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Objective The aim of this study was to explore the psychometric properties of the Insomnia Severity Index (ISI) based on modern test
theory, such as item response theory (IRT) and Rasch analysis, with shortened versions of the ISI among the general population.

Methods We conducted two studies to evaluate the reliability and validity of the shortened versions of the ISI in a Korean population. In
Study I, conducted via online survey, we performed an exploratory factor analysis (n=400). In Study II, confirmatory factor analysis (CFA)
was conducted (n=400). IRT and Rasch analysis were performed on all samples. Participants symptoms were rated using the ISI, Dys-
functional Beliefs and Attitudes about Sleep-16 items, Dysfunctional Beliefs about Sleep-2 items, Patient Health Questionnaire-9 items,
and discrepancy between desired time in bed and desired total sleep time.

Results CFA showed a good fit for the 2-factor model of the ISI (comparative fit index=0.994, Tucker-Lewis index=0.990, root-mean-
square-error of approximation=0.039, and standardized root-mean-square residual=0.046). The 3-item versions also showed a good fit
for the model. All scales showed good internal consistency reliability. The scale information curve of the 2-item scale was similar to that of

the full-scale ISI. The Rasch analysis outputs suggested a good model fit.

Conclusion The shortened 2-factor ISI is a reliable and valid model for assessing the severity of insomnia in the Korean population.

The results are needed to be explored further among the clinical sample of insomnia.

Keywords Validation study; Insomnia; Sleep; Reliability and validity.

INTRODUCTION

Insomnia is a common complaint in psychiatric primary care
clinics.' It has been consistently reported that women are pre-
disposed to insomnia, and insomnia has become more prev-
alent among the older population as time has progressed.* The
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Insomnia Severity Index (ISI)’ is commonly used both in clini-
cal practice and in research to measure the severity of insom-
nia. The ISI is a brief scale that is reliable and well-validated in
numerous languages. There are seven items in the question-
naire that are designed to assess sleep onset (item 1a), sleep
maintenance (item 1b), early morning awakening (item 1c),
satisfaction with sleep patterns (item 2), interference with dai-
ly functioning due to sleep problems (item 3), other people’s
perceptions of the impairment caused by sleep disorders (item
4), and worry regarding sleep problems (item 5).

The ISI has been reported to be a 2-factor model. Moscou-
Jackson et al.* reported a 2-factor structure with seven items
(Factor I: item 1a, 1b, and 1¢; Factor II: item 2, 3, 4, and 5), and
Otte et al.” reported a slightly modified version of the same
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scale (Factor I: item 1a, 1b, 1c, and 2; Factor II: item 3, 4, and 5)
(Table 1).** Although the complete ISI scale is a brief Likert-
type scale that can be applied in clinical practice, several stud-
ies have examined a shortened version of the ISI that can be
used in clinical practice. Morin et al.* validated the ISI and
proposed that the first three items (item 1a, 1b, and Ic, indi-
cating the severity of initial, middle, and late insomnia, re-
spectively) can possibly be used together as a shortened ver-
sion of the ISI. Wells et al.® explored the shortened version of
the ISI, and they observed that three items (item 2—“satisfac-
tion,” item 3—“interference;” and item 5-“distress”) together
could be used as a reliable and valid brief version of the ISI.
Furthermore, using two items (item 2—“satisfaction” and item
3—“interference”), Kraepelien et al.” proposed a very brief ver-
sion of the ISL

In the Korean population, the ISI has already been validat-
ed in a study of 169 patients with primary insomnia, 133 pa-
tients with comorbid insomnia, and 312 patients with obstruc-
tive sleep apnea.'” The Korean version of the ISI is a reliable
(Cronbach’s a=0.92) and valid (Pittsburgh Sleep Quality In-
dex and polysomnography) rating scale. In terms of brief ver-
sions of the ISI, Park and Lee' explored factors of the ISI to-
gether with the Epworth Sleepiness Scale (ESS) among shift-
workers; however, they reported the ISI as a single-factor
model. Lee et al."” also attempted to explore the simplification
of the ISI together with the ESS using machine learning mod-
els, and they proposed a positive brief version using items 1a,
1b, 3, and 5 of the ISI, and two items of the ESS. However, the
reliability and validity of the shortened versions of the ISI have
not been examined in the Korean population.

It is true that the ISI is already a brief rating scale that can
be easily applied to clinical practice. However, shortened ver-
sions of the ISI are also necessary in the case of national sur-
veys or digital therapeutic applications requiring various rat-
ing scales to evaluate various symptoms. On the other hand,
previous study on the validation of the Korean version of the
ISI showed the convergent validity of the IS, but it did not show
the construct validity. Here, we aimed to explore the psycho-
metric properties of the ISI scale based on modern test theo-
ry, such as item response theory (IRT) and Rasch analysis, in
the general population. Furthermore, we compared the psy-
chometric properties of the full-version of the ISI with the
shortened versions (the two 3-item and one 2-item versions)
of the ISL.

METHODS

Participants and procedure
Here, we analyzed 800 samples from two studies conduct-
ed among the general population in Korea. The protocol of

10 Psychiatry Investig 2024;21(1):9-17

Table 1. Insomnia Severity Index (ISl) and its proposed shortened versions

Shortened versions (single-factor model)

Full-scale version (2-factor model)

Wellsetal®  Kraepelien et al.’

Morin et al.?

Current study
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Item la-Difficulty falling asleep

Item 1b-Difficulty staying asleep

Item 1c-Problems waking up too early

Item 2-Satisfaction with current sleep

Item 3-Interferences with daily functioning

Item 4-Noticeable impact (to others)

Item 5-Worry about sleep problems




this study was approved by the Institutional Review Board
(IRB) of Asan Medical Center (2023-0686).

Study I

This study was conducted as an anonymous online survey
via a survey platform of the professional survey company;, EM-
BRAIN (Seoul, Korea; www.embrain.com) from September
26-30, 2022."” The survey was conducted to explore the asso-
ciation between insomnia severity and discrepancy between
desired time in bed and desired total sleep time (DBST) in-
dex. Among the general population in Korea participants re-
sponded to the survey questions as well as demographic in-
formation, including the participants age, sex, and marital status,
were collected. In addition, participants were asked whether
they had a history of psychiatric illness or were currently ex-
periencing symptoms of insomnia. Based on the Central Limit
Theorem, sample size was estimated using 50 samples allocat-
ed to 8 cells (divided into four groups each by biological sex
and age). Our goal was to collect data from 400 participants
enrolled in the survey system, from a total of 1,640,000 regis-
tered general population panels. Emails were sent to 7,195 pan-
els, 1,021 accessed the survey, and 460 responses were collect-
ed. The survey company delivered the first 400 responses after
excluding identifiable information, incomplete responses, and
responses with a fast response speed. The protocol of this study
was approved by the IRB of Asan Medical Center (2022-1283),
and the requirement for obtaining informed consent was
waived.

Study II

We conducted a confirmatory factor analysis (CFA) for the
ISI using samples collected from the general population of
Korea between January 10 and 18, 2022," to explore the asso-
ciation between dysfunctional beliefs about sleep and bed-
time and total sleep time among the general population. All
400 panels registered in an online survey system of the profes-
sional survey company (EMBRAIN) responded to the survey
which included questions on participant demographics (in-
cluding age, sex, marital status, psychiatric history, and cur-
rent psychiatric distress). Based on the Central Limit Theo-
rem, the sample size was estimated using 40 samples allocated
to 10 cells (divided into five groups by biological sex). As in
Study I, we aimed to collect data from 400 participants en-
rolled in the survey system, from a total of 1,640,000 regis-
tered general population panels. Emails were sent to approxi-
mately 3,000 panels, 949 accessed the survey, and 436 responses
were collected. The company delivered the first 400 respons-
es after removing identifiable information, incomplete re-
sponses, and responses with a fast response speed. The IRB of
the Asan Medical Center (2021-1755) approved the survey
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study and waived the requirement for obtaining written in-
formed consent.

Measures

ISI

The ISI is a 7-item ordinal rating scale that assesses an in-
dividual’s perceived severity of insomnia.” All seven items in
the ISI can be rated on a 5-point Likert scale. A higher total
score indicates a greater severity of insomnia. The Korean
version of the ISI was applied in this study."

Dysfunctional Beliefs and Attitudes about Sleep-16 items

The Dysfunctional Beliefs and Attitudes about Sleep-16
items (DBAS-16) is a 16-item self-rating scale that assesses an
individual's dysfunctional beliefs about sleep."” Originally all
16 items are rated on 100-mm visual analog scales'’; however,
we asked participants to rate all items on a 11-point Likert-
type scale ranging from 0 (strongly disagree) to 10 (strongly
agree). The final score was calculated by dividing the total
summed score across all the 16-items by 16. Here, we applied
the Korean version of the DBAS-16 scale. The Cronbach’s a
for this sample was 0.903.

Dysfunctional Beliefs about Sleep-2 items

The Dysfunctional Beliefs about Sleep—2 items (DBS-2) is
an ultra-brief rating scale that can measure an individual’s dys-
functional beliefs about sleep.'® It consists of two items that
can be rated on a scale ranging from 0 (strongly disagree) to
10 (strongly agree). A higher total score indicates a higher
level of dysfunctional beliefs about sleep. Here, we applied the
original version of the scale which was developed in Korean.
The split-half coefhicient for this sample was 0.864.

Patient Health Questionnaire-9 items

The Patient Health Questionnaire-9 items (PHQ-9) is a self-
administered rating scale that assesses an individual’s severity
of depression."” It consists of nine items that can be rated on a
4-point Likert scale from 0 (not at all) to 3 (nearly every day).
A higher total score indicates a severe degree of depression.
Here, we applied the Korean version of the PHQ-9." The
Cronbachs a for this sample was 0.890.

DBST index

The DBST index is defined as a discrepancy between the
desired time in bed (TIB) and desired total sleep time (TST)
in individuals who suffer from insomnia.'* We previously re-
ported that the DBST index is correlated with insomnia se-
verity."” The DBST index was calculated based on responses
to the questions, “From what time to what time do you want
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to sleep? (desired TIB),” and “For how many hours do you
want to sleep in a day? (desired TST),” as [desired hours of
TIB]-[desired hours of TST].

Statistical analysis

We used IBM SPSS version 21.0 (IBM Corp., Armonk, NY,
USA), JASP version 0.14.1.0 (JASP Team, Amsterdam, The
Netherlands), and RStudio (Posit, Boston, MA, USA) to con-
duct the statistical analysis.

In step one, we conducted an exploratory factor analysis
(EFA) on the dataset from Study I. Normality was assumed
based on the skewness and kurtosis of all seven items of the
ISI ranging within +2,% and the adequacy of the sampling and
suitability of the data was assessed using the Kaiser-Meyer—
Olkin (KMO) value and the significance of the Bartlett’s test
of sphericity. A parallel analysis was performed to estimate
the number of factors. Next, an EFA was conducted using the
maximum likelihood method in conjunction with Pearson’s
correlation matrix for oblimin rotation.

In step two, we conducted a CFA on the dataset from Study
I1. Normality was assumed based on the skewness and kur-
tosis of all seven items of the ISI ranging within +2."” CFA with
a diagonally weighted least squares estimator was run to con-
firm the explored factor structure of the dataset from Study I.
In addition, we explored the model fits for two 3-item ver-
sions of the ISL** A satisfactory model fit was defined by a
standardized root-mean-square residual (SRMR) value <0.05,
root-mean-square-error of approximation (RMSEA) value
<0.10, and comparative fit index (CFI) and Tucker-Lewis in-
dex (TLI) values >0.90.**** Multi-group CFA analysis was per-
formed to examine whether there was measurement invari-
ance in ISI across sex (male vs. female) and groups varying in
depression status (PHQ-9 score <10 vs. PHQ-9 score >10).
The convergent validity of the ISI was examined using preex-
isting rating scales, such as DBAS-16, DBS-2, and PHQ-9, us-
ing Pearson’s correlation coefficients.

In step three, the psychometric properties of the ISI were
assessed using the Study I dataset. We ran a graded response
model (an IRT model for polytomous items including slopes,
difficulties, item characteristic curves, scale information curves,
and IRT reliability) and Rasch analysis (infit mean square
[MnSq], outfit MnSgq, item difficulties, item and person reli-
abilities, and separation indices) to estimate the psychomet-
ric properties of the scales.

RESULTS

Factor analysis

The demographic characteristics of the participants in Study
I (n=400) are presented in Supplementary Table 1 (in the on-
line-only Data Supplement). The item-level properties are
presented in Table 2. All items were distributed based on
skewness ranging from -0.207 to 0.503 and kurtosis ranging
from -0.867 to -0.427. Sampling was adequate, and data were
suitable for factor analysis (KMO=0.800, Bartlett test of sphe-
ricity with p<0.001). The EFA results showed that the full-
scale ISI was clustered into two factors: Factor I, items 1a, 1b,
1, 2, and 5; Factor 11, items 3 and 4. Factor loadings ranged
from 0.637 to 0.880 and 0.621 to 0.974 for Factors I and II,
respectively.

We conducted a CFA using the Study II dataset. The demo-
graphic characteristics and symptom rating scale scores are
presented in Supplementary Table 2 (in the online-only Data
Supplement). All items were distributed based on skewness
and kurtosis ranging from -0.326 to 0.546 and -0.900 to -0.263,
respectively (Table 3). The CFA results showed that the data
were a good fit for the 2-factor model of the ISI (CFI=0.994,
TLI=0.990, RMSEA=0.039, and SRMR=0.046) (Table 4), with
factor loadings ranging from 0.627 to 0.988 and 0.761 to 0.993
for Factors I and II, respectively. The results of multigroup
CFA showed that the ISI can measure insomnia severity with
strong invariance across groups regardless of sex and depres-

Table 2. Item properties of the Insomnia Severity Index among participants in Study | and factor loading values of the exploratory factor

analysis (EFA)

Response scale

Items Skewness Kurtosis CITC Factor loading (EFA)
0 1 2 3 4

Item 1a 32.3 28.9 24.0 12.9 1.9 0.357 -0.691 0.643 0.880 -
Item 1b 315 27.8 23.8 13.7 32 0.314 -0.835 0.765 0.755 -
Item 1c 36.0 24.9 23.5 12.5 32 0.456 -0.867 0.515 0.712 -
Item 2 2.4 15.6 36.9 383 6.8 -0.207 -0.427 0.673 0.637 -
Item 3 9.5 19.6 29.3 317 9.9 -0.149 -0.627 0.618 - 0.621
Item 4 13.2 23.0 284 28.5 6.8 -0.113 -0.836 0.618 - 0.974
Item 5 27.8 34.7 22.9 12.6 2.1 0.503 -0.467 0.646 0.688 -

CITC, corrected item-total correlation
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Table 3. Item properties of the Insomnia Severity Index among participants in Study Il and factor loading values of the confirmatory factor

analysis (CFA)

Response scale ) Factor loading (CFA)
Ttems Skewness  Kurtosis
0 1 2 3 Current study 3-item’  3-item®  2-item™

Item la 253 31.0 27.8 13.5 25 0.546 -0.599 0.765 - 0.946 - -

Item 1b 26.5 25.8 28.0 15.5 43 0.526 -0.709 0.988 - 0.978 - -

Item 1c 34.0 25.8 23.7 14.2 22 0.521 -0.782 0.627 - 0.660 - -

Item 2 2.8 18.8 36.0 35.5 7.0 -0.326 -0.263 0.681 - - 0.477 -

Item 3 6.5 20.7 32.8 29.7 10.2 -0.271 -0.695 - 0.993 - - -

Item 4 13.5 22.0 30.5 27.3 6.8 -0.175 -0.900 - 0.761 - 0.330 -

Item 5 29.0 32.5 26.3 10.0 22 0.476 -0.628 0.797 - - 1.024 -
*CFA cannot be performed on two-item scales
Table 4. Scale-level properties of the ISI among participants in Study Il

Psychometric properties Full-scale ISI ISI-3° ISI-3* ISI-2° Suggested cutoff

Mean inter-item correlation 0.367 0.496 0.313 0.538 0.15-0.50
Cronbach’s a 0.799 0.748 0.569 0.699 >0.7
Standard error of measurement 2.29 1.43 1.53 1.13 Smaller than SD (5.11)/2
IRT reliability 0.868 0.882 0.882 0.793 >0.7
Results of exploratory factor analysis

TLI 0.968 - - - >0.95

RMSEA 0.063 - - - <0.08

Determinant 0.069 - - - >0.0001

KMO measure of sample adequacy 0.800 - - - 0.50

Bartlett’s test of sphericity 1057.913 - - - Significant

Eigen value 2.657,1.357 - - - 1 or above
Model fits of confirmatory factor analysis

X2 (df, p) 20.789 (13, 0.077) 0(0,NA) 0(0,NA) - Nonsignificant

CFI 0.994 1.000 1.000 - >0.95

TLI 0.990 1.000 1.000 - >0.95

RMSEA 0.039 0.000 0.000 - <0.08

SRMR 0.046 0.000 0.000 - <0.08

ISI, Insomnia Severity Index; IRT, item response theory; TLI, Tucker-Lewis index; RMSEA, root-mean-square-error of approximation; KMO,
Kaiser—Meyer-Olkin; CFI, comparative fit index; SRMR, standardized root-mean-square residual; SD, standard deviation

sion status (Supplementary Table 3 in the online-only Data
Supplement). The 3-item ISI proposed by Morin et al.’ also
showed a good model fit (CFI=1.000, TLI=1.000, RMSEA=
0.000, and SRMR=0.000), with factor loadings ranging from
0.660 to 0.978. However, the factor loadings of the 3-item ISI
proposed by Wells et al.® ranged from 0.330 to 1.024, show-
ing that this shortened version cannot be applied to the Ko-
rean sample. The 2-item ISI” could not be explored using CFA
(Table 3).

Reliability of the ISI scales based on relations
to other variables
The internal consistency reliability of the full-scale ISI (Cron-

bach’s a=0.799) (Table 4), 3-item ISI by Morin et al.* (Cronbach’s
a=0.748), 3-item ISI by Wells et al.* (Cronbach’s a=0.569), and
2-item ISP (Split-half coeflicient=0.699) were good. All items
on the full scale had an acceptable corrected item-total cor-
relation, ranging from 0.515 to 0.765. The full-scale ISI, the
two 3-item scales, and the 2-item scale were moderate to
highly correlated with each other (Table 5). All ISI scales were
significantly correlated with other rating scales such as the
DBAS-16, DBS-2, and PHQ-9 (all p<0.01). Additionally, the
DBST index was significantly correlated with all ISI scales (all
p<0.01).
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Graded response model and Rasch analysis

The graded response model (IRT model) outputs of the
full-scale ISI are presented in Supplementary Table 4 (in the

online-only Data Supplement). The fit values of all items in

Factor I were nonsignificant, and the nonsignificant model
fit suggests that these items belong to Factor I of the ISI. Re-

Table 5. Correlation coefficients of each variable among the participants in Study I

Variable Age 181 (7) ISI (3)? ISI (3)° ISI (2)° DBAS-16 DBS-2 PHQ-9
ISI (7 items) -0.02
ISI (3 items)? 0.03 0.87**
ISI (3 items)® -0.06 0.91%* 0.64%*
ISI (2 items)’ 0.05 0.82** 0.95** 0.58**
DBAS-16 -0.07 0.54** 0.40** 0.54** 0.36™*
DBS-2 0.003 0.26™* 0.14** 0.26™* 0.12* 0.43**
PHQ-9 -0.18** 0.48** 0.45** 0.43** 0.39** 0.40** 0.07
DBST index -0.09 0.20** 0.18** 0.19** 0.18** 0.17** 0.07 0.16**

*p<0.05; **p<0.01. ISI, Insomnia Severity Index; DBAS-16, Dysfunctional Beliefs and Attitude about Sleep-16 items; DBS-2, Dysfunctional
Beliefs about Sleep-2 items; PHQ-9, Patient Health Questionnaire-9 items; DBST, discrepancy between desired time in bed and desired total

sleep time
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Figure 1. Item characteristic curve. ltem characteristic curves show the parameters of discrimination and difficulty of the Factor | (A) and
Factor Il (B) of the 2-factor model of the Insomnia Severity Index. Theta (8) represents the latent trait being measured by the tests.
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Scale information curves

1(0)

= ISL_full == 2-item ISI° == 3-item ISI®* = - 3-item ISI®

Figure 2. Scale information curves. Scale information curves illus-
trate the precision of measurement at different levels of the latent
trait () among the various versions of the Insomnia Severity In-
dex (ISI).

garding the slope parameter (a), item 1c had a moderate
slope, and the other items had a very high slope (Supplemen-
tary Table 4 in the online-only Data Supplement and Figure
1).” Item 1c provided the least information, and item 4 pro-
vided the most information. Of the two items in Factor II,
item 4 had a very high slope (Supplementary Table 4 in the
online-only Data Supplement). In Factor I, the threshold co-
efficient suggested that a higher latent trait or theta was re-
quired to endorse all items except for item 2. In Factor II, a
higher latent trait or theta was required to endorse the re-
sponse options “much” to “very much noticeable/ worried” in
both items. Figure 2 shows that the 2-item scale has a scale
information curve similar to that of the full-scale ISI. How-
ever, the two 3-item ISI scales showed several ups and downs
in the curves. This is because one item on each scale had a
very high slope (above 10). Item characteristic curves in Fig-
ure 1 visually present this information. The ISI had good IRT
reliability (0.868). Supplementary Table 5 (in the online-only
Data Supplement) shows the Rasch analysis outputs, such as
the infit and outfit MnSgs. Both infit and outfit MnSqs ranged
between 0.78-1.49 and 0.76—1.47, respectively, suggesting a
good model fit. In Factor L, item 2 was the least difficult item
(-1.30) and item 5 was the most difficult item (0.48). In Fac-
tor II, item 3 was the least difficult and item 4 was more difhi-
cult. Both factors have acceptable item and person reliability
and an item separation index. Factor I, but not Factor II, had
an acceptable person separation index. This is because Factor
IT contained only two items.

DISCUSSION

Here, we observed that the 2-factor model of the Korean
version of ISI is a reliable and valid rating scale for assessing
insomnia. It showed good internal consistency reliability and

S Chung et al.

convergent validity with other rating scales that can measure
depression, dysfunctional beliefs about sleep, or discrepancy
between desired TIB and desired TST. The 3-item ISI scales
proposed by Morin et al.* and Wells et al.* showed a good fit
for the model in the CFA; however, the 3-item ISI proposed
by Wells et al.® was not consistent based on factor loading
values. The 2-item ISI proposed by Kraepelien et al.” showed
good internal consistency reliability.

We evaluated a 2-factor model of the ISI; however, the
structure was different from that in previous studies.*” Items
la, 1b, and 1c are core indicator items of the ISL.** However,
these items assess different forms of insomnia.” These three
items alone were not considered a comprehensive criterion
for insomnia because an individual can suffer from initiation
problems but not maintenance problems.** Therefore, other
items may be needed to cover the differences. We observed
that item 2 (“satisfaction”) and item 5 (“worry”) were clustered
together with items 1a, 1b, and 1c as a separate factor. In a
study performed to validate the Spanish version of the ISL,*®
a 3-factor solution was proposed, and item 2 was clustered
into a separate single-item factor. According to previous
studies that reported a factor that included items 1a, 1b, 1c,
and 2, item 2 can be clustered together with items 1a, 1b, and
1c.” However, we also observed that item 5 was not clustered
together with items 3 and 4. This result is not consistent with
previous studies on ISI validation.>” The first three items, la,
1b, and Ic¢, and two other items (item 2-“satisfaction” and
item 5—“worry”) in Factor I can be considered as items inquir-
ing about specific insomnia symptoms and their related sub-
jective symptoms; however, item 3 (“function”) and item 4
(“noticeable”) in Factor II are relatively objective symptoms.
As we observed that items 3 and 4 were clustered into a sepa-
rate factor, the 3-item ISI proposed by Wells et al.® was not a
good fit for this sample. However, the 3-item ISI proposed by
Morin et al.* showed a good fit to the data in this sample.
Though CFA is not available on the 2-item scale of the ISI,’ it
showed good internal consistency reliability. Based on the
scale information curve (Figure 2), the curve of the 2-item
scale was similar to that of the full-scale ISI. However, the two
3-item ISIs showed several ups and downs in the curves for
both the versions. Item 4 had a very high slope (above 10),
which may have influenced the scale of the 3-item ISI pro-
posed by Wells et al.* Moreover, Likert-type response options
also play a role in these ups and downs.

There were some limitations to this study. First, we need to
consider that the difference in psychometric properties among
various versions of the ISI may come from the different lan-
guage versions or different study populations. Second, this
study was conducted via an anonymous online survey rather
than a face-to-face clinical interview. It is possible that the
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questionnaire was misunderstood, resulting in bias in the fac-
tor structure of the ISI. Third, the study was conducted in the
general population rather than a clinical sample of patients
with insomnia. Thus, we could not confirm whether the par-
ticipants had insomnia. Last, this study was conducted during
the coronavirus disease-2019 pandemic, which collectively
caused people to suffer from sleep disturbances as a result of
being quarantined or isolated. Therefore, the results of this
study should be interpreted with caution.

In conclusion, we observed that the 2-factor ISI model is
a reliable and valid rating scale. Two 3-item ISI scales also
showed a good fit for the CFA model. All the shortened ver-
sions showed good internal consistency reliability. This is the
first report to compare the full-scale and shortened versions
of the ISI among the Korean population. The ISI can be used
by researchers and clinicians to assess and quantify insomnia
symptoms with greater confidence. In addition, detailed
analyses enhance understanding of individual items, latent
traits, and the overall structure of the scale. Using the re-
sults of this study, we can choose useful versions of the ISI,
depending on the objectives.
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