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Objective: We adapted the Ford Insomnia Response to Stress Test to Turkish (FIRST-T) and validated it.
Methods: We randomly divided 774 Turkish university students into two equal groups for exploratory (EFA) and confirmatory factor 
analysis (CFA). McDonald’s omega and Cronbach’s alpha values were utilized for reliability analyses. Item response theory (IRT) 
approach also used for psychometric properties on the full sample. For discriminant validity, study sample were classified into high and 
low sleep reactivity groups, and their sociodemographic and sleep data were compared.
Results: EFA results suggested a one-factor structure of the FIRST-T, which was confirmed by CFA results. The FIRST-T had solid 
internal reliability. Item analysis results showed that all the items could distinguish between low and high scorers. This scale showed 
the same construct (clinical insomnia vs good sleepers) across the sexes in multi-group CFA and differential item functioning results. 
In the high FIRST-T score group, sleep quality, severity of insomnia, and anxiety scores were higher. In this group, more participants 
had clinical insomnia according to the Insomnia Severity Index (ISI) and were poor sleepers according to the Pittsburg Sleep Quality 
Index (PSQI) (p < 0.01).
Conclusion: The FIRST-T has robust psychometric properties that assesses sleep reactivity among university students.
Keywords: adaptation, ford insomnia response to stress test, sleep reactivity, stress-related-insomnia, validation

Introduction
Insomnia is characterized by severe disruption in sleep quality, with negative daytime consequences, such as fatigue, 
attention deficit, and mood instability.1 A consensus has developed from the different population-based studies that 
almost one-third of the general society experience insomnia symptoms, while approximately 10% report insomnia 
disorder.2 Insomnia is more common in undergraduate students and affect their academic achievement.3,4 The clinical 
insomnia and poor sleep has been found at 15.9% and 74%, respectively, in the Turkish university student population.5

Two important risk factors that predispose to insomnia, related to the robust stress-diathesis model of insomnia, have 
been considered in the literature.6–9 The first is a family history of insomnia, particularly a maternal history of 
insomnia.10,11 However, people may not be able to distinguish reliability between acute sleep disturbance and insomnia 
disorder in family members, and most people are unaware of their family’s health status.11 These limitations make it 
difficult to identify an individual prone to insomnia based on family history alone.7

The second predictive factor for insomnia in the literature is sleep reactivity.12–16 This is also called “vulnerability to 
stress”-related insomnia.17 It reflects the level to which individuals experience the possibility of insomnia during stressful 
events. First research has found that people with high sleep reactivity experience more sleep disruption after stress in 
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interpersonal relationships or following stimulant administration at night than do people with low sleep reactivity.12 

Thus, the former demonstrates an overly reactive/sensitive sleep system.12 Researchers first used polysomnography to 
assess between individuals with high and low sleep reactivity following the stress of a first night in the sleep clinic.12,13 

The literature supports that sleep reactivity both triggers acute sleep disturbance18 and is a predictive factor for insomnia 
disorder.8 Individuals with high sleep reactivity may have difficulty falling and staying asleep even after the removal of 
a given stressor, whereas those with low sleep reactivity may experience mild sleep disturbances after stress, but this 
typically does not become chronic, and sleep patterns return to normal after the stress disappears.7,17 A polygenic effect 
is recognized in sleep reactivity: genetic studies have found that 29–37% of sleep reactivity is hereditary and that it is 
higher in females than in males.19,20 Moreover, sleep reactivity leads to treatment resistance in insomnia treatment. For 
example, cognitive behavioral therapy for insomnia does not sufficiently provide the expected effect in individuals with 
high sleep reactivity.21

Laboratory stress combined with the use of objective sleep measures has provided strong validity for the measurement of 
sleep reactivity.7,16 However, a need for a lower-cost, fast, and easy instrument for assessing sleep reactivity was perceived. In 
this context, the Ford Insomnia Response to Stress Test (FIRST) was created in 2004 to estimate the level of sleep reactivity. 
This self-reporting test consists of nine items and shows good psychometric properties.12 It has been translated into many 
languages6,22–26 and is increasingly being used. Cronbach’s α coefficient was reported as 0.83 and its test–retest coefficient (r) 
was reported as 0.92 for the original version of the FIRST.12 Many studies have used the participants’ median FIRST score to 
distinguish between low and high sleep reactivity. High FIRST scores were associated with an increased percentage of stage 1 
sleep on a nocturnal polysomnogram (n-PSG), longer sleep latency, and lower sleep efficiency.14 In addition, under high-stress 
conditions, individuals with high FIRST scores showed more arousals and stage transitions and a decreased rate of rapid eye 
movement sleep on an n-PSG than those with a low FIRST score.27 Sleep reactivity using the FIRST has also been validated as 
a predictor of insomnia following a cancer diagnosis.28 In light of the above findings, the FIRST may help as a tool to predict 
development of insomnia after various types of stress exposures.

We aimed to adapt the FIRST into Turkish and examine the psychometric properties of the new form. To date, no study 
has both tested the psychometric properties of the FIRST or assessed sleep reactivity among the Turkish population.

Materials and Methods
Adaptation of the FIRST
We completed the translation process of the scale into Turkish before the validity and reliability analysis of the scale. We 
carried out the scale translation and back translation processes recommended in the literature together with experts in the 
field of sleep.

We used the Davis method to assess content validity.29 First, we mailed the final version of FIRST-T to 12 experts in 
the field of sleep. Second, we received their assessments of the scale items from each expert. Lastly, we evaluated content 
validity index (CVI) scores for each item. CVI scores for each item were found above 0.83. Therefore, based on content 
validity,30 no drop or revision of any item was made.

Psychometric Tools
Sociodemographic Factors and Chronic Disease
We created an instrument requesting sociodemographic and sleep variables like age, sex, marital status, education, and 
previous or current sleep medicine. The presence of chronic diseases was determined by self-report. Participants were 
asked, “Do you have a chronic illness that requires constant medication?” (eg, diabetes, hypertension, chronic obstructive 
pulmonary disease, hypothyroidism, etc.) with response options of yes or no.

Ford Insomnia Response to Stress Test- Turkish version
The FIRST-T is a self-report questionnaire assessing the possibility of insomnia in response to nine specific stressful 
events (eg, “after a stressful experience during the day”, “before an important meeting the next day”). All items are rated: 
not likely = 1, somewhat likely = 2, moderately likely = 3, and very likely = 4. A total score between 9 and 36 points can 
be obtained from the scale. High scores represent higher levels of sleep reactivity.12
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Pittsburgh Sleep Quality Index
The PSQI is a self-reported tool evaluating sleep quality in the last month. It contains seven parts: sleep time, latency, disturbance, 
sleep efficiency, use of sleep drug, quality of sleep, and daytime dysfunction due to sleepiness.31 Each sub-scale is pointed from 0 
to 3 and the total score is derived as the sum of the scores of the seven parts. High scores represent poor sleep quality.31 In many 
studies conducted globally, including in Turkey, those with PSQI scores ≥ 5 were classified as poor sleepers.32 The Turkish version 
of PSQI has solid psychometric properties.33 We found high internal consistency (Cronbach’s α = 0.80) in the current study.

Insomnia Severity Index
The ISI is a seven-item, a self-rated index used to determine the severity of insomnia.34 It has a 5-point Likert scale used 
to rate each item, with a total score changing from 0 to 28. A total score above 14 indicates clinical insomnia.22–28 

Boysan et al found a sufficient internal consistency coefficient (Cronbach’s α = 0.79) of the Turkish version of the ISI.35 

We found robust internal consistency (Cronbach’s α = 0.80) in our study.

State–Trait Anxiety Inventory
The STAI evaluates both state and trait anxiety, in two parts. Each part consists of 20 questions that are scored using 
a 4-point Likert scale.36 The total score ranges between 20 and 80 for each section, with high scores showing high 
anxiety.36 We used the STAI in this study because both state and trait anxiety are predisposing factors for insomnia. In the 
present study, the STAI showed robust psychometric properties (Cronbach’s α = 0.87).

Procedure
The Gaziantep University Clinical Research Ethics Committee approved our study (decision number: 2022/114). This 
study was an online survey carried out in Turkey in May 2022. The researchers designed questionnaires that included 
a sociodemographic data form, FIRST-T, PSQI, ISI and STAI online via Google Forms. Then, we shared an online study 
link via WhatsApp to university students studying at various campuses of Gaziantep University through university 
student representatives. All participants approved an informed consent form after opening the survey link. Our study was 
conducted complies with the Declaration of Helsinki.

Statistical Analysis
The data were analyzed using SPSS 23.0 (IBM Corp., Armonk, NY, USA), Jamovi 2.2 (https://www.jamovi.org/down 
load.html), and Rstudio (https://posit.co/download/rstudio-desktop/). Descriptive statistics were presented with means, or 
frequencies. McDonald’s ω, Cronbach’s α, inter-item correlations, and item-total score correlation coefficient were 
calculated for reliability analyses. The skewness–kurtosis values found out if the data is normally distributed.

Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) were used to examine the factor structure of 
FIRST-T. The EFA and CFA should be analyzed in diverse groups, as indicated in the literature.37–39 Hence, we 
randomly split all the participants into equal groups: group A (n = 387) for EFA and group B (n = 387) for CFA. We 
also utilized the item response theory (IRT) approach and the graded response model (GRM) to estimate slope (a), an 
item’s fit, and threshold values (b) for the IRT model.

We also checked the predictive validity of the FIRST-T via compared the total score of the FIRST-T between poor 
and good sleeper groups defined by the PSQI, and between the clinical insomnia and the non-clinical insomnia group 
according to the ISI, via independent t-tests. As in previous validation studies, we also divided all participants into high 
and low sleep reactivity groups, based on the median score of the FIRST-T.6,12,24,27 We compared sociodemographic 
variables, sleep quality, insomnia severity, and state–trait anxiety between these two sets.

Based on the literature, we used the following values for model fitting: the criteria of chi-square / degree of freedom < 3.0, 
Tucker–Lewis index > 0.95, comparative fit index (CFI) > 0.90, root-mean-square-error of approximation (RMSEA) ≤ 0.08, and 
a standardized root-mean-square residual close to or below 0.07 for model fitting.40,41 We accepted reliability values above 0.70. 
Items with a factor load > 0.32 were interpreted as meaningful. P-values < 0.05 were accepted as statistically meaningful.42,43
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Results
Participants
Table 1 presents the sociodemographic and sleep variables of the whole sample. The study completed 774 university 
students (79.8% female and 20.2% male; Table 1). Participants’ age ranged from 18 to 41 years. The vast majority of 
participants were not married, and most participants lived with their families. Few participants had a chronic disease. The 
mean PSQI of the participants was 7.97 ± 3.94, the mean ISI was 10.31 ± 5.04, and the mean FIRST-T score was 23.42 ± 
5.73. Female participants had a significantly higher FIRST score than male (24.17 ± 5.59 vs 20.47 ± 5.32).

Descriptive Statistics of FIRST-T
Table 2 presents the item-level properties and Table 3 presents the scale-level properties of the FIRST-T. Skewness 
(ranging between −0.554 and −0.647) and kurtosis values (ranging between −1.118 and −0.532) suggested normality of 
the item-level data.

Factor Analysis
First, we analyzed EFA for factor analysis in group A. The Kaiser–Meyer–Olkin value (0.850), Bartlett’s test of 
sphericity (χ2 = 1386.47, p < 0.001), and determinant value (0.026) (Table 3) suggested the suitability of the data for 
exploratory factor analysis.44,45 Parallel analysis results (Table 3) suggested that only one factor had an eigenvalue above 
1 (3.742). A scree plot with a reduced correlation matrix (Supplementary Figure 1) showed similar results. Factor 
analysis with oblimin rotation suggested that this single factor had an eigenvalue of 3.707 and explained 41.20% of the 
scale variance. Table 2 shows that factor loading of items in the EFA ranged between 0.360 and 0.788, which was above 
the recommended cut-off.43

Second, CFA was conducted in group B. Model fit statistics of confirmatory factor analysis in Table 3 presented that 
the one-factor structure had a good model fit (χ2/df = 3.579, TLI = 0.951, CFI = 0.963, RMSEA = 0.082, SRMR = 

Table 1 Sociodemographic and Clinic Variables of 
Whole Sample

Mean (SD)

Age (years) 20.89 (2.09)

BMI (kg/m2) 21.93 (9.76)
n (%)

Sex
Male 156 (20.2)
Female 618 (79.8)

Marital status
Not married 763 (98.6)
Married 11 (1.4)

Living
Alone 79 (10.2)
With family 538 (69.5)

With friends 157 (20.3)

Chronic disease
Yes 46 (5.9)

No 728 (94.1)

Current use of sleep medicine
Yes 13 (1.7)

No 734 (98.3)

History of use of sleep medicine
Yes 10 (1.3)

No 764 (98.7)
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0.078). Factor loadings ranged between 0.326 and 0.757 (Table 2). Item 5 (0.423) and Item 9 (0.326) have relatively 
lower factor loadings. Figure 1 presents the factor structure of the FIRST-T based on CFA outputs. Supplementary 
Table 1 shows that the p-values for Δχ2 for metric and scalar invariance between male and female participants were 
significant. Supplementary Table 2 presents multigroup CFA results of the FIRST-T. As χ2 is sensitive to sample size, we 
relied on ΔCFA and ΔRMSEA. ΔCFA and ΔRMSEA values suggested that the FIRST-T demonstrated scale measure-
ment invariance across the sexes for clinical insomnia and poor sleep quality.

Table 2 Item-Level Properties of the FIRST-T

Items M SD Skewness Kurtosis CITC Factor Loading Slope (α) Threshold

EFA CFA b1 b2 b3

Item 1 2.70 0.92 −0.048 −0.956 0.605 0.606 0.678 1.613 −1.999 −0.217 1.015

Item 2 2.75 0.94 −0.096 −1.024 0.625 0.773 0.696 2.438 −1.688 −0.217 0.754
Item 3 2.88 0.94 −0.314 −0.971 0.657 0.788 0.757 2.989 −1.632 −0.414 0.512

Item 4 3.05 0.95 −0.554 −0.852 0.618 0.729 0.707 2.490 −1.835 −0.637 0.246

Item 5 2.23 1.03 0.341 −1.055 0.418 0.407 0.423 0.858 −1.193 0.633 2.227
Item 6 2.52 0.90 0.205 −0.806 0.637 0.723 0.639 1.972 −1.652 0.117 1.208

Item 7 2.59 0.91 0.082 −0.863 0.645 0.720 0.686 2.077 −1.649 −0.018 1.119

Item 8 2.63 1.00 −0.035 −1.118 0.503 0.503 0.525 1.131 −1.963 −0.097 1.203
Item 9 2.03 0.96 0.647 −0.532 0.356 0.360 0.326 0.643 −1.150 1.627 3.512

Abbreviations: CITC, corrected item total correlations; EFA, exploratory factor analysis; CFA, confirmatory factor analysis.

Table 3 Scale-Level Properties of the FIRST-T

Psychometric Properties Scores Suggested Cut-Off

Mean inter-item correlation 0.380 Between 0.15 and 0.50
Cronbach’s α 0.844 ≥ 0.7

McDonald’s ω 0.843 ≥ 0.7

Standard error of measurement 2.267 Smaller than SD (5.74)/2
IRT reliability 0.879 ≥ 0.7

Results of exploratory factor analysis

Determinant 0.026 > 0.0001

KMO measure of sample adequacy 0.850 0.50
Bartlett’s test of sphericity 1386.47 (< 0.001) Significant

Eigen value 3.707 ≥ 1

Variance 41.20%

Outputs from parallel analysis

Reduced eigen value 3.742 1 or above

95 percentile of random reduced eigenvalue 0.343

Model fit of confirmatory factor analysis

χ2/df 3.579 < 5
CFI 0.963 >0.95

TLI 0.951 >0.95

RMSEA 0.082 <0.08
SRMR 0.078 <0.08

Abbreviations: IRT, item response theory; KMO, kaiser-mayer-olkin; CFI, comparative fit index; TLI, tucker lewis 
index; RMSEA, root mean square error of approximation; SRMR, the standardized root mean square residual.
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Graded Response Model
Supplementary Table 2 presents the fit of items of the FIRST-T in the graded response model. Corresponding p-values of 
S-χ2 for items 1, 3, 4, and 9 suggested that the fit for these items is not satisfactory. These items do not belong to the same 
construct. However, RMSEA values suggested that all the items belong to the same construct. As the sample size is large, 
we prefer here RMSEA outputs over S-χ2. Slope parameters for items of the FIRST-T ranged between 0.643 and 2.989 
(Table 2). Item 9 had a low slope, items 5 and 8 had a moderate slope, item 1 had a high slope, and the rest of the items 
had a very slope. These slope parameters suggested that item 9 is less efficient in discriminating between low scorers and 
high scorers on the FIRST-T than are other items. Threshold parameters suggested that an above-average latent trait or 
theta is required to endorse response options, “moderately likely” and “very likely” response options, in items 5, 6, and 9, 
as compared to other items. However, threshold characteristic curves (Figure 2) show that the threshold curve for the 
response option “moderately likely” did not perform well, particularly for item 9. Item information curves 
(Supplementary Figure 2) showed that flat item information curves for items 5 and 9 suggest that these two items are 
not efficient to provide information about the latent construct assessed by the FIRST-T. The scale information curve 
(Figure 3) presents that the scale provides more information about the latent construct of people between −0.50 θ level to 
0.75 θ level. There are two peaks in the scale information curve. These two peaks might be the polytomous nature of the 
data.

Supplementary Table 3 and Supplementary Figures 3–8 present differential item functioning (DIF) information of the 
FIRST-T through likelihood ratio. Nonsignificant p-values (Supplementary Table 3) suggested the absence of differential 
item functioning bias across sex, having clinical insomnia and poor sleep quality. Supplementary Figures 3–5 present 
information about threshold level differential item functioning bias across the sexes for having clinical insomnia and poor 
sleep quality, respectively. Supplementary Figures 6Supplementary Figures 6–8 presents information about scale-level 
differential item functioning bias across the sexes, for having clinical insomnia and poor sleep quality, respectively.

Reliability Analysis
Corrected item-total correlation values in Table 1 ranged between 0.356 and 0.645, which were above the advised 
value ≥ 0.30.43 These corrected item-total correlation values suggested that these items can differentiate between 
low and high scorers in the FIRST-T. The scale has robust internal consistency (α = 0.844, ω = 0.843). The 

Figure 1 Factor structure of the FIRST-T.

https://doi.org/10.2147/NSS.S398489                                                                                                                                                                                                                                  

DovePress                                                                                                                                                        

Nature and Science of Sleep 2023:15 144

Uygur et al                                                                                                                                                            Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com/get_supplementary_file.php?f=398489.docx
https://www.dovepress.com/get_supplementary_file.php?f=398489.docx
https://www.dovepress.com/get_supplementary_file.php?f=398489.docx
https://www.dovepress.com/get_supplementary_file.php?f=398489.docx
https://www.dovepress.com/get_supplementary_file.php?f=398489.docx
https://www.dovepress.com/get_supplementary_file.php?f=398489.docx
https://www.dovepress.com/get_supplementary_file.php?f=398489.docx
https://www.dovepress.com/get_supplementary_file.php?f=398489.docx
https://www.dovepress.com/get_supplementary_file.php?f=398489.docx
https://www.dovepress.com/get_supplementary_file.php?f=398489.docx
https://www.dovepress.com/get_supplementary_file.php?f=398489.docx
https://www.dovepress.com
https://www.dovepress.com


average inter-item correlation (0.380) was within the recommended cut-off. The standard error of measurement 
[2.267] of this scale is also below half of the standard deviation (5.74) of the total score. In addition, this scale 
also has good IRT reliability (0.879).

Convergent Validity (Association of FIRST-T with the PSQI, ISI, and STAI)
We used Pearson’s correlation with other tools for the convergent validity. We determined significant positive correla-
tions between the total score of the FIRST-T and the PSQI (r = 0.36, p < 0.01), ISI (r = 0.44, p < 0.01), STAI-I (r = 0.30, 
p < 0.01) and STAI-II (r = 0.25, p < 0.01) scores in our study. In addition, we found a significant correlation between 

Figure 2 Threshold characteristic curves of the FIRST-T.

Figure 3 Scale information curve of the FIRST-T.
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seven PSQI sub-dimensions and FIRST. The highest correlation between FIRST-T and PSQI sub-dimension was between 
sleep quality and FIRST-T (r = 0.31, p < 0.01).

Discriminant Validity (According to FIRST-T Median Score of All the Participants)
As in previous studies,6,12,22–26 we accepted the median score of the FIRST-T as the cut-off value and divided all participants 
into a low FIRST-T score group and a high FIRST-T score group (high sleep reactivity > 23; n = 377; mean = 28.28 ± 3.14 and 
low sleep reactivity ≤ 23; n = 397; mean = 18.80 ± 3.30). When we compared the two groups, the FIRST-T, PSQI, ISI, and 
STAI scores were statistically significantly higher in the high FIRST group. While the number of women was higher in the 
high FIRST group, mean age was lower than that in the low FIRST-T group. In the high FIRST group, more participants were 
evaluated as having clinical insomnia, according to the ISI (ISI >14), and poor sleep according to PSQI (PSQI ≥ 5). Table 4 
displays more detailed information about the comparison between the two groups

Discussion
The adaptation and assertion of psychometric properties of the FIRST-T had not been examined until now. We thus 
produced the FIRST-T, and conducted an investigation of its validity and reliability. Unlike other studies, we examined 
scale items in more detail using the GRM and IRT.

We found a single-factor structure by EFA, similar to other language adaptation and validation studies of the FIRST. The 
factor loadings of all items were in the acceptable range. The scree plot of the FIRST-T with a reduced correlation matrix also 
indicated a single-factor structure. Therefore, there was no need to discard any item. However, the factor loadings of the 5th 
(0.40) and 9th (0.36) items were lower than the factor loadings of the other items. Low factor loadings of item 5 (after watching 
a frightening movie or television show) and particularly that of item 9 (before going on vacation the next day) were found in 
other studies.6,23,25 In a Spanish study conducted on pregnant women, a single-factor structure was found and the factor 
loadings of item 5 (0.35) and item 9 (0.37) were also found to be lower than those of other items.23 In the study of the German 
adaptation and validation of the FIRST, a single-factor structure was obtained25 and the factor loading of item 9 was found to 
be quite low (0.30).25 When a two- or three-factor structure was examined later, the internal consistency did not reach the 
desired level. Therefore a single-factor and 9-item structure was accepted in the German validation study.25 In the Japanese 
adaptation study, the factor loading of item 9 (0.22 for insomnia patients and 0.21 for healthy individuals) was well below the 
acceptable limit.6 However, since the correlation between the scales did not change when item 9 was removed, this item was 
retained to provide scoring consistency for comparison across studies.6 In addition, the low factor loading of item 9 in the 
Japanese adaptation study may have been due to cultural or racial distinctions between participants in Japan and those in the 

Table 4 Demographic and Sleep Data of All the Participants with High and Low Scores on the Ford Insomnia 
Response to Stress Test – Turkish Version

Sleep and Demographic Variables Low Group (n = 397) High Group (n = 377)

Age (years) 21.11 ± 2.42 20.65 ± 1.66*

Women, % 45.6 89.1*

FIRST-T 18.80 ± 3.30 28.28 ± 3.14*
PSQI 6.85 ± 3.63 9.14 ± 3.92*

ISI 8.60 ± 4.57 12.12 ± 4.88*

STAI-State 42.52 ± 10.14 47.62 ± 10.12*
STAI-Trait 44.63 ± 4.72 46.96 ± 4.56*

Clinical insomnia (according to ISI >14), yes,% 9.3 28.6*
Poor sleeper (according to PSQI ≥ 5), yes,% 70.5 86.2*

Did you suffer from insomnia in the last month? (yes),% 33.2 51.5*

Would you describe yourself as a good sleeper in the last month? (yes), % 49.1 37.4*
Have you ever used drugs for insomnia in your life? (yes),% 0.50 2.12

Note: *p < 0.01. 
Abbreviations: FIRST-T, Turkish version of Ford Insomnia Response to Stress Test; ISI, Insomnia Severity Index; PSQI, Pittsburgh Sleep Quality Index; 
STAI, State–Trait Anxiety Inventory.
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United States.6 In addition, this might be explained by the affective valence of this item which is positive (ie, vacations).46,47 

Contrary to these studies, the factor loading of the item 9 was found to be 0.51 in the original study,12 while that of item 5 was 
0.48, which was close to the value of 0.40 obtained in our study. The original study also accepted a 9-item single-factor 
structure.12

In the literature, it is recommended that CFA be applied to a different group than EFA.37,38 Thus, we randomly divided 
participants into two equal groups and performed EFA and CFA analyses in these separate groups. In parallel with the EFA 
analysis, the CFA analysis revealed a one-factor structure with good fit indices. Similarly, Spanish and German adaptation 
studies23,25 of the FIRST also found a one-factor structure with good CFA fit indices. However, in both studies, both EFA and 
CFA were analyzed on the same sample; hence, factor analysis may yield erroneous results.23,25

Furthermore, we found that the internal consistency for the FIRST-T was good (Cronbach’s α = 0.84 and McDonald’s 
ω = 0.85) and was similar to that of the original study (Cronbach’s α = 0.83),12 as well as the Japanese (Cronbach’s α = 
0.89 for insomnia patients, Cronbach’s α = 0.87 for healthy individuals),6 Italian (Cronbach’s α = 0.86 for insomnia 
patients and Cronbach’s α = 0.79 for healthy individuals),22 Portuguese (Cronbach’s α = 0.81),26 German (Cronbach’s α= 
0.80),25 and Spanish (Cronbach’s α = 0.81 for pregnancy)23 adaptation studies. In addition, we found the following as 
adequate internal consistency characteristics: average inter-item correlation (0.380), standard error of measurement 
(2.267), and good IRT reliability (0.879).

Unlike previous studies,6,22–26 we analyzed the performance of this scale using a GRM. Item 9 had a low slope, items 5 
and 8 had moderate slopes, item 1 had a steep slope, and the rest of the items had a very slope. These results suggested that 
item 9 is less efficient in discriminating between individuals with low scores and those with high score on the FIRST-T than 
are other items. Groups with high and low sleep reactivity were formed based on median scores of 20 more in the original 
study,12 12 in the Spanish study,23 22 in the Portuguese study,26 and 18 in the Japanese study.6 In the German adaptation 
study,25 20 points and above was accepted as the cut-off value, based on the original study,12 and the median value was not 
used. In our study, we found it appropriate to utilize the median value as the cut-off value, since cultural, gender, and racial 
differences may have been present in our population more so than in the other studies.6,12,22–26 The Portuguese study26 was 
conducted on university students, as was our study. The fact that the median values were close to our study suggest that 
there may be higher cut-off scores for those at a younger age or in highly stressful environments such as higher education 
settings. We found significant differences between high and low FIRST-T score groups. Female participants were more 
common in the high FIRST-T score group, similar to previous studies, which was consistent with the information that 
insomnia is more common in women. Second, the mean age was significantly lower in the high FIRST-T score group than 
in the low FIRST-T score group. In the Japanese validation study,6 the mean age was lower in the high FIRST-T score 
group, similar to our study. Conversely, in the original study, the mean age was significantly higher in the high FIRST-T 
score group than in the low FIRST-T score group. Third, sleep quality, insomnia severity, and state–trait anxiety were higher 
in the high FIRST-T score group. In the Japanese validation study,6 trait anxiety was found to be higher in the high FIRST-T 
score group. In addition, state anxiety was higher in our study. Lastly, the participants suffering from insomnia in the past 
month or who self-identified as poor sleepers were more common in the high FIRST-T score group.

Limitations
The present study has several limitations. First, self-assesment instruments were used for insomnia. However, the ISI and 
PSQI used in our study gave similar results to clinical interviews for insomnia. Further studies should be conducted using 
objective measures of sleep (eg, polysomnography) for understanding the correlation between sleep reactivity and 
objective sleep disturbance. Second, the consistency over time of the FIRST-T was not investigated in the current 
study. Third, our study was an online cross-sectional design. Prospective studies are needed to better understand sleep 
reactivity.8 Fourth, participants were recruited from a university population (young people) and were not representative 
of the general population or individuals with a formal insomnia diagnosis. Fifth, the results have biase of female students 
with poor sleep. Finally, we did not question whether the participants had any substance use (eg, smoking, alcohol, and 
drugs) or other psychiatric diagnoses.
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Future Recommendations
Further research with clinical samples and objective measures is warranted in Turkey. The factor structure should be 
reviewed and, if necessary, revisions of problematic items should be made. In addition, genetic and biochemical studies 
should be conducted with FIRST-T to study the genetic and biochemical connections of susceptibility to insomnia.

Conclusion
The FIRST-T has acceptable psychometric properties similar to the original version. Sleep reactivity, which was found to 
be significantly associated with insomnia severity, poor sleep quality, and anxiety, may help predict insomnia. The 
FIRST-T is the only questionnaire developed to assess sleep reactivity. However, recurring low factor loading problems 
in some of the items, particularly item 9, in many studies, suggests that there is scope of improvement in the assessment 
of sleep reactivity, including the use of more objective measures. Future studies will need to clarify whether the problems 
in the items are cultural or racial, or whether revisions are needed.

Human Subjects
Human subjects were included in this study. The Gaziantep University Clinical Research Ethics Committee approved our 
study (decision number: 2022/114). All research adhered to the tenets of the Declaration of Helsinki. Informed consent 
was obtained from all participants.

Data Sharing Statement
All data of the present study are available from the corresponding author upon request.
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Our study did not receive any grant from anywhere.
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