
R E S E A R C H Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation 
or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://
creativecommons.org/licenses/by-nc-nd/4.0/.

Abu-Saleh et al. BMC Psychology          (2024) 12:542 
https://doi.org/10.1186/s40359-024-02038-4

BMC Psychology

*Correspondence:
Amir Pakpour
amir.pakpour@ju.se
Haitham Jahrami
haitham.jahrami@outlook.com

Full list of author information is available at the end of the article

Abstract
Background  Sleep distrurbances involves daytime preoccupation about sleep, which plays a critical role in 
perpetuating sleep disturbances. Recent cognitive models highlight the importance of daytime processes, like 
processing sleep-related information and interpretations during waking hours, in influencing sleep quality and 
quantity. The Sleep Preoccupation Scale (SPS) quantifies this daytime cognitive activity related to sleep. This study 
aimed to translate and validate an Arabic version of the SPS for assessing sleep preoccupation among Arabic speakers.

Methods  523 Arabic speakers (mean age 23.6 years, 75% female) from four countries completed the Arabic SPS 
alongside the Athens Insomnia Scale, Generalized Anxiety Disorder-7 Scale, and the Anxiety and Preoccupation about 
Sleep Questionnaire (APSQ). The sample repeated the SPS after two weeks for test-retest reliability. Confirmatory 
factor analysis evaluated the SPS’s two-factor structure. Internal consistency, item response theory, and convergent 
validity with the other scales were examined.

Results  Confirmatory factor analysis supported the two-factor model’s fit. Measurement invariance results suggest 
that the SPS exhibits a similar basic factor structure across both insomnia and non-insomnia groups. The Arabic SPS 
demonstrated good internal consistency (Cronbach’s α = 0.92, McDonald’s ω = 0.92) and two-way mixed effects, 
consistency, single rater/measurement intraclass correlation coefficient (ICC) test-retest reliability (ICC = 0.95). Most 
items exhibited satisfactory item response theory fit statistics and discrimination. The SPS total score showed strong 
positive correlations with insomnia severity (r = 0.48, p < 0.001), generalized anxiety (r = 0.57, p < 0.001), and sleep-
related anxiety/preoccupation (r = 0.79, p < 0.001), demonstrating convergent validity.

Conclusion  The Arabic version of the SPS demonstrated good psychometric properties and validity, supporting 
its use for assessing sleep preoccupation among Arabic speakers. This culturally-adapted version enhances sleep 
assessment capabilities for improving insomnia understanding and treatment within Arabic-speaking populations.
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Introduction
Sleep disturbances can have a detrimental effect on one’s 
health [1], general functioning [2], and quality of life 
[3]. Early research focused predominantly on nighttime 
aspects in the development and maintenance of sleep 
distrubrances [4, 5]. Recent advancements in cognitive 
models highlighted the critical role of daytime processes 
in perpetuating sleep disturbances [6]. Allison G. Har-
vey emphasized that daytime processes are as important 
as nighttime processes in influencing the perceived and 
actual quality, quantity, and timing of sleep episodes [5]. 
This shift in perspective underscores the need to explore 
how individuals process and interpret information during 
waking hours, particularly as it relates to their sleep pat-
terns [4].

Studies examining the types of daytime preoccupation 
that individuals with poor sleep experience further con-
tributed to the conceptualization of sleep preoccupation 
[7, 8]. These investigations revealed that poor sleepers 
often experience daytime preoccupation related to the 
physical after-effects of poor sleep, disruptions to func-
tioning, anxiety about sleep patterns, and feelings of 
fatigue and distress [7, 8]. The negative power of these 
daytime preoccupations distinguished them from neutral 
or positively valenced thoughts typically reported during 
nocturnal rumination [5].

Understanding and measuring sleep preoccupation is 
essential in the field of sleep medicine for several reasons 
[9]. First, studies have shown that daytime factors play 
a significant role in the development and maintenance 
of insomnia [4, 5]. Addressing these daytime processes, 
including sleep preoccupation, is crucial for effective 
intervention and treatment strategies [4, 9]. By quan-
tifying and assessing sleep-related daytime processing, 
healthcare providers can tailor interventions to target 
cognitive processes that contribute to poor sleep out-
comes [7].

As a result of these findings and the recognition of 
the impact of daytime processes on sleep outcomes, 
researchers sought to develop a standardized measure to 
assess sleep-related daytime processing. The creation of 
the Sleep Preoccupation Scale (SPS) in 2006–2007 as a 
self-report measure aimed to provide a reliable and valid 
tool for quantifying levels of sleep preoccupation and 
discriminating between different sleeper groups [7]. The 
SPS has since become instrumental in capturing the cog-
nitive and affective dimensions of sleep preoccupation, 
shedding light on the importance of addressing daytime 
factors in the management of sleep disturbances [7].

The translation of assessment tools, such as the SPS, 
into different languages, including Arabic, is paramount 

for ensuring the global relevance and applicability of 
these measures. Arabic-speaking populations represent 
a diverse and significant portion of the world’s popula-
tion, yet there is a scarcity of validated tools in Arabic 
for assessing sleep-related daytime processing. Cultural 
issues and language differences may influence individu-
als’ expressions of sleep-related thoughts and feelings, 
underscoring the importance of linguistic and cultural 
adaptation of assessment instruments.

Therefore, this research aims to emphasize the impor-
tance of investigating sleep preoccupation in the context 
of sleep medicine and advocates for the translation of 
the SPS into Arabic. By expanding the reach of this valu-
able tool, researchers and healthcare providers can gain 
insights into the role of daytime processes in sleep distur-
bances among Arabic-speaking populations. This transla-
tion effort holds the potential to enhance the diagnosis, 
treatment, and overall management of sleep disorders 
in Arabic-speaking communities, ultimately improving 
health outcomes and quality of life in this population.

Method
Translation procedure
The objective of this study was to translate the original 
SPS questionnaire into Arabic and validate it. To trans-
late and validate the scale in Arabic in November 2023, 
formal consent was first obtained from the developers 
(Dr. Jason Ellis) via email.

We used a forward-backward translation technique to 
translate the questionnaire using the guidelines outlined 
by the international test commission [10]. First, HG and 
HJ (two study research team members) forward-trans-
lated the SPS from English into Modern Standard Arabic, 
aka Fusha Arabic. Next, the Arabic version was indepen-
dently backward-translated back into English by a lin-
guist of considerable experience [who is also a member of 
the study team (ZS)].

Two research team members (WI, SA) evaluated the 
linguist’s back-translated English version with the origi-
nal English version of the SPS to verify its accuracy and 
equivalency. Based on this comparison, any necessary 
changes were made to the Arabic version. To validate 
the use of the scale in Arabic-speaking populations, the 
psychometric qualities of the final translated Arabic ver-
sion of the SPS, including its validity and reliability, were 
subsequently assessed in a sample of individuals [11]. 
Supplementary Material 1 contains the translated Arabic 
version, whereas other sources offer the original English 
form [7].
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Ethics
The study adhered to ethical principles from the Hel-
sinki Declaration and its amendments. The research 
was reviewed and approved by the University of Jordan’s 
Research Committee. Participation was voluntary (Code: 
REC/HG/23/475/SPS, Date: 25 January 2024). Partici-
pants could withdraw at any time without penalty. All 
participants were adults aged 18 years or older.

Data collection
The Arabic versions of the SPS scale questionnaire were 
distributed in this study via a variety of social media 
channels to Arab nations, including Bahrain, Jordan, 
Saudi Arabia, and Tunisia. In addition to instant mes-
saging services such as LINE, Telegram, Viber, and 
WhatsApp, social media platforms have also been used 
[Discord, Facebook, Instagram, LinkedIn, Pinterest, and 
Twitter/X]. Prior to the start of the survey, the partici-
pants provided informed consent.

Factor analysis was shown to require a minimum sam-
ple size of approximately 100 participants for the valida-
tion of the Arabic version of the questionnaire. For every 
question on the questionnaire, five to ten participants 
were required [12]. Thus, we aimed to include a mini-
mum of 400 participants (100 from each country). None-
theless, 523 participants completed the survey as follows: 
104 from Bahrain, 164 from Jordan, 103 from Saudi Ara-
bia, and 152 from Tunisia.

The questionnaire contained the translated Arabic ver-
sion of the SPS in addition to demographic information 
(such as age, sex, marital status, and BMI). Additionally, 
the Generalized Anxiety Disorder Scale-7 (GAD-7), the 
Athens Insomnia Scale (AIS), and the Anxiety and Pre-
occupation about Sleep Questionnaire (ASPQ) were 
completed by the participants. To evaluate test-retest 
reliability, the subjects were requested to retake the SPS 
two weeks after the first administration.

We decided to use social networks for recruitment for 
several reasons. First, our goal was to validate the SPS in 
a wide and diverse sample of the general Arabic-speak-
ing population, rather than just focusing on individu-
als diagnosed with sleep disorders. Using social media 
platforms allowed us to easily reach a large audience in 
different countries, which increased the geographic and 
demographic diversity of our sample. Additionally, by 
using social networks, we were able to include partici-
pants from various backgrounds and age groups who may 
not have been reached through more traditional recruit-
ment methods like clinical settings or research registries. 
This was especially important for our cross-cultural and 
multi-country study, where traditional methods may 
have been less effective or logistically challenging in dif-
ferent regions. The use of social networks or large com-
mercial crowdsourcing platforms is strongly supported in 

validation studies particularly in the field of sleep medi-
cine [13–16].

Furthermore, it is important to note that the original 
English language SPS [7] was developed and validated 
in the general population. Therefore, by recruiting par-
ticipants from the general population through social 
networks for our study, we align with the original scale’s 
development approach and enable a logical cross-exami-
nation of results. This consistent sampling methodology 
enhances the comparability of our findings with the origi-
nal scale, thereby strengthening the overall validity of the 
Arabic version of the SPS.

Instruments
Sleep preoccupation scale (SPS)
The SPS is a 22-item self-report measure designed to 
assess the frequency of sleep-related daytime preoccupa-
tion, thoughts, feelings, and behaviors [7]. It comprises 
two domains/factors: cognitive behavioral consequences 
(CBC) and affective consequences (AC) [7]. The CBC 
subscale contains fourteen items and assesses the fre-
quency of monitoring for cognitive and functional 
impairments due to poor sleep, as well as strategies 
employed to combat fatigue [7]. Example items of the 
CBC subscale are: “I try to get to bed early the next day 
after a bad night’s sleep” and “I find it hard to concentrate 
during the day after a bad night’s sleep”.

The AC subscale contains eight items and captures the 
excessively negatively toned cognitive activity proposed 
in Harvey’s model, with items referring to levels of sleep-
specific worry and distress [7]. Example items of the AC 
subscale are: “I feel anxious about my sleep pattern” and 
“I feel anxious about what will happen when I try to sleep 
tonight”.

The respondents rated the frequency of each item over 
the past month on a 7-point Likert scale from 0 (never) 
to 6 (all the time) [7]. For the SPS, CBC, and AC scores 
ranges from 0 to 132, 0–84, and 0–48, respectively. 
Higher scores indicate greater sleep preoccupation [7]. 
The original English-language SPS demonstrated good 
reliability, featuring an overall Cronbach’s alpha of 0.91, 
with subscale alphas of 0.88 for the CBC subscale and 
0.89 for the AC subscale [7].

Generalized anxiety Disorder-7 scale (GAD-7)
The GAD-7 is a 7-item questionnaire designed to capture 
the key diagnostic features of generalized anxiety disor-
der (GAD), such as persistent tension, anxiety, and exces-
sive worry about various aspects of life [17]. Respondents 
rate each item using a 4-point Likert scale, where 0 
means “not at all,” 1 means “several days,” 2 means “more 
than half of the days,” and 3 means “nearly every day.” The 
total score ranges from 0 to 21, with higher scores indi-
cating more severe symptoms of GAD. A score of 10 has 
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been identified as the optimal cutoff for diagnosing GAD 
[18]. This study utilized the Arabic version of the GAD-
7, which has demonstrated excellent internal consistency, 
with a reliability coefficient greater than 0.85 [19].

Athens Insomnia Scale (AIS)
The Athens Insomnia Scale (AIS) is an 8-item self-assess-
ment tool created in 2000 to evaluate various aspects of 
insomnia. It includes questions on sleep onset, morn-
ing and night awakenings, sleep duration and quality, 
the frequency and duration of insomnia complaints, the 
distress caused by insomnia, and its impact on daytime 
functioning [20, 21]. Responses are recorded on a 4-point 
Likert scale, ranging from 0 to 3. Each item assesses vari-
ous aspects of sleep, including sleep induction, nighttime 
awakenings, final awakening, total sleep duration, overall 
sleep quality, sense of well-being, daytime functioning, 
and levels of sleepiness. A score of 0 indicates no diffi-
culty, while a score of 3 signifies severe difficulty or com-
plete lack of sleep. This scale facilitates a comprehensive 
evaluation of insomnia symptoms. The total score ranges 
from 0 to 24, with higher scores indicating more severe 
insomnia symptoms. A score of 6 or above is considered 
the optimal threshold for diagnosing pathological insom-
nia [20, 21]. The AIS has demonstrated excellent internal 
consistency (0.84, 95% CI: 0.81 to 0.86) and high retest 
reliability (0.86, 95% CI: 0.80 to 0.92) according to recent 
meta-analytic findings [22]. In this study, the Arabic ver-
sion of the AIS was utilized.

Anxiety and preoccupation about Sleep Questionnaire 
(APSQ)
The APSQ is a 10-item self-report questionnaire designed 
to measure anxiety and preoccupation related to sleep. It 
includes two distinct factors [8]. The first factor, compris-
ing six items, addresses worries about the effects of poor 
sleep quality [8]. The second factor, consisting of four 
items, focuses on concerns about the uncontrollability 
of sleep Each item is rated on a 5-point Likert scale from 
1 (strongly disagree) to 5 (strongly agree), with higher 
scores indicating greater anxiety and preoccupation with 
sleep [8]. The original APSQ was developed and validated 
in English by Jansson-Fröjmark et al. (2011) [8], demon-
strating an internal consistency of 0.93 and a test-retest 
reliability of 0.77 over two weeks [8]. This study utilized 
the Arabic version of the APSQ, which has shown an 
internal consistency (Cronbach’s alpha) of 0.91, McDon-
ald’s omega of 0.91, and test-retest reliability of 0.93 [16].

Statistical analysis
Descriptive statistics
Descriptive statistics, including mean, standard devia-
tion, skewness, and kurtosis, were computed for 

continuous variables, whereas frequency counts and pro-
portions were used for categorical variables.

Confirmatory factor analysis (CFA)
Confirmatory factor analysis (CFA) was conducted to 
examine the two-factor structure of the Arabic ver-
sion of the SPS scale [23]. The Kaiser–Meyer–Olkin 
(KMO) measure of sampling adequacy and Bartlett’s 
test of sphericity were used to assess the data’s suitabil-
ity for factor analysis [23]. Model fit was evaluated using 
the Comparative Fit Index (CFI > 0.90) and the Tucker–
Lewis Index (TLI > 0.90) [24]. Additionally, the root 
mean square residual (RMSR < 0.08) [25], the chi-square 
to degrees of freedom ratio (2 < χ²/df < 3), and the root 
mean square error of approximation (RMSEA) along 
with its 95% confidence interval (95% CI) were calcu-
lated [21]. Model fit was evaluated using the Compara-
tive Fit Index (CFI > 0.90) and the Tucker–Lewis Index 
(TLI > 0.90) [22]. Additionally, the root mean square 
residual (RMSR < 0.08) [23], the chi-square to degrees of 
freedom ratio (2 < χ²/df < 3), and the root mean square 
error of approximation (RMSEA) along with its 95% con-
fidence interval (95% CI) were calculated.

We repeated a series of multi-group CFA using maxi-
mum likelihood estimation to assess the configural, met-
ric, and scalar invariance of the SPS across groups with 
and without insomnia [26]. Firstly, we tested the config-
ural invariance by simultaneously fitting the proposed 
two-factor model in both groups, without imposing any 
equality constraints on factor loadings or intercepts [26]. 
This established the baseline model [26]. Next, we evalu-
ated metric invariance by constraining the factor load-
ings to be equal across groups [26]. Finally, for scalar 
invariance, we added constraints on the item intercepts 
to make them equal across groups [26].

To assess convergent validity, the average variance 
extracted (AVE) was computed for each factor, with val-
ues ≥ 0.5 considered adequate [23]. Discriminant validity 
was evaluated using the heterotrait-monotrait ratio of 
correlations (HTMT), where values below 0.85 indicate 
acceptable discriminant validity [23].

Reliability analyses
To evaluate the internal consistency of the SPS, Cron-
bach’s alpha and McDonald’s omega were applied, with 
values above 0.60 considered acceptable and those above 
0.70 regarded as good [27]. The intraclass correlation 
coefficient (ICC) was used to determine test-retest reli-
ability, reflecting the agreement or consistency between 
measurements taken at different times [28]. Two-way 
mixed effects, consistency, single rater/measurement 
ICC was used [29].
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Rasch model/Item response theory
Rasch analysis of the SPS was performed to evaluate its 
psychometric properties based on item response theory 
[30]. The Rating Scale Model was employed for analysis 
[30]. Item fit statistics were computed to provide infor-
mation about how well item response data fit the expec-
tations of the Rasch model [30]. Values of approximately 
1.0 indicate a good fit. Values greater than 1.0 suggest 
potential misfit, with higher values indicating more 
severe misfit [30]. The point-biserial correlation for each 
item was reported, which measures item discrimination 
[30]. Higher positive values indicate that the item dis-
criminates well between high and low levels of the mea-
sured trait [30]. We also reported the ability measure for 
each item [30]. Positive values indicate more difficult 

items. Negative values indicate easier items [30]. The 
standard error of the ability measure was also provided to 
reflect the precision of the estimate [30].

Other analyses
We also assessed the convergent validity [31] of the Ara-
bic SPS by computing Pearson’s correlation analyses 
between the SPS and the AIS, the GAD-7 and the ASPQ.

For SPS and its two factors (CBC and AC) we con-
ducted independent samples t-tests to compare par-
ticipants with insomnia symptoms to those without. We 
identified individuals with insomnia symptoms using the 
AIS. Effect size was computed in the form of Cohen’s d.

Participants were divided into two groups: those with 
insomnia symptoms (AIS ≥ 6) and a reference group with-
out insomnia symptoms (AIS < 6). For AIS A score of 6 
or above is considered the optimal threshold for diagnos-
ing pathological insomnia [20, 21]. We used indepen-
dent samples t-tests to assess differences between these 
groups on various outcome measures.

All the statistical analyses were performed using R sta-
tistical software version 4.3.1 (Beagle Scouts), with an 
alpha level set at 0.05 for all the analyses.

Results
Descriptive results
This study recruited 523 participants with a mean age of 
23.62 years (SD ± 7.5). The mean BMI among the partici-
pants was 23.29 (SD ± 4.78). The majority of participants 
were female (75%), and 83% were single. Table  1 shows 
descriptive statistics for the total SPS score, SPS indi-
vidual items and other variables measured for the partici-
pants. The items present acceptable skewness (ranging 
between − 0.69 and 0.48; mainly skewed) and kurtosis 
(ranging between − 0.77 and 7.85; mainly leptokurtosis) 
values.

CFA results
The KMO value was 0.93, and the result of Bartlett’s test 
of sphericity was statistically significant (χ² = 4791.01, 
df = 231, p < 0.001), indicating that the data were suit-
able for factor analysis. The CFA results revealed that 
all items loaded significantly on their respective factors, 
with factor loadings ranging from 0.41 (SPS10) to 0.88 
(SPS17). The residual variances of the items also demon-
strated statistically significant estimates. The chi-square 
test indicated a significant difference between the base-
line model and the factor model (χ² = 743.04, df = 208, 
p < 0.001), suggesting that the factor model provided a 
better fit to the data than the baseline model. The fit indi-
ces demonstrated an acceptable to good model fit, with 
a CFI of 0.89, a TLI of 0.87, an NNFI of 0.87, an NFI of 
0.85, a PNFI of 0.76, an RFI of 0.83, an IFI of 0.89, and an 
RNI of 0.89. The RMSEA was 0.07, with a 90% confidence 

Table 1  Descriptive results of the Sleep Preoccupation Scale 
(SPS) n = 523
Variable Mean SD Skewness Kurtosis
Age 23.62 7.5 2.85 9.68
Height (kg) 161.43 8.65 0.63 0.29
Weight (cm) 61.07 15.23 1.03 1.81
BMI kg/cm2 23.29 4.78 0.72 0.52
SPS1 3.53 1.1 -0.69 -0.27
SPS2 3.65 1.04 -0.8 0.22
SPS3 3.37 1.08 -0.37 -0.56
SPS4 3.21 1.16 -0.31 -0.79
SPS5 3.23 1.14 -0.41 -0.7
SPS6 3.33 1.15 -0.48 -0.56
SPS7 3.52 1.17 -0.65 -0.45
SPS8 2.77 1.18 0.15 -0.89
SPS9 3.41 1.15 -0.54 -0.47
SPS10 2.89 1.02 0.06 -0.43
SPS11 2.94 1.11 -0.04 -0.75
SPS12 3.07 1.18 -0.11 -0.92
SPS13 3.44 1.09 -0.55 -0.4
SPS14 3.27 1.21 -0.4 -0.81
SPS15 3.18 1.1 -0.28 -0.78
SPS16 2.89 1.1 0.13 -0.89
SPS17 2.78 1.14 0.19 -0.87
SPS18 2.52 1.15 0.48 -0.65
SPS19 3.25 1.16 -0.34 -0.79
SPS20 3.09 1.17 -0.15 -0.97
SPS21 2.66 1.18 0.29 -0.83
SPS22 3.14 1.21 -0.21 -0.93
SPS CBC 45.61 10.07 -0.27 0.58
SPS AC 23.52 6.79 0.19 -0.2
SPS Total 69.13 15.25 -0.01 0.67
AIS 5.43 3.27 0.33 -0.65
GAD-7 9.73 5.32 0.2 -0.65
ASPQ Total 31.28 8.31 -0.06 -0.08
Notes SPS CBC = Sleep Preoccupation Scale – Factror 1 Cognitive Behavioral 
Consequences. SPS AC = Sleep Preoccupation Scale – Factor 2 Affective 
Consequences. SPS Total = Total Sleep Preoccupation Scale Score. AIS = Athens 
Insomnia Scale. GAD-7 = Generalized Anxiety Disorders. APSQ = Anxiety and 
Preoccupation About Sleep Questionnaire
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interval ranging from 0.07 to 0.08, indicating a reason-
able fit. The SRMR was 0.05, further supporting the 
model’s fit. The log-likelihood values were − 15702.88, 
AIC = 31539.75, BIC = 31825.15, SSABIC = 31612.47, 
Hoelter’s critical N (α = 0.05: 171.79; α = 0.01: 182.86), 
GFI = 0.96, and MFI = 0.60.

To assess the construct validity of the SPS, we calcu-
lated the AVE for each factor. The AVE for Factor 1 was 
0.37, and the AVE for Factor 2 was 0.48, suggesting ade-
quate convergent validity.

Furthermore, the HTMT between Factor 1 and Factor 
2 was 0.70, indicating acceptable discriminant validity 
between the two factors. Table 2 shows the values of the 
estimates, standard errors, z values, and p values of 22 
items in the SPS. See Fig. 1.

The multi-group CFA results indicated that the insom-
nia and non-insomnia groups demonstrated acceptable 
configural, metric, and scalar invariance according to 
the two-factor model with acceptable fitness. All factor 
loadings were statistically significant (p < 0.001) in both 
groups, ranging from 0.40 to 0.80 for the non-insomnia 
group and 0.40 to 0.90 for the insomnia group.

Reliability analyses
To determine the reliability of the scale, Cronbach’s 
alphas, McDonald’s omegas, and interclass coefficients 
were calculated for the total SPS scale, CBC and AC 
and are listed in Table 3. The overall scale and subscales 
showed acceptable to excellent reliability (SPS total: 
α = 0.92, CBC = 0.89; AC: α = 0.88). No item was suggested 
for deletion to improve McDonald’s omega or Cronbach’s 
alpha. The test-retest reliability ICC coefficients for the 
SPS total = 0.95, for CBC = 0.92 and for AC = 0.91 after 
two weeks Table 3.

Rasch model/Item response theory
Table  4 shows the Rasch model of 22 items in the SPS. 
Most items demonstrated satisfactory fit, with infit val-
ues ranging from 0.79 (SPS11) to 1.24 (SPS1) and outfit 
values ranging from 0.79 (SPS15) to 1.26 (SPS1). How-
ever, item SPS1 exhibited some misfit, with an infit 
value of 1.24 and an outfit value of 1.26, which may war-
rant further investigation or potential removal from the 
scale. Regarding item difficulty and discrimination, the 
ability measure reflects the difficulty or endorsability 

Table 2  Confirmatory factor analysis of the Sleep Preoccupation Scale (SPS) n = 523
Factor Indicator Factor loading Residual variances

Estimate SE z p Estimate SE z p
CBC SPS1 0.54 0.05 11.26 < 0.001 0.93 0.06 15.61 < 0.001

SPS2 0.68 0.04 16.16 < 0.001 0.61 0.04 14.73 < 0.001
SPS3 0.73 0.04 16.8 < 0.001 0.64 0.04 14.63 < 0.001
SPS4 0.76 0.05 16.16 < 0.001 0.77 0.05 14.79 < 0.001
SPS5 0.59 0.05 12.08 < 0.001 0.95 0.06 15.51 < 0.001
SPS6 0.75 0.05 16.09 < 0.001 0.75 0.05 14.83 < 0.001
SPS7 0.67 0.05 13.74 < 0.001 0.92 0.06 15.27 < 0.001
SPS8 0.72 0.05 14.68 < 0.001 0.88 0.06 15.09 < 0.001
SPS9 0.80 0.05 17.57 < 0.001 0.67 0.05 14.42 < 0.001
SPS10 0.41 0.04 9.16 < 0.001 0.87 0.06 15.82 < 0.001
SPS11 0.74 0.04 16.59 < 0.001 0.68 0.05 14.64 < 0.001
SPS12 0.76 0.05 15.76 < 0.001 0.82 0.06 14.86 < 0.001
SPS13 0.62 0.05 13.59 < 0.001 0.80 0.05 15.29 < 0.001
SPS14 0.72 0.05 14.29 < 0.001 0.94 0.06 15.21 < 0.001

AC SPS15 0.77 0.04 17.6 < 0.001 0.61 0.04 14.19 < 0.001
SPS16 0.80 0.04 18.45 < 0.001 0.57 0.04 13.89 < 0.001
SPS17 0.88 0.04 20.12 < 0.001 0.52 0.04 13.19 < 0.001
SPS18 0.76 0.05 16.36 < 0.001 0.74 0.05 14.62 < 0.001
SPS19 0.77 0.05 16.39 < 0.001 0.75 0.05 14.57 < 0.001
SPS20 0.78 0.05 16.49 < 0.001 0.76 0.05 14.48 < 0.001
SPS21 0.74 0.05 15.2 < 0.001 0.84 0.06 14.90 < 0.001
SPS22 0.86 0.05 17.96 < 0.001 0.72 0.05 14.00 < 0.001

Notes Model fit chi-square test: Baseline model: χ² = 4876.48, df = 231, p < 0.001; Factor model: χ² = 743.04, df = 208, p < 0.001. Fit Indices: Comparative Fit Index (CFI): 
0.89, Tucker‒Lewis Index (TLI): 0.87, Bentler-Bonett Nonnormed Fit Index (NNFI): 0.87, Bentler-Bonett Normed Fit Index (NFI): 0.85, Parsimony Normed Fit Index 
(PNFI): 0.76, Bollen’s Relative Fit Index (RFI): 0.83, Bollen’s Incremental Fit Index (IFI): 0.89, Relative Noncentrality Index (RNI): 0.89. The following information criteria 
were used: log-likelihood: -15702.88, number of free parameters: 67, Akaike information criterion (AIC): 31539.75, Bayesian information criterion (BIC): 31825.15, and 
sample-size adjusted Bayesian information criterion (SSABIC): 31612.47. Other Fit Measures: Root mean square error of approximation (RMSEA): 0.07, RMSEA 90% CI 
lower bound: 0.07, RMSEA 90% CI upper bound: 0.08, RMSEA p value: 0.00, Standardized root mean square residual (SRMR): 0.05, Hoelter’s critical N (α = 0.05): 171.79, 
Hoelter’s critical N (α = 0.01): 182.86, Goodness-of-fit index (GFI): 0.96, McDonald fit index (MFI): 0.60, Expected cross-validation index (ECVI): 1.68, Kaiser‒Meyer‒
Olkin (KMO) Test: Overall KMO test: 0.93, Bartlett’s test of Sphericity: Bartlett’s test: χ² = 4791.01, df = 231, p < 0.001. The average variance extracted (AVE) was 0.37 for 
Factor 1 and 0.48 for Factor 2. HTMT: Factor 1 to Factor 2: 0.70. Note: The confirmatory factor analysis was conducted using the maximum likelihood (ML) estimator
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of each item, with positive values indicating more dif-
ficult items and negative values indicating easier items. 
The item difficulty estimates ranged from − 0.64 (SPS2) 
to 0.74 (SPS18), suggesting a good spread of item diffi-
culties across the continuum of the measured trait. The 
point-biserial correlations, which indicate the extent to 

which an item discriminates between respondents with 
high and low levels of the measured trait, were generally 
satisfactory, ranging from 0.46 (SPS10) to 0.64 (SPS11). 
Higher positive values indicate better discrimination. The 
model fit statistics were used to evaluate the overall fit 
of the Rasch model to the data. The Akaike information 

Fig. 1  Path diagram of the Sleep Preoccupation Scale (SPS). Notes for Fig. 1: SPS CBC = Sleep Preoccupation Scale – Factror 1 Cognitive Behavioral Conse-
quences. SPS AC = Sleep Preoccupation Scale – Factor 2 Affective Consequences. SPS Total = Total Sleep Preoccupation Scale Score
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criterion (AIC = 28626.57), Bayesian information crite-
rion (BIC = 29029.02), and consistent Akaike information 
criterion (CAIC = 29124.02) are information-theoretic 
measures that can be used for model comparison, with 
lower values indicating better fit. The log-likelihood value 

(-14218.28) represents the log-likelihood of the model, 
with higher values indicating a better fit. The squared 
standard deviation (SSD = 0.71) and mean squared error 
(MSE = 0.06) provide additional measures of model fit, 
with lower values suggesting better fit (See Table 5).

Other results
The convergent validity of the Arabic version of the 
SPS was examined by investigating its correlations with 
other relevant measures. The results demonstrated good 
convergent validity, with a significant positive correla-
tion between the SPS total score and the AIS (r = 0.48, 
p < 0.001). This suggests that higher levels of sleep pre-
occupation, as measured by the SPS, are associated with 
greater insomnia severity. Furthermore, the SPS exhib-
ited a strong positive correlation with the GAD-7 score 
(r = 0.57, p < 0.001), indicating that greater sleep preoccu-
pation is related to elevated levels of generalized anxiety 
symptoms. The SPS also showed a robust positive corre-
lation with the APSQ (r = 0.79, p < 0.001), providing fur-
ther evidence of its convergent validity in the context of 
anxiety and preoccupation related to sleep. The two sub-
scales of the SPS, the CBC and AC subscales, also dem-
onstrated significant positive correlations with the AIS, 
GAD-7, and APSQ, although they were slightly lower in 
magnitude than the total SPS (See Table 5).

The insomnia group (n = 243) scored higher than the 
no insomnia group (n = 280) on SPS and both of its sub-
scales, according to series of independent samples t-tests. 
A significant difference was found in the SPS CBC sub-
scale (t(521) = 8.215, p < 0.001, Cohen’s d = 0.72), with 
the Insomnia group (M = 49.3, SD = 9.21) scoring higher 
than the No Insomnia group (M = 42.4, SD = 9.71). The 
SPS AC subscale also revealed a significant difference 
(t(521) = 10.22, p < 0.001, Cohen’s d = 0.90), with the 
Insomnia group (M = 26.5, SD = 6.75) scoring higher than 
the no insomnia group (M = 20.9, SD = 5.68). Addition-
ally, a significant difference was observed in the SPS Total 
score (t(521) = 10.12, p < 0.001, Cohen’s d = 0.89), with the 
insomnia group (M = 75.8, SD = 14.59) scoring higher 
than the no Insomnia group (M = 63.4, SD = 13.37).

While there were significant differences in scores 
between the insomnia vs. no insomnia groups on the SPS 

Table 3  Reliability analysis coefficients of the Sleep 
Preoccupation Scale (SPS) n = 523
Scale Cronbach’s α McDonald’s ω Intraclass coefficient (ICC)
SPS Total 0.92 0.92 0.95
SPS CBC 0.89 0.89 0.92
SPS AC 0.88 0.88 0.91
Notes SPS CBC = Sleep Preoccupation Scale – Factror 1 Cognitive Behavioral 
Consequences. SPS AC = Sleep Preoccupation Scale – Factor 2 Affective 
Consequences. SPS Total = Total Sleep Preoccupation Scale Score. ICC was based 
on two-way mixed effects, consistency, single rater/measurement coefficient

Table 4  Rasch analysis of the Sleep Preoccupation Scale (SPS) 
n = 523
Item Ability measure SE Infit Outfit Point biserial
SPS1 -0.48 0.05 1.24 1.26 0.48
SPS2 -0.64 0.05 0.88 0.89 0.6
SPS3 -0.27 0.05 0.83 0.87 0.62
SPS4 -0.07 0.05 0.94 0.93 0.61
SPS5 -0.09 0.05 1.09 1.13 0.53
SPS6 -0.22 0.05 0.99 1.02 0.59
SPS7 -0.46 0.05 1.19 1.19 0.55
SPS8 0.44 0.05 1.01 1.04 0.58
SPS9 -0.32 0.05 0.95 0.93 0.62
SPS10 0.31 0.05 1.04 1.17 0.46
SPS11 0.24 0.05 0.79 0.8 0.64
SPS12 0.1 0.05 0.96 0.96 0.61
SPS13 -0.36 0.05 1.01 1.05 0.55
SPS14 -0.14 0.05 1.15 1.18 0.56
SPS15 -0.04 0.05 0.82 0.79 0.63
SPS16 0.31 0.05 0.81 0.82 0.62
SPS17 0.43 0.05 0.83 0.83 0.63
SPS18 0.74 0.05 1 1.02 0.57
SPS19 -0.13 0.05 0.94 0.92 0.62
SPS20 0.07 0.05 1.04 1.03 0.58
SPS21 0.57 0.05 1.04 1.16 0.57
SPS22 0.01 0.05 1.02 1 0.61
Note. Item analysis was performed using the Rating Scale Model (RSM). 
AIC = Akaike information criterion (28626.57), BIC = Bayesian information 
criterion (29029.02), CAIC = consistent Akaike information criterion (29124.02). 
The log-likelihood represents the log-likelihood value of the model (-14218.28). 
SSD = squared standard deviation (0.71) and MSE = mean squared error (0.06)

Table 5  Intercorrelations of the Sleep Preoccupation Scale (SPS) and convergent validity of the with Athens Insomnia Scale (AIS), 
generalized anxiety disorders Scale (GAD-7), and anxiety and preoccupation about Sleep Questionnaire (APSQ)

SPS Total SPS CBC SPS AC AIS GAD-7 APSQ
SPS Total — — — 0.48 0.57 0.79
SPS CBC 0.94 — — 0.41 0.49 0.68
SPS AC 0.86 0.62 — 0.48 0.55 0.77
Notes SPS CBC = Sleep Preoccupation Scale – Factror 1 Cognitive Behavioral Consequences. SPS AC = Sleep Preoccupation Scale – Factor 2 Affective Consequences. 
SPS Total = Total Sleep Preoccupation Scale Score. AIS = Athens Insomnia Scale. GAD-7 = Generalized Anxiety Disorders. APSQ = Anxiety and Preoccupation About 
Sleep Questionnaire. All correlations are significant at p < 0.001
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and its subscales, the overall pattern of results was nota-
bly similar. See Fig. 2.

Discussion
The main goal of this research was to assess the reliability 
and validity of the Arabic version of the SPS. We found 
that the Arabic SPS demonstrated acceptable reliabil-
ity and validity. Our results showed that the Cronbach’s 
alpha/McDonald’s omega coefficient for the total SPS 
scale was 0.92, which aligns with the original version of 
the scale [7]. CFA showed a two-factor solution, repli-
cating the original factor structure of the SPS with high 
model fit [7]. The Rasch analysis results indicated that the 
SPS generally exhibited satisfactory psychometric prop-
erties. Most items demonstrated good fit to the Rasch 
model and adequate discrimination. However, item SPS1 
exhibited some misfit, which warrants further examina-
tion or potential removal. The model fit statistics sug-
gested an adequate fit of the Rasch model to the data. 
These findings supported the use of the SPS as a valid and 
reliable measure of sleep preoccupation. The insomnia 
group scored higher than the no insomnia group on SPS 
and both of its subscales, according to series of indepen-
dent samples t-tests. These findings suggest that individ-
uals with insomnia experience more severe sleep-related 

problems across multiple dimensions compared to those 
without insomnia. Still, while there were significant dif-
ferences in scores between the insomnia vs. no insomnia 
groups on the SPS and its subscales, the overall pattern 
of results was notably similar. Given the findings above, 
it is clear that the Arabic translation of the Sleep SPS can 
be suitable for both clinical and non-clinical populations. 
The high prevalence of insomnia symptoms, which can 
affect up to 35–40% of any population [32, 33], under-
scores the importance of reliable assessment tools like 
the SPS. Its applicability across diverse groups enhances 
its utility in identifying sleep-related concerns, making it 
a valuable resource for addressing insomnia symptoms in 
varied settings.

Measurement invariance results suggest that the SPS 
exhibits a similar basic factor structure across both 
insomnia and non-insomnia groups.

This study is the first to translate and validate the Ara-
bic version of the SPS, aiming to fill a significant gap in 
the literature by providing a culturally appropriate tool 
for assessing sleep-related concerns in Arabic-speaking 
populations.

The successful translation of the SPS into Arabic has 
important clinical and research implications. By adapt-
ing the SPS to Arabic, researchers can now explore 

Fig. 2  Comparision between cases with insomnia vs. no insomnia using the Sleep Preoccupation Scale (SPS). Notes for Fig. 2: Error bars = standard 
deviation. SPS CBC = Sleep Preoccupation Scale – Factror 1 Cognitive Behavioral Consequences. SPS AC = Sleep Preoccupation Scale – Factor 2 Affective 
Consequences. SPS Total = Total Sleep Preoccupation Scale Score. Sample sizes for each group (n = 243 for insomnia, n = 280 for no insomnia)
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how sleep-related daytime processing affects the men-
tal health and well-being of Arabic-speaking individuals 
[14].

The findings of our study underscore the significance 
of the Arabic version of the SPS as a reliable and valid 
measure for assessing sleep-related cognitive processes 
among Arabic-speaking populations. Our results align 
with previous research demonstrating the critical role 
of daytime preoccupation in the development and main-
tenance of sleep disturbances. By adapting the SPS, 
we provide a culturally relevant tool that enhances the 
understanding of sleep preoccupation in diverse con-
texts, facilitating targeted interventions for individuals 
struggling with insomnia. However, it is important to 
acknowledge the limitation of our study, as we primar-
ily focused on a non-clinical population. Thus, future 
research should aim to target individuals diagnosed with 
insomnia or similar sleep disorders to further validate the 
Arabic SPS in clinical settings. This will enhance its appli-
cability and effectiveness in identifying and addressing 
sleep-related concerns in clinical practice.

To highlight the similarities and differences in profiles 
between the original study and the Arab study, several 
key aspects emerge. Both studies focus on sleep preoccu-
pation and its impact on daytime functioning, emphasiz-
ing how cognitive and emotional responses to poor sleep 
influence overall well-being. While the original Eng-
lish language study primarily involves participants from 
the UK, the Arab study enhances our understanding by 
focusing on a diverse demographic, potentially includ-
ing a wider age range that influences the nature of sleep 
preoccupations [7]. Both studies draw upon relevant psy-
chological frameworks, and the Arab study integrates 
culturally specific models that enhance the interpreta-
tion of sleep-related distress. Ultimately, the outcomes 
of the Arab study resonate with the original research and 
broaden the implications for understanding sleep-related 
issues across different cultural contexts, suggesting that 
interventions may need to be tailored to fit the unique 
needs of diverse populations.

The availability of a culturally adapted and validated 
measure like the Arabic SPS opens up opportunities for 
comparative research on sleep preoccupation across dif-
ferent cultural groups. Researchers can investigate how 
cultural factors influence sleep behaviors and beliefs, 
leading to a better understanding of the role of culture 
in shaping individuals’ experiences of sleep and wake-
fulness. In clinical practice, the Arabic SPS can be used 
to assess and monitor sleep-related cognitive processes 
and behaviors in Arabic-speaking patients with sleep 
disturbances. By incorporating the Arabic SPS into clini-
cal assessments, healthcare providers can gain insights 
into the impact of sleep preoccupation on daytime 

functioning and tailor interventions to address specific 
sleep-related concerns in Arabic-speaking populations.

Our study has several strengths that support its con-
tribution to the field. First, this study represents the first 
effort to develop a reliable and consistent tool for assess-
ing sleep disorders in the Arabic community. Second, we 
implemented a rigorous translation procedure, adher-
ing to best practices to ensure the accuracy and cultural 
appropriateness of the questionnaire. Finally, we con-
ducted comprehensive psychometric evaluations, includ-
ing internal consistency, convergent validity, test-retest 
reliability, and CFA. These thorough evaluations provide 
robust evidence of the validity of the Arabic version of 
the SPS.

However, while our study provides valuable insights, 
it is important to acknowledge its limitations. The use of 
convenience sampling via social media and instant mes-
saging platforms may have introduced selection bias, 
potentially limiting the generalizability of our findings. 
Additionally, the reliance on self-report measures could 
have led to social desirability and response bias. Further-
more, the sample size may have restricted our ability to 
detect potential issues with the questionnaire. Moreover, 
the young age of the participants and the overrepresenta-
tion of females (70% of the sample) may limit the applica-
bility of our findings to older individuals and males.

Conclusions
Our study successfully translated the SPS questionnaire 
into Arabic while preserving its psychometric properties. 
The reliability and validity of the translation were rigor-
ously tested and found to be statistically comparable to 
those of the original versions of the SPS. This tool can be 
used to assess the impact of daytime thoughts on night-
time insomnia effectively, providing a valuable resource 
for clinicians, researchers, and patients. We believe that 
the Arabic SPS will significantly improve care and acces-
sibility for Arabic-speaking individuals, significantly 
advancing sleep research.
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