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Abstract
Background Insomnia is the most prevalent sleep disorder, but it is widely untreated and under-diagnosed in Saudi
Arabia. Moreover, no tool to screen insomnia has been validated in the Saudi population in general or nurses in
particular. This study, therefore, assessed the psychometric validity of the Insomnia Severity Index (ISI) in Saudi nurses.
Methods A cross-sectional study with purposive sampling was performed with nurses (n = 134, age = 21–48 years) from
Al Majmaah, Saudi Arabia. Both conventional and online survey methods using the ISI, a brief measure of metacog-
nition, and a socio-demographics questionnaire were employed.
Results No ceiling or floor effects were found in the ISI total score (8.84 ± 5.07) or the factor scores, but the floor effect
was found in the item scores. A two-factor model showed the best fit (Pclose .97, comparative fit index [CFI] 1.00, root
mean square error of approximation [RMSEA] 0.00, non-significant χ2test, χ2/df 0.904). This model showed favorable
configural, metric, scalar, and partial strict invariance across gender groups (CFI > .95, RMSEA < .05, χ2/df < 3, non-
significant Δχ2, ΔCFI ≤ .01). The internal consistency was adequate (Cronbach’s alpha = 0.75, 0.78 for the two factors
of the ISI). The lack of correlations between the ISI scores and the scores of the brief measure of the metacognition
favored its divergent validity.
Conclusion The ISI showed adequate psychometric validity for screening insomnia among Saudi nurses.
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Background

Insomnia is the most common and persistent sleep disor-
der among adults [1]. Evidence indicates an undeniable
increment in insomnia prevalence in all those countries
where the trend has been investigated in recent decades
[2–4]. For example, in the past 10 years, sleep-onset in-
somnia increased from 13.1 to 15.2%, and the prevalence
of insomnia based on the Diagnostic and Statistical
Manual of Mental Disorders-IV classification rose from
14.8 to 18.8% among Norwegian adults [2]. The preva-
lence of insomnia among American adults increased from
17.5% in 2002 to 19.2% in 2012 (p trend < .001) [4].

The pathophysiology of insomnia depends on the conver-
gence of factors that may predispose, precipitate, and perpet-
uate the disorder. There is some degree of non-consensus
about the classification of insomnia in three systems (DSM-
V, ICSD-3, and ICD-10). However, in all three systems,
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problems of sleep onset and maintenance and daytime distress
and impairment are common [5]. Insomnia is often associated
with both short- and long-term psycho-physiological health
conditions, such as stress, behavioral issues, fatigue, dimin-
ished motivation, and self-esteem. Furthermore, poor cogni-
tive health factors, such as decreased memory, attention, and
concentration, may deteriorate overall health and decrease oc-
cupational productivity [6]. In the long run, chronic insomnia
may lead to mental health issues, including anxiety and de-
pression [6]. It may also be associated with disturbances that
involve nearly all or many of the body’s physiological systems
[6–8]. The economic costs of insomniamanagement and treat-
ment are estimated to exceed US$100 billion annually [1]. It,
therefore, is important to focus on cost effectiveness, practical
feasibility, and the overall target to mitigate the health conse-
quences of insomnia.

Insomnia is a prevalent sleep disorder among health pro-
viders, including physicians and nurses [5]. Sleep disorders,
including insomnia, reduce cognition [9] and psychomotor
abilities [10], which increase the perception and the incidence
of medical errors by nurses and physicians [5, 11]. Insomnia is
a common sleep disorder in the Saudi population but is sig-
nificantly untreated and under-diagnosed [12]. In Saudi
Arabia’s referral-based health care system which starts with
primary health care centers, a lack of knowledge and training
about sleep disorders among primary care physicians often
delays treatment and referral of sleep disorders [9]. It, there-
fore, is imperative to develop insomnia diagnosis and man-
agement strategies for primary care. In this context, a rigor-
ously validated tool could advance screening of insomnia at
the level of primary care physicians.

The Insomnia Severity Index (ISI) is a brief, easily admin-
istered, and widely used questionnaire tool to screen insomnia
[13–15]. Recent findings have suggested that the ISI has ad-
vantages over other tools because it uses both ICD-10 and
DSM-5 criteria to assess insomnia [16]. Psychometric valida-
tion of the ISI has been conducted among various populations
from the Americas, Europe, Africa, and Asia [13, 14, 17–19].
However, the psychometric validity of the ISI has not been
investigated among Saudis nor has the index been character-
ized among nursing professionals. The present study, there-
fore, was planned to investigate the psychometric properties
of the ISI in a population of Saudi nurses.

Methods

Participants

The study participants were nurses from the city of Al
Majmaah, Riyadh Region, Saudi Arabia (n = 134, age =
21–48 years). Healthy adult nurses with active registration
with the Saudi Commission for Health Specialists were

included in the study. Those on neuro-psychotic medica-
tion based on self-reports were excluded.

Procedure

In this cross-sectional study, purposive sampling was used
to recruit nurses through an online and a paper-based self-
administered survey questionnaire package. Nurses work-
ing in hospitals and health care facilities in Al Majmaah,
Saudi Arabia, were contacted to request their participation
using Survey Monkey links and conventional paper-based
methods according to their preferences. Majmaah is a fast-
growing city with one hospital and seven primary
healthcare centers, where more than 500 nurses work.
The majority are expatriates, along with 219 Saudi nurses
(the source population). Of the 150 Saudi nurses
contacted, 134 participated in the study with a response
rate of 89.33%. The survey package is composed of the
ISI, a brief measure of metacognition, and a semi-
structured socio-demographics survey [14, 20]. The po-
tential participants were informed about the voluntary na-
ture of participation, exclusion criteria, absence of health
risks, and right to withdraw at any stage. Written in-
formed consent was obtained from the participating
nurses after a detailed explanation of the study aims and
procedures. The Institutional Review Board (IRB log
number: 18-257E), Ministry of Health, Saudi Arabia, ap-
proved the study. The norms of Helsinki declaration
(2002) and institutional guidelines were followed.

Measures

Insomnia severity index

The ISI is a questionnaire for screening insomnia devel-
oped at Centre d'EÂtude des Troubles du Sommeil,
Université Laval, Canada. The tool’s seven items broadly
assess sleep problems and the associated satisfaction,
stress, effects on quality of life, and interference in daily
life. The items appraise sleep problems and associated
symptoms for about 2 weeks before test administration.
Each item is scored from 0 to 4 to rate the increasing
severity of sleep problems and the associated diurnal
symptoms. According to the original scoring guidelines
assuming the unidimensionality of the scale, all the indi-
vidual item scores are added to obtain a total score within
the range of 0–28. The application of the scale ranges
from routine screening to efficacy assessment of treat-
ments in clinical interventions [14]. The ISI has been
found to have adequate internal consistency, reliability,
and factorial, convergent, and concurrent validity among
American and European populations [14, 17, 19, 21–25].
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A brief measure of metacognition

Klusmann et al. [20] developed a brief, self-reported tool of
nine items to assess two important aspects of metacognition:
meta-memory (five items) and meta-concentration. The items
are scored as poor (1), fair (2), average (3), good (4), and very
good (5). The scores for the individual items are added to
determine scores for meta-memory and meta-concentration,
with ranges of 5–25 and 4–20, respectively. The total score
for the tool is obtained by adding the scores for meta-memory
and meta-concentration, within the range of 9–45. Lower
scores represent poor levels of metacognition and its two mea-
sured aspects [20]. The measure has been found to have fa-
vorable score distribution, item discrimination, reliability, fac-
torial validity, and incremental validity in a German elderly
population [20].

Socio-demographics questionnaire

The semi-structured questionnaire for socio-demographic in-
formation had 15 items: three open-ended and 12 closed-end-
ed. Information was collected on the participants’ age, gender,
marital status, self-reported physical activity, clinical duty
schedules, hours of daily clinical duty, and habitual use of
tea, coffee, cigarettes, and shisha/hookah use.

Statistical analysis

The statistical analysis was performed using SPSS 23.0. Mean
± SD, percentages, and ranges were used to summarize the
participants’ characteristics. The preliminary item analysis
consisted of Cronbach’s alpha if item deleted, item–factor
correlation, mean ± SD, skewness, kurtosis, and percentage

distribution across item scores. No multivariate outliers were
found based on the criteria of the Mahalanobis distance (Χ2

(df = 7) = 29.88, p < .0001) [26]. There were nomajor kurtosis
issues because the absolute values of the Z score for all the ISI
item scores were less than 3.29 (Table 1). Similarly, there were
no major distribution issues as assessed by the Z score of the
skewness (the absolute value was less than 3.29), but for ISI
item 3 (Table 1). The scores of all the ISI items were retained
without transformation [27].

The factorability and suitability of the ISI scores for factor
analysis were determined by communality, determinant, inter-
item correlations, the diagonal element of the anti-image cor-
relation matrix, Bartlett’s test of sphericity, and the Kaiser–
Meyer–Olkin Test of sampling adequacy (KMO). Next, con-
firmatory factor analysis (CFA) was performed using maxi-
mum likelihood extraction for standardized estimates of factor
loadings and bootstrapping to manage the skewness issue and
multivariate non-normality. CFA evaluated six ISI models:
model A: one factor [19]; model B: two factors [18]; model
C: two factors [13, 21, 22]; model D: two factors [23, 28];
model E: three factors [18]; and model F: three factors [14, 17,
24, 25] (Fig. 1). Multiple fit indices from different categories
were used, as suggested in the literature [26, 29, 30]: the com-
parative fit index (CFI), root mean square error of approxima-
tion (RMSEA), p of close fit

(Pclose), root mean square residual (RMR), goodness of fit
index (GFI), and χ2 test [26].

Model fit was assumed when the CFI and GFI had values
greater than 0.95, the χ2 test was non-significant, the χ2/df
was less than 3, the RMSEA was less than or equal to 0.08,
and the RMR was less than or equal to 0.05 [31]. Multi-group
CFA across genders was performed to assess configural, met-
ric, scalar, and strict measurement invariance. Cronbach’s

Table 1 Descriptive statistics of the Insomnia Severity Index among Saudi nursing professionals

Items of
the ISI

Cronbach’s
alpha if item
deleted

Item–factor/corrected
item–factor correlation

Mean ± SD Skewness Kurtosis Percentage distribution
across item scores

1-F 2-F 1-F 2-F Statistic (SE) z Statistic (SE) z 0 1 2 3 4 Missing
value

ISI-1 .61 .84*/.63* 1.10 ± 0.99 0.66 (.21) 3.15 − 0.13 (.42) − 0.32 32.1 36.6 22.4 7.5 1.5 0.0

ISI-2 .61 .83*/.64* 1.10 ± 0.92 0.55 (.21) 2.65 − 0.18 (.42) − 0.43 28.4 41.0 23.1 6.7 0.7 0.0

ISI-3 .78 .78*/.48* 1.16 ± 1.01 0.77 (.21) 3.66 0.26 (.42) 0.63 28.4 39.6 22.4 6.7 3.0 0.0

ISI-4 .75 .74*/.54* 1.64 ± 1.09 0.12 (.21) 0.58 − 0.63 (.42) − 1.53 17.9 25.4 35.8 16.4 4.5 0.0

ISI-5 .72 .80*/.59* 1.31 ± 1.02 0.45 (.21) 2.17 − 0.55 (.42) − 1.31 23.1 38.8 23.1 13.4 1.5 0.0

ISI-6 .69 .79*/.65* 1.22 ± 0.93 0.35 (.21) 1.69 − 0.44 (.42) − 1.07 24.6 38.1 29.1 7.5 0.7 0.0

ISI-7 .73 .78*/.56* 1.30 ± 1.09 0.62 (.21) 2.95 − 0.42 (.42) − 1.02 25.4 38.8 17.9 14.2 3.0 0.7

F1 3.37 ± 2.39 0.58 (.21) 2.75 0.30 (.42) 0.73

F2 5.47 ± 3.21 0.37 (.21) 1.76 − 0.37 (.42) − 0.89

F1, F2 ISI factors, SD standard deviation, SE standard error; * p < .0
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alpha and item–factor Spearman’s correlations were used to
determine internal consistency. Divergent validity was
assessed by Spearman’s correlations.

Results

Participants’ characteristics

Most of the participants (65.7%) were female nurses, and the
mean age of the participants was 30.68 ± 5.88 years (Table 2).
The majority of the participating nurses were married (61.2%)
and reported working the morning shift (66.4%) (Table 2).
About half of the nurses worked for 8 h of daily clinical duty
and reported no sports activities (Table 2). The majority of the
participants were habitual consumers of tea (54.5%) and cof-
fee (70.9%) (Table 2). Habitual smokers included users of
cigarettes (8.2%) and water pipes (3.7%) (Table 2). The mean

of the ISI total score was 8.84 ± 5.07, with a range of 0–26.
The prevalence of moderate-severe insomnia was 15.67% in
the study population.

Preliminary item analysis

Table 1 describes the preliminary item analysis. The missing
values for the study dataset were completely random as deter-
mined by Little’s Missing Completely At Random (MCAR)
test results (χ2 (df = 123) = 146.414, p < 0.074), with only one
missing value in the ISI scores (ISI item 7;Table 1). The miss-
ing value for the ISI scores was imputed by the expected
maximization method because it was the preferred approach
after taking into account the sample size, distribution charac-
teristics, and proportion of the missing data [32]. There were
no skewness or kurtosis issues in the distribution characteris-
tics of the two ISI factor scores because the absolute value of
the Z score for skewness and kurtosis was less than 3.29

Fig. 1 Confirmatory factor analysis models of the Insomnia Severity
Index among Saudi nursing professionals. a One-factor model (Gerber
et al [19]). b Two-factor model (Chahoud et al [18]). c Two-factor model
(Manzar et al [13]; Chung et al [21]; Moscou-Jackson et al [22]). d Two-
factor model (Yu [28]; Savard et al [23]). e Three-factor model (Chahoud
et al [18]). f Three-factor model (Bastien et al [14]; Chen et al [24];
Castronova et al [17], Fernandez-Mendoza [25]). ISI_1–7: ISI items.
F1–3: ISI factors. All the coefficients are standardized. Ovals represent
latent variables, rectangles represent measured variables, circles represent

error terms, single-headed arrows between ovals and rectangles represent
factor loadings, single-headed arrows between circles and rectangles rep-
resent error terms. Amos did not display the standardized values of the
models’ uniqueness, so the models were manually edited to display nu-
merical values taken from the Amos text output (estimates→ scalars→
variances). Amos did not display the standardized loadings of model f
with cross-loading, so model f was manually edited to display numerical
values taken from the Amos text output (estimates→ scalars→ standard-
ized regression weights)
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(Table 1). There was no ceiling effect for the ISI total score,
factor-1, and factor-2 because only 0.7%, 0.7%, and 0.0% of
the participants, respectively, reported the highest scores.
Similarly, there was no floor effect for the ISI total score,
factor-1, and factor-2 because only 3.0%, 14.2%, and 5.2%
of the participants, respectively, reported the lowest scores.
Among the ISI item scores, none had a ceiling effect, but all
seven items showed the floor effect because more than 15% of

the participating nurses reported the lowest score of zero
(Table 1) [33, 34].

Factor analysis

Measures assessing the adequacy, suitability,
and factorability of the ISI scores

The ISI score correlation matrix was statistically differ-
ent from the singular matrix based on significant results
for Bartlett’s test of sphericity [35]. The conditions for
multicollinearity and the absence of singularity were
satisfied, as evidenced by the determinant value greater
than 0.00001 [35]. The communality for all the ISI item
scores was more than 0.4, indicating that the optimum
level of variance was accounted by common factors;
therefore, all seven ISI item scores were used in factor
analysis [36]. The common variance of the ISI item
scores was meritorious because the KMO was more
than 0.8, indicating sample adequacy for factor analysis
[35]. Furthermore, the factorability of the ISI item score
correlation matrix was indicated by the fact that all the
inter-item ISI score correlations were more than 0.3
(Table 3) [27].

Confirmatory factor analysis

A two-factor model (model C) showed the best fit with the
highest value for Pclose, a perfect CFI (1.00), a GFI more than
0.95, a non-significant χ2 test, the least χ2/df value, the least
RMSEA value (0.00(0.00–.08)), and a RMR less than 0.05
(Table 4) [31]. Model A did not have adequate fit, as shown
by a significant χ2 test, very low Pclose value, and RMSEA
more than 0.08 (Table 4).

Model C: Measurement invariance across gender groups

When model C was assessed across gender groups with-
out any constraints, it showed a non-significant χ2 test,

Table 3 Inter-item correlationmatrix of Insomnia Severity Index scores
among Saudi nursing professionals

ISI-1 ISI-2 ISI-3 ISI-4 ISI-5 ISI-6 ISI-7

ISI-1 .63* .44* .36* .44* .46* .47*

ISI-2 .46* .32* .40* .44* .43*

ISI-3 .36* .40* .41* .36*

ISI-4 .51* .43* .41*

ISI-5 .56* .47*

ISI-6 .61*

ISI-7

* p < 0.01

Table 2 Participants’ characteristics

Characteristics Mean ± SD/number
(percentage)

Age (year) 30.68 ± 5.88

Gender

Male 46 (34.3)

Female 88 (65.7)

Marital status

Single/never married 45 (33.6)

Married 82 (61.2)

Divorced 7 (5.2)

Clinical duty schedules

Morning shift 89 (66.4)

Afternoon shift 24 (17.9)

Night shift 21 (15.7)

Hours of daily clinical duty

Less than 8 h 9 (6.7)

8 h 66 (49.3)

More than 8 h 47 (35.1)

Unreported 12 (9.0)

Self-reported sports activity

No 67 (50.0)

Yes 66 (49.3)

Unreported 1 (0.7)

ISI total score 8.84 ± 5.07 (0–26)

Metacognition# 29.74 ± 7.26

Habitual use

Tea

No 61 (45.5)

Yes 73 (54.5)

Coffee

No 39 (29.1)

Yes 95 (70.9)

Cigarettes

No 123 (91.8)

Yes 11 (8.2)

Shisha/hookah

No 129 (96.3)

Yes 5 (3.7)

SD, standard deviation; ISI, Insomnia Severity Index
# Based on the brief measure of metacognition
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χ2/df < 1, CFI > .95, and RMSEA < .05, indicating
configural invariance in the model (Table 5) [37]. Weak/
metric invariance across gender groups in model C was
indicated by a non-significant chi-square difference test
and ΔCFI < .01 (Table 5) when compared with the fully
unconstrained model. A non-significant chi-square differ-
ence test and ΔCFI < .01 (Table 5) between models
constrained for loadings and models constrained for inter-
cepts indicated strong/scalar invariance in model C [37].
Strict invariance in model C was not found. However,
evidence for partial strict invariance was found in a non-
significant chi-square difference test and ΔCFI < .01
(Table 5) between model constrained for variances (some
variances freed) and model constrained for intercepts [37].

Internal consistency, internal homogeneity, and item
discrimination

Cronbach’s alpha values for ISI factor-1 and factor-2 were
0.75 and 0.77, respectively. The item–factor (r = .74–.84,
p < .01) and corrected item–factor (r = .74–.84, p < .01)
correlations for the ISI scores were moderate to strong
(Table 1). Cronbach’s alpha if item deleted values ranged
from .61 to .78 (Table 1).

Divergent construct validity

The ISI and the metacognition scores had some weak negative
correlations (Table 6).

Discussion

To the best of our knowledge, this is the first study to assess
the psychometric validity of an insomnia screening instrument
among the Saudi population in general and Saudi nurses in
particular. The original English version of the ISI showed
favorable psychometric characteristics among Saudi nursing

professionals, as evidenced by the item analysis, internal con-
sistency and homogeneity, factorial and divergent validity,
and measurement invariance of the validated model across
gender groups.

Preliminary item analysis

The non-significant value for Little’s MCAR test in this
study dataset and the very low proportion of missing
values for the ISI scores indirectly support the psycho-
metric considerations because managing non-random
and higher proportions of missing data may pose chal-
lenging requirements for validity [38]. The responsive-
ness and discriminative validity of the highest and low-
est scores are implied because the variance in the ISI
total and factor scores is accounted for, even at these
extreme values [33, 39]. Similarly, generalizations for
acceptable responsiveness and discriminative validity at
the highest scores of the ISI items scores are suggested
by the absence of the ceiling effect for all seven items
[13, 33]. These findings are similar to those reported
when administering the ISI to Ethiopian adults who
use substances [13]. There were some concerns regard-
ing the floor effect for the ISI item scores, but this may
be explained by the non-clinical nature of the study
population (nursing professionals).

Confirmatory factor analysis

The factorial validity of the ISI is a debated question,
with as many as six factor models reported in previous
studies: two three-factor models, three two-factor
models, and one one-factor model (Fig. 1) [13, 14,
17–19, 21–25]. The methodological differences and dis-
crepancies in studies investigating the ISI’s factorial va-
lidity might be responsible for non-consensus. Briefly
put, the differences and discrepancies are on many
levels (i.e., non-reporting of measures testing the

Table 4 Fit statistics of the Insomnia Severity Index models among Saudi nursing professionals

Models Pclose CFI RMR GFI RMSEA χ2 df p χ2/df

A .067 .949 .049 .936 .092 (.045–.138) 29.722 14 .008 2.123

B .208 .970 .046 .955 .073 (.000–.124) 22.293 13 .051 1.715

C .796 1.000 .036 .975 .000 (.000–.079) 11.753 13 .548 .904

D .257 .974 .052 .956 .068 (.000–.120) 21.065 13 .072 1.620

E .260 .977 .045 .963 .069 (.000–.125) 17.989 11 .082 1.635

F .559 .995 .033 .979 .035 (.000–.107) 10.430 9 .317 1.159

A: one-factor (Gerber et al. 2016), B: two-factor model (Chahoud et al. 2017), C: two-factor model (Manzar et al. 2018; Chung et al. 2011; Moscou-
Jackson et al. 2016), D: two-factor model (Yu 2010; Savard et al. 2005), E: three-factor model (Chahoud et al. 2017), and F: three-factor model (Bastien
et al. 2001; Chen et al. 2015; Castronova et al. 2016; Fernandez-Mendoza 2012). Pclose: p of close fit. CFI, comparative fit index.GFI, goodness of fit
index. RMR, root mean square residual. RMSEA, root mean square error of approximation
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suitability of data for factor analysis, EFA and its de-
tails, CFA and its details, application/non-application of
measurement invariance and its detail) [13, 14, 17–19,
21–25]. CFA, therefore, was performed to evaluate all
these models in the study sample of Saudi nurses. One
of the two-factor models, model C, had the best fit [13,
21, 22]. A similar model was found to have the best fit
in studies on Ethiopian adults with substance use prob-
lems [13], American adults with sickle cell disease [22],
and Chinese adolescents [21]. Models B, D, E, and F
had almost comparable fit indices values as model C in
the study population [31], but these models had discrim-
inative validity issues and multicollinearity problems in
the factor scores because the inter-factor correlations
were more than 0.85 [31]. Model F had an additional
issue of cross-loading, which may indicate a flaw in the
factor structure [36]. The one-factor model had a poor
fit in the study, although Gerber et al. [19] reported it
was valid in a German population.

Model C: measurement invariance among gender
groups

The validity of model C, a two-factor model, was fa-
vored by the results for measurement invariance (i.e.,
configural, metric, scalar, and partial strict invariance
among male and female Saudi nurses). This is the first
report on the measurement invariance of a two-factor
model of the ISI across gender in any population.
Previous studies have reported measurement invariance
for one- and three-factor models of the ISI [19, 24].
Gerber et al. [19] found evidence for measurement in-
variance in a one-factor model of the German version of
the ISI. Chen et al. [24] found that a three-factor model
of the Chinese version of the ISI had longitudinal mea-
surement invariance (configural, weak, partial strong,
and partial strict) among those with insomnia in
Taiwan. Multi-group CFA also showed that a three-
factor ISI model had configural, weak, and strong

invariance across cultures (i.e., Chinese and Canadian
populations) [24].

Internal consistency, internal homogeneity, and item
discrimination

The two factors in model C of the ISI had adequate
internal consistency in the study population [40]. The
two-factor structure of the ISI found valid for this pop-
ulation of Saudi nurses has been shown to be valid in
other populations [13, 21, 22]. Moscou-Jackson et al.
[22] reported slightly higher Cronbach’s alpha values
(0.85, 0.87) in American adults with sickle cell disease,
while Manzar et al. [13] reported slightly lower values
(0.68, 0.78) in Ethiopian substance-using adults.
However, Chung et al. [21] developed a two-factor
structure similar to model C for Chinese adults but re-
ported Cronbach’s alpha for a unidimensional ISI scale.

All the item–factor and the corrected item–factor correla-
tions for factor-1 and factor-2 were more than 0.3, implying
that the items measured the same construct and had adequate
item discrimination [35]. The multidimensionality of the ISI
has been documented, but previous studies reported item-total
correlations rather than item–factor or corrected item–factor
correlations [13, 14, 28]. Cronbach’s alpha if item deleted

Table 6 Discriminant or
divergent validity:
correlation of Insomnia
Severity Index scores
and the brief measure of
metacognition among
Saudi nursing
professionals

ISI scores Metacognition

ISI-1 − .12

ISI-2 − .14

ISI-3 − .23**

ISI-4 − .03

ISI-5 .04

ISI-6 − .19*

ISI-7 − .18*

Factor-1 − .19*

Factor-2 − .11

ISI total score − .15

* p < .05, ** p < .01

Table 5 Measurement invariance in the two-factor model of the Insomnia Severity Index in Saudi nursing professionals across gender groups

Χ2 df p value Χ2/df CFI RMSEA Χ2 difference test statistics ΔCFI

ΔΧ2 Δdf p value

Two-factor model of the ISI

Configural invariance 24.590 26 .542 .946 1.000 .000 (.000–.064)

Weak/metric invariance—equal loadings 29.684 31 .534 .958 1.000 .000 (.000–.061) 5.093 5 .405 .000

Strong/scalar invariance—equal intercepts 34.375 38 .638 .905 1.000 .000 (.000–.052) 4.692 7 .698 .000

Strict invariance—equal factor variances 54.657 48 .236 1.139 .979 .032 (.000–.068) 20.282 10 .027 − .021

Partial strict invariance—equal factor variances 46.554 46 .449 1.012 .998 .010 (.000–.059) 12.179 8 .143 − .002
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suggested that minor improvement (.029) in the consistency
of factor-1 was possible if item 3 was deleted. However, it was
retained because the resulting change was marginal and would
lead to a simultaneous loss of important information about the
participants’ sleep. Similarly, some earlier studies ignored po-
tential minor improvements in Cronbach’s alpha at the ex-
pense of item deletion because the ISI is an established, wide-
ly used insomnia screening tool [13, 14, 28]; however, doing
so may not be indisputably advisable during the development
stage of a new tool. All the inter-item correlations were higher
than the critical limit value of 0.2 [19], supporting the homo-
geneity of the ISI item scores among the Saudi nurses. Some
previous studies reported that most inter-item correlations
were greater than 0.2, but some had lower values, and some
correlations were insignificant [13, 19]. It, therefore, is possi-
ble to argue that the ISI scores for this study population have
relatively better homogeneity.

Divergent construct validity

Metacognitive abilities are related to the characteristic
mental activity of insomnia and insomnia disorder [41,
42]. The severity of insomnia might be related to changes
in cognitive activity in the resting state [43]. Similarly, the
development of sleep-related arousal in insomnia is pos-
sibly mediated by metacognitive processes [44]. Similar
metacognitive issues may be involved in sleep-related
arousal and sleep reactivity among those with insomnia
[42, 43]. These evidences of the relationship reinforce
the implicit association between metacognition and in-
somnia. Nevertheless, insomnia and metacognition repre-
sent two different, non-overlapping constructs [41, 42,
44]. A non-significant and a weak negative correlation
of Saudi nurses’ ISI and metacognition scores, therefore,
arguably provide evidence for the divergent validity of the
ISI.

Conclusion

In brief, the evidence from the item analysis, factorial
investigations, adequate internal consistency, internal
homogeneity, and adequate divergent validity demon-
strates the psychometric validation of the ISI for
Saudi nursing practitioners.

Limitations

Due to the study’s modest sample size, the findings may
need further validation with a more representative sam-
ple to support a wider application in the general Saudi
population. Not using sleep apnea as an exclusion cri-
terion was a limitation and requires further examination.

Future studies should investigate the ISI’s concurrent
validity, convergent validity, and test–retest reliability
for nurses. However, the study results suggest that ap-
plication of the ISI at the primary health centers may
serve as a first step to combat the under-treatment and
under-diagnosis of insomnia in Saudi Arabia due to pri-
mary care physicians’ lack of knowledge about sleep
disorders.
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