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Psychometric properties of the Insomnia Severity Index Among
Arabic Chronic Diseases Patients

Abstract:

Aim: This study aimed to evaluate the psychometrics properties of the Arabic language Insomnia

Severity Index (ISI) among patients diagnosed with chronic diseases.
Design: A cross-sectional, correlational design was used.

Methods: A total of 1,005 patients with chronic diseases completed the 7 items of the Arabic ISI.
The scale was assessed in terms of internal consistency, and validity. Construct validity was explored
with the use of Principal Components Analysis (PCA) and the dimensional structure of the IS was
examined using Confirmatory Factor Analysis (CFA).

Results: The Cronbach’s alpha coefficient for the Arabic ISI was 0.82, representing good internal
consistency. PCA indicated two factors (four items loading on Factor | and three items loading on
Factor Il). The construct validity of PCA in terms of two factor was explored by CFA which showed

an absolute fit for the two-factor model. The results support the two-factor structure of the ISI.
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1 Introduction

Patients diagnosed with chronic conditions such as diabetes and heart disease often experience
insomnia, a feature which can continue until the end of the individual’s life (Bean et al., 2021; Frgjd
et al., 2021; Li et al., 2021). It is estimated that insomnia affects 36% of heart disease patients (Da
Costa et al., 2017), and 39% of diabetic patients (Koopman et al., 2020). Insomnia inpatients with
chronic condition has a significant negative impact on their quality of life (Morlock & Dobrescu,
2018), which might increase the risk of morbidity and mortality (Lovato & Lack, 2019). In addition,
insomnia has been associated with cancer recurrence (Robertson et al., 2016), and may result in delays
with regard to wound healing (Smith et al., 2018), increased cognitive dysfunction (Olaithe et al.,

2021) and reduced work productivity (Kayaba et al., 2021).

One of the most widely-used instruments for measuring insomnia in both clinical and non-clinical
populations is the Insomnia Severity Index (ISI). The scale is easy to understand, can be completed
within 3 to 5 minutes and contains 7-items. The original English ISI was used to assess sleep quality
in clinical patients with sleep disorders. The instrument exhibits good validity and test-retest

reliability (Bastien et al., 2001).

The ISI has been used across a variety of clinical populations such as those with rheumatoid arthritis
(Sellami et al., 2021), diabetes (Alshehri et al., 2020), cardiovascular conditions (Siebmanns et al.,
2021), and cancer (Schulte et al., 2021). The ISI has been translated into different languages,
including Hindi (Lahan & Gupta, 2011), Swedish (Angelhoff et al., 2020), Chinese (Shapour & Gang,
2013) and Korean (Cho et al., 2014), all versions exhibiting good psychometric properties. In
addition, the ISI has been translated and validated with an Arabic sample living in the United States
(Suleiman & Yates, 2011). However, whilst it is acknowledged that Arabic countries share acommon
language with this US sample, there are cultural differences that need to be taken into consideration.
In addition, the validation study of the US-Arabic version of the ISI used a non-clinical sample

(Suleiman & Yates, 2011).



To the best of our knowledge, the Arabic ISI has not been validated with clinical samples in Arabic
countries. Therefore, the aim of this study is to examine the validity and reliability of the Arabic ISI
with a heterogeneous sample of chronic illness patients. The validation of the Arabic ISl in an Arabic
country will provide evidence for it as a suitable and acceptable cultural fit instrument for the

screening and assessment of insomnia in clinical practice.

2 Methods:

2.1 Participants:

A cross-sectional survey design was used, and participants were recruited from the three-outpatient
clinics. Data was collected from August 2021 to October 2021. Inclusion criteria for participation
were as follows: adult patients over 18 years of age, able to speak and write in Arabic, no known
psychiatric or neurological disorders that could interfere with study participation. They must be
diagnosed with one or more of chronic disease. An exclusion criterion for the participants was being

a patient below 18 years of age.

2.2 Instrument:

The 1SI is a self-completed questionnaire used to assess insomnia occurring over the previous two
weeks (Bastien et al., 2001). The scale has 7-items; the first three items assess the severity of
difficulties with falling sleep (item 1a), maintaining sleep (item 1b) and early morning awakening
(item 1c). The last four items capture satisfaction with the current sleep pattern (item 2), interference
with daily functioning (item 3), noticeability of impairment (item 4), and degree of distress caused
by the sleep problem (item 5). The scores of each of the seven items range from 0 to 4 (O = none; 4
=very severe), and a total score can be calculated by summing the seven items, giving a range from
0 to 28, with higher scores indicating greater insomnia severity. Total scores are interpreted as: 07,
absence of insomnia; 8-14, sub-threshold insomnia; 15-21, moderate insomnia; 22-28, severe

insomnia (Bastien et al., 2001).



Permission was given by the authors to use the ISI instrument (Suleiman & Yates, 2011).
Demographic and clinical data was collected on age, gender, educational level, marital status,

employment status, comorbidities, and time since diagnosis.

2.3 Statistical Analyses:

Data were analysed using the Statistical Package for the Social Sciences (SPSS) 25.0. The internal
consistency of the ISI was evaluated using Cronbach’s alpha coefficient for each subscale, and the
overall scale, with an alpha of 0.70 or higher, was considered to be acceptable (Nunnally, 1994). In
addition, the Cronbach’s alpha of items’ total correlations and the total ISI score will be compared

with (Bastien et al., 2001) the original validation of the ISI.

Floor and ceiling effects were evaluated by examining the number of individuals in the total sample
who achieved the lowest or highest scores in the scales; these were deemed of importance if more
than 15% of the respondents achieved the lowest or highest possible scores (Lim et al., 2015). The
discriminant validity of the ISI was tested using one-way analysis of variance (ANOVA), and
independent sample t-tests were used to test the differences in the ISI mean scores between gender,

cancer site and comorbidities.

First the sample was divided using an algorithm in SPSS V 25 which calculates two random samples,
each made up of approximately 50% of the total number of respondents. The first sample derived in
this way (n=504) was for Principal Component Analysis (PCA) while the second was used as a

replication sample (n=501) for Confirmatory Factor Analysis (CFA).

Factor structure was tested by using Principal Component Analysis (PCA) with a Varimax rotation.
This was conducted using seven items for initial estimation. Eigenvalues (>1) and a scree plot test
guided factor retention. The stability of the data was tested using the Kaiser-Meyer-Olkin Test (KMO
>(.5) (Kaiser, 1970) and Bartlett’s statistic (Bartlett, 1950). A factor loading of greater than 0.40 was
returned (Horn, 1965; Kline, 2015). PCA was conducted prior to CFA in order to investigate the

factor structure in this sample.



CFA was conducted using AMOS 25 to examine the fit statistics of the model created by the PCA by
using the replication sample (n=501). In addition, the ISI was originally specified as a three-factor
model (Factor I ‘Impact’: items 3,4, and 5; Factor II ‘Severity’: items 1a, 1b and 1c; Factor Il
‘Satisfaction’: items 1a, 2 and 5) in English (Bastien et al., 2001). Therefore, CFA was conducted

using AMOS 25 to examine the fit statistics of the two models.

The following criteria were used to evaluate the model fit: non-significance of chi-square (3% — test);
chi-square per degree of freedom (y?/ar) of less than 3; Root Mean Square Error of Approximation
(RMSEA) of less than or equal to 0.08; Comparative Fit Index (CFI) greater than 0.95; the Goodness
of Fit Index (GFI) and Adjusted Goodness of Fit Index (AGFI) of more than or equal to 0.90 to

indicate good fit; and the Tucker-Lewis Index (TLI) greater than 0.90 (Hair et al. 2014).
3 Results:

The demographic and clinical characteristics of the participants are presented in Table 1. In terms of
gender, 52.5% were female, and 47.5% were male. The largest age group was 18-30 years (29%).
Approximately 60% had more than one chronic disease, 24.5% were diabetic and 15.1% had a heart
disease or were hypertensive. The ISI total scores ranged from 0 to 28 with a mean of 11.39 (SD
5.75). Using the cut-off criteria of the ISI total score as suggested by (Bastien et al., 2001), 536 (53.%)

had sub-threshold insomnia, 195 (19.4%) had moderate insomnia, and 50 (5%) had severe insomnia.

3.1 Reliability

The 1SI total score did not exhibit floor or ceiling effects for the Arabic chronic diseases’ patients.
However, five items did demonstrate floor effects. The floor effect was observed with regard to
terminal, satisfaction, interference, noticeability, and distress, which indicated that more than 15% of

participants achieved the lowest score.

Internal consistency was assessed using Cronbach’s alpha, with the ISI Arabic version score being
0.82 which was considered to be acceptable. All seven items appeared to measure a particular aspect

of the ISI. The largest component-total correlation coefficients were found for the distress item (0.65),
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whereas the smallest was found for the terminal item (0.50). The Cronbach’s alpha of items’ total

correlations and the total ISI score was compared with the original validation of the ISI (Table 2).

3.2 Discriminant validity
Differences between the mean of global PSQI in terms of gender, age, employment status, and
comorbidities, are shown in Table 3. Of the four discriminative hypotheses, three were accepted (p <

0.05). This indicated that the Arabic ISI scale has discrimination validity.

3.3 Factorial validity:

3.3.1 Component Analyses

A principal components analysis with orthogonal rotation (varimax method) was completed on 7 ISl
items for the first derivation sample (n=504). The KMO of sampling adequacy was 0.80, and
Bartlett’s Test of Sphericity (P<0.001) with regard to the sample met the condition of factor analyses.
The cumulative variances rule were above 40. A PCA with orthogonal rotation (varimax method)

revealed two factors with eigenvalues greater than 1 (3.26 for Factor I; 1.5 for Factor II).

The scree plot supported a two-factor solution, accounting for 67.98% of the total variance (Factor I
= 46.53%; Factor 1l = 21.45%). The first factor corresponded to satisfaction with current sleep pattern
(item 2), interference with daily functioning (item 3), noticeability of impairment (item 4), and degree
of distress caused by the sleep problem (item 5), while the second factor reflected falling asleep (item

1a), maintaining sleep (item 1b) and early morning awakening (item 1c) (see Table 4).

3.3.2 Confirmatory Factor Analyses

To determine the reliability if the factor structure from the PCA, a CFA was applied to the data from
the replication sample (n=501). The PCA model (two-factor) was tested (y2 (df = 13) =17.94, P value
=.16, GF1=0.99, AGFI=0.98, CFI=0.99, TLI=0.99, RMSEA=0.03. and %2 /df=1.38), which indicated

the absolute fit indices of the model (Figure 1).



Additionally, the original English version of three-factor model suggested by (Bastien et al., 2001)
was tested. The three-factor model performed an absolute fit (y2 (df=9) =1.79, P =0.06, GF1=0.99,

AGFI=0.97, CF1=0.99, TLI=.99, RMSEA=0.04. and y2/df= 1.79) (Figure 2).

4  Discussion:

Assessment of insomnia for Arabic chronic diseases patients is necessary. However, a valid and
reliable sleep instrument is needed to support clinical decision making with regard to interventions
that can improve sleep. To the best of the present authors’ knowledge, this is the first study to examine
the psychometric properties of the ISI in patients diagnosed with chronic diseases in Arabic
populations. This study demonstrated that the Arabic version of the ISI tested in a chronic diseases’
population demonstrates adequate internal consistency as well as discriminant and construct validity.
Confirmatory factor analysis supported the two-factor model. Although ISI items had floor effects,
the total ISI score did not show either floor or ceiling effects. This indicates that the item analysis

supported the content validity of the overall score of the scale (Lim et al., 2015).

There was an acceptable degree of internal consistency between the total score of the Arabic version
of the ISI and the seven items, while Cronbach’s alpha was 0.82. Previous studies have reported
similar results in terms of clinical samples (Dieperink et al., 2020; Kraepelien et al., 2021). (Manzar
et al., 2021) conducted a systematic review of 20 studies that evaluated the measurement properties;
they found Cronbach’s alpha to be between 0.70 and 0.94, and the pooled overall Cronbach alpha
reliability was 0.83. The original internal consistency proposed by (Bastien et al., 2001) was 0.74.
The Arabic version of the ISI in non-clinical populations reported an alpha reliability of 0.84
(Suleiman & Yates, 2011). Thus, the findings related to internal consistency from this study were

consistent with the published literature.

Additionally, the acceptable inter-item correlations provide further support for internal reliability
consistency. All seven items of the ISI reported that the items total correlation coefficients were

greater than 0.50. The items total correlation needed to be above 0.3, which was set as the minimum
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level of acceptance (Nunnally, 1994). The ISI appeared to be capable of discriminating between
groups that differed in terms of gender, employment status, and comorbidities. Similar discriminant
validity has been noted in psychometric studies among clinical samples (Gagnon et al., 2013; Morin

etal., 2011).

The principal components analysis (PCA) of the ISI Arabic versions found two factor-structure
loading. The CFA of the current study found that a two-factor model which was labelled as ‘Factor
I: Impact (2, 3,4, and 5)’ and ‘Factor II: Severity (1a,1b and 1¢)’ showed absolute fit indices. A similar
model was found to have best fit in studies involving a Portuguese clinical sample (Clemente et al.,
2021), and an American sickle cell disease sample (Moscou-Jackson et al., 2016). In terms of clinical
samples, previous studies conducted to evaluate the structure of the ISI show different model
structures within the seven items. Two factors were found by (Otte et al., 2019; Sadeghniiat-Haghighi
et al., 2014; Savard et al., 2005), and a single factor by (Kaufmann et al., 2019; Yusufov et al., 2021).
This may be due to the differences in sample size and population characteristics. Another possible
reason for the variation may be due to the differences in the cut-off values of the fit indices when it

comes to determining the goodness of fit of the proposed model.

However, the results of the two-factor model of PCA in this study, indeed, are highly comparable
with the result of CFA of the three factors’ models (Factor I ‘Severity’: items la, 1b, 1¢; Factor II
‘Satisfaction’: item 2; Factor III ‘Impact’: items 3,4, and 5) of the original English ISI (Bastien et al.,
2001). The original three factors model had two cross loading items (Figure 2). This may indicate a
flaw in the factor structure (Asparouhov et al., 2015; Costello & Osborne, 2005). Notably, the
satisfaction item uniquely clustered with impact items. Conceptually and empirically, the satisfaction
item was a better fit to insomnia impact factors as it is measures the degree of happiness associated

with sleep. Altogether, this study supports the two-factor structure of the Arabic ISI.

There are several limitations to this study. The study employed a cross-sectional design. The stability

of the instrument was not reported using test-retest reliability, therefore further assessment of test-



retest reliability is needed. This study did not test concurrent validity. Consequently, further research
should assess insomnia by ISl and another objective measure to identify the correlations between
them. In addition, the study did not have a control group in the form of a non-clinical sample, the

participants of which also complain of sleep disorders.

The findings demonstrate that the Arabic version of the ISI demonstrates acceptable psychometric
properties in chronic diseases patients, and that it can be used to measure insomnia. The current results
support the view that the 1SI is best represented as a subjective measure for assessing insomnia in an

Arabic population sample.

5 Conclusion:

The Arabic version of the ISI has acceptable psychometric properties in terms of internal consistency,
and discriminant validity. Therefore, the Arabic version of the ISI is a reliable and validated
instrument to assess insomnia in Arabic chronic diseases populations. Further research on the Arabic

version should evaluate test-retest reliability using a longitudinal methodology.
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Table 1: Descriptive statistics of the demographic and clinical characteristics of the
participant (N=1005):

n %

Gender

Male 477 475

Female 528 52.5
Age

18-30 291 29

31-40 113 11.2

41-50 188 18.7

51-60 191 19

More than 60 222 22.1
Marital Status

Married 649 64.6

Single 286 28.5

Divorced/ Separated

/widowed 70 7
Education Level

Basic Education 348 34.6

Secondary

Education 338 33.6

Degree 319 31.7
Employment Stats

Employed 249 24.8

Retired 208 20.7

Unemployed 545 54.2
Comorbidities

Diabetic 250 24.9

Heart Disease/

Hypertensive 152 15.1

Two or more

Comorbidities 603 60
Month Since
Diagnosis

< 6 months 199 19.8

> 6 months 806 80.2
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Table 2: Internal consistency. Cronbach’s a and ceiling-floor effect for 1SI items and total score

(N=1005):
N Corrected Cronbac_h's
Scores o fi:eeé{'?& ) | e ffi!:('zo(g/o) CI:tem-To.taI Allggs] it Cronbach's
orrelation Deleted
Items Score Range Mean SD

l1a: Initial 0-4 1.88 1.15 7.9% 13.3% 0.52 0.80 0.36*
1b: Middle 0-4 1.80 1.14 6.5% 12.5% 0.52 0.80 0.57*
1c: Terminal 0-4 1.75 1.17 6.0% 16.2% 0.50 0.81 0.52*
2: Satisfaction 0-4 1.64 1.16 7.0% 20.3% 0.58 0.79 0.42*
3: Interference 0-4 1.52 1.26 8.7% 25.2% 0.56 0.79 0.67*
4: Noticeability 0-4 1.49 1.23 8.1% 25.8% 0.59 0.79 0.59*
5: Distress 0-4 1.30 1.19 5.8% 30.8% 0.65 0.78 0.52*
Total Score 0-28 11.39 5.75 1.7% 4.5% .82 0.74*
*(Bastien et al.,

2001)

Table 3: Discriminative validity of the Insomnia Severity Index Arabic version:

n Mean SD F P
Gender 3.33 | .005
Male 477 10.86 5.46
Female 528 11.86 5.96
Age 1.35 | .25
18-30 291 11.63 5.44
31-40 113 10.73 5.55
41-50 188 11.43 5.70
51-60 191 10.81 5.78
More Than 60 222 11.86 6.23
Employment Stats 865 | .00
Employed 249 10.61 5.32
Retired 208 10.51 5.17
Unemployed 545 12.07 6.07
Comorbidities 19.55| .00
Diabetic 250 9.63 6.19
Heart Disease/ Hypertensive 152 13.04 4.97
More than One Comorbidities 603 11.7 5.57
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Table 4: Factor loadings Principal component analysis with Varimax rotation for I1SI items
(n=501):

Factor | Factor Il | Communality

1a: Initial 0.776 0.647
1b: Middle 0.866 0.765
1c: Terminal 0.815 0.679
2: Satisfaction 0.766 0.620
3: Interference 0.802 0.660
4: Noticeability 0.819 0.678
5: Distress 0.820 0.710
Variance % 46.530 21.45 67.98
Cronbach’s alpha .83 .18
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Figure 1. Confirmatory factor analysis for two-factor model of ISI Arabic patients with chronic
disease (n=504).
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Figure 2. Confirmatory factor analysis for three-factor model of ISI Arabic patients with chronic
disease (n=504).
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