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Objective: To assess the internal consistency, test-retest reliability, and validity of the Thai version of the Pittsburgh Sleep
Quality Index (Thai-PSQI), which was recently translated using a standardized method, in Thai patients with major sleep
disorders.

Material and Method: The Thai-PSQI was developed under a standard translation protocol and administered to ““bad”
sleepers (i.e. patients with suspected obstructive sleep apnea [OSA], depression, or insomnia) and ““good” sleepers in an
academic tertiary care setting. All participants were asked to complete the same questionnaire after 2-4 weeks.

Results: Atotal of 138 participants consisting of 69 patients with OSA, 28 with major depression, 11 with primary insomnia,
and 30 controls completed the questionnaire. The global scores of the Thai-PSQI revealed that it had excellent internal
consistency (Cronbach’s alpha = 0.837) and test-retest reliability (intraclass correlation coefficient = 0.89). An analysis of
covariance demonstrated a significant difference in Thai-PSQI global score between good sleepers and bad sleepers (p<0.001).
A cut-off point of 5 out of 6 on the global score resulted in a sensitivity of 77.78% and specificity of 93.33%.

Conclusion: The Thai-PSQI is a valid and reliable tool for screening and identifying the presence of significant sleep

disturbances, and is comparable to the original English version.
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Sleep is an essential process for life
maintenance, facilitating biological restoration as well
as mind and body attunement. Poor sleep quality may
have a negative effect on daily activities, such as
impaired work and study performance, accidents, and
problems with social interaction. Nevertheless, an
increasing number of patients suffer from sleeping
disorders and seek medical treatment therefore. Clinical
evaluation and follow-up assessments require a specific
tool that cannot only evaluate several aspects of sleep
problems to detect patients with sleep disorders early,
but also produce relatively stable results overtime.

The Pittsburgh Sleep Quality Index (PSQI),
developed by Buysse et al®, is a standardized self-
administered questionnaire for assessing overall sleep
quality over a period of 1 month. The PSQI consists of
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19 self-rated items and 5 items rated by a bed partner or
roommate. The latter five items are used to gather
clinically relevant data. All 19 questions are used to
assess various aspects of sleep quality, which can be
grouped into seven subscales: subjective sleep quality,
sleep latency, sleep duration, habitual sleep efficiency,
sleep disturbance, use of sleep medication, and daytime
dysfunction.

Initially, the PSQI was only used to
differentiate healthy sleepers from bad sleepers who
may suffer from major depressive disorder, disorders
ofinitiating and maintaining sleep, or disorders of
excessive somnolence. The original questionnaire
yielded good internal consistency and overall test-retest
reliability. At the cut-off value of a global score >5, the
results showed a diagnostic sensitivity of 89.6% and a
specificity of 86.5%®. Later on, this questionnaire was
translated into several languages®® and was extended
to identify poor sleep quality in psychiatric patients“
8, and sleep clinics that had a high prevalence of
obstructive sleep disorders?®. All of the previously
mentioned studies yielded good reliability and validity.
Although the PSQI has been translated into the Thai
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language®, its reliability and validity have never been
tested. Therefore, the purpose of the present study
was to assess the internal consistency, test-retest
reliability, and validity of the Thai-PSQI questionnaire,
which was newly translated using a standardized
method. As a result, the standardized Thai-PSQI
questionnaire can be used as a tool to assess sleep
quality in Thai-speaking patients, especially in sleep
clinics treating patients with avariety of sleep-related
disorders, such as obstructive sleep apnea, primary
insomnia, and major depressive disorder.

Material and Method

The present study was funded by the Siriraj
Research Development Fund and was conducted
between September 2011 and May 2012, after approval
from the Siriraj Institutional Review Board. The
translation was permitted by the original developer
(Buysse, DJ).

Translation of PSQI into Thai

The translation of the original PSQI
questionnaire followed the standardized method
adapted from the FACIT translation project procedures
and guidelines®,

The translation process started with the
translation of the English version of the PSQI into Thai
by two American board-certified sleep medicine
specialists, which resulted in two independent forward
translations. Another American board-certified sleep
medicine specialist again translated the PSQI from
English into Thai, using information from the previous
forward translations, which resulted in a uniform,
reconciled version of the Thai PSQI.

This reconciled version of the Thai PSQI was
then translated back into English for comparison by a
professional translator who was naive to the English
version and whose native language was English. The
two initial forward translations, the reconciled version,
and the back-translated version were then translated
again by three translators who had participated in the
previous steps, resulting in three revised, independent
forward translations.

One of three revised forward translations was
blindly selected by the research committee, composed
of medical sleep specialists, to serve as the final Thai-
PSQI; the version they selected was as close as possible
in meaning to the original version.

Participants
The participants, between 25-60 years, were
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required to read and complete the Thai-PSQI by
themselves. Subjects were excluded if they had a history
of regular alcohol consumption or substance abuse.
Subjects with cerebrovascular disease, intracranial
tumors, or psychosis were also excluded.

Controls

A control group of 30-day time workers was
recruited using a sleep questionnaire consisting of the
Siriraj Sleep Center Questionnaire, developed by sleep
medicine specialists, the Thai version of the Epworth
Sleepiness Scale (Thai ESS)®, and the Thai version of
the Patient Health Questionnaire-9 (PHQ-9Thai)®?. All
selected subjects were required to have a regular sleep
pattern. That is, they had to fall asleep before 2:00 am
and wake up no later than 10:00 am, with an average
total sleep time of more than 6 hours. They were able to
fall asleep within 30 minutes after going to bed; did not
take any medication to help them fall asleep; and did
not experience excessive daytime sleepiness or
depression. All control subjects received a Thai ESS
score of less than 10 points, and a PHQ-9 Thai score of
less than or equal to 9 points. Shift workers, and
those with underlying chronic illness, or who used a
medication affecting the sleep-wake cycle, were
excluded from this study. All of these subjects were
asked to complete the Thai-PSQI questionnaire twice,
2-4 weeks apart, to check test-retest reliability.

Patients with sleep disorders

A total of 108 patients with sleep disorders
were included in this study, including 69 patients with
OSA, 28 with primary insomnia, and 11 with major
depressive disorder, which matched the proportions
in our sleep clinic. The patients with OSA in his
study were recruited from those who underwent
polysomnography at the Siriraj Sleep Center. Patients
with primary insomnia were selected from the outpatient
clinic of the Department of Medicine at Siriraj Hospital,
whereas patients with depression were selected from
the outpatient clinic of the Department of Psychiatry.

Diagnoses of OSA and primary insomnia
followed the diagnostic criteria established by the
American Academy of Sleep Medicine®. The
diagnosis of depression followed the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition,
Text Revision, established by the American Psychiatric
Association®.

To assess test-retest reliability of the Thai-
PSQI in patients with the specified sleep problems, the
authors also asked all patients to complete this
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questionnaire again 2-4 weeks later.

Statistical analysis

First, the authors calculated the sample size
necessary for a valid assessment; we found that our
control group (n = 30) and the group of patients with
sleep disorders (n = 100) had an alpha error of 0.05 and
90% power with a standard deviation of 4.0.

For test-retest reliability, at least 30 patients
were needed to complete the Thai-PSQI questionnaire.
These provided 80% power with a two-sided confidence
interval of 0.95.

The authors used Cronbach’s alpha
coefficients to test the internal consistency, with an
accepted value of 0.7 or higher to denote good internal
consistency. The test-retest reliability was computed
using intraclass correlation coefficient. The validity was
assessed using analysis of covariance (ANCOVA) with
age as the covariate.

Data were analyzed by the Statistical Package
for Social Sciences for SPSS version 16.0 for Windows
(SPSS Inc., Chicago, IL, USA).

Results
Baseline characteristics

A total of 138 subjects were included in the
present study: 30 control subjects and 108 patients
with sleep disorders. There were no significant
differences in age, sex, or marital status between groups.
Body mass index and body weight were higher in
the sleep disorder group than in the control group
(body weight 62.48+14.11 vs. 75.24+23.86 kilograms,
respectively, p<0.001), as were comorbidities such as
diabetes mellitus and hypertension (Table 1).

The means scores on the PHQ-9 Thai were
significantly higher in the sleep disorder group than in

Table 1. Baseline sample characteristics (n = 138)

the control group (9.66+6.94 vs. 2.17+2.36, respectively;
p<0.001) with higher scores indicating depressive
moods.

Similarly, in the ThaiESS, the mean scores were
significantly higher in the sleep disorder group than in
the control group (9.01+5.12 vs. 4.70+2.42, p<0.001),
which indicated that the sleep disorder group suffered
from excessive daytime sleepiness more so than the
control group.

Reliability

For all subjects, the Cronbach’s alpha
coefficients for the Thai-PSQI were 0.837 (0.50 for
control group and 0.77 for the sleep disorder group),
indicating that the Thai-PSQI had high internal
consistency reliability.

To assess the test-retest reliability, the intra-
class correlation coefficients between each Thai-PSQI
subscale and the global score were calculated for 138
subjects who completed the tests twice. The intraclass
correlation coefficients of the Thai-PSQI global scores
were 0.89 and 0.84 in all subjects and in sleep disorder
subjects, respectively.

A reproducibility test for each Thai-PSQI
subscale calculated for 134 subjects also showed
statistically significant differences in moderate to high
correlation between the two test times (p<0.001) for all
items (Table 2).

Discriminant validity

The mean global Thai-PSQI scores were higher
in the sleep disorder group than in the control group;
primary insomnia had highest mean global score (Table
3) of all three sleep disorder types.

All patients in the primary insomnia group
had global scores of >5; this was true also for 24

Control (n = 30) Disease (n = 108) p-value
Age in years (mean + SD) 41.47+11.0 47.09+10.16 0.01
Body weight in kilogram (mean + SD) 62.48+14.11 75.25+23.87 <0.001
Male 43.30% 45.42% 0.84
Married 56.70% 59.31% 0.80
Underlying disease 30.0% 75.90% <0.001
Diabetes mellitus 3.31% 18.53% <0.001
Hypertension 10.42% 38.23% <0.001
Dyslipidemia 13.32% 28.74% 0.09
PHQ-9 Thai score (mean + SD), median (min, max) 2.17+2.36,1 (0, 7) 9.66+6.94, 9 (0, 32) <0.001
Thai-ESS score (mean + SD)), median (min, max) 4.70+2.42, 4 (0, 9) 9.01+5.12,8 (0, 22) <0.001
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patients (85.71%) with major depression and 49 with
OSA (71.01%). Only 6.7% (2 of 30) of the control
group scored >5.

The ANCOVA showed that the difference in
the Thai-PSQI global score between the control and
disease groups was statistically significant (p<0.001).

Scores on the seven subscales of the Thai-
PSQI questionnaire showed significant differences
between groups: the scores were higher in the sleep
disorder group on every subscale, indicating
significantly poorer sleep quality (Table 4).

Sensitivity and specificity testing

The Thai-PSQI global score was found to
identify subjects accurately with sleep problems. Table
5 shows the sensitivity and specificity of the Thai-
PSQI. When using a cut-off value of >5, the sensitivity
for discriminating good sleepers from poor sleepers
was 77.78%, and the specificity for correctly
categorizing good sleepers was 93.33% (area under the
receiver operating characteristic curve = 0.92).

Discussion
The present study was performed to assess

the internal consistency, discriminant validity, and
reliability of the Thai-PSQI, which was translated into
the Thai language using a standardized back-
translation process, with minor adjustments for cross-
cultural adaptation.

The proportions of sleep disorders
represented in our sample (OSA = 63.9%, primary
insomnia = 25.9%, and major depressive disorder with
sleep problems =10.2%) were different from our initial
plan. However, the proportions still reflect those of
patients in our sleep clinic.

The result of this study demonstrates that
the Thai version of the PSQI had excellent internal
consistency reliability (Cronbach’s alpha coefficients
=0.84). The results were similar to the original PSQI
questionnaire, which was tested on patients with
depressive disorder and other sleep disorder patients®.
Additionally, the results were similar to the previous
studies that tested the internal consistency of the PSQI
in other languages, both in the sleep clinic patients®
and in psychiatric or primary insomnia patients®®,

On the contrary, the control subjects in the
present study had a low internal consistency for the
Thai-PSQI global score (Cronbach’s alpha coefficients

Table 2. Test-retest reliability between the Thai version of the Pittsburgh Sleep Quality Index (PSQI) subscales and global

score (n = 138)

Sleep disorder group Control All

(n=108) (n=30) (n=138)

ICC 95% CI ICC 95% CI ICC 95% ClI
Sleep duration 0.81 0.73-0.86 0.80 0.58-0.91 0.82 0.75-0.87
Sleep disturbance 0.57 0.42-0.68 0.63 0.22-0.82 0.67 0.57-0.76
Sleep latency 0.80 0.72-0.86 0.62 0.20-0.82 0.81 0.74-0.86
Daytime dysfunction 0.61 0.48-0.72 0.63 0.23-0.83 0.66 0.56-0.75
Habitual sleep efficiency 0.63 0.50-0.74 0.71 0.39-0.86 0.83 0.77-0.88
Sleep quality 0.63 0.50-0.74 0.64 0.25-0.83 0.73 0.64-0.80
Use of medication to sleep 0.86 0.81-0.91 0.70 0.35-0.90 0.88 0.83-0.91
Thai-PSQI global score 0.84 0.77-0.89 0.69 0.45-0.84 0.89 0.85-0.92
ICC = intraclass correlation coefficient; Cl = confidence interval
Table 3. Means and standard deviations (SD) of Thai-PSQI global score by group

n Mean SD Minimum Maximum

Control 30 2.83 1.60 0 6
Depression 28 11.04 4.56 2 17
OSA 69 8.26 4.17 1 18
Insomnia 11 13.73 2.61 9 18

OSA = obstructive sleep apnea
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= 0.50). This result resembled the result of previous
studies®®, and may be attributable to our selection of
control subjects. For instance, the authors excluded
those who were taking sleep medication, so the sleep
medication subscale score had zero variance for control
subjects and they have large variances in component
means, which might be an effect of population variance
on reliability.

The test-retest reliability of the Thai-PSQI
global score over a 14-28-day interval showed an intra-
class correlation coefficient of 0.89 for all subjects, and
0.84 for the sleep disorder group, indicating that the
Thai-PSQI produces stable results over time. For the
sleep disorder group, subscale scores had intra-class
correlation coefficient ranging from 0.57 (sleep
disturbance) to 0.86 (use of medication to sleep). All of
these results were with in the satisfactory level. The
intra-class correlation coefficient Cronbach’s alphas
for the sleep disturbance, component scores and
daytime dysfunction are at almost satisfactory levels
in all subjects (ICC 0.67 and 0.66, respectively). This
finding suggests that the items making up the
component of these component scores are not
internally reproducible in our subjects, the majority of
which are OSA. Further investigations are needed using
a larger sample of subjects with primary insomnia or
depression.

The mean global scores of this questionnaire
were significantly different between the control and

sleep disorder groups (2.83+1.59 vs. 9.54+4.51,
respectively, p<0.001), with higher scores indicating
greater sleep disturbance. In the control group, mean
scores were similar to the original questionnaire®. For
the sleep disorder group, the mean global scores for
patients with primary insomnia and major depressive
disorder were higher than those for patients with OSA,;
these results were also consistent with previous
studies®.

The lower score for the patients with OSA
might be because the main sleep problems of OSA
patients are excessive daytime sleepiness or loud
snoring, and the PSQI questionnaire has few items
specifically addressing these problems; in contrast, the
other disorders that cause problems in sleep duration,
sleep latency, and sleep efficiency, are sufficiently
covered by the PSQI.

The Thai-PSQI questionnaire has a favorable
sensitivity and specificity in differentiating between
good sleepers and poor sleepers. A cut-off value of >5
suggested poor sleep quality and, as recommended in
the original study, yielded a sensitivity of 77.78% and a
specificity of 93.33%.

The present had a few limitations: first, there
is a possibility that individual subjects may have had
multiple sleep disorders, such as OSA with major
depressive disorder. Another limitation is that the
authors evaluated the memory function of all subjects
by assessing their history, but did not use a

Table 4. ANCOVA of Thai-PSQI in component and global score between control and sleep disorder groups

Thai PSQI Control (mean + SD) Disease (mean + SD) p-value
Sleep duration 0.57+0.57 1.45+1.11 <0.001
Sleep disturbance 0.90+0.55 1.77+0.61 <0.001
Sleep latency 0.37+0.56 1.29+0.97 <0.001
Daytime dysfunction 0.40+0.50 1.14+0.83 <0.001
Habitual sleep efficiency 0.07+0.25 1.38+1.24 <0.001
Sleep quality 0.53+0.51 1.56+0.74 <0.001
Use of medication to sleep 0 0.94+1.25 <0.001
Thai-PSQI global score 2.83+1.60 9.54+4.51 <0.001

Table 5. Sensitivity and specificity of the Thai-PSQI global score at different cut-off points (n = 138)

Cut-off Sensitivity (%) Specificity (%) Positive likelihood ratio (LR+)
>3 88.89 73.33 3.33

>4 85.19 83.33 511

>5 77.78 93.33 11.67

>6 69.44 100 -

J Med Assoc Thai Vol. 97 Suppl. 3 2014
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standardized measure of cognitive status, such as the
Thai Mini Mental-State Examination. This may have
allowed some participants with mild cognitive
impairment to enroll in the present study, which might
have affected the test-retest reliability results over the
2—-4-week period.

Conclusion

The Thai version of the PSQI questionnaire is
avalid and reliable questionnaire for screening for the
presence of sleep disturbance, and is equivalent to the
original English version when applied to Thai-speaking
patients.
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