90 100 100 96.67 100

6 90 100 100 96.67 100

7 100 100 100 100 100

8 100 100 95 98.33 100

9 100 100 100 100 100
10 100 100 90 96.67 100
11 100 100 90 96.67 100
12 100 100 100 100 100
Average 94.62 100 97.69 9743  99.61

Company: backward translation to original language
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Table 3. Inter-rater agreement of Pittsburgh Sleep Quality
Index (PSQI) between 3 different raters (%)

PSQI item I*rater 2" rater 3"rater Mean Median
0 (instruction) 100 100 100 100 100
1 100 100 100 100 100
2 100 100 100 100 100
3 100 100 100 100 100
4 100 100 90 96.67 100
5 100 100 100 100 100
Sa 100 100 100 100 100
Sb 100 100 100 100 100
Sc 100 100 100 100 100
5d 100 100 100 100 100
Se 100 100 100 100 100
St 100 100 100 100 100
5g 60 100 100 86.67 100
Sh 90 100 100 96.67 100
5i 100 100 100 100 100
55 100 100 100 100 100
6 100 100 100 100 100
7 100 100 100 100 100
8 100 100 90 96.67 100
9 60 20 50 43.33 50
10 80 80 50 70 80
10a 100 100 100 100 100
10b 100 100 100 100 100
10c 100 100 100 100 100
10d 100 100 50 83.33 100
10e 100 100 100 100 100
Average 95.77 96.15 9346  95.12 95.77

Company: backward translation to original language

Their demographic data were recorded
(Table 7). The average age of the patients was 51 years,
slightly more than half were men (63%) and Bachelor’s
degree graduated (56%). The mean BMI was 27.2 kg/m>.

The questionnaires and PSG results were
recorded (Table 8). The mean of ESS total score,
SA-SDQ total score, and PSQI global score were 9.6,
34.8, and 7.4 respectively. Many participants had
some degree of difficulty in each component of PSQI,
including subjective sleep quality (88.5%), sleep latency
(77.8%), sleep duration (70.4%), sleep disturbance
(100%), and daytime dysfunction (80.8%). The PSG
data showed mean of sleep efficiency and AHI were
84.2% and 22.4 respectively. Quality of sleep was
determined by severity of OSA and sleep efficiency.
The OSA was found in 61%, mild OSA (AHI 5-14.9)
21.7%, moderate OSA (AHI 15-29.9) 4.3%, and severe
OSA (AHI>30) 34.8%. There were 52.2% having poor
sleep efficiency (sleep efficiency <85% by PSG).
Moreover, 17 (73.9%) were classified as poor sleeper
(AHI >15 and/or sleep efficiency <85%) (Fig. 2).

The correlations between all questionnaires
and PSG results were done. In addition, correlation
between ESS and SA-SDQ were done and found

B OSA severity
- Normal (0-4.99)
- Mild (5-14.99)
- Moderate (15-29.99)

- Severe (230)

o N A O ©

Normal Mild  [Moderate| Severe
9 (39.1%)(5 (21.7%)| 1 (4.3%) |8 (34.8%),

‘l OSA severity

Fig. 2

Severity of OSA according to apnea-hypopnea
index (AHI).

Table 4. Test-retest reliability analysis of ESS by paired sample t-test and correlation analysis

ESS item Mean + SD Mean paired differences p-value Correlation
Immediate 1 hour later r p-value

1 1.56+1.1 1.44+1.1 0.111 0.376 0.838 <0.01
2 1.26+0.9 1.22+0.9 0.037 0.574 0.934 <0.01
3 1.15+£0.9 1.00+£0.9 0.148 0.043* 0.924 <0.01
4 1.63+1.0 1.44+1.0 0.185 0.134 0.794 <0.01
5 1.63+1.0 1.41+1.0 0.222 0.110 0.760 <0.01
6 0.08+0.3 0.23+0.6 -0.154 0.103 0.637 <0.01
7 0.96+0.9 0.74+0.8 0.222 0.083 0.724 <0.01
8 0.37+0.6 0.33+0.7 0.037 0.574 0.889 <0.01

SD = standard deviation
* p-value <0.05
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that total scores of both tools had good correlation

(r=0.635,p=0.01).

Cut-off levels for predicting the possibility
to be good sleeper, defined by AHI less than 15 and

Table 5. Test-retest reliability analysis of SA-SDQ by paired sample t-test and correlation analysis

sleep efficiency greater than 85%) were analyzed

by ROC curve. Area under the curve (AUC) of ESS,

SA-SDQ, and PSQI were 0.619, 0.423, and 0.515
respectively. We selected the level of scores that

SA-SDQ item Mean + SD Mean paired differences p-value Correlation
Immediate 1 hour later r p-value

1 1.70+1.1 1.48+1.0 0.222 0.056 0.855 <0.01
2 1.04+0.2 1.07+0.4 -0.037 0.327 1.000 <0.01
3 1.37+0.6 1.26+0.6 0.111 0.265 0.659 <0.01
4 1.33£0.6 1.22+0.4 0.111 0.083 0.818 <0.01
5 1.26+0.8 1.26*+0.8 n/a n/a n/a n/a
6 1.92+0.9 1.73£1.0 0.192 0.057 0.874 <0.01
7 1.52£1.2 1.33£0.8 0.185 0.134 0.853 <0.01
8 1.35+0.9 1.1540.6 0.192 0.096 0.811 <0.01
9 1.40+0.8 1.44+0.8 -0.040 0.327 0.970 <0.01
10 1.04+0.2 1.04°+0.2 n/a n/a n/a n/a
11 2.73%£1.3 2.73£1.3 n/a n/a n/a n/a
12 1.68+0.8 1.68+0.8 n/a n/a n/a n/a

SD = standard deviation; n/a = not available

2: Identical data, n/a: Identical data

Table 6. Test-retest reliability analysis of PSQI by paired sample t-test and correlation analysis
PSQI item Mean + SD Mean paired differences p-value Correlation

Immediate 1 hour later r p-value

1 20.33£6.6 20.33£6.6 0.00 1.000 1.000 <0.01
2 19.24+14.2 19.80+14.4 -0.56 0.362 0.978 <0.01
3 5.99+0.7 5.97+0.7 0.003 0.403 0.974 <0.01
4 5.88+1.0 5.90+1.2 -0.02 0.788 0.950 <0.01
Sa 2.00+1.0 1.57+0.8 0.43 0.054 0.635 0.015
5b 1.87+0.8 1.73£0.8 0.13 0.164 0.908 <0.01
5¢ 1.88+0.8 1.75+0.8 0.12 0.164 0.907 <0.01
5d 1.2540.5 1.25*+0.5 n/a n/a n/a n/a
Se 1.63£0.9 1.50+£0.9 0.12 0.351 0.926 0.001
5f 1.33£0.5 1.17£0.4 0.17 0.339 0.158 0.624
5g 1.75+0.7 1.50+0.8 0.25 0.170 0.802 0.017
Sh 1.50+0.9 1.43£0.8 0.07 0.336 0.952 <0.01
5i 2.11£0.9 2.00+0.9 0.11 0.347 0.933 0.000
5j 2.07+0.8 2.07+0.7 0.00 1.000 0.119 0.674
6 1.30+£0.5 1.35+£0.5 -0.04 0.328 0.906 0.000
7 2.50%1.0 2.50%1.0 n/a n/a n/a n/a
8 1.92+0.6 1.62+0.6 0.31 0.104 0.523 0.067
9 1.13+0.3 1.06+0.2 0.06 0.333 0.683 0.004

SD = standard deviation

2 Identical data, n/a: Identical data
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Table 7. Demographic data of the participants with sleep-related problems (n = 27)

Demographic data Number (%) Demographic data Mean + SD Range (min-max)

Sex Male 17 (62.96) Age (year) 51.04+10.2 22-62
Female 14 (37.04) Weight (kg) 76.00+18.3 54-134

Education High school 4 (14.81) Height (cm) 166.59+11.3 150-185
Bachelors 14 (51.85) BMI (kg/m?) 27.15+4.9 21.88-41.01
Master 6(22.22)

Approve Doctoral 1(3.70)

BMI = body mass index

Table 8. Questionnaires and polysomnographic results of the participants (n =27)

Questionnaires results Mean = SD Range (min-max)
ESS total 9.62+5.8 2-24
SA-SDQ total 34.79+10.1 20-55
Global PSQI 7.44+3.2 2-14

No difficulty Mild difficulty Moderate difficulty Severe difficulty
PSQI 1 subjective sleep quality (n = 26) 3 (11.5%) 15 (57.7%) 7 (26.9%) 1 (3.8%)
PSQI_2 Sleep latency (n =27) 6(22.2%) 13 (48.1%) 7 (25.9%) 1 (3.7%)
PSQI_3 Sleep duration (n=27) 8(29.6%) 12 (44.4%) 1 (3.7%) 6(22.2%)
PSQI 4 habitual sleep efficiency (n = 26) 20 (76.9%) 4 (15.4%) 1 (3.8%) 1 (3.8%)
PSQI_5 sleep disturbance (n =27) 0 11 (40.7%) 12 (44.4%) 4 (14.8%)
PSQI_6 use of sleeping medication (n = 26) 18 (69.2%) 4 (15.4%) 3 (11.5%) 1 (3.8%)
PSQI_7 daytime dysfunction (n =27) 5(19.2%) 12 (46.2%) 6(23.1%) 3 (11.5%)
Polysomnographic results Mean + SD or median Range (min-max)
Sleep efficiency (%) 84.19+10.8 57.6-96.6
Sleep onset latency (minute) 13.11+11.2 1.1-57.58
Apnea-hypopnea index (AHI) 8.2 0.1-85.1
Maximum SpO, (%) 99.83+0.5 98-100
Minimum SpO, (%) 63.48+35.0 0-93
Mean SpO, (%) 94.63+2.0 90.1-97.4

produce sensitivity greater than 70%. Therefore, ESS
total score less than 9, SA-SDQ total score less than
27, and PSQI global score less than 6.5 do not need
further PSG.

Discussion
Translation and linguistic validation processes

The ESS, SA-SDQ, and most of PSQI
questionnaires Thai version had inter-rater agreement
of more than 80%. Item number 9 and 10 of PSQI
required a revised version for the final Thai version.
The disagreement would be according to word or
culture differences of translators (both forward and
backward) as well as their proficiency in linguistics.
However, everyone in the team eventually agreed of
final draft.
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Reliability analysis

Although, there were excellent correlation
between scoring in the test-retest from some operators,
the paired difference test showed significant difference
between the two tests in item number 3 of ESS
questionnaire. That meant this item needed to be
revised before using them in clinical practice. This has
already been done (Appendix 1-3).

Compare the score of individual with sleep-related
disorders to PSG finding for determining of cut-off
level

From the present study, patients with sleep
disorders had a high BMI and all of participants
underwent PSG due to snoring, being suspected of
OSA. The questionnaires and PSG results also showed

J Med Assoc Thai Vol. 99 No. 8 2016



high average ESS, SA-SDQ, PSQI scores, and AHIL.
We found ESS was superior in predicting a good
sleeper than SASDQ and PSQI. The best cut-off level
of ESS is 9 to give a sensitivity of more than 70%,
which means that if ones have ESS total score less than
9, they were less likely need to proceed for PSG.
SA-SDQ and PSQI, similarly, had cut-off of 27 and
6.5; however, area under the curve for them is lower
than ESS. The cause of area under the curve of using
these questionnaires in predicting sleep problems
would be due to small sample size in the step 3.
Therefore, using these cut-off values should be
combined with clinical review or otherwise patients
should proceed with PSG in the cases that diagnosis
was doubtful. We suggest performing step 3 again
in the next research to get better methodology and
larger sample size.

Conclusion

The present study had developed officially
validated Thai-version of sleep questionnaires ESS,
SA-SDQ, and PSQI. They showed good test-retest
reliability. However, for definite diagnosis after
screening the patients at risk for sleep-related disorders
by these questionnaires, clinical, and PSG data are
required.

What is already known on this topic?

ESS{2 measures sleepiness, SA-SDQU®
measures sleep related breathing disorders, and
PSQI"2 is used worldwide in screening sleep disorder
breathing condition. However, they are in English
language.

What this study adds?

In our study, we provided Thai version of
sleep disorder questionnaires, which would be simpler
to use for Thai people to screen sleep problems. These
Thai version questionnaires were confirmed by our
Thai normal volunteers and some Thai patients who
came to perform PSG tests. They stated that the Thai
versions were easily to understand and answer.
However, to improve them as diagnostic tools, they
should be used to compare the score to the result of
PSG test in a larger number of patients.
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Appendix 1. Epworth Sleepiness Scale (ESS)
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Appendix 2. Sleep Apnea Scale of Sleep Disorders Questionnaire (SA-SDQ)
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Appendix 3. Pittsburgh Sleep Quality Index (PSQI)
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