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Abstract 

Background. In the field of adolescent sleep research, different sleep surveys have been implemented; 
however, psychometric properties of these instruments have been investigated only minimally.  

Methods. In order to assess the psychometric properties of the Sleep–Wake Problems Behaviour Scale 
(SWP), the Sleepiness Scale (SLS), and the Morningness/Eveningness Questionnaire (ME), a 
moderately large sample of community-dwelling Italian adolescents (N = 778; 59.8% female; mean 
age = 15.77 years) was administered the Italian translation of the School Sleep Habits Survey.  

Results. Internal consistency estimates values were satisfactory for all measures; dimensionality analyses 
suggested a unidimensional structure for SWP, SLS and ME, respectively. Goodness-of-fit statistics 
for the one-factor model of the SLS, SWP, and ME scale items were adequate for all measures. Non-
redundant taxometric analysis results consistently suggested a dimensional latent structure for the SLS, 
SWP, and ME, respectively.  

Conclusion. Our findings supported the use of the SLS, SWP, and ME total scores as measures of 
sleepiness, sleep-wake problem, and morningness/eveningness, at least among Italian community-
dwelling adolescents, and encourage practitioners to rely on the conventional percentiles in order to 
interpret the SLS, SWP, and ME total scores. 
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1. Introduction 

The numerous physical, psychological and social changes that characterize adolescence, can 

affect also sleep’s structure and habits (e.g., Crowley, Wolfson, Tarokh, & Carskadon, 2018). In 

adolescents, the most frequent sleep disorders are: Insufficient sleep, Delayed Sleep-Wake Phase 

Disorder, Excessive daytime sleepiness, Narcolepsy and Restless legs syndrome (Kotagal & 

Pianosi, 2006). During adolescence, a lifestyle that sacrifices sleep (for other activities, like study 

or socialization) can cause insufficient sleep (Kliegman et al., 2015). Not surprisingly, insomnia 

is the most frequent sleep disorder in adolescence, with a prevalence between 11 and 47% 

(Fernandez-Mendoza et al., 2016) while DSM-5 reports a prevalence of 18.5% (23.6% females 

and 12.5% males) between 16 and 18 years.  

Notwithstanding these discrepancies, previous studies showed that insomnia is underdiagnosed 

in adolescence (de Zambotti et al., 2018) and that untreated insomnia during adolescence can 

lead to a persistence of insomnia during adulthood (Fernandez-Mendoza et al., 2016). Moreover, 

previous studies (e.g., Ballesio, Aquino, Kyle, Ferlazzo & Lombardo, 2019; Somma et al., 2020) 

showed that individuals with insomnia may have some impairments in executive functioning 

(e.g., inhibitory control, cognitive flexibility, and working memory), as compared to controls. 

Indeed, a wide range of cognitive functions may be influenced by insufficient or poor sleep, 

particularly during adolescence (e.g., Astill, Van der Heijden, Van IJzendoorn, & Van Someren, 

2012; de Bruin, Dewald-Kaufmann, Oort, Bögels, & Meijer, 2015).  

Notably, Delayed Sleep-Wake Phase Disorder is a circadian disorder characterized by a 

significantly late synchronized sleep pattern compared to the general population, and it becomes 

incompatible with daily activities (e.g., attending school and doing morning activities). From an 

epidemiological point of view, it is the most frequent among circadian rhythm disorders, with a 

prevalence of 7 - 16%, especially in adolescents and young adults (Gradisar et al., 2011). 

Furthermore, insomnia and delayed sleep-wake phase disorder are often associated (Sivertsen 

et al., 2013). Delayed Sleep-Wake Phase Disorder is characterized by the tendency to postpone 

the time when you go to sleep and the time when you wake up; however, during school days, 

there is a reduction in sleep hours and an increase in daytime sleepiness. Moreover, sleep is 

characterized by a great difficulty in falling asleep and in wake up early, despite the prospect of 

an interesting activity, and accompanied by drowsiness. Teenagers with this disorder have more 

school absences and poorer test performance than peers (Gradisar et al., 2011). Notably, this 

disorder can represent an amplification of physiological characteristics in adolescent sleep, 

namely, the tendency to go to sleep later and the conversion of the chronotype to the nocturnal 
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type. For this reason, it can be difficult to distinguish between what can be considered normal 

and what is pathological (Gradisar et al., 2011). 

Several studies found a high prevalence (52.7%) in adolescents of somnolence, another sleep-

related disorder (Gradisar et al., 2011). Observing high schools and universities, daytime 

sleepiness is so widespread among adolescents that it seems almost "normal" (Carskadon, 1990). 

Against this background, systematic screening for sleep issues might assist in early identification 

of academic, behavioral, health and quality of life problems, which if treated will result in better 

outcomes for both adolescents and their families (e.g., Spruyt & Gozal, 2011).  

In the field of child and adolescent sleep research, different large-scale sleep surveys have been 

implemented (e.g., Spruyt & Gozal, 2011); however, psychometric properties for these 

instruments have been investigated only for a minority of these assessment instruments (e.g., 

Spruyt & Gozal, 2011). Consequently, survey instruments have been created, adapted or 

translated with little scrutiny regarding their reliability, factor structure, and validity, and 

therefore, concerns regarding findings are justified (e.g., Spruyt & Gozal, 2011). Moreover, the 

sparseness of reliability and validity data hampers direct comparisons of child and adolescent 

sleep problems, as well as the understanding of their impact on everyday functioning (e.g., 

Spruyt & Gozal, 2011). Likewise, the treatment of sleep disorders in children and adolescents 

should benefit from well-designed, psychometrically sound tools. 

The School Sleep Habits Survey (SSHS; Carskadon, Seifer, & Acebo, 1991; Wolfson & 

Carskadon, 1998; Wolfson et al., 2003) was developed by the Bradley Hospital/Brown 

University Sleep Research Lab in 1994; it is a self-report, paper-and-pencil measure and requires 

approximately 20 minutes for completion. The SSHS represents one of the most widely used 

instruments for gathering valuable demographic and behavioral information, including sleep 

schedule regularity, daytime sleepiness, sleep-wake problems, and preference for morningness 

or eveningness (Carskadon et al., 1991). The SSHS was originally administered to over 3,000 

high school students in Rhode Island; then, Acebo and Carskadon (2002) reported results from 

the large high school survey. Several studies have been subsequently conducted relying on this 

instrument in a number of countries (e.g., Loessl et al., 2008), including Italy (e.g., Russo, Bruni, 

Lucidi, Ferri, & Violani, 2007). 

Notwithstanding its usefulness and widespread diffusion, the SSHS psychometric properties 

have been analyzed only minimally (Shahid & Wilkinson, 2012). Specifically, previous studies 

focused exclusively on the internal consistency reliability for the three main scales included in 

the SSHS, namely, the Sleep–Wake Problems Behaviour Scale (SWP; i.e., 15 items assessing 

sleep-wake problems), the Sleepiness Scale (SLS; i.e., 10 items evaluating daytime sleepiness), 
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and the Morningness/Eveningness Questionnaire (ME; i.e., 10 items assessing circadian 

preference). Previous studies (e.g., Becker et al., 2020; Russo et al., 2007) reported acceptable 

internal consistency (i.e., Cronbach’s alpha values higher than .70) for the SWP, SLS, and ME, 

with findings in line with the results of the original validation study of the SSHS (Carskadon et 

al., 1991). However, to the best of our knowledge, no previous study was specifically devoted 

to the assessment of the SSHS psychometric properties.  

Although understanding the latent structure of sleep problems represent a relevant research 

topic (e.g., Ren, Wang, Phull & Zhang, 2015), empirical evaluations testing the hypotheses that 

sleep disturbances should be considered a qualitatively distinct syndrome (i.e., a taxon) or 

whether it possesses a dimensional latent structure (i.e., existing along a continuum of severity), 

are still scarce. These issues are not trivial because the development and selection of assessment 

instruments should be consistent with the latent structure of the variable. For instance, the 

assessment of dimensional constructs should aim at discriminating effectively in all areas of the 

dimension, whereas for taxonic constructs assessment instruments should attempt to sort 

individuals at an optimal cut off and maximize valid classifications (e.g., Ruscio et al., 2018). 

Recently, Ren and colleagues (2015) relied on taxometric procedures to examine the latent 

structure of sleep problems in a sample of 912 participants with age ranging from 6 to 14 years 

and showed that the latent structure of sleep problems was better categorized as dimensional 

rather than categorical. The results of Ren and colleagues’ (2015) study suggested that a 

dimensional assessment of sleep disorders need to be entertained in childhood and adolescence 

in order to provide a more appropriate assistance. However, further investigation of this topic 

is needed (e.g., Ren et al., 2015), and normative data for adolescent samples may be useful for 

screening purposes. 

Against this background, in the present study we administered the SSHS to a moderately large 

sample of community-dwelling Italian adolescents in order to assess: (a) the internal consistency 

reliability and factor structure of the SWP, SLS, and ME, respectively; (b) the latent structure of 

sleep problems in adolescence; and (c) the normative scores for the SLS, SWP, and ME total 

scores in Italian adolescent high school students. 

2. Methods 

2.1 Participants 

Participants were 778 adolescent high school students with a mean age of 15.77 years, SD = 

1.49 years (range = 13-19 years); 465 participants (59.8%) were female and 311 (40.1%) were 

male, whereas two participants (0.3%) refused to disclose his/her gender. Participants were 
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attending public high school in the North of Italy. In order to participate in the present study, 

subjects had to be in their “teen” years (i.e., 13 years - 19 years) and were required to speak 

Italian as their first language in order to avoid cultural and lexical bias in questionnaire responses.  

2.2 Procedures 

After obtaining Institutional Review Board approval from the principals of the schools, 

researchers recruited adolescents from classrooms. The Italian translation of the SSHS (e.g., 

Russo, Bruni, Lucidi, Ferri, & Violani, 2007) was administered anonymously during class time 

by graduate research assistants when teachers were not present in the classrooms. Written 

informed consents from parents and the adolescent were obtained prior to study participation.  

Participants were all volunteers who received no incentive for taking part in the research. 

Although socio-economic status was not directly controlled for, it should be emphasized that 

participants were selected from public high schools. Data from the National Institute of 

Statistics of Italy (ISTAT, 2017) showed that 95.8% of Italian adolescents were attending high 

school during 2015/2016, thus suggesting that samples of adolescents attending public high 

schools used in the present set of studies are likely representative of the Italian adolescent 

population. 

2.3 Measures 

School Sleep Habits Survey (SSHS; Wolfson & Carskadon, 1998). The SSHS includes three 

different measures: (a) a Sleepiness Scale (SLS) developed to assess daytime sleepiness. The SLS 

includes 10 items assessing difficulty staying awake in various situations (e.g., studying, at school, 

watching television). Items were measure on a four-point Likert scale ranging from 1 = no 

difficulty to stay awake to 4 = struggling to stay awake and falling asleep. In line with previous studies 

(e.g., Becker, Kapadia, Fershtman, & Sciberras, 2020; Russo et al., 2007), the item regarding 

sleepiness during driving was removed in the current study because all participants were below 

driving age; (b) a Sleep-Wake Problems Behavior Scale (SWP) which consists of 15 items 

assessing irregular sleep habits, prolonged sleep latency and difficulties waking in the morning 

on a Likert-type scale (1 = Never, 2 = Once, 3 = Twice, 4 = Several Times, 5 = Everyday/night); (c) a 

Morningness/Eveningness Questionnaire (ME) to measure circadian preference. The ME is 

composed by 10 forced choice items assessing preference for morningness or eveningness, with 

lower scores indicating extreme eveningness and higher scores indicating extreme morningness.  

2.4 Data analysis 

Cronbach’s  was used as an internal consistency measure; item-total r coefficient corrected for 

part-whole overlap (rp-w) was used to assess item validity.  
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Quasi-inferential parallel analysis (PA; Buja & Eyuboglu, 1992) and minimum average partial 

statistic (MAP; Zwick & Velicer, 1986) were used to assess the number of latent dimensions 

underlying the item polychoric correlation matrix of each scale. Both quasi-inferential PA and 

MAP dimensionality analyses were carried according to unweighted least square factor analyses; 

thus, quasi-inferential PA were expressed as percentage of variance explained by each factor. In 

quasi-inferential PA, only real-data factors that exceed the 95th percentile of the distribution of 

the corresponding factors based on 1,000 random polychoric correlation matrices (obtained by 

random permutations of the original data) should be retained. Rather, MAP analysis suggests 

retaining the number of factors that minimizes the MAP statistic value.  

Weighted least square mean and variance adjusted (WLSMV) confirmatory factor analyses 

(CFAs) were carried out to test the goodness of fit of the one-factor model of the items of each 

scale. Goodness-of-fit of individual models was assessed using fit indices and cut-off values 

suggested in Hu and Bentler’ (1999) study.  

Taxometric analyses were carried out relying on three non-redundant methods, namely, mean-

above-minus-mean-below-a-cut (MAMBAC), maximum eigenvalue analysis (MAXEIG), and 

latent mode (L-Mode) analysis (see Ruscio et al., 2011 for a description of the techniques). Based 

on Ruscio and colleagues’ (2018) indications, comparison curve fit index (CCFI) with values 

close to 0 indicating dimensional distribution and values close to 1 indicating categorial 

distribution; CCFI values in the .45-.55 range are considered to indicate inconclusive findings.  

3. Results 

Item descriptive statistics, internal consistency estimates (i.e., average and median inter-item r 

values), and rp-w values for the SLS, SWP, and ME scale items, respectively, are listed in Table 1. 

Table 1. Sleepiness Scale, Sleep-Wake Problems Behavior Scale, and Morningness/ 

Eveningness Questionnaire Item Analysis Results: Descriptive Statistics, Internal Consistency 

Estimates (i.e., Average and Median Inter-Item r Values) and Item-Total r Values Corrected for 

Part-Whole Overlap (N = 778) 

Sleepiness Scale M SD rp-w 

1. In a class at school  1.08 0.32 .52 

2. While doing homework …  1.86 0.90 .38 

3. Reading, studying or doing … 1.36 0.72 .61 

4. While taking a test.  2.02 1.07 .47 

5. Traveling in a bus, train, plane or car.  1.64 0.83 .63 

6. Attending a performance … 1.08 0.31 .38 

7. Watching television or listening …  1.56 0.66 .59 

8. Playing video games  1.30 0.62 .72 

10. In a face-to-face conversation … 1.20 0.58 .74 

    

Average inter-item r value   .23 

Median inter-item r value   .21 
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Sleep-Wake Problems Behavior Scale    

Item 2 1.41 0.85 .41 

Item 3 1.30 0.70 .60 

Item 4 1.15 0.62 .46 

Item 6 3.48 1.03 .43 

Item 7 1.40 0.79 .49 

Item 8 1.74 0.99 .51 

Item 9 3.52 1.12 .43 

Item 10 2.40 1.49 .46 

Item 11 2.21 1.21 .39 

Item 13 2.30 1.14 .24 
    

Average inter-item r value   .19 

Median inter-item r value   .20 
 

Morningness/Eveningness Questionnaire 
   

1. Ideally, when would be the best … 2.20 0.79 .48 

2. Imagine you have to take … 2.46 0.96 .55 

3.  2.60 0.77 .37 

Item 4 3.40 0.75 .40 

Item 5 2.62 0.82 .50 

Item 6 3.13 0.73 .37 

Item 7 2.26 0.73 .64 

Item 8 3.55 0.75 .26 

Item 9 2.30 1.07 .57 

Item 10 2.80 0.98 .60 

    

Average inter-item r value   .21 

Median inter-item r value   .20 

Note. rp-w: item-total r coefficient corrected for part-whole overlap. 
The dimensionality analysis results for the polychoric correlation matrices of the SLS, SWP, and ME 
scale items are summarized in Table 2.  

Table 2. Sleepiness Scale, Sleep-Wake Problems Behavior Scale, and Morningness/ 

Eveningness Questionnaire: Dimensionality Analysis Results for the Corresponding Item 

Polychoric Correlation Matrices (N = 778). 

 Quasi-Inferential Parallel Analysis  
 

 Real Data % 
of S2 

Random Data  
% of S2 

 

 
Sleepiness Scale Item  
N. of Dimensions 

 95th Percentile  MAP 

1 45.3* 28.3 .04* 
2 13.7 23.3 .09 
3 12.6 19.3 .28 
4 9.6 16.2 -- 
5 7.5 13.4 -- 
6 4.4 11.2 -- 
7 3.5 8.9 -- 
8 3.2 5.8 -- 
9 0.0 0.0 -- 

Sleep-Wake Problems Behavior Scale Item 
N. of Dimensions 

   

1 34.1* 25.6 .03* 
2 15.3 21.1 .06 
3 12.8 17.8 .17 
4 11.3 15.2 -- 
5 9.4 13 -- 
6 7.2 11.1 -- 
7 6.0 9.1 -- 
8 2.7 7 -- 
9 1.3 4.9 -- 
10 0.0 0.00 -- 
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Morningness/Eveningness Questionnaire 
Item N. of Dimensions 

   

1 36.5* 25.6 .03* 
2 20.9 21.3 .06 
3 11.7 17.7 .19 
4 8.7 15.2 -- 
5 6.6 13 -- 
6 5.6 10.9 -- 
7 4.4 9.1 -- 
8 3.9 7.1 -- 
9 1.6 4.5 -- 
10 0.0 0.0 -- 

Note. S2: Variance; MAP: Minimum average partial statistic. Quasi-inferential parallel analyses 95th 
percentile values were based on 1,000 random polychoric correlation matrices that were obtained by 
randomly permuting the original data. 
*: Advised number of factors to be retained; --: Statistic not computed. 

WLSMV CFA standardized factor loadings and goodness-of-fit statistics for the one-factor 

model of the SLS, SWP, and ME scale items, respectively, are summarized in Table 3.  

Table 3. Weighted Least Square Mean and Variance Adjusted Confirmatory Factor Analysis 

Results for the One-Factor Model of the Sleepiness Scale, Sleep-Wake Problems Behavior Scale, 

and Morningness/Eveningness Questionnaire Items: Standardized Factor Loadings and 

Goodness-of-Fit Indices (N = 778). 

Sleepiness Scale Sleep-Wake Problems Behavior Scale Morningness/Eveningness Questionnaire 
 

Item  Item  Item  
Item 1 .46*** Item 2 .41*** Item 1 .54*** 
Item 2 .37*** Item 3 .48*** Item 2 .70*** 
Item 3 .40*** Item 4 .27*** Item 3 .41*** 
Item 4 .29*** Item 6 .53*** Item 4 .31*** 
Item 5 .57*** Item 7 .49*** Item 5 .33*** 
Item 6 .64*** Item 8 .57*** Item 6 .16*** 
Item 7 .67*** Item 9 .48*** Item 7 .79*** 
Item 8 .44*** Item 10 .48*** Item 8 -.02 
Item 9 .45*** Item 11 .41*** Item 9 .60*** 
  Item 13 .19*** Item 10 .70*** 
      

Median  value .45  .48  .48 
      
GoF Indices      

2 (df) 72.04 (26)***  86.71 (31) ***  157.19 (32) *** 

RMSEA (90% CI) 0.048 (0.035, 0.061)  0.048 (0.036, 0.060)  0.071 (0.060, 0.081) 
CFI/TLI .95/0.92  .94/0.91  .95/0.93 
SRMSR .05  .04  .04 

Note. : Standardized factor loadings; GoF: Goodness-of-fit; RMSEA: Root mean square error of 
approximation; CI: Confidence interval; CFI: Comparative fit index; TLI: Tucker-Lewis Index; SRMSR: 
Standardized root mean square residual. Error correlations: Sleepiness Scale: Item 8 with Item 9, r = .58, 
p <.001; Sleep-Wake Problems Behavior Scale: Item3 with Item 4, r = .46, p <.001; Item 8 with Item 9, 
r = -.29, p <.001; Item 13 with Item 9, r = .25, p <.001; Item 13 with Item 6, r = -.27, p <.001; 
Morningness/Eveningness Questionnaire: Item 4 with Item 5, r = .31, p <.001; Item 5 with Item 8, r = 
.24, p <.001; Item 6 with Item 8, r = .64, p <.001. 
* p <.05; ** p <.01; *** p <.001  

Taxometric analysis results of the SLS, SWP, and ME scales are summarized in Table 4.  
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Table 4. Sleepiness Scale, Sleep-Wake Problems Behavior Scale, and Morningness/ 

Eveningness Questionnaire: Taxometric Analysis Result Summary Table (N = 778) 

Sleepiness Scale MAMBAC MAXEIG L-Mode 

Mean between-group validity (mean Cohen’s d value) 0.89 0.93 1.80 (factor scores) 
Between-group validity range (min./max. Cohen’s d values) 0.74/1.07 0.74/1.13 -- 
Average taxon base rate estimate .29 .26 .61 
Taxon base rate estimate SD .16 .24 -- 
Within-taxon/within-complement average inter-indicator r values -.03/-.01 -.03/.00 .03/-.04 
Comparative Curve Fit Index value .35 .20 .31 
Sleep-Wake Problems Behavior Scale    
Mean between-group validity (mean Cohen’s d value) 0.82 0.87 2.29 (factor scores) 
Between-group validity range (min./max. Cohen’s d values) 0.42/1.05 0.54/1.12 -- 
Average curve taxon base rate estimate .41 .31 .59 
Taxon base rate estimate SD .25 .06 -- 
Within-taxon/within-complement average inter-indicator r values -.01/-.02 -.03/.00 .02/-.04 
Comparative Curve Fit Index value .41 .21 .28 
Morningness/Eveningness Questionnaire    
Mean between-group validity (mean Cohen’s d value) 0.93 0.93 2.42 (factor scores) 
Between-group validity range (min./max. Cohen’s d values) 0.41/1.23 0.41/1.22 -- 
Average curve taxon base rate estimate .56 .55 .53 
Taxon base rate estimate SD .11 .14 -- 
Within-taxon/within-complement average inter-indicator r values .04/.02 .04/.02 .03/.02 
Comparative Curve Fit Index value (CCFI) .23 .25 .17 

Note. MAMBAC: Mean-above-minus-mean-below-a-cut analysis; MAXEIG: Maximum eigenvalue 
analysis; L-Mode: Latent mode analysis; --: Statistic not computed. CCFI values can range from 0 
(dimensional) to 1 (categorical).  CCFI values <.45 suggest a dimensional latent distribution, whereas 
CCFI values >.55 are suggestive of a categorical latent structure. When .45 < CCFI < .55, this should 
be interpreted with caution. 

CCFI values averaged across MAMBAC, MAXEIG, and L-Mode analyses (Ruscio et al., 2018) 

were .29, .30, and .22 for SLS, SWP, and ME scales, respectively. Taxometric curves for SLS, 

SWP, and ME scales are depicted in Figure 1, Figure 2, and Figure 3, respectively. 

Figure 1. Sleepiness Scale: MAMBAC, MAXEIG, and L-Mode Analysis Curves 
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MAXEIG 

 

L-Mode 

 

Figure 2. Sleep-Wake Problems Behavior Scale: MAMBAC, MAXEIG, and L-Mode Analysis 

Curves 
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MAXEIG 

 

L-Mode 

 

Figure 3. Morningness/Eveningness Questionnaire: MAMBAC, MAXEIG, and L-Mode 

Analysis Curves 
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L-Mode 

 

The descriptive statistics, internal consistency reliability estimates (i.e., Cronbach’s  values) and 
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Table 5. Sleepiness Scale, Sleep-Wake Problems Behavior Scale, and Morningness/ 

Eveningness Questionnaire Total Scores: Descriptive Statistics, Cronbach’s Alpha Coefficient 

Values, and Inter-Correlations (i.e., Pearson r Values) (N = 778) 

 Pearson r Values 

 

Total Scores M SD  1 2 3 

Sleepiness Scale 13.09 2.97 .73 --   

Sleep-Wake Problems Behavior Scale 20.89 4.72 .70 .48*** --  

Morningness/Eveningness Questionnaire 27.32 4.42 .73 -.32*** -.46*** -- 

Note. : Cronbach’s  coefficient value; --: Statistic not computed. 
* p <.05; ** p <.01; *** p <.001  

Percentile value estimates (i.e., normative scores) for the SLS, SWP, and ME total scores in 

Italian adolescent high school students are listed in Table 6. 

Table 6. Percentile Value Estimates of the Sleepiness Scale, Sleep-Wake Problems Behavior 

Scale, and Morningness/Eveningness Questionnaire Total Scores in Italian Adolescent High 

School Students (N = 778) 

Percentile Sleepiness Scale Sleep-Wake Problems Behavior 
Scale 

Morningness/Eveningness Questionnaire 

1 9 13 16 
2.5 9 13 18 
5 9 14 20 
10 10 15 22 
20 11 16 24 
25 11 17 24 
33 11 18 25 
50 13 21 27 
66 14 23 29 
75 15 24 30 
80 15 25 31 
90 17 27 33 
95 19 29 34 
97.5 20 31 36 
99 22 32 37 

4. Discussion 

To the best of our knowledge, the present study represents the first attempt to provide factor 

validity data on the three main scales of the SSHS in adolescence. In this respect we aimed at 

filling the well-known gap between measure development and psychometric evaluation in child 

and adolescent sleep medicine (Spruyt & Gozal, 2011). Confirming and extending previous 

findings (e.g., Becker et al., 2020; Russo et al., 2007), in our study all SSHS scales showed average 

inter-item r values that laid in the .15-.50 range, which is suggestive of adequate internal 

consistency (Clark & Watson, 2019). Moreover, the SLS, SWP and ME showed bivariate item-

total r values corrected for part-whole overlap that were at least moderate in size and suggestive 
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of good item discrimination (Clark & Watson, 2019). These data seemed to indicate adequate 

item sampling in constricting the SLS, SWP, and ME. 

Multivariate analyses of the SLS, SWP, and ME items seemed to largely support these findings. 

Dimensionality analyses strongly supported the one-factor model of the polychoric correlation 

matrices of the three main SSHS scales. Not surprisingly, the one-factor model, in which 

selected item errors were allowed to correlate each other because of content overlap, showed 

adequate fit index in CFAs for the SLS, SWP, and ME, respectively. This finding supported the 

use of the SLS, SWP, and ME total scores as measures of sleepiness, sleep-wake problem, and 

morningness/eveningness, at least among Italian community-dwelling adolescents. Confirming 

the bivariate rp-w analysis results, our CFA findings suggested adequate standardized item loading 

values, with the partial exception of ME item 8 and possibly SWP item 13. However, all SSHS 

main scales showed on average substantial item loadings (i.e., media  values .45) on the 

corresponding latent dimensions.   

Extending previous reports on the general latent structure of sleep disturbances in adolescence 

(Ren et al., 2015), our taxometric analyses yielded consistent support for the dimensional 

distribution of the SLS, SWP, and ME scores, respectively. The logic behind the SLS, SWP, and 

ME development was highly consistent with our dimensional findings. Our taxometric analysis 

results encourage practitioners to rely on the conventional percentiles in order to interpret the 

SLS, SWP, and ME total scores. From this perspective, future studies should evaluate the 

functional impairment associated with different percentiles of the SSHS main scale scores 

distribution. Accordingly, in the present study we reported the percentiles of the raw score 

distribution of the SLS, SWP, and ME total scores.  

In our study, Cronbach’s  coefficient values were adequate (i.e., all s .70), suggesting that 

the three SSHS main scales yielded reliable scores, which could be safely used in screening for 

sleep disorder at least among Italian adolescents (even when relying on score percentiles). Highly 

consistent with Becker and colleagues’ (2020) findings, in our adolescent sample the SLS, SWP, 

and ME total scores were significantly and moderately inter-correlated, with measures of 

mornigness/eveningness being negatively correlated with measures of sleepiness and sleep-

wake problems. The moderate, positive and significant association between the SLS and SWP 

total score suggested that sleepiness and irregular sleep habits (i.e., sleep-wake problems) 

represent dissociable, albeit correlated constructs.  
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5. Conclusions 

As a whole, our findings supported the use of the SLS, SWP, and ME as measures of sleepiness, 

sleep-wake problem, and morningness/eveningness in adolescence. Given the relevance of 

sleep disturbances and the impact of the COVID-19 on sleep quality among both children (e.g., 

Ragni, Capitello, Gentile, Pons, & De Stasio, 2022), and young adults (Zafar, & Ansari, 2020), 

particularly during the COVID-19 (e.g., Somma et al., 2020), the availability of sound measures 

of sleep disturbances in adolescence may represent a useful addition to the available literature. 

Indeed, screening for different sleep problems with sound psychometric measures may relevant 

starting point for carrying out preventive interventions.  

6. Limitations and Strengths 

Although the present study has some relevant strengths (e.g., large sample size), and may 

provide clinicians and researchers with normative data (i.e., percentile value estimates) for the 

SLS, SWP, and ME total scores in Italian adolescents, our findings should be considered in the 

light of several limitations. Although we relied on large samples of community-dwelling 

participants, they were not randomly selected sample representative of Italian general 

population; this limits the generalizability of our findings and stresses the need for further 

studies. Although we relied on multiple measures of sleep difficulties and habits, taxometric 

studies based on different instrument might yield different results. Finally, our data were based 

exclusively on community-dwelling participants and should not be extended to clinical samples. 

Even keeping these limitations in mind, we feel that our findings may be useful in improving 

our knowledge on the psychometric properties of SLS, SWP, and ME and latent structure of 

sleep habits in community-dwelling participants. 
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