&% . Avicenna J Neuro

@/ Psycho Physiology August 2017, Volume 4, Number 3

Research Paper: ®
The Reliability and Validity of the Persian Version of
Pittsburgh Sleep Quality Index in Iranian People

Naser Mohammad Gholi Mezerji* (), Parisa Naseri? (©), Zohreh Omraninezhad?®, Zahra Shayan*

1. Department of Biostatistics and Epidemiology, School of Health, Students Research Committee, Hamadan University of Medlical Sciences, Hamadan, Iran.
2. Department of Biostatistics, School of Allied Medical Sciences, Shahid Beheshti University of Medlical Sciences, Tehran, Iran.

3. Department of Biostatistics, School of Health, Arak University of Medical Sciences, Arak, Iran.

4. Trauma Research Center, Department of Biostatistics, School of Medlicine, Shiraz University of Medical Sciences, Shiraz, Iran.

Use your device to scan

andread theartcle onine (#IELLET Mohammad Gholi Mezerji N, Naseri P, Omraninezhad Z, Shayan Z. The Reliability and Validity of the Persian Ver-
sion of Pittsburgh Sleep Quality Index in Iranian People. Avicenna J of Neuropsychophysiology. 2017; 4(3):95-102. http://dx.doi.
org/10.32598/ajnpp.4.3.95

d - 'http://dx.doi.org/10.32598/ajnpp.4.3.95

. ABSTRACT

: Introduction: Sleep disturbances are a significant public health issue and such problems are associated
Article info: : with a number of psychiatric disorders. The Pittsburgh Sleep Quality Index (PSQl) is an effective
Received: 10 Dec 2016 * instrument frequently used to evaluate sleep style and quality.
Accepted: 15 Apr 2017 . Objectives: The present study aimed to assess the reliability, validity, and factor structure of the
Available Online: 01 Aug 2017 Persian version of PSQl.

Materials and Methods: This cross-sectional study was conducted on 1115 citizens of Arak City,
Iran aged 18-60 years. They were selected by stratified random sampling method from different
parts of the city. The following aspects of the Persian version of PSQl were evaluated to assess its
validity and reliability. To assess the validity of the content, the questionnaire was sent to a panel of
15 academic members consisting of experts in the fields of psychology and health education. The
internal consistency of the PSQI questionnaire was evaluated by the Cronbach alpha coefficient and
item-scale correlation. To investigate the factor structure of the PSQI, Exploratory Factor Analysis
(EFA) was performed with a 2-factor solution and varimax rotation. The extraction of principal
factors was performed after varimax orthogonal rotation and Kaiser’s criterion. At last, Confirmatory
Factor Analysis (CFA) was applied to assess the reliability of the PSQI questionnaire. All analyses were
performed in SPSS V. 16.0 and AMOS for Windows.

Results: The Persian version of PSQI was evaluated in the study with regard to its internal consistency
and factor structure. The result showed excellent item content validity index (>0.78) and excellent scale
content validity index (>0.90). The result of the Cronbach alpha coefficient was 0.65. The factors of
perceived sleep quality and sleep efficiency were extracted by means of factor analysis and these two
factors explained 51.75% of the total variance. Confirmatory factor analysis results show the model’s
satisfactory fitting based on adequacy criteria goodness of fit index, goodness of fit index adjusted for
degrees of freedom, root mean square error of approximation, and comparative fit index. The non-

Keywords: normed fit index was close to its reference value of 0.90.

Sleep, Psychometrics, *  Conclusion: In general, findings suggest that the Persian version of PSQI displayed satisfactory validity
Reliability and validity, Factor : and reliability to measure the quality of sleep of Iranian people, at least citizens of Arak City, Iran.
analysis :

* Corresponding Author:

Zahra Shayan, PhD.

Address: Trauma Research Center, Department of Biostatistics, School of Medicine, Shiraz University of Medical Sciences, Shiraz, Iran.
E-mail: shayanz@sums.ac.ir



http://ajnpp.umsha.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en
https://orcid.org/0000-0001-6245-5447
https://orcid.org/0000-0003-1484-2391
https://orcid.org/0000-0002-3172-6862
mailto:shayanz@sums.ac.ir
http://dx.doi.org/10.32598/ajnpp.4.3.95
http://ajnpp.umsha.ac.ir/page/121/Open-Access-Policy
https://crossmark.crossref.org/dialog/?doi=10.32598/ajnpp.4.3.95
http://ajnpp.umsha.ac.ir/page/121/Open-Access-Policy

August 2017, Volume 4, Number 3

1. Introduction

leep is a physical and mental resting state in
which a person becomes relatively inactive
and careless of their environment. Sleep
problems include the inability to fall asleep
or go back to sleep and frequent waking up
during the night; such problems affect not only occupa-
tional and educational functioning but also the safety
and quality of life. Sleep disorders can increase tension;
cause irritability, depression, and confusion; and have
an adverse impact on the quality of life in general [1].

Different instruments such as several questionnaires
have been developed to assess sleep disturbances.
Standardized questionnaires provide comprehensive
assessments of sleep quality, but these questionnaires
are few. One of the most widely used instruments in
clinical and research settings is the Pittsburgh Sleep
Quality Index (PSQI) questionnaire. This questionnaire
was introduced by Buysse as a fast and valid instrument
for determining sleep quality and sleep disorders [2].
Different studies applied PSQI for detecting sleep disor-
ders among the general population [3], working people
[4], and clinical populations [5-9]. The PSQl has been
evaluated for its reliability and validity in different popu-
lations as different cultures have different perceptions
of sleep and its problems. Cole examined the factor
structure of the PSQI using confirmatory factor analysis
in older adults. The study found that a 3-factor model
was a better fit than a 1-factor model [10].

A study done by Aloba, however, confirmed a 3-factor
model generated by principal component analysis with
the best cut-off score at 5 (sensitivity 0.720, specificity
0.545, and overall correct classification rate of 0.554)
among Nigerian university students. The concurrent
validity of the PSQI is further supported by its modest
correlation with the General Health Quality (GHQ)-12
scores (r=0.252, P<0.001) [11]. Burkhalter conducted
a confirmatory factor analysis of the PSQl in renal
transplant recipients and concluded that the 3-factor
model had a weak fit [x*=11.850, df=8, P=0.408; Root
Mean Square Error of Approximation (RMSEA)=0.060;
Weighted Root Mean square Residual (WRMR)=0.384;
Confirmatory Fit Index (CFI)=0.992] [12].

Mariman used factor analysis for validation of the PSQl
in patients diagnosed with chronic fatigue syndrome
and obtained a 3-factor model. All factor loadings were
significant and all goodness-of-fit values were in accept-
able range [x?=14.70, df=11, P=0.20; Goodness of Fit In-
dex (GF1)=0.99; Adjusted Goodness of Fit Index (AGFI)
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for Degrees of Freedom=0.97; CFI=0.99; RMSEA=0.03;
The Consistent version of the Akaike Information Cri-
terion (CAIC)=134.10]. Similarly, the 1-factor model
suggested by Buysse et al. indicated a poor fit with the
data (x?=109.90, df=14, P<0.001; GFI=0.92; AGFI=0.85;
CFI=0.84; RMSEA=0.13; CAIC=208.23) [13]. Results of
the study conducted by Tomfohr showed that a 3-factor
model was better than 1-factor model in English speak-
ing non-Hispanic whites and English and Spanish speak-
ing Hispanics of Mexican descendens.

The Cronbach alpha values were stating of adequate in-
ternal consistency (Non-Hispanic Whites (NHW) a=0.775;
English-speaking Hispanics of Mexican Descent (HMD)
a=0.741; HMD a=0.770) [14]. But in another study, Otte
indicated a 2-factor model as the best model for breast
cancer patients (x>=89.70, df=13, P<0.05, Standardized
Root Mean Square Residual (SRMR)=0.0048, Root-Mean
Square Error Approximation (RMSEA)=0.075, CFI=0.98)
[15]. Cultural and demographic differences can lead to
differences in factor structure results of the PSQl be-
cause sleep quality and perceptions of sleep are related
to various factors such as sex, age, health, and culture.
Therefore, this study aimed to assess the internal consis-
tency, reliability, and factor structure of the PSQI for the
citizens of Arak City, Iran.

2. Materials and Methods
Study subjects

A pilot study on 50 individuals was conducted to de-
termine the internal consistency and item-total correla-
tions of the PSQI. This pilot study confirmed the reliabil-
ity of the PSQI questionnaire. Then in a cross-sectional
study, 1115 Arak citizens aged 18-60 years, were se-
lected by stratified random sampling method in 2015.
In the first stage, the city was divided into three areas
(51, S2, and S3).

In the second stage, the samples were selected ran-
domly from each area with proportional to area size
(N1, N2, and N3). All participants provided verbal in-
formed consent for using their information in this
study. The participants were included in the study
who were 218 years old, with illiterate level education,
without psychotic or cognitive disorders, and not hos-
pitalized or received outpatient treatment in the last
month. All samples were interviewed face to face by a
trained researcher.

They completed the Persian version of the PSQI ques-
tionnaire. Their demographic and other comparative
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variables were assessed, too. The variables that may af-
fect sleep were evaluated, such as age, sex, and educa-
tion level. This study was approved by the Ethics Com-
mittee of Arak University of Medical Sciences and each
sample expressed his or her consent for participation in
the study.

Study assessment

The PSQI questionnaire was used to survey the sleep
quality of the previous month of the participants. The
PSQl is a 19-item self-report questionnaire. These 19
items assess seven components: Sleep quality, sleep
latency, sleep duration, habitual sleep efficiency, sleep
disturbance, use of sleeping medication, and daytime
dysfunction. Each component is rated on a 0-3 scale,
where 0 and 3 indicate no difficulty and severe difficulty,
respectively. The scores of seven component are then
summed up to yield a total score which has a range of
0-21; higher scores indicate worse sleep quality [2].

Statistical analysis

The PSQl questionnaire has a normal distribution.
Thus, the results from parametric tests were proper for
the PSQI. The descriptive statistics were computed for
the total sample and separately for the male and female
participants and stratified by age and education levels.
For the PSQI, we presented the results as the Mean+SD
or No. (%).

For The Pittsburgh Sleep Quality Index (PSQl), the
descriptive statistics were calculated for total and sub-
scale scores. A PSQI total score >5 was used to define
clinically significant abnormalities, as has been done in
studies on young and middle-aged adults [2]. Pairwise
comparisons were conducted with respect to the age
groups (19-30, 31-50, and >51 years), educational level
(under high school, high school, some college, college
and graduate degree), and sex (male and female). The
Independent samples t-test was used for quantitative
sleep variables (PSQI total scores) and the Chi-square
test was used for qualitative sleep variables (PSQI total
score >5 vs. <5).

Validity

To assess the validity of the test content, the question-
naire was sent to a panel of 9 academic members con-
sisting of experts in the fields of psychology and health
education. For each item, the Item Content Validity In-
dex (I-CVI) was calculated as the number of experts giv-
ing a rating of either 3 or 4, divided by the number of
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experts. For the Scale Content Validity Index (S-CVI), the
calculated I-CVI for each item and then the average I-CVI
were calculated across all items.

As Polit and Beck noted, for a scale to have excel-
lent content validity, it should have items with I-CVIs
of 0.78 or higher and S-CVI/Ave of 0.90 or higher [16].
The internal consistency of the PSQI questionnaire was
evaluated by the Cronbach alpha coefficient and item-
scale correlation.

Reliability

To investigate the factor structure of the PSQI, the
Exploratory Factor Analysis (EFA) was performed with
a 2-factor solution and varimax rotation. Kaiser-Mayer-
Olkin (KMOQ) value and Bartlett’s sphericity were report-
ed, too. The correlations between each item and the
total score of the specified factor were also calculated.

For the factorial analysis, the Kaiser-Meyer-Olkin
(KMO) index and Bartlett-Test of Sphericity (BTS) were
used as measures of adequacy of the sample size. Fac-
tor analysis is done to test the null hypothesis of the
identity matrix, to verify no cross-correlation among
variables and that all off-diagonal correlations are zero.
KMO values >0.50 and P values <0.05 in Bartlett’s test
are considered adequate for the factorial analysis [17].
Principal components analysis was used to extract maxi-
mum variance (total variance explained for each factor)
for decreasing a large number of variables into a smaller
number of components [18].

Confirmatory factor analysis

To test the model’s goodness of fit, we used model fit
indexes, including the Chi-square test (x?) with signifi-
cance greater than 0.05, Chi-square ratio (x?/df) with ac-
ceptable values below 2.0, Goodness of Fit Index (GFI)
with acceptable values equal to or greater than 0.85,
GFI Adjusted Goodness of Fit Index (AGFI) with accept-
able values equal to or greater than 0.80, Root Mean
square Residual (RMR) with acceptable values equal to
or lower than 0.10, Root Mean Square Error of Approxi-
mation (RMSEA) with acceptable values equal to or low-
er than 0.08, Bentler Comparative Fit Index (CFI) with
acceptable values equal to or greater than 0.90, and
finally Bentler and Bonett Non-Normed Fit Index (NNFI)
with acceptable values equal to or greater than 0.90.

At least three adequacy indexes with values greater
than their references were considered in analyzing the
goodness of fit of data to the proposed factors [19]. To
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estimate factor loads, we used the maximum likelihood
method with a minimum of ten observations per item
that represented univariate normality of items [20]. All
analyses were done in SPSS version 16.0 (SPSS Institute,
Chicago, lllinois) and AMOS for Windows. The signifi-
cance level was set at 0.05.

3. Results

Of 1115 participants who completed the PSQI ques-
tionnaires, 601 (54%) were females and 511 (46%)
were males. MeantSD age of the participants was
29.93+10.22 years (range: 18-60 y). Also, almost half
(48%) of the participants passed a graduate degree. The
demographic characteristics of participants are present-
edin Table 1.

Descriptive statistics for PSQI

Table 2 presents the frequency distributions of the to-
tal scores and subscales of the PSQIl by age, education,
and sex. The MeanzSD PSQ| total score was 7.01+3.63,
and 72.40% of the total sample had a PSQI total score
>5, indicating a significant abnormality in sleep quality.
The participants with less education level reported worse
sleep quality and usually obtained a PSQl total score >5.
There was a significant difference between sex and PSQl
total score (P<0.001) or PSQI >5 (P<0.001), indicating that
women had worse sleep quality and usually obtained a
PSQI total score>5. Age was not significantly associated
with PSQ total scores or PSQl total score >5 (Table 2).

Validity

The validity of the Persian version of PSQl was evalu-
ated by its internal consistency and factor structure. The
result showed excellent I-CVI (20.78) and S-CVI (=0.90)

‘&% * Avicenna J Neuro
@/ Psycho Physiology

values. The Cronbach alpha coefficient was 0.65. In or-
der to examine the validity of the PSQJ, the exploratory
factor analysis was determined by application of vari-
max rotation and 2-factor solution. The result of KMO
was 0.746, and the Bartlett’s sphericity was evaluated
as significant at 0.05. These two tests showed efficiency
for the factor analysis in terms of structure detection on
our dataset.

Two factors were extracted by factor analysis that ex-
plained 51.75% of the variance. Table 3 presents the fac-
tor loadings of each of the seven PSQI components on
these two identified factors. The first factor consists of
sleep quality, sleep disturbances, sleep latency, daytime
dysfunction and use of sleep medication; the Cronbach
alpha was obtained as 0.65. The second factor consists
of habitual sleep efficiency and sleep duration and the
obtained Cronbach alpha was 0.57. The correlation coef-
ficient between the first factor and the second factor
was 0.31 (P<0.001).

Reliability

The reliability coefficient (the Cronbach alpha) of
the PSQl questionnaire was determined as 0.65. The
Pearson correlations between component scores and
the PSQI total score are presented in Table 4. The cal-
culations showed the largest correlation coefficient
for habitual sleep efficiency (r=0.90, P<0.001), and the
smallest correlation coefficient for the use of sleeping
medication (r=0.55, P<0.001).

Confirmatory factor analysis

Figure 1 displays the path diagram, illustrating the fac-
tor loads of the observed variables in the latent vari-
ables (sleep quality, sleep latency, sleep duration, habit-

Table 1. The demographic characteristics of the study participants (n=1115)

Categories Mean+SD n %
Male 514 46.1
Age,y Sex 29.93+10.22

Female 601 53.9

llliterate 13 1.2

Primary 107 9.6

Education level High school 101 9.1
College 359 32.2

Graduate degree 535 48

AIJNPP
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demographic variables

Habitual | f Daytim lobal
_ PsQl abitua Sleep Sleep S.eep Sleep Use? aytime  Globa
Categories Total Score Sleep Laten Duration Distur- Quality Sleeping Dysfunc-  Score>5
Efficiency Y bances Medication tion %
£ SO 5014363 138:137 1414097 08098 124057 105:074 031t076 096:081  72.40
= (n=1115)
; 18-30 6.9943.55 1.47+1.38 1.42+0.95 0.72+0.93  1.1840.55 1.05%0.75 0.27+0.69 0.99+0.81 72.70
ugo 31-50 6.9113.7 1.17+£1.32 1.37+0.99 0.91+1.02 1.3+0.57 1.04+0.71 0.34+0.83 0.89+0.79 71.10
E" >51 7.82+4.03 1.49+1.34 1.48+1.12 1.21+1.11 1.46£0.6 1.01+0.75 0.5+1.04 1.01+0.88 75
lliterate  10.3043.22 2.15+1.06 240.91 1.53+1.26  1.69+0.48 1.69+0.85 0.3+0.85 0.920.75 99
zréhm;(l)'ly 6.9413.78 1.22+1.36 1.3+0.94 0.81+1.02  1.39+0.61 1.020.78 0.3710.83 0.93+0.88 69.20
=
'% s?f:%r;l 7.0113.53 1.37+¢1.38 1.441.02 0.7410.94  1.21+0.59 1+0.7 0.3410.78 0.9+0.79 74.40
o
>
8 College 6.9813.49 1.45+1.36 1.4+0.96 0.76+0.98  1.26+0.56 1.04+0.68 0.34+0.81 0.95+0.77 74.30
Graduate + + + + + + 26+ +0.82
degree 6.89+3.67 1.35+1.38 1.3+0.97 0.81+0.96  1.16+0.55 1.05+0.77  0.2620.69  0.99+0.8 70.70
x Female 7.7313.84 1.54+1.35 1.61+0.98 0.92+1.04 1.31+0.59 1.0940.75 0.3410.82 1.05+0.85 77.20
x
& Male 6.1743.15 1.19+1.37 1.17+0.91 0.65+0.88  1.14+0.52 1+0.73 0.2510.67 0.870.74 66.70
PSQl: Pittsburgh Sleep Quality Index; Higher scores indicate worse sleep quality (total PSQI scores range from 0-21). AJNPP

No significant differences between age categories (P=0.39) for PSQI total score or for age categories (P=0.17) for PSQI>5.

* Significant differences between education categories for PSQI total score (P=0.021) or PSQI >5 (P=0.01); ** Significant differences be-

tween sex for PSQI total score (P<0.001) or PSQI >5 (P<0.001).

ual sleep efficiency, sleep disturbance, use of sleeping
medication and daytime dysfunction), as well as the
factors loading, factors covariance, and items variances.

Overall, factor loadings showed good values, when
they are larger than 0.40 in their factors. The symbol
demonstrated by the mark “e” is named error. The over-
all fitting results were x?=27.906; x%/df=2.326, P<0.006;
GFI=0.993; AGFI=0.984; RMR=0.020; RMSEA=0.034;

Table 3. Seven-factor loadings of PSQI obtained from varimax rotation

CFI=0.985; and NNFI=0.974. These results show the
model’s satisfactory fitting based on adequacy criteria
of GFI, AGFI, RMR, RMSEA, CFl, and NNFI. However x?/df
was close to its acceptable values below 2.0.

4. Discussion

This study aimed to determine factor structure and inter-
nal consistency of the Pittsburgh Sleep Quality Index (PSQI)

Factor

Perceived Sleep Quality

Sleep Efficiency

Components Factor Loadings
Sleep disturbances 0.760
Sleep quality 0.659
Daytime dysfunction 0.617
Use of sleeping medication 0.614
Sleep latency 0.550
Habitual sleep efficiency 0.816
Sleep duration 0.806

AINPP
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Table 4. Component-total correlations
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Component Total Score P
Habitual sleep efficiency 0.90 <0.001
Sleep latency 0.70 <0.001
Sleep duration 0.78 <0.001
Sleep disturbances 0.66 <0.001
Sleep quality 0.69 <0.001
Use of sleeping medication 0.55 <0.001
Daytime dysfunction 0.66 <0.001

in Iranian people, in particular 1112 citizens in Arak City,
Iran. Although the PSQl is frequently used in clinical and
non-clinical research, its reliability and validity have not yet
been determined in prior studies in this population.

Results of this study reveals the PSQI (Persian version)
internal consistency as 0.65 that is consistent with the
results of Mariman [13]. However, in Nazifi study, the
internal consistency was determined as 0.55 in employ-
ees of Kerman hospitals [21]. KMO and Bartlett’s test
indicated that factor analysis was a good idea for our
dataset. Factor analysis extracted two factors: perceived
sleep quality and sleep efficiency. These two compo-
nents of the PSQI were correlated and each had a sepa-
rate and unique concept. The first component loaded
on the perceived sleep quality and the second one on

Perceived Sleep
Quality

0.49

Use of sleeping medication [«— (.52

\\‘{ Daytime dysfunction }‘* 0.46 @

Sleep duration }‘* 0.54 @

0.65 \\-{ Habitual sleep efficiency }_7 1.02 @

AINPP

sleep efficiency. In Otte study, the first component was
loaded on sleep efficiency [15].

The first and the second factors explained 29.88% and
21.87% of the variance, respectively. The results of this
study were inconsistent with those of some other stud-
ies. Most other studies confirmed that the 3-factor PSQl
model had acceptable performance and fit to the data
[10-13, 21]. However, the extracted factors were differ-
ent in these studies. The results reported in Otte study
show that a 2-factor model was the best fit to data.

This conclusion could be attributed to cultural differ-
ences related to the quality of sleep differences among
the various studies. However, the result of this study
was similar to that of Otte in terms of the number of ex-

Sleep quality

Sleep latency

Sleep disturbances

22 =27.906; 7% /d.L = 2.326, p < 0.006; GFI = 0.993; AGFI = 0.984; RMR = 0.020; RMSEA = 0.034; CFI = 0.985; NNFI = 0.974

AINPP

Figure 1. Path diagram of the confirmatory analysis results concerning the PSQI questionnaire in the citizens of Arak city, Iran (n=1115)
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tracted factors and their components [15]. In summary;,
factor analysis confirmed that the Persian version of the
PSQl with 2-factor model had legitimate validity and re-
liability in relation to Iranian people, at least the citizens
in Arak City. These results also call for further validation
in other populations.

5. Conclusion

The Persian version of the PSQI demonstrated satis-
factory validity and reliability for our study sample. It
was concluded that the PSQJ is a useful instrument to
measure the quality and patterns of sleep in citizens of
Arak. Using a large sample and spotting more criteria in the
validity and reliability of PSQI were the strong points of this
study. However, some limitations of this study were first
of all its research design which was cross-sectional. Only a
2-factor solution was applied to estimations.

The coefficients in the path diagram were not adjusted
for covariates such as age, sex, and education level. Arak
population have three major ethnics, Fars, Lor, and Kord,
thus the ethnic issue could be fit into the demographic sec-
tion. In future studies, we suggest investigating the PSQI
in other cities, with more information in the demographic
section and adjusted coefficients for these covariates. We
suggest to use PSQI in a case-control or a cohort study
that cases are Iranian participants with any special psy-
chosis. Also, by using similar statistical models to estimate
coefficients (e.g. multiple linear regression, logistic regres-
sion), we can investigate the effect of covariates in the total
score of PSQ.
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