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Abstract

Insomnia catastrophizing has attracted attention in recent years. Individuals may have started to recognize the importance of
evaluating the consequences of insomnia, which has worsened during the coronavirus disease 2019 (COVID-19) pandemic.
The present study aimed to test the validity and reliability of the Insomnia Catastrophizing Scale (ICS) in the Turkish young
adult population. The study group consisted of a total of 387 participants: 57 in the pilot study and 330 in the main study.
The majority of the participants in the study were females. According to the results of the confirmatory factor analysis, the
single-factor structures of the ICS nighttime and daytime forms were confirmed to be the same as in the original structure,
and the fit indices were above the acceptable limits. The ICS forms had very high reliability. The findings of the present
study showed that the Turkish daytime and nighttime forms of the ICS are valid and reliable instruments. The results pro-
vide a means of measuring insomnia catastrophizing for use in therapeutic and counseling settings for Turkish young adult
population. We also propose that mental health practitioners should design interventions to reduce insomnia catastrophizing
in Turkish culture.
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Introduction

Insomnia is a major psychiatric disorder, and insomnia and
insomnia-related disorders have been defined in the DSM-5
[1]. Insomnia has several characteristics, such as difficulty
falling asleep and poor-quality sleep [2]. Wide ranges in
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prevalence rates of insomnia were reported before the
COVID-19 pandemic [3]. Sleep disorders and other sleep-
related problems have become increasingly common during
the COVID-19 pandemic. Recent findings emphasized the
high prevalences of insomnia and insomnia-related problems
among the general population [4] and healthcare workers
[5]. In the latest study, the prevalence of poor sleep in the
Turkish adult population was 55.1%, which is remarkably
high [6].

There are some conditions that result in the exacerba-
tion of insomnia in the clinical and non-clinical populations.
Insomnia catastrophizing is related to the cognitive aspect
of insomnia and is a developing concept that has recently
gained attention. Sleep disorders, such as insomnia, are
associated with catastrophic consequences [7]. In catastro-
phizing, which includes making unreasonable and negative
predictions [8], the negative consequences of a situation are
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exaggerated. Catastrophizing thoughts that are associated
with various psychological and physiological problems may
be related to the individual himself, his environment, or the
world [9]. Catastrophizing thoughts also include destructive
cognitive evaluations of the answer to the question “what
if it happens” in relation to a catastrophic situation that
causes anxiety [10]. Similarly, insomnia catastrophizing is
the cognitive exaggeration of the consequences of sleep dis-
turbance and the resulting impairment of daily functioning
[7]. Insomnia catastrophizing is related to negative thoughts
about insomnia rather than daily anxieties or poor sleep
quality [11]. The insomnia catastrophizing includes sleep-
related worries, pre-sleep cognitive arousal, and general
anxiety. Insomnia is also associated with early awakening
and a decrease in total sleep time. In insomnia catastrophiz-
ing, which is considered in two categories, nighttime and
daytime, individuals have catastrophizing thoughts about
nighttime insomnia that negatively affect daytime function-
ing [12].

Some measurements are needed to assess insomnia and
related problems. There are several instruments currently
available to measure insomnia [13]. The Bergen Insomnia
Scale (BIS) [14], Insomnia Severity Index (ISI) [15], Ath-
ens Insomnia Scale (AIS) [16], and Catastrophic Thoughts
about Insomnia Scale (CTIS) [11] are some of these instru-
ments. Another instrument is the ICS. The ICS is a 17-item
self-report questionnaire that assesses both nighttime and
daytime insomnia catastrophizing [17]. ICS differs from
other insomnia measurement instruments in several ways.
First, ICS appears to be able to distinguish individuals with
insomnia from those with poor sleep and those who have
adequate sleep without a specific disorder [7]. Second, there
are psychological effects of insomnia in both the daytime
and the nighttime. This situation is expressed based on the
cognitive model [18]. Third, similar measurement instru-
ments for insomnia catastrophizing (e.g., CTIS; [11]) focus
on past and present rumination, making them theoretically
inappropriate for the measurement of catastrophizing, which
focuses on the future. The ICS focuses on catastrophizing
thoughts about the future rather than about current and past
events [12].

The psychometric properties of ICS were examined in a
large community-dwelling sample [12], and Italian [7] and
Portuguese versions [19] were adapted. The presence of a
one-factor structure was confirmed for both the Insomnia
Catastrophizing Scale—Nighttime (ICS—N) and the Insomnia
Catastrophizing Scale-Daytime (ICS-D). Additionally, the
relationship of the ICS with specific variables was also dis-
cussed in these studies. For example, in the study on the Ital-
ian version of the scale, it was stated that ICS—N and ICS-D
scores increased with age, and sex played a mediating role
between catastrophizing thoughts and insomnia severity
[7]. Instruments measuring insomnia-related cognition are
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limited in Turkey. Some of the commonly used scales are the
Insomnia Severity Index [20], Bergen Insomnia Scale [21]
and Pittsburgh Sleep Quality Index [22]. Only one instru-
ment measures catastrophizing, rumination, or cognitive
factors in insomnia [23].

The findings of previous studies showed the importance
of the control of dysfunctional cognition in cognitively
based models of insomnia [24, 25]. In addition, studies have
shown that there are several points of association between
insomnia and anxiety. It has been reported that general anxi-
ety and insomnia affect daily functioning [26, 27]. Consid-
ering the possible relationship of catastrophizing thoughts
about insomnia with anxiety and the ability to control those
thoughts, we aimed to develop and evaluate the psychomet-
ric properties of the Turkish adaptation of the ICS. We also
aimed to investigate the relationships between catastrophiz-
ing thoughts, general anxiety and thought control capability.
The ICS has not been adapted to any Eastern or Middle East-
ern society. This study was performed to analyze the factor
structure of the ICS in Turkish society. The present study
evaluates whether the factor structure of the ICS remains
the same in Turkish society, which is culturally different
from the society in which the original ICS was developed.
Moreover, this study will provide Turkish mental health pro-
fessionals with a cognitive theory-based instrument for the
assessment of insomnia catastrophizing.

Materials and methods
Pilot study
Participants

The study group consisted of 57 Turkish young adults. There
were 50 (87.7%) females and 7 (12.3%) males. The mean
age of the participants was 23.16 years (sd =3.50). The par-
ticipants consisted of 35 (61.4%) university students and 22
(38.6%) graduates.

Main study
Participants

The study group consisted of 330 Turkish young adults.
There were 236 (71.5%) females and 94 (28.5%) males. The
mean age of the participants was 21.35 years (sd=3.02,
range = 17-34). The highest number of participants 194
(58.8%) were people between the ages of 18 and 21. In
addition, 4 (1.2%) of the participants are the age of 17, 92
(27.9%) between the ages of 22 and 24, and 40 (12.1%) of
them between the ages of 25 and 34. The participants con-
sisted of 278 (84.2%) university students and 52 (15.8%)
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graduates. In the participant group, there are mostly students
from Recep Tayyip Erdogan University (N=280, 92.7%),
followed by students from Eskisehir Osmangazi Univer-
sity (N=94, 41.7%). Also, participants were surveyed from
seven different geographical regions of the Republic of Tur-
key. They were primarily from Central Anatolia (N=152,
46.1%), followed by the Black Sea region (N=117, 35.5%).
Participants answered to sleep quality in the last month on a
scale of 1-10. The mean sleep quality was 4.88 (sd =2.18).
This rate is close to the midpoint. However, this rate is
remarkable for the coronavirus disease 2019 (COVID-19)
pandemic. Moreover, we asked the participants to indicate
their daily sleep time in the last month. The mean sleep
time was 7.47 (sd=1.50). Studies are stating that the aver-
age sleep time for young adults should be between 7 and 9 h
[28, 29, 30].

Instruments

The insomnia catastrophizing scale (ICS)

The original version of the ICS was developed in 2012 [17].
The scale consists of two subscales. The Insomnia Catastro-
phizing Scale-Nighttime (ICS-N) is a self-reported scale
that detects catastrophizing thoughts about nighttime symp-
toms of insomnia. The ICS-N consists of eleven items and
one dimension. Item examples include “My poor sleep will
always continue” and “My poor sleep will result in a nervous
breakdown”. Responses to the items on the ICS-N are given
based on a 6-point Likert-type scale (0 =never, 5 =always).
Cronbach’s alpha (a) was 0.92. Item factor loadings for the
ICS—N were a minimum of 0.67 for the first study and 0.65
for the second study. The variance explanation power of
the ICS—-N was 59.1% [12]. The Insomnia Catastrophizing
Scale-Daytime (ICS-D) is a self-reported scale that detects
catastrophizing thoughts about daytime symptoms of insom-
nia. The ICS-D consists of six items and one dimension.
Item examples include “I will feel awful all day” and “T will
lose control over my ability to function”. The responses to
the items on the ICS-D are also given based on a 6-point
Likert-type scale (0 =never, 5 =always). Cronbach’s alpha
(o) was 0.91. Item factor loadings for the ICS-N were a
minimum of 0.74 for both studies. The variance explanation
power of the ICS-N was 70.1% [12].

Thought control capability questionnaire (TCCQ)

The original version of the Thought Control Capability
Questionnaire (TCCQ) was developed in 2005 [31]. There
is a short version of the TCCQ, which has 8 items, and a
long version, which has 25 items. The Turkish version of the
TCCQ was adapted for the youth and adult populations in

2020. The TCCQ measures the individual’s ability to control
their thoughts. The responses to the items on the TCCQ are
given on a 5-point Likert-type scale (1 =strongly disagree,
5 =strongly agree). Cronbach’s alpha (a) was 0.93 [32].

Generalized anxiety disorder-7 scale (GADS)

The original version of the Generalized Anxiety Disorder-7
Scale (GADS) was developed in 2006 [33]. The Turkish
version of the GADS was adapted for the adult and clini-
cal populations in 2013. The GADS is a self-reported scale
that detects generalized anxiety disorder. The GADS has 7
items. The responses to the items on the GADS are given on
a 4-point Likert-type scale (0 =never, 3 =nearly every day).
Cronbach’s alpha (a) was 0.85 [34].

Procedure

We communicated with the author of the ICS via e-mail and
obtained permission to translate the ICS into Turkish. Later,
we applied for approval from the ethics committee. We fol-
lowed the steps for translating the ICS into Turkish that were
suggested by the International Test Commission [35]. The
instrument was designed online using Google Forms. The
pilot study and Study 1 were completed between December
2020 and January 2021. All participants read and signed
the informed consent form and voluntarily participated in
the study.

Data analysis

The data were analyzed using SPSS [36], JASP [37], and
LISREL [38]. Cronbach’s alpha and McDonald’s omega
were calculated to assess reliability. Pearson’s correlation
was used to detect the relationships between variables. The
factor structure was confirmed by confirmatory factor analy-
sis (CFA). Reliability values above 0.70, Pearson’s correla-
tion coefficients greater than 0.30, fit values y* (chi-square/
degree of freedom) less than 5.0 [39], RMSEA values less
than 0.10 [40], CFI values greater than 0.90 [41], TLI values
greater than 0.95 [42], GFI values greater than 0.90 [43]
and SRMR values less than 0.05 [42] were the considered
criteria.

Results

Translation process

During the adaptation process, we consulted 7 experts (2
English teachers and 5 academics) when translating the orig-

inal ICS into Turkish. Five experts evaluated the translations
of the Turkish items and decided on the most appropriate
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forms of expression. The Turkish form was translated back
into English by two linguists, and the researchers compared
the items between the original English form. After the final
evaluation, the ICS was administered to a small group.

Pilot study

In the pilot study, we checked the item-total correlations,
reliability, and correlation between the ICS-N and ICS-D.
The results showed that item-total correlations were between
0.46 and 0.89 for the ICS-N and between 0.85 and 0.93 for
the ICS-D. Cronbach’s alpha (a) was 0.90 for the ICS-N
and 0.95 for the ICS-D. The ICS-N score was found to
be positively correlated with the ICS-D score (r=0.71,
p<0.01). After examining the findings in the pilot study
and consulting the opinions of the participants about the
items, the final versions of the ICS forms were developed.

Main study
Reliability

We calculated the Cronbach’s alpha (@) and McDonald’s
omega (@) values using JASP. Cronbach’s alpha (a) was
0.91 for the ICS-N and 0.95 for the ICS-D. McDonald’s
omega (w) was 0.92 for the ICS-N and 0.95 for the ICS-D
(see Table 1).

Confirmatory factor analysis

CFA was performed with LISREL version 8.80 to evalu-
ate the fit indices using maximum likelihood estimation.
The ICS-N were tested, and the results were as follows:
7$=192.03, df=44, GFI=0.90, CFI=0.97, SRMR =0.05,
TLI=0.96, and RMSEA =0.10. The model suggested sig-
nificant modifications between item-3 and item—5. The
error terms of item—3 (My physical health will be negatively
affected) and item-5 (My poor sleep will have serious conse-
quences) in the ICS-N were associated. Therefore, we modi-
fied item—3 and item—5. After the modifications, the results
were as follows: ;(2: 155.76, df=43, GF1=0.92, CFI=0.98,
SRMR =0.04, TLI=0.97, and RMSEA =0.09. Addition-
ally, ICS-D were tested, and the results were as follows:
7> =87.85, df=9, GF1=0.92, CFI=0.98, SRMR =0.03,
TLI=0.96, IFI=0.98, and RMSEA =0.16. The model
suggested significant modifications between item—2 and
item-3. The error terms of item-2 (My poor sleep will have
serious consequences today) and item-3 (I will feel worse
and worse) in the ICS-D were associated. Thus, we modi-
fied item—2 and item—3. After the modifications, the results
were as follows: X2 =36.94, df=8, GF1=0.96, CF1=0.99,
SRMR =0.02, TLI=0.98, and RMSEA =0.10. In this study,
the factors loadings for the ICS—N and ICS-D were high,
which was also observed in previous studies. Item factor
loads were found to be at least 0.51 for the ICS—N and at
least 0.85 for the ICS-D (see Table 2).

Table 1 Item analysis and

s Mean SD Item-total cor- Item-rest cor- If item dropped
reliabily relations relations Cronbach’s a McDonald’s @
ICS_N1 2.16 1.44 0.65%* 0.58%* 0.91 0.91
ICS_N2 1.96 1.54 0.64°* 0.57* 0.91 0.91
ICS_N3 292 1.66 0.77* 0.71%* 0.90 0.91
ICS_N4 2.50 1.55 0.58°%* 0.50% 0.91 0.92
ICS_N5 242 1.67 0.79% 0.73%* 0.90 0.91
ICS_N6 2.79 1.76 0.75% 0.69%* 0.91 0.91
ICS_N7 2.04 1.65 0.86%* 0.82* 0.90 0.90
ICS_N8 2.54 1.68 0.76%* 0.69%* 0.91 0.91
ICS_N9 2.10 1.69 0.837% 0.78* 0.90 0.90
ICS_N10 1.76 1.68 0.69%* 0.62°%* 0.91 0.91
ICS_N11 2.92 1.64 0.72% 0.65* 0.91 0.91
ICS—Nighttime 26.11 13.18 - - 0.92 0.91
ICS_D1 2.59 1.62 0.897%* 0.84%* 0.95 0.95
ICS_D2 2.24 1.54 0.90* 0.85%* 0.94 0.94
ICS_D3 2.16 1.61 0.91°%* 0.86%* 0.94 0.94
ICS_D4 2.64 1.55 0.92°% 0.88%* 0.94 0.94
ICS_D5 2.67 1.60 0.90%* 0.85%* 0.94 0.95
ICS_D6 2.50 1.59 0.89% 0.84%* 0.95 0.95
ICS-Daytime 14.80 8.56 - - 0.95 0.95

“p<0.01
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Table 2 Factor loadings

Original study Italian study Portuguese  Turkish study
study No modification A-modification
ICS—Nighttime
ICS_N1 0.72 0.78 0.72 0.60 0.60
ICS_N2 0.67 0.70 0.73 0.59 0.59
ICS_N3 0.82 0.80 0.76 0.74 0.71
ICS_N4 0.70 0.65 0.61 0.51 0.51
ICS_NS5 0.84 0.84 0.80 0.77 0.75
ICS_N6 0.76 0.66 0.73 0.72 0.72
ICS_N7 0.77 0.84 0.81 0.87 0.88
ICS_N8 0.74 0.72 0.63 0.74 0.73
ICS_N9 0.77 0.78 0.81 0.83 0.84
ICS_N10 0.65 0.78 0.74 0.65 0.66
ICS_N11 0.71 0.75 0.75 0.68 0.67
ICS—-Daytime
ICS_D1 0.80 0.76 0.85 0.86 0.86
ICS_D2 0.84 0.87 0.90 0.87 0.85
ICS_D3 0.74 0.82 0.81 0.88 0.86
ICS_D4 0.83 0.89 0.89 0.91 0.92
ICS_D5 0.84 091 091 0.88 0.89
ICS_D6 0.76 0.85 0.84 0.86 0.87
Convergent validity Discussion

The correlations among the ICS-N, ICS-D, TCCQ and
GADS were analyzed using Pearson’s correlation analysis.
The ICS-N score was found to be positively correlated with
the ICS-D score (r=0.74, p<0.01) and the GADS score
(r=0.51, p<0.01). The ICS-N score was found to be nega-
tively correlated with the TCCQ score (r=— 0.58, p<0.01).
The ICS-D was found to be positively correlated with the
GADS score (r=0.46, p<0.01) and negatively correlated
with the TCCQ score (r=— 0.50, p<0.01).

Sex differences in the ICS-D and ICS-N

In the present study, we compared the ICS-N and ICS-D
scores between females and males using SPSS v.18 software.
Independent sample #-tests showed that both the ICS-N and
ICS-D scores were significantly higher for females than for
males (see Table 3).

In the present study, we tested the Turkish adaptation of the
ICS-D and ICS-N in a young adult population. First, we
translated the instrument. Then, we performed a pilot study
and a main study. In the pilot study, we tested the item-
total correlations for both the ICS—D and ICS—N, reliability
scores, and correlations between the ICS—D and ICS—N. The
findings of the pilot study showed good item-total correla-
tions, high reliability, and strong correlations between the
ICS-D and ICS-N. The findings of the main study showed
similar reliability scores for the ICS—N and ICS-D as those
in the pilot study. In the main study, the ICS—-N scores
were 26.11 (sd=13.18), and the ICS-D scores were 14.80
(sd=8.56). The factor structures of the ICS-D and ICS-N
were confirmed in a Turkish population. The item factor
loads were also satisfactory. Pearson’s correlations among
the ICS-N, ICS-D, TCCQ, and GADS were at least moder-
ate. Moreover, females had higher scores than males on both
the ICS-N and ICS-D.

Table 3 Sex differences of ICS

Parameter Male Female 1(328) P

M SD M SD
ICS-N 23.46 12.61 27.17 13.28 —-2321 0.021%*
ICS-D 13.22 8.79 15.43 8.40 —2.123 0.035%

*p<0.05, Cohen’s d for ICS-N=— 0.28 and ICS-D=-0.26
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The ICS-D and ICS—N have high reliability scores
(greater than 0.90), as in the original studies [12, 17],
the Italian version [7] and the Portuguese version [19].
The ICS-D and ICS—N factor structures in the Italian
[7] and Portuguese [19] adaptations were confirmed to
be the same as the single-factor original structure. Simi-
larly, in the present study, the single-factor structure was
confirmed, and the fit indices showed that the data fit
the model. Item factor loadings ranged from 0.51 to 0.88
for the ICS—N and between 0.85 and 0.92 for the ICS-D.
Item factor loads should be above 0.30 [44]. The Turkish
versions of the ICS-D and ICS—N met the minimum item
factor loadings condition. In previous studies, moderate
[17] and strong [12] correlations were provided between
ICS-D, ICS-N, and anxiety. In the present study, the
ICS-D and ICS-N had moderate correlations with gen-
eralized anxiety and thought control capability, which is
evidence supporting convergent validity.

The data of the current study were provided during the
COVID-19 pandemic. It is noteworthy that in the pre-
sent study the ICS-D score was 14.80 and the ICS-N
score was 26.11. In the original study, participants with
insomnia disorder had an ICS-D score of 6.40 and an
ICS—N score of 14.9 [12]. More clearly, the ICS scores in
current study are higher than in the original scale study.
This finding may be because the adaptation studies of the
scale were carried out during the COVID-19 pandemic.
Because studies have shown that the prevalence of insom-
nia, length of stay in bed, and total sleep time increased
significantly in the general population during the COVID-
19 pandemic [45, 46] and that the population in the quar-
antine process had higher levels of depression, anxiety,
and more than the normal population demonstrated a risk
of insomnia [47]. It appears that the COVID-19 pandemic
is associated with higher rates of insomnia than normal-
time (before COVID-19 pandemic) insomnia and that the
pandemic causes various mental problems [48]. We think
that the strong relationship observed between the COVID-
19 outbreak and insomnia symptoms [49], which points to
higher scores than those observed in the general popula-
tion, explains the insomnia catastrophe scores observed
in the current study, which were higher than individuals
with insomnia disorders.

A remarkable finding of the present study was that
females had higher ICS-D and ICS-N scores than males.
Insomnia catastrophizing is a new concept; therefore, the
studies examining insomnia catastrophizing by sex are
limited. Although some differences have been reported
in Italy [7], more research is needed on the differences in
insomnia catastrophizing by sex.
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Limitations

This study has some limitations. The first of these limita-
tions is that the Turkish version of the ICS was only tested
in a young adult group. Second, we did not determine the
cutoff score. Increasing ICS scores indicate more insom-
nia catastrophizing. Third, we could not use the Insomnia
Severity Scale [20] in the present study. Because although
we sent e-mails to the authors of the scale many times, we
could not get permission to use the scale. In future studies,
researchers should evaluate the relationships between the
ICS-D and ICS—-N forms and insomnia severity. Fourth,
test—retest validity could not be assessed. Fifth, we did not
test measurement models for sex differences or investigate
possible relationships.

Conclusion

The findings showed that the ICS-D and ICS—N are valid
and reliable instruments in the young adult population.
ICS-D and ICS—N can be used to measure insomnia cata-
strophizing in Turkish culture. Cognitive-behavioral ther-
apy and psychotherapy are the most important treatment
modalities in Turkey [50]. Mental health professionals
(such as psychological counselors and psychologists) can
use these instruments in individual counseling, therapy,
and group therapy. Specifically, cognitive or cognitive-
behavioral therapists can detect individuals’ insomnia
catastrophizing using these instruments. As a result,
therapists can make significant contributions to their cli-
ents’ progress in therapy by enabling them to change their
cognitive structures (both daytime and nighttime) regard-
ing the future and the present. Second, adaptations of the
ICS to Italian [7] and Portuguese [19] have been reported.
The present study provides evidence that the cognitive
structure of insomnia catastrophizing can be confirmed in
societies with culturally significant differences. This study
encourages the adaptation of the ICS for use in different
cultures. It is important to investigate the cause of sex dif-
ferences in ICS scores in Turkey and possible differences
in other cultures (such as Middle Eastern and Eastern
societies). It is important to consider the reasons females
experience higher levels of insomnia catastrophizing and
develop interventions to reduce insomnia catastrophizing.
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