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Background and Objective  The Pittsburgh Sleep Quality Index (PSQI) is a standardized
self-administered instrument used to evaluate subjective sleep quality. The objective of our
study was to translate this scale into Moroccan dialect and assess its reliability and validity among
healthy and non-clinical individuals.

Methods  The original version of the PSQI was translated into Moroccan dialect following
the standard guidelines. The final version was administered to 120 healthy volunteers (medical
students, nursing staff, and doctors). The participants filled out the final questionnaire contain-
ing the PSQI translated version and the Insomnia Severity Index validated in Moroccan dialect
two times within 10 days. We studied the acceptability and internal reliability of the scale by us-
ing the Cronbach’s alpha coefficient. With respect to the test-retest reliability, we used the intra-
class correlation coefficient (95% confidence interval) and the kappa coefficient. Convergent va-
lidity was studied by the Pearson’s correlation coefficient between the Insomnia Severity Index
total score and the PSQI total score.

Results The translated version of the scale was quite acceptable. The Cronbach’ alpha coeffi-
cient was 0.61. The intraclass correlation coefficient was 0.61 (95% CI 0.491-0.707), while the
kappa coeflicient was 0.77. The correlations between the items of each questionnaire and its
score showed good to strong positive correlations. The majority of the correlations between the
components and the total score were greater than 0.30, and they ranged from 0.302 to 0.481.
The analysis of convergent validity showed significant correlations between the Insomnia Se-
verity Index score and the global score of the translated the PSQL

Conclusions  The Moroccan version of PSQI shows good validity and reliability compared
to the original English version among the general population. We should further test its validity
in patients with psychiatric disorders. Sleep Med Res 2023;14(4):213-219

Keywords  Sleep scale; Pittsburgh Sleep Quality Index; Sleep quality; Moroccan dialect.

INTRODUCTION

Sleep is a fundamental human need that allows the recovery of physical and mental func-
tions [1]. Good quality sleep is necessary for better organic functioning [2]. Sleep distur-
bance has a profound effect on health, resulting in an increased risk of road and work acci-
dents [3], diseases, such as diabetes and cardiovascular disease [4], and an increased risk of
obesity [5] and mortality. These consequences depend on the quantity and quality of sleep.
Although it remains difficult to define sleep quality, a Japanese research team concluded that
sleep quality is a better index than sleep quantity for assessing sleep [6].

Poor sleep quality is a common complaint in the general population [7], but it is much
more common among medical students, doctors, and nurses [8]. Some studies have report-
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ed that 16% of medical students have poor sleep quality [9].

There are many ways to assess sleep quality, but scales, such
as the Pittsburgh Sleep Quality Index (PSQI), are the most com-
mon approach for measuring this dimension.

The PSQI is a subjective scale. The scores are not influenced
by the personal judgment of the complainant. It is self-adminis-
tered, easy to understand, takes 5-10 minutes to complete, and
the score is measured in 5 minutes. This allows the establish-
ment of a sleep quality score. In addition, with this scale, we can
assess the effectiveness of an intervention or treatment. It is the
most commonly used generic measure in clinical and research
settings [7]. In addition, it is widely used to measure sleep qual-
ity in the general population [1,7]. It provides a reliable, valid,
and standardized measure of sleep quality. It is an easy index
that the patients can complete and the clinicians and research-
ers can interpret. This scale discriminates between “good” and
“poor” sleepers, and it provides a brief clinically useful assess-
ment of a variety of sleep disorders that could affect the quality
of sleep [5]. It includes 19 self-report items and 5 questions rat-
ed by the bed partner or roommate. The PSQI components in-
clude subjective sleep quality, sleep latency, sleep duration, usual
sleep efficiency, sleep disturbance, use of sleeping pills, and day-
time dysfunction. A total score, ranging from 0 to 21, is obtained
by adding the scores of these 7 components. A higher score in-
dicates worst sleep quality, and an overall score above 5 sug-
gests considerable difficulties in at least 2 elements or moderate
disturbance in more than 3 components [5].

This scale has been translated into several languages, includ-
ing Classical Arabic [10-12]. In Morocco, the official language
is Classical Arabic, but the Moroccan dialect remains the lan-
guage spoken and understood by all Moroccans with various
education levels.

To our knowledge, these scales do not exist in a translated
version adapted to the Moroccan context. Thus, the objective
of our study is to translate and validate these scales into the
Moroccan Arabic dialect.

METHODS

This work is part of a project to translate and validate sleep
assessment scales in the Moroccan dialect.

Participants

We recruited medical students and medical and nursing staff.
This population is at a high risk of poor sleep quality.

We included participants who spoke the Moroccan dialect
and were aged over 18 years. All participants were informed
about the study protocol. The anonymity and confidentiality of
the collected data were respected.

We excluded individuals 1) with known sleep or psychiatric
disorders from the sample; 2) who did not speak the Moroccan
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dialect; 3) with an intellectual disability or a medical condition
that made it difficult to understand the questionnaire; and 4)
who did not consent to participate in the study.

Procedure

Initially, we took authorization and the author’s agreement to
conduct the PSQI translation before starting the study, before
following Guillemins guidelines to translate PSQI into the Mo-
roccan dialect [13].

Two translators, fluent in English and native Moroccan speak-
ers, translated the original version of the PSQI into the Moroc-
can dialect. The translators independently provided two versions
of the scale. Subsequently, the translation coordinator synthe-
sized the two translated versions with a detailed report of their
difficulties and resolutions. The preliminary version was then
back-translated into English by two independent bilingual trans-
lators. They were unfamiliar with the original English version.

The translation coordinator and a committee of experts merged
the two back-translations into the final Moroccan dialect version.
We tested this pre-test version in 10 individuals belonging to
different social categories and educational levels. The aim was
to check if the translated items were clear without any ambigu-
ity. The final version was obtained after a few modifications.

Subsequently, we conducted a validation study. This cross-
sectional study aimed to evaluate the psychometric properties
of the translated version of the PSQI. We used the Steiner curve
to estimate the number of participants needed according to the
desired reliability coefficient and degree of precision. For an
intraclass correlation coefficient (ICC) of 0.70 and an accuracy
of + 0.10, the required sample size was approximately 120 sub-
jects [14].

Assessment Scale

We administered a self-administered non-anonymous ques-
tionnaire in the Moroccan dialect. It contained the sociodemo-
graphic characteristics (age, sex, marital status, profession, and
socioeconomic level) of the participants. In addition, all respon-
dents answered the following two questionnaires: the validated
Insomnia Severity Index (ISI) Moroccan version scale and the
translated PSQI to assess the quality and quantity of sleep after
obtaining their oral and written consent.

The ISI is a brief, 7-item self-report instrument that assesses
the nature and severity of insomnia. It assesses the following di-
mensions: severity of problems falling asleep, staying asleep, wak-
ing up in the morning, dissatisfaction with sleep, interference
of sleep difficulties with daytime functioning, perceptibility of
sleep problems by others, and distress caused by sleep difficul-
ties [15]. The ISI was previously translated and validated in the
Moroccan dialect with internal consistency (Cronbach’s o = 0.83)
and test-retest reliability (ICC = 0.99) [16].



Collection Methods

The translated versions were administered twice by two in-
vestigators. The second administration was made 10 days after
the first. All participants received the translated PSQI twice with-
in 10 days.

Statistical Analysis

Descriptive analysis

We described the quantitative variables with means + stan-
dard deviations and qualitative variables with percentages. Sta-
tistical significance was set at p < 0.05.

Psychometric properties

Validation of the metrological qualities was established by ex-
amining internal reliability, reproducibility, and construct valid-
ity. In our study, the measure of agreement was assessed by cal-
culating the ICC derived from a two-factor analysis of variance
with a random effect [17]: a correlation greater than 0.60 is usu-
ally desirable, and values greater than 0.90 indicate excellent
reliability [18]. In addition, we calculated the kappa coefficient,
with a value close to 1 reflecting a high level of agreement [19,20].

Construct validity

The construct validity was tested by studying convergent va-
lidity by measuring the correlation between the ISI and PSQI
total scores using the Pearson’s correlation coefficient.

Confirmatory factor analysis

Confirmatory factor analysis (CFA) was carried out to evalu-
ate whether the items of the Moroccan version of the PSQI clus-
tered similarly with those of the original version. We used the
comparative fit index (CFI), Tucker-Lewis index (TLI), root
mean square error of approximation (RMSEA), and standard-
ized root mean square residual (SRMR). The CFI was expected
to be larger than 0.90, the SRMR was expected to be less than
0.08, and the RMSEA was expected to be less than 0.10 [21,22].
All statistical analyses were performed using R software (R
4.2.3; R Foundation for Statistical Computing, Vienna, Austria).

Ethical Aspects

The Ethics Research Committees of the Faculty of Medicine
and Pharmacy Oujda approved the study (17/2017). The study
was carried out under conditions that complied with the ethi-
cal recommendations of the Helsinki Declaration. Signed con-
sent was obtained from all participants.

RESULTS

Sociodemographic Characteristics
One hundred and twenty participants were eligible for the
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study. The mean age of the participants was 29.23 + 6.69 years.
More than half of the participants were women (59.2%) or sin-
gle (60%) (Table 1).

Sleep Quality, Sleep Habits, and Insomnia Severity

The mean score of the translated PSQI was 6.23 + 3.23, and
the global score ranged from 1 to 15. The mean score was higher
among men (p < 0.0001) and married participants (p < 0.0001).
The average sleep duration of the sample was 7.06 + 1.3 hours,
with a minimum of 4 hours and a maximum of 11 hours. Women
(7.27 + 1.45 h) slept for more hours than men (6.74 + 1.09 h)
(p < 0.0001). Additionally, medical students and physicians had
fewer hours of sleep (p = 0.005). A total of 42.2% of the respon-
dents slept for an adequate number of hours per night (7 hours
at least). Further, 54% of the sample had a poor sleep quality
(score > 5). A total of 74% of the participants slept after mid-
night and before 2 Am, with a male predominance (80% of men
and 70.4% of women).

The median time to fall asleep was approximately 30 minutes
(interquartile range, 15-43), and a shorter delay was observed in
women (p < 0.0001). The average time to waking up was 8.1 +
1.4 hours. Men in the sample woke up earlier (p < 0.0001). Of
the respondents, 23.3% woke up more than once per night. This
finding was more pronounced in women (p < 0.0001). A total
of 40% of the respondents found that their sleep quality was
poor, especially among men (p < 0.0001). Of the participants,
8.3% took medications 2—3 times per week to fall asleep. A total
of 17.5% of the participants felt that their poor sleep was func-
tionally impeded.

A total of 15.8% of the participants had severe insomnia. Sleep
disturbance was common in both men (p < 0.0001) and women
(p <0.0001). Further, 25% of the sample hardly maintained their
sleep, and 63.3% of the staff could not wake up early. Among
the participants, 30.2% were unsatisfied with their sleep quality.
A total of 5.9% of the participants experienced a severe impact

Table 1. Sociodemographic characteristics of the sample

Characteristics Value (n = 120)

Age (y1) 29.23 +6.69
Sex

Male 49 (40.8)

Female 71 (59.2)
Marital status

Single 72 (60.0)

Married 48 (40.0)
Socioeconomic level

Low 1(0.8)

Medium 114 (95.0)

High 5(4.2)

Values are presented as mean + standard deviation or n (%).
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on their functioning, while 23.3% of the participants considered
that the consequences remained moderate. There was no differ-
ence in the severity of insomnia between sexes or professions.

Psychometric Properties
Reliability

Homogeneity and consistency

Internal consistency of the PSQI was assessed using the Cron-
bach’s a coeflicient. This value was approximately 0.60, indicat-
ing acceptable internal consistency. The majority of the corre-
lations between the components and the total score were above
0.30, ranging from 0.302 to 0.481.

Each component ensured homogeneity of measurement. The
results showed that if we removed one of the 7 components, the
Cronbach’s alpha was reduced.

The presence of all 7 components allowed for the maximum
value of internal consistency (Table 2).

Reproducibility
Reliability between the test and retest was examined using

Table 2. The scale items and their scores (n = 120)

PSQI items Score
Time 1 Time 2
Component 1 1.34 (0.78) 1.16 (0.73)
Component 2 1.37(1.03) 1.29 (0.96)
Component 3 0.93 (0.98) 0.88 (0.90)
Component 4 0.08 (0.30) 0.07 (0.28)
Component 5 0.90 (0.73) 0.93 (0.64)
Component 6 0.30 (0.74) 0.33(0.73)
Component 7 0.92 (0.72) 0.83 (0.73)

Scores are presented as mean (standard deviation).
PSQL, Pittsburgh Sleep Quality Index.

Table 3. Homogeneity and consistency of the items on the scale
(n=120)

) Cronbach’ alpha
Full correlation of )
PSQI ) in case of element
corrected items .
component deletion
Time 1 Time 2 Time 1 Time 2
Component 1 0.473 0.445 0.518 0.510
Component 2 0.451 0.347 0.519 0.548
Component 3 0.446 0.481 0.521 0.484
Component 4 0.373 0.302 0.587 0.582
Component 5 0.210 0.105 0.606 0.618
Component 6 0.180 0.234 0.615 0.584
Component 7 0.234 0.348 0.598 0.545

PSQY, Pittsburgh Sleep Quality Index.
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the ICC. The ICC for the translated PSQI was acceptable with
avalue of 0.61 (95% CI 0.491-0.707).

Presentation of the results in the form of cross-tabulation
shows that the test retests were in agreement for 106 people (Ta-
bles 3 and 4). The kappa coefficient was 0.77, signifying good
agreement.

Description of Items and Scale Scores

The means of the different components of the PSQI scale
ranged from 0.07 (component 4) to 1.37 (component 2). The
means for test 1 and test 2 scores were 5.83 and 5.48, respec-
tively (Table 5).

Based on the results of dividing the score of the PSQI scale,
the majority of respondents were good sleepers (64%-66%)
(Table 5).

Convergent validity

It was measured using the Pearson’s coefficient, which dem-
onstrated a strong correlation between the ISI and PSQI total
scores (r = 0.66, p < 0.001).

Factor structure validity

CFA was performed to evaluate the factor structure validity
of the PSQI according to its original structure. The goodness-
of-fit indices are shown in Table 6. The indices TLI and RMSEA
were not as good as possible, but the CFI and the SRMR were
satisfactory.

DISCUSSION

The objective of our study was to translate the PSQI scale into
the Arabic Moroccan dialect. We also tested its psychometric
properties among young medical students and health workers.
We found that this translated version can be used in the general
population. The internal consistency was acceptable, with a Cron-
bachs alpha coefficient greater than 0.60. Our results were sim-
ilar to those of validation studies in various languages, such as
the Arabic version (0.65) [12] and Portuguese version (0.70) [23],
but they were lower than the Malaysian version (0.74) [24], Greek
version (0.76) [25], and Persian version (0.77) [26].

Items of the scales were homogeneous since all of them were
within the limits of the accepted discrimination threshold greater
than 0.30 [20]. Thus, each item evaluated an attribute distinct
from the construct of the measurement scale [14].

The ICCs were above the generally recommended threshold
of 0.60 [18]. In addition, the kappa coeflicient measuring the
test-retest agreement was acceptable.

The internal consistency study revealed an acceptable bor-
derline level (0.61), similar to that found in the classical Arabic
version (r = 0.65) [12]. The internal consistency reported in the
original version [27] was higher (r = 0.83), and it was calculat-
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Table 4. Inter-item correlation of test 1
PSQI Component 1 2 3 4 5 6 7 Score
Component 1 1.000 0.455 0.378 0.196 0.132 0.054 0.242 0.662
Component 2 0.455 1.000 0.279 0.406 0.213 0.020 0.219 0.704
Component 3 0.378 0.279 1.000 0.269 0.234 0.224 0.121 0.681
Component 4 0.196 0.406 0.269 1.000 0.037 0.185 0.107 0.464
Component 5 0.132 0.213 0.234 0.037 1.000 0.071 -0.047 0.425
Component 6 0.054 0.020 0.224 0.185 0.071 1.000 0.156 0.417
Component 7 0.242 0.219 0.121 0.107 -0.047 0.156 1.000 0.458
Score 0.662 0.704 0.681 0.464 0.425 0.417 0.458 1.000
PSQY, Pittsburgh Sleep Quality Index.
Table 5. Inter-item correlation of test 2
PSQI Component 1 2 3 4 5 6 7 Score
Component 1 1.000 0.409 0.356 0.233 -0.013 0.088 0.313 0.642
Component 2 0.409 1.000 0.288 0.298 0.032 0.051 0.140 0.624
Component 3 0.356 0.288 1.000 0.227 0.130 0.284 0.259 0.706
Component 4 0.233 0.298 0.227 1.000 0.025 0.094 0.094 0.391
Component 5 -0.013 0.032 0.130 0.025 1.000 0.065 0.118 0.334
Component 6 0.088 0.051 0.284 0.094 0.065 1.000 0.211 0.466
Component 7 0.313 0.140 0.259 0.094 0.118 0.211 1.000 0.569
Score 0.642 0.624 0.706 0.391 0.334 0.466 0.569 1.000
PSQY, Pittsburgh Sleep Quality Index.
Table 6. Goodness-of-fit indices for the Pittsburgh Sleep Quality Index
CFI SRMR RMSEA (90% confidence interval)
Pittsburgh Sleep Quality Index 0.94 0.05 0.06 (0.04, 0.07)

CFI, comparative fit index; TLI, Tucker-Lewis index; RMSEA, root mean square error of approximation; SRMR, standardized root mean

square residual.

ed in four mixed samples (n = 148), one of which was a healthy
control (n = 52), without signal internal consistency within this
group. In addition, two studies reported a lower Cronbach’s al-
pha coeflicient: r = 0.43 in 82 healthy controls [28] and r = 0.52
in 61 healthy controls [29]. Previous studies have found higher
internal consistency in sick populations (with psychiatric or
medical conditions) and lower internal consistency in healthy
populations. The PSQI measures the sleep quality among psy-
chiatric patients with insomnia [11]. Thus, items measuring
sleep disturbances are likely to be more relevant for people with
actual sleep problems than for healthy participants. For repro-
ducibility; an acceptable level was observed, which is compatible
with that observed by Buysse et al. [11] in the original version.
We found adequate convergent validity using the ISI Moroc-
can version. We demonstrated a positive correlation between the
PSQI and IST scores, which means that the respondents with
poor sleep quality are very likely to have insomnia. The value of
the correlation coefficient was higher than that in the original
English version of the PSQI (r = 0.11) [27] and those in the

translated versions of the PSQI Persian (r = 0.30) [26] and PSQI
Greek (r = 0.30) [25].

In our sample, 54% had poor sleep quality according to the
PSQI global score, while only 40% perceived this disturbance.
This rate remains low compared to the prevalence found in other
studies, which could reach 90% among the medical population
[30-32].

A total of 74% of participants went to bed after midnight and
woke up at 8 AM. The majority of them had a sleep duration of
7 hours. This is the recommended time [33].

We can say that the participants slept enough, but they went
late to bed. This may be due to phone and Internet use. In ad-
dition, the combination of sleep quality and duration remains
limited [34].

They still had better sleep quality than the others. Most of
these studies found that medical students and physicians had a
shorter sleep duration [30-32].

Only 17.5% of participants reported subjective cognitive im-
pairment, whereas a study demonstrated that 68.7% of physicians
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complained of memory alteration secondary to poor sleep [35].

We also found that medical students and physicians had a
shorter sleep duration than other individuals in the sample.
Some studies have shown that health workers with poor sleep
are more likely to develop depression and commit more medi-
cal errors [31].

There was a gender difference in the sleep quality and sleep
duration. The literature on the relationship between sex and
sleep remains mixed. Some authors have suggested that wom-
en are more predisposed to sleep disturbances because of sex
hormones [36]. Other authors believe in a strong relationship
among the interleukin-6 levels, sleep, and gender. However, this
relationship is complex, and the results of association studies
are variable [37,38].

Our study had several limitations. First, we excluded partici-
pants with psychiatric disorders by asking questions about their
personal history, and we did not assess psychiatric disorders,
such as depression and substance use. It was appropriate to
check the stress level of the responders. We also had to complete
the questionnaire through a clinical interview to evaluate sleep
disturbance.

We can conclude from our findings that the psychometric
properties of the translated scale are adequate compared to those
of the original version. Thus, this translated version can be used
for sleep assessment in the Moroccan population.
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