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Abstract
Purpose The Pittsburgh Sleep Quality Index (PSQI) is a
self-reported questionnaire that measures sleep quality
during the previous month. The aims of this study were to
analyze the reliability and validity of the Korean version of
the PSQI (PSQI-K) and to evaluate its usefulness.
Methods We developed the PSQI-K, which involved
translating the original PSQI into Korean and then
translating back into English to check its accuracy. We
tested the validity of the PSQI-K on a total of 394
individuals: 261 with poor sleep (primary insomnia, n=
211; narcolepsy, n=50) and 133 with good sleep. All
subjects completed the PSQI-K, 285 had overnight noctur-
nal polysomnography, and 53 were randomly selected for a
retest with the questionnaire after 2–4 weeks without any
intervening treatment. The mean PSQI-K global scores in
each group were analyzed after adjusting for age and sex.
Results Cronbach's α coefficient for internal consistency of
the total score of the PSQI-K was 0.84 which shows high
reliability. Sensitivity and specificity for distinguishing poor
and good sleepers were 0.943 and 0.844 using the best
cutoff point of 8.5. The total and component scores of the

PSQI-K for insomnia and narcolepsy were significantly
higher than those for controls (p<0.05). The test–retest
correlation coefficient was 0.65 for the total score (p<
0.001). There was no significant difference between the two
values using the paired t tests.
Conclusions The PSQI-K is a reliable and valid question-
naire for evaluating sleep quality in patients with sleep
disorders.
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Introduction

Sleep disorders are among the most common disorders
in adults and are associated with other chronic diseases,
such as cancer and neurodegenerative disorders [1–4].
The prevalence of sleep disorders is 15–24% in the
general population but more than 62% in the elderly
population [5]. Both sleep quality and sleep quantity are
related to health, well-being, and sleepiness. However,
sleep quality is better related to health, as it affects
satisfaction with life and feelings of tension, depression,
anger, fatigue, and confusion, more so than average sleep
quantity [6].

Poor sleep quality is a frequent complaint in many sleep
disorders and medical disorders, particularly psychiatric
disorders [7]. A patient's sleep quality reveals much about
the patient's overall well-being, and sleep quality evaluation
is a necessary step as a routine part of one's medical
evaluation [8]. Thus, in addition to the subjective evalua-
tion of sleep difficulties, the objective evaluation of sleep
and its associated problems are important clinically and in
terms of research.
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The Pittsburgh Sleep Quality Index (PSQI) is typically
used for evaluating sleep quality throughout the world [9].
The PSQI developed by Buysse and colleagues [9] is a self-
reported questionnaire which evaluates sleep quality during
the previous month [9]. When developing the PSQI,
quantitative and subjective aspects of sleep, such as depth
and comfort, were both main considerations. The PSQI has
been widely used to examine sleep quality among various
clinical, experimental, as well as normative samples [4, 9–
13]. The PSQI has been translated and validated into other
languages, such as Japanese, Chinese, German, French,
Spanish, and Portuguese [13–18]. However, no standardi-
zation study has been done in Korean. The aim of our study
is to examine the validity and reliability of the PSQI
following translation into Korean.

Methods

Translation of the PSQI to Korean

The PSQI consists of 18 questions pertaining to sleep
quality, sleep onset latency, sleep duration, sleep
efficiency, sleep disturbance, use of sleeping medication,
and daytime dysfunction. In addition, there are five
questions rated by the subject's bed partner or roommate,
but these are not used for scoring. The PSQI is relatively
simple and convenient, taking only 5–10 min to complete.
The score of each question is 0–3. The total score of the
PSQI is from 0 to 21, and this result comes from seven
components about sleep and daytime function. The higher
the mean score, the poorer the sleep quality, with scores
greater than 5 associated with poor sleep quality. The
PSQI provides a measure of sleep quality and can discern
between “good” and “poor” sleepers [9]. It also provides a
brief evaluation of the sleep disturbances which affect
sleep quality.

We informed Dr. Daniel J. Buysse, who is the original
developer, of our intentions, and he was supportive. We
developed the Korean version of the PSQI (PSQI-K)
through a rigorous linguistic validation process. The
original PSQI questionnaire was translated from English
into Korean by two sleep specialists, one neuropsychologist
and one linguist, independently. The translations were
compared, and further comparison with the Korean version
of the PSQI from the MAPI Research Trust was done until
the final version was obtained. Back translation into
English was then conducted by a sleep specialist and
linguist who were both fluent in Korean and English. The
comparison of the PSQI with the final back translation was
made by individuals who were fluent in both languages and
who were not involved in the research study. After this
procedure, the final Korean version of the PSQI was

obtained (see Appendix). The study was approved by the
institutional ethics committee.

Subjects

A convenience sample was sequentially selected from a
regional sleep center over a period of 1 year. Subjects with
primary insomnia and narcolepsy were categorized as poor
sleepers while the healthy controls were categorized as
good sleepers. All participants were older than 18 years.
Primary insomnia was diagnosed according to the DSM-IV
[19], and narcolepsy was diagnosed according to the
International Classification of Sleep Disorder-2 criteria
based on polysomnographic findings [20]. Healthy controls
as good sleepers were selected from the health screening
center as having no sleep complaints and no previous
history of other medical diseases. All of the 261 poor
sleepers and 24 of the good sleepers had an overnight
polysomnography (PSG). All subjects completed the
following Korean version of these questionnaires: the Beck
Depression Inventory-2 (BDI-2), the Korean version of the
Epworth Sleepiness Scale (KESS) [21], the Insomnia
Severity Index [22] as well as the PSQI-K. Coordinators
were present to aid subjects in filling out the questionnaires.
To examine the test–retest reliability, 20% of each group
was randomly selected. About 15% of these subjects
refused to undertake the retest or were having treatment
for sleep disorders. In total, 53 of the total subjects were
retested with the same questionnaires approximately 2–
4 weeks later without treatment.

Statistical analysis

Data analysis was performed using SPSS version 17.0
(SPSS, Inc., Chicago, IL, USA). The p value <0.05 was
considered statistically significant.

Differences in demographic and clinical data between
the three groups were tested using a one-way analysis of
variance with the Scheffe multiple comparison procedure.
Internal consistency was examined by Cronbach's alpha.
Pearson's correlation between total scores and seven
component scores were calculated to determine the internal
homogeneity of the PSQI-K. Each component score was
treated as one item. The correlation between the total score
and the seven components, and test–retest reliability were
evaluated by Pearson's correlation coefficients and paired t
test. The principal component factor analysis was done for
the PSQI components, with Eigenvalues greater than 0.6
considered as loading on a factor.

We used the analysis of covariance (ANCOVA)
adjusted for age, sex, and BDI-2. For the validity
analysis, we used the Receiver Operating Characteristics
(ROC) curve. The ROC curve analysis for PSQI-K was
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used to evaluate the sensitivity and specificity of all
possible thresholds for the detection of poor sleep. For
the comparison of the different cutoff values, the area
under the ROC was calculated.

Results

Demographic characteristics

A total of 394 subjects were recruited, out of which 261 had
sleep disorders and were considered as poor sleepers and 133
healthy controls who were considered as good sleepers. The
subjects with sleep disorders consisted of 211 patients with
primary insomnia and 50 with narcolepsy. The demographic
and clinical characteristics of these patients and controls are
listed in Table 1. The mean age and sex ratio of the subjects
in each group was significantly different (p<0.001). How-
ever, there were no significant differences in alcohol
consumption and the body mass index (BMI) between the
poor sleepers and good sleepers. Overnight polysomnogra-
phy was conducted on 211 patients with primary insomnia,
50 with narcolepsy, and 24 healthy controls.

The primary insomnia group had the highest BDI-2
score with 21.82±10.84 (p<0.001), and the narcolepsy
group had the highest KESS score with 11.72±3.95 (p<
0.001). Table 1 shows the demographic and clinical data of
the subjects.

Reliability of the PSQI-K

Cronbach's α coefficient for internal consistency of the total
score of the PSQI-K was 0.84 which shows high reliability.
Pearson's correlation between the total score of the PSQI-K
and the individual component scores was highest for
subjective sleep quality (r=0.83, p<0.001), sleep latency,
and habitual sleep efficiency, and lowest (r=0.40, p<0.001)
for daytime dysfunction (Table 2). The pattern of component–
total score correlations varied between the individual groups.

Fifty-three randomly selected subjects were retested
using the same PSQI-K approximately 2–4 weeks later.
The test–retest correlation coefficient was 0.65 for the total
score (p<0.001); and for the seven components, from 0.30
to 0.84 (Table 3). There was no significant difference
between the two values using the paired t tests. In the retest,
Pearson's correlation between the total score of the PSQI-K
and the components of the PSQI-K showed correlation
scores from 0.42 to 0.69 with a mean of 0.58 (p<0.01),
which is similar to the first test.

Validity of the PSQI-K

The mean PSQI-K score was 14.71±3.31 for insomniacs,
8.40±3.18 for narcoleptic patients, and 4.06±2.08 for
healthy controls (Table 4). It revealed all seven component
scores, except for daytime dysfunction, of the PSQI-K in
insomnia patients were significantly higher than those of

Table 1 Demographic and
clinical data for the three groups

Values are mean ± SD

BMI body mass index, BDI-2
Beck Depression Inventory-2,
KESS Korean version of the
Epworth Sleepiness Scale, ISI
Insomnia Severity Index

Healthy controls Insomnia Narcolepsy p value
(n=133) (n=211) (n=50)

Age (years) 40.02±14.09 52.50±13.88 26.72±12.67 <0.001

Male/Female (%) 34 (25.6)/99 (74.4) 77 (36.5)/134 (63.5) 28 (56.0)/22 (44.0) <0.001

Alcohol yes/no (%) 63 (47.4)/68 (51.1) 72 (34.1)/132 (62.9) 26 (52.0)/24 (48.0) 0.12

BMI (kg/m2) 21.32±3.63 23.10±2.96 23.49±5.02 0.943

BDI-2 7.65±6.78 21.82±10.84 13.82±8.08 <0.001

KESS 5.14±2.79 4.07±4.21 11.72±3.95 <0.001

ISI 4.49±3.95 22.51±4.38 14.73±5.61 <0.001

Table 2 Correlation coefficients
between the PSQI-K total and
component scores

c components

*p value<0.001 between the
PSQI-K total and component
score, **p value<0.05 between
the PSQI-K total and component
score

Healthy controls Insomnia Narcolepsy Total
(n=133) (n=211) (n=50) (n=394)

c1 Sleep quality 0.62* 0.49* 0.44* 0.83*

c2 Sleep latency 0.58* 0.58* 0.69* 0.83*

c3 Sleep duration 0.51* 0.60* 0.66* 0.79*

c4 Habitual sleep efficiency 0.37* 0.72* 0.68* 0.83*

c5 Sleep disturbance 0.52* 0.16** 0.44* 0.53*

c6 Use of sleeping medication 0.32* 0.58* 0.53* 0.76*

c7 Daytime dysfunction 0.49* 0.31* 0.21 0.40*
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patients with narcolepsy or the healthy controls (p<0.001).
The four components' scores of the PSQI-K in the subjects
with narcolepsy were higher than those of the healthy
controls, except for sleep latency, sleep duration, and use of
sleeping medication. All components of the PSQI-K in the
subjects with insomnia were higher than those of the
healthy controls (Table 4).

The ANCOVA results, after being adjusted for age, sex,
and BDI-2, showed there was a significant difference in
each group, which is similar to the multiple comparison
procedure (Fig. 1). There were significant differences in the
total score of the PSQI-K and the seven components' scores
of the PSQI-K between the “good” sleepers and “poor”
sleepers (p<0.001).

We analyzed the relationship between the scores of the
PSQI-K and the sleep efficiency and sleep latency obtained
by PSG. There was a weak correlation between sleep
latency obtained by PSG and sleep latency assessed by the
PSQI-K (r=0.225, p<0.001). The same occurred between

sleep efficiency obtained by PSG and habitual sleep
efficiency assessed by the PSQI-K (r=−0.331, p<0.001).
The other sleep variables of the PSG had no significant
correlation with the PSQI-K. The analysis of the AUC
indicated a sensitivity and specificity of 0.943 and 0.844,
respectively, using the best cutoff score of 8.5 (Fig. 2).

When the principal component factor analysis was done,
results showed that the PSQI-K among our subjects
consisted of two major factors. The first factor consists of
subjective sleep quality, sleep latency, sleep duration,
habitual sleep efficiency, and the use of sleep medication.
The second factor consists of sleep disturbances and
daytime dysfunction (Table 5).

Discussion

This study showed that the PSQI-K discriminates quite
well between “good” and “poor” sleepers. There was a

Table 3 Correlation coefficients
for test–retest reliability (n=53)

c components

Test Retest r p

c1 Sleep quality 1.08±0.76 1.02±0.72 0.39 0.004

c2 Sleep latency 0.85±0.97 0.64±0.94 0.40 0.003

c3 Sleep duration 1.21±0.95 1.17±0.98 0.36 0.009

c4 Habitual sleep efficiency 0.28±0.72 0.19±0.56 0.39 0.004

c5 Sleep disturbance 0.77±0.54 0.68±0.61 0.30 0.030

c6 Use of sleeping medication 0.08±0.33 0.13±0.59 0.84 <0.001

c7 Daytime dysfunction 0.72±0.91 0.66±0.92 0.64 <0.001

Table 4 Comparison of the PSQI-K among primary insomnia, narcolepsy, and controls

Healthy controls Narcolepsy Insomnia F (p) Scheffe test
(n=133) (n=50) (n=211)

Components

Sleep quality 0.90±0.59 1.96±0.11 2.63±0.57 1.17 (0.321) 3>2, 1

2>1

Sleep latency 0.76±0.75 0.76±0.89 2.61±0.72 2.70 (0.021) 3>2, 1

Sleep duration 0.70±0.87 1.08±1.18 2.49±0.95 1.81 (0.11) 3>2, 1

Habitual sleep efficiency 0.09±0.36 0.50±0.93 2.01±1.24 61.85 (<0.001) 3>2, 1

2>1

Sleep disturbance 0.80±0.56 1.20±0.57 1.48±0.60 4.47 (0.001) 3>2, 1

2>1

Use of sleeping medication 0.02±0.19 0.30±0.81 1.86±1.31 120.69 (<0.001) 3>2, 1

Daytime dysfunction 0.79±0.72 2.60±0.78 1.64±0.98 6.66 (<0.001) 2>3, 1

3>1

Total score 4.06±2.08 8.40±3.18 14.71±3.33 6.76 (<0.001) 3>2, 1

2>1

Consider providing effect sizes and significance levels for the Scheffe comparisons

1 Healthy controls, 2 narcolepsy, 3 insomnia
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high degree of internal consistency between the total
score of the PSQI-K and the seven component scores of
the PSQI-K, which is comparable to the original PSQI
[9]. The PSQI-K showed good internal consistency and
test–retest reliability. Though the MAPI Korean version of
the PSQI is very good and useful, our version was written
more clearly for use by laymen and more closely matches
the original.

Post hoc analysis with the seven component scores of
the PSQI-K in each sleep disorder group showed there
were differences between subjects with primary insom-
nia, narcolepsy, and the healthy controls, which is
comparable to previous studies [23, 24]. All the seven
component scores of the PSQI-K gave significant differ-
ences between the subjects with primary insomnia and the

healthy controls, while there was no significant difference
in sleep onset latency and the sleep duration components
between the patients with narcolepsy and the healthy
controls. This most likely reflects the different clinical
characteristics of the different groups. That is, the main
complaint of the subjects with narcolepsy was excessive
daytime sleepiness, rather than nocturnal sleep disturban-
ces, so their sleep quality and sleep latency were not as
poor as the subjects with primary insomnia. Although the
component scores are helpful, the most important in
discriminating between poor and good sleepers is the
PSQI-K total score.

The PSQI-K is useful in distinguishing different sleep
disorders from good sleepers. The area under the
receiver operating characteristic curve of the total score
of the PSQI-K differentiated between “good” and “poor”
sleepers. A cutoff score of 8.5 represents a sensitivity of
0.943 and specificity of 0.844, which is higher than the
score of 5 in the original paper [9]. This may be due to
the high severity of symptoms in the insomnia group.
Carpenter's study in 1998 reported most subjects with
sleep disturbances had scores greater than 8, which is
similar to ours [1].

We also studied the overnight PSGs in all “poor”
sleepers, which showed us their objective sleep character-
istics. The sleep efficiency and sleep latency of the PSG
had correlations with the PSQI-K score that were statisti-
cally significant but small in magnitude. The Buysse et al.
study showed that the total score of the PSQI was weakly
correlated only with sleep latency for all subjects. The
Backhaus et al. study showed that the sleep efficiency,
percentage of the sleep stage 2, and sleep latency had
significant correlations with the total score of the PSQI
[23]. However, the validation study of the Brazilian
Portuguese version of the PSQI (PSQI-BR) by Bertolazi
et al. showed no correlation between the PSQI-BR scores
and PSG findings [14]. These findings may be related with
the first night effect of the PSG and the subject's daily

Fig. 1 The PSQI-K of each
group

Fig. 2 Sensitivity and specificity of the PSQI-K in poor sleepers by
the ROC. Sensitivity and specificity for correctly identifying poor
sleepers were 0.943, and 0.844 on the basis of the cutoff point 8.5

Sleep Breath (2012) 16:803–812 807



fluctuation of sleep quality. Some poor sleepers, especially
insomniacs, are often overly fault finding about sleep
quality, compared to the overnight PSG findings.

When we factor-analyzed the PSQI-K in our study, we
divided the components into two factors, which is a little
different from Cole et al. [17]. The PSQI-K components of
sleep disturbance and daytime dysfunction were more
closely associated, and the other components were more
closely associated in our subjects.

Our study has a few limitations. It was conducted locally
within one sleep center in Korea, so this point could be
considered a limitation on the validation study. The
questions of the PSQI did not have local characteristics,

so there are no regional differences and therefore no need
for any changes. Another country's study found there was
no cultural adaptation process needed [14]. The second
limitation was that the number of subjects with narcolepsy
was relatively lower than those with insomnia. However,
we had 394 subjects, and most subjects showed the
objective sleep parameters through the PSG findings. And
the third limitation was differences in age and sex between
the groups. Narcolepsy is less frequent with increasing age.
Therefore, it was actually difficult to adjust the other groups
to the same age. We used the statistical technique,
ANCOVA, to compensate for confounding factors such as
age and sex. In addition, we analyzed the correlation
coefficient to identify the effects of age on the PSQI-K
score, which revealed that age did not have any effect.

In summary, the PSQI-K is a valid and reliable screening
tool to identify “good” and “poor” sleepers, which is
comparable to the original version. It is used as a simple
screening tool to identify “good” and “poor” sleepers and
also useful to screen patients for the presence of significant
sleep disturbances in Korea.
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Table 5 Principal component analysis for PSQI-K components

Components Factors

Factor 1 Factor 2

Sleep quality 0.693 0.515

Sleep latency 0.830 0.223

Sleep duration 0.831 0.070

Habitual sleep efficiency 0.860 0.114

Sleep disturbance 0.322 0.634

Use of sleeping medication 0.770 0.139

Daytime dysfunction −0.029 0.880
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