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Abstract
Introduction Pittsburg Sleep Quality Index (PSQI) is a
widely used standardized instrument to assess sleep
quality in clinical and research settings. Objective of the
study was to translate the PSQI into Sinhala language
and validate using a combined qualitative and
quantitative approach.

Methods Every fifth patient aged 18-60 years who attended
the out-patients department of a tertiary care hospital
was recruited. PSQI was translated into Sinhala using a
combined qualitative and quantitative approach. Internal
consistency was measured using Cronbach’s alpha.
Construct validity was assessed by comparing the
scores in patients who were identified as having
depressive disorder according to the Centre for
Epidemiologic Studies Depression Scale (CES-D) and
those without depressive disorder.

Results Forty-six participants with depression were
compared with 159 non depressed controls. Mean PSQI
component scores were significantly higher in
depressed patients in 5 components. Factor analysis
identified a single component explaining 53.53% of the
variance. Cronbach’s alpha of 0.85 indicated a high
internal consistency.

Conclusions The Sinhala translation of the PSQI is a
valid and reliable tool to assess sleep quality.
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Introduction
Medical and neurological conditions where pain is a

major symptom result in poor sleep [1, 2]. It is also a feature
of a wide range of psychiatric disorders such as mood
disorders, psychotic disorders, dementias and anxiety
disorders [3]. Often, in clinical practice, the number of
hours of sleep is used as an indicator of sleep quality.
Excessive daytime sleepiness resulting from poor sleep is
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known to cause fatigue, cognitive deficits and poor quality
of life [4].

Polysomnography provides an objective measure of
sleep. It is able to identify different stages of sleep. It
measures the physiological parameters of sleep using
electroencephalogram (EEG), electrooculogram (EOG),
electrocardiogram (ECG), or electromyogram (EMG)
readings. However use of a sleep laboratory in routine
clinical practice is limited by the cost and inconvenience.

Therefore questionnaires which evaluate sleep have
been used in routine clinical practice and research to
quantify sleep quality. Sleep quality can be assessed using
several indicators. These are duration of sleep, sleep
latency, number of times waking up and subjective feeling
of feeling refreshed on awakening and day time som-
nolence [5].

The Pittsburgh Sleep Quality Index (PSQI) was
developed as a standardised measure of sleep quality
which can be used in clinical practice [6]. The PSQI
assesses sleep quality during the previous month. It
consists of 19 self rated questions which are scored to
obtain a total score. The 19 items are grouped into seven
components which are added to give the total score. The
range of scores is 0-21. Higher scores indicate worse sleep
quality. The PSQI has good internal consistency
(Cronbach’s alpha=0.83) [6]. It has been validated in
different populations such as patients with depression, in
the bereaved, elderly, and patients with anxiety disorders,
chronic pain and cancers [7-9].

Since there are no sleep quality measures validated
for Sri Lanka we translated the PSQI into Sinhala and
validated it.

Methods
This cross sectional study was conducted in the Out

Patients Department (OPD) of the National Hospital of Sri
Lanka. Every fifth patient aged 18-60 years who attended
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the OPD was recruited until the required number was met.
Repeat visits were excluded. Sample consisted of 205
patients.

The PSQI is a freely available tool for non-commercial
research. It was translated into Sinhala using a combined
qualitative and quantitative approach [10].  A panel of five
experts who were bilingual translated the scale into Sinhala.
The translations were compared and the best translation
for each item of the scale was decided by consensus of
the group.

The translated scale was back-translated into English
by a bilingual expert who was not familiar with the original
PSQI and then compared with the original scale. The
translated instrument was pre-tested on a group of 10
individuals from the community.

The 19 self-rated PSQI items are added to give seven
components [6]. These are  subjective sleep quality, sleep
latency, sleep duration, habitual sleep efficiency, sleep
disturbances, use of sleep medications, and daytime
dysfunction. Each component has a score that ranges
from 0 to 3. All component scores are added to obtain a
global score. A PSQI global score greater than 5 is
indicative of significant sleep disturbance. Depressive
disorder was identified using the Center for Epidemiologic
Studies Depression Scale (CES-D). This scale has been
validated for Sri Lanka [11]. Depressive disorder was
diagnosed when the total score was ≥16.

CES-D and PSQI were self administered. If the patients
had difficulty understanding the questionnaire due to low
literacy level or any other reason the questions were
clarified by the first author. Cases were defined as
participants who obtained ≥16 in the CES-D and
diagnosed to have depressive disorder. Participants who
scored less than 16 on the CES-D were taken as controls.
Written informed consent was obtained from all
participants and approval was obtained from the Ethics
Review Committee of the National Hospital of Sri Lanka.

Statistical analysis was done using SPSS version 18.0.
Internal consistency was measured using Cronbach’s
alpha. Construct validity was assessed by comparing the
scores in patients who were identified as having
depressive disorder and those who were not. The
Kolmogorov-Smirnov test showed that the scores of each
PSQI component and the global PSQI score were not
normally distributed. Therefore the scores for patients with
and without depressive disorder were analysed using the
Mann-Whitney test. The Pearson’s coefficient was used
to assess the correlation between the scores of the
question and the PSQI scores. Principal component
analysis was carried out to identify the factor structure of
the scale. The Kaiser-Meyer-Olkin test (KMO) which is a
measure of sampling adequacy was 0.83 and Bartlett’s
test of sphericity was highly significant (χ2=632.69, df=21,
p<0.001).

Results
The sample consisted of 205 patients. The mean age

was 50.2 years (SD=13.5). One hundred and fourteen
(55.6%) were female. Forty six (22.4%) had depressive
disorder. PSQI global score ranged from 0-19. The mean
PSQI global score for the total sample was 5.74. Table 1
shows the item analysis of the seven PSQI components in
patients with and without depressive disorder. The means
of all seven component scores were significantly higher
in patients with depressive disorder. The lowest mean
score was for ‘‘use of sleep medications’’ while the highest
mean score was for ‘‘sleep latency’’. Table 2 shows that a
single component was derived from principal component
analysis. This component explained 53.53% of the variance.
Table 3 shows that the corrected item-total correlation
ranged from. 0.42 to 0.81. The lowest item-total correlation
was for ‘‘use of sleep medication’’. The Cronbach’s alpha
for the scale was 0.85 indicating high internal consistency.
Deleting of any of the items did not result in increase in
the Cronbach’s alpha.

PSQI component Depression present (n=46) No depression (n=159) Significance
Mean score for Mean score for
item [SD] the item [SD]

1. Subjective sleep quality 1.74 (1.04) 0.78 (0.84) U= 1821; p<0.001

2. Sleep latency 1.98 (1.18) 0.93 (1.13) U= 1996.5; p< 0.001

3. Sleep duration 1.85 (1.14) 0.87 (0.98) U= 1963; p< 0.001

4. Habitual sleep efficiency 1.46 (1.39) 0.37 (0.83) U= 2118.5; p<0.001

5. Sleep disturbances 1.5 (0.69) 0.86 (0.55) U= 1910; p<0.001

6. Use of sleep medications 0.35 (0.60) 0.11 (0.45) U= 2910; p<0.001

7. Daytime dysfunction 1.26 (1.06) 0.54 (0.70) U= 2240; p<0.001

PSQI global Score 10.13 (5.17) 4.47 (3.80) U= 1353; p<0.001

Table 1. Means and standard deviations of the seven PSQI components and global score in
patients with and without depressive disorder
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Table 3. Reliability analysis of PSQI

PSQI component Component 1

1. Subjective sleep quality .83

2. Sleep latency .82

3. Sleep duration .79

4. Habitual sleep efficiency .83

5. Sleep disturbances .70

6. Use of sleep medications .50

7. Daytime dysfunction .57

Table 2. Exploratory factor analysis component
matrix

PSQI component Corrected item- Cronbach’s alpha
total correlation if item removed

1. Subjective sleep quality .77 .74

2. Sleep latency .79 .73

3. Sleep duration .76 .74

4. Habitual sleep efficiency .81 .73

5. Sleep disturbances .63 .77

6. Use of sleep medications .42 .78

7. Daytime dysfunction .53 .77

Discussion
We found that the Sinhala translation of the PSQI

was a valid and reliable instrument to assess sleep quality.
It showed good construct validity by discriminating
between patients with and without depression. Factor
analysis identified a single component.

The initial validation study of the scale used three
samples; ‘‘good sleepers’’ who were healthy controls,
‘‘poor sleepers’’ consisting of patients with major
depressive disorder and a third clinical sample of ‘‘poor
sleepers’’ referred for evaluation [6]. The study reported
distinctive component and global score profiles in these
groups. Since poor sleep is a core feature of depressive
disorder, we used patients with depressive disorder as
the ‘‘poor sleeper’’ group. We found that the PSQI,  based
on the total score, was able to differentiate between
depressed and non depressed groups.

The original validation study reported a Chronbach’s
alpha of 0.83 which is similar to our sample [6]. This
indicates that the items measure the same construct. Item-
total correlation found that the lowest correlation was for
‘‘day time dysfunction’’ and ‘‘use of sleep medication’’.
This is similar to findings from other studies [7].

Exploratory factor analysis identified a single factor.
Factor analytical studies of the PSQI have mostly found a
single factor although some studies have reported a three

factor model [12-15]. In many studies ‘‘use of sleep
medications’’ did not load well into the one factor model.
In our study too ‘‘use of sleep medications’’ had the lowest
factor loading (0.5).

PSQI has been translated into 56 different languages.
It has been validated in many clinical populations. It has
been validated in patients with psychiatric illness as well
as physical illness. The PSQI can be used to assess sleep
quality in research studies. It can also be used in routine
clinical practice as the tool is easy to administer. It can be
used as a screener to identify patients who need sleep
studies. It can also be used to monitor progress of
interventions. Although it can be used as a self-
administered tool some patients may need help to complete
the scale.

There were several limitations in our study. We did
not assess test-retest reliability. We used two groups with
and without depressive disorder to establish construct
validity. Our sample of ‘‘good sleepers’’ were people
presenting to the OPD with symptoms but without
complaints about sleep. A healthy control group would
have been a better comparison group.  Although a similar
method has been used in many studies, polysomnography
would have been a more objective measure.
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