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Abstract 

Background: The objective of the present study was to translate and linguistically validate in Moroccan dialect the 
original English version of the Insomnia Severity Index (ISI). The translation and adaptation of this scale are obtained 
by using the process forward translations and backward translations. The participants filled out the final questionnaire 
two times with an interval of 10 days. Cronbach’s alpha coefficient assesses the acceptability and internal reliability. 
As for the test-retest reproducibility, we used the inter-class correlation coefficient (ICC) (95% confidence interval (CI)) 
and the kappa coefficient, as well as the convergent validity for each scale.

Results: The sample included 120 subjects, 49 men (40.8%) and 71 women (59.2%). The mean age of participants 
was 29.23 ± 6.69 years. The translated version was quite acceptable. The Cronbach’s alpha coefficient was 0.83. The 
CCI (95% CI) was 0.99 (0.989, 0.995), while the kappa coefficient was 0.76. The correlations between the items of each 
questionnaire and its score showed good to strong positive correlations.

Conclusions: These results concluded that psychometric properties are adequate compared to the original version. 
Thus, this translated version had to be used for the sleep assessment in the Moroccan population.
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Background
Insomnia is the most prevalent sleep complaint, but 
remains largely an unidentified public health issue.

The DSM-5 defines insomnia as a sleep disturbance 
with predominant dissatisfaction (sleep quantity or qual-
ity). This sleep disorder includes symptoms such as dif-
ficulty initiating sleep, difficulty maintaining sleep, and 
early awakening with the inability to return to sleep. Also, 
the main criterion to diagnosis this disorder is significant 
distress in social, occupational, educational, academic, 
behavioral, or other important areas of functioning [1].

Insomnia is the most common sleep disorder, known to 
be a public health issue. According to the DSM criteria, 
the prevalence of insomnia in the general population is 

about 30% [2]. We can detect insomnia disturbance by 
scales such as ISI.

In addition to the present adequate psychometric prop-
erties, ISI is likely to be clinically useful for several rea-
sons. It is short with a format that is easy to administer 
in less than 5 min and whose score can be measured in 
less than 1 min. It provides relevant information for diag-
nosis and treatment planning. It can guide the clinician 
in deciding whether an insomnia complaint reaches the 
clinical/diagnostic threshold. Finally, this measure evalu-
ates the results of treatment, whether in clinical practice 
or research.

This instrument is designed to measure the percep-
tion of insomnia by the patient. It assesses the severity 
of the night and day components of insomnia. The ISI is 
a 7-item self-report questionnaire assessing the nature, 
severity, and impact of insomnia.

In this assessment, we look for insomnia during the 
last 2 weeks. We evaluate the severity of falling asleep, 
maintenance of sleep, problems waking up early in the 
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morning, sleep dissatisfaction, the daily functioning, the 
others’ perceptibility of sleep problems, and the distress 
caused by difficulty sleeping.

A 5-point Likert scale is used to score each item (0 = 
no problem, 4 = very serious problem), which gives a 
total score ranging from 0 to 28. The total score is inter-
preted as follows: absence of insomnia (0–7), subthresh-
old insomnia (8–14), moderate insomnia (15–21), and 
severe insomnia (22–28) [3].

This scale was translated into several languages, includ-
ing classical Arabic [4–6]. In Morocco, the official and 
formal language is classical Arabic, but the Moroccan 
dialect remains the mother language spoken and under-
stood by all Moroccans of various education levels and 
illiterate. Its everyday oral communication includes 
words in Arabic and Berber.

According to our knowledge, ISI does not exist in a 
translated version adapted to our Moroccan context. So, 
the objective of our study is to translate and validate this 
measure into the Moroccan Arabic dialect.

Methods
Before starting the translation, we obtained the authors’ 
agreement of the scale.

Translation (Fig. 1)
These scales are translated and culturally adapted to the 
Moroccan dialect following the guidelines suggested 
by Guillemin et al. [7]. Four main steps were taken: for-
ward translation, back translation, committee review, and 
pretest.

First step
The translation of the original English version of the 
scales was done independently by two translators fluent 
in English.

The two translators carried out a cross-cultural adap-
tation of the concepts rather than a simple linguistic 
translation.

The translation coordinator produced a synthesis of the 
two translated versions, with a detailed report of the dif-
ficulties and resolutions.

At the end of this step, a preliminary Moroccan Arabic 
version of the three scales is obtained.

Second step
The preliminary version was then back-translated into 
English by two bilingual translators. They are unfamiliar 
with the original English version.

The coordinator accomplished the synthesis of the two 
back-translated versions with a detailed report of the dif-
ficulties of back-translation.

Third step
A committee of experts, including translators and psy-
chiatrists, revised this process, and they discussed the 
semantic equivalence to obtain a pre-final version.

Fourth step

Pre‑test To get the final version, we test the pre-final 
version on adult subjects. This process helps us to elimi-
nate any ambiguity and to check the understanding of the 
different items. The test was carried out on ten individu-
als belonging to different social categories and educa-
tional levels.

The final version was subjected to psychometric analysis.

Validation
Sample size
We determined the sample size on the Streiner curve, 
which estimates the number of subjects needed accord-
ing to the desired reliability coefficient and degree of pre-
cision. For an ICC of 0.70 and an accuracy of ± 0.10, the 
number needed is approximately 120 subjects [8].

Study population
We selected 120 medical students, medical staff, and 
administrators working at university hospital centers. We 
can easily administer the scale in two steps for this popu-
lation. Also, this community is more likely to have sleep 
disorders.

The following are the inclusion criteria:

– Participants speak the Moroccan dialect, aged over 
18 years old.

– All participants were informed about the study. We 
respect the anonymity and confidentiality of partici-
pants during the collection of data.

The following are the exclusion criteria:

– Those who do not speak the Moroccan dialect
– Subjects with an intellectual disability or a medical 

condition making it difficult to understand the ques-
tionnaire

– Subjects who did not consent to participate in the 
study

Data collection

Data collected We carried out a self-administered non-
anonymous questionnaire in the Moroccan dialect. It 
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Fig. 1 Stages of transcultural adaptation to the Moroccan dialect of the ISI, ESE, and IQSP scales
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contained the socio-demographic characteristics (age, 
sex, marital status, profession, and socio-economic level) 
and the Moroccan version of the scale.

We had to pass the scales two times (T1, T2) to each 
individual in the sample.

We obtained oral and written consent from each partici-
pant before starting the study.

Collection methods The translated versions were 
administered two times by two investigators. The second 
administration made 10 days after the first.

Ethical aspects
The Ethics Research Committees of the Faculty of Medi-
cine and Pharmacy Oujda approved the study. The study 
was carried out under conditions that comply with the 
ethical recommendations of the Helsinki Declaration. We 
obtained signed consent from participants.

Data analysis

Descriptive analysis Descriptive statistics were gener-
ated to summarize the demographic characteristics of the 
participants and to evaluate the score distribution. Quan-
titative variables were described using means, standard 
deviations, and range of scores. Qualitative variables 
were expressed as percentages.

Psychometric properties The reliability was estimated 
by measuring the internal consistency and the test-retest 
reliability of the questionnaire. The internal consistency 
of the Moroccan Arabic versions of the ISI scale was 
assessed for the multi-item questionnaire scales using 
Cronbach’s coefficients. Internal consistency of a mag-
nitude of 0.70 or greater was sought. Test-retest reliabil-
ity was estimated by calculating the ICC derived from a 
two-factor analysis of variance with a random effect [9]. 
A correlation greater than 0.60 is usually desirable, and 
values greater than 0.90 indicate excellent reliability [10]. 
Besides, we calculated the kappa coefficient, with a value 
close to 1 reflects a high level of agreement [11, 12].

The contribution of each item to the total score was 
assessed using item-total correlation. Corrected item-
total correlation ≥ 0.3 are considered acceptable [13].

Since there was neither a relevant criterion-related esti-
mator of prediction nor a well-defined domain of content 
for determining validity, construct validity should also be 

obtained in future studies to further verify the psycho-
metric properties of this version.

Statistical analysis of the study population was performed 
using the SPSS 21.0 software.

Results
Acceptability
We note the good acceptability of the scale. Indeed, the 
average time required to complete them was 10 min, and 
the refusal rate was 0%. There was no missing answer to 
the different items.

Sociodemographic characteristics of the sample
One hundred twenty individuals participated in the 
study, with a mean age of 29.23 ± 6.69 years. The major-
ity of participants were females (59.2%) and singles (60%) 
(Table 1).

All the participants were reviewed for the second test 
(retest).

Description of items and scale score
The means of the different items of the ISI scale ranged 
from 0.92 “item 2” to 2.06 “item 3.” Those for T1 and T2 
scores were 10.15 and 9.73, respectively (Table 2).

According to the ISI scale, only 0.8% had severe insom-
nia, while 45.8% presented Subthreshold insomnia 
(Table 3).

Reliability
Homogeneity and consistency
A Cronbach’s alpha coefficient of 0.81 and 0.83 was 
obtained in the test and retest, respectively, for the whole 
scale (Table 4).

Table 1 Sociodemographic characteristics of sample (n = 120)

a Means ± standard deviation

Characteristic N (%)

Age (years)a 29.23 ± 6.69

Gender
 Man 49 (40.8)

 Woman 71 (59.2)

Marital status
 Single 72 (60.0)

 Married 48 (40.0)

Socio-economic level
 Low 1 (0.8)

 Medium 114 (95.0)

 High 5 (4.2)
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The correlations between items and the total scale 
were above 0.30 and ranged from 0.31 to 0.76. Each 
item can ensure the homogeneity of the measurement 
of the scale (Table 4).

Table 4 also showed that Cronbach’s alpha reduced if 
we removed one of the seven items. The presence of the 
seven items maximized the internal consistency.

Reproducibility
Intra-observer reproducibility (test-retest) was satis-
factory for the ISI scale with an intra-class correlation 
coefficient (ICC) (95% CI) of 0.99 (0.989, 0.995).

The results of Table 5 show that the test-retests were 
in agreement for 102 people. Indeed, the kappa coeffi-
cient was 0.76 and signified a good agreement.

Discussion
The objective of our study was to translate and validate 
the ISI scale into Arabic Moroccan dialect. Initially, 
we followed the translation and cross-cultural adapta-
tion steps recommended by the guidelines suggested by 
Guillemin et al. [7].

The acceptability of this scale was good, as demon-
strated by the zero refusal rate and the absence of miss-
ing data.

The results of the psychometric analysis were ade-
quate satisfactory. The Cronbach’s alpha coefficient was 
above than 0.60.

Items of scale are homogeneous since all of them 
were within the limits of the accepted discrimination 
threshold greater than 0.30 [14]. So, each item evalu-
ates an attribute distinct from the construct of the 
measurement scale [8].

The internal consistency was satisfactory and compa-
rable with previous studies that also found values above 
0.6 [4, 15, 16].

The test-retest reproducibility was good. Indeed, the 
intraclass correlation coefficients were all above the 
generally recommended threshold of 0.60 [10]. Besides, 
the kappa coefficient measuring the test-retest agree-
ment signifying good to excellent agreement.

Discriminant validity was not the subject of our 
study since we do not have items that measure different 
phenomena.

Regarding the ISI scale, the Cronbach’s alpha coeffi-
cient found in our study (0.83) was higher than that of 

Table 2 Central tendency and variability of the ISI scale

SD standard deviation
a Percentage of the lowest modality
b Percentage of the highest modality

ESS items Mean (SD) Median (min-max) Floor 
 effecta 
(%)

Ceiling 
 effectb 
(%)

Item 1 1.33 (1.02) 1 (0–4) 22.5 1.7

Item 2 0.92 (0.91) 1 (0–4) 39.2 0.8

Item 3 2.06 (1.34) 2 (0–4) 15.8 18.3

Item 4 1.93 (1.01) 2 (0–4) 5.0 6.7

Item 5 1.01 (0.96) 1 (0–4) 35.8 1.7

Item 6 1.33 (1.05) 1 (0–4) 25.0 1.7

Item 7 1.64 (0.99) 2 (0–4) 10.0 4.2

Total score 10.15 (5.02) 10.5 (0–28) 2.5 0.8

Table 3 Frequencies of the “score division” parameter of the ISI 
scale (n = 120)

ISI score division Number Percent

No clinically significant insomnia 39 32.5

Subthreshold insomnia 55 45.8

Clinical insomnia moderate severity 25 20.8

Clinical insomnia severe 1 0.8

Table 4 Internal consistency and reliability of the ISI scale (n = 
120)

ICC intra-class correlation coefficient

Kappa = 0.76

Cronbach’s alpha for total 
scale with item removed

Reliability ICC (95% CI)

Item 1 0.80 0.90 (0.85–0.93)

Item 2 0.81 0.86 (0.81–0.91)

Item 3 0.84 0.92 (0.89–0.95)

Item 4 0.75 0.92 (0.88–0.94)

Item 5 0.77 0.93 (0.90–0.95)

Item 6 0.75 0.93 (0.90–0.95)

Item 7 0.77 0.90 (0.86–0.93)

Total score 0.81 0.99 (0.99–1.00)

Table 5 Correlation of individual items of the Moroccan version 
of ISI with the total scale score

Pearson 
correlations

Item 1 0.62

Item 2 0.56

Item 3 0.54

Item 4 0.82

Item 5 0.74

Item 6 0.82

Item 7 0.74
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the original version (0.74) [3], close to that of the clas-
sical Arabic version (0.84) [14], and identical to that 
found in the Chinese version [17]. Also, the correla-
tions between items and scales (0.31 to 0.76) were sup-
ported by similar correlations from the original version 
(0.36 to 0.67) [3].

Test-retest reliability revealed that ISI results did not 
change significantly over time, and respondents remain 
highly consistent with their original survey (test).

As a result, excellent reproducibility was observed (r 
= 0.99), compatible with an ICC of 0.83 in patients with 
cancer [18] and 0.79 in apparently healthy adolescents 
[17]. Our study concluded that the ISI scale test-retest 
agreement was perfect, thus supporting the utility of this 
instrument in assessing the severity of insomnia.

This study has some limitations. We did not use 
another sleep assessment, and we could not study the 
construct validity.

Conclusions
The ISI scale was successfully translated into the Moroc-
can dialect. The results obtained showed that this version 
has adequate psychometric properties. This valid trans-
lated version could be used to screen for insomnia in the 
Moroccan population.
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