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1. Introduction  

Insomnia disorder is the most common mental disorder, affecting millions of people worldwide 

(Morin & Jarrin, 2022). Contemporary etiological models of insomnia disorder mechanisms 

involve a deregulation of the arousal and affective system (Altena et al., 2023). According to 

the most recent versions of the Diagnostic and Statistical Manual of Mental Disorders (DSM-

5) and the International Classification of Sleep Disorder (ICSD-3), the main symptoms include 

difficulty initiating sleep, maintaining sleep and early morning awakenings (American 

Academy of Sleep Medicine, 2014; American Psychiatric Association, 2017; Gauld et al., 

2023). Along with these essential insomnia symptoms, which must be present despite adequate 

opportunity and circumstances for sleeping, the definition of insomnia disorder includes 

symptoms related to hyperarousal and the daytime consequences of the nighttime disturbances, 

which often manifest as psychiatric symptoms, in particular affective symptoms (e.g., worry, 

mood disturbance, reduced motivation) (American Academy of Sleep Medicine, 2014; 

American Psychiatric Association, 2017).  

Chronic insomnia disorder is frequently associated with comorbid with mental disorders, and 

can have a major impact on patients’ prognosis and overall well-being (Freeman et al., 2020). 

Many studies have been conducted on it (Buysse et al., 2006; Riemann et al., 2017), and most 

of them use self-report questionnaires to measure insomnia disorder severity (Ali et al., 2020; 

Moul et al., 2004; Ruivo Marques et al., 2018). They typically consist of a series of items 

designed to gather reliable valid clinical information about symptoms and severity.  

The Insomnia Severity Index (ISI) is the most widely used self-report questionnaire and is 

based on the DSM-IV criteria for insomnia disorder (Association, 2000; Bastien et al., 2001). 

It is very sound psychometrically (Cerri et al., 2023; Manzar et al., 2021) and has been 

translated into several languages (Castronovo et al., 2016; Clemente et al., 2021; Fernandez-
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Mendoza et al., 2012; Gerber et al., 2016; Morin et al., 2011; Suleiman & Yates, 2011; Yu, 

2010). Furthermore, it is included in the recommendations for the standard research assessment 

of insomnia disorder (Buysse et al., 2006) and in the European guidelines for the diagnosis and 

treatment of insomnia disorder (Riemann et al., 2017). The Sleep Condition Indicator (SCI) 

(Espie et al., 2014) is more recent. It is based on the DSM-5 insomnia disorder criteria and is 

also a recommended self-report questionnaire (Riemann et al., 2017). Apart from these two 

measures, several other self-report questionnaire have been developed and evaluated (Ali et al., 

2020; Moul et al., 2004; Ruivo Marques et al., 2018).  

An important issue is whether these instruments capture all of the relevant information and are 

interchangeable (Cerri et al., 2023). Moul et al. analyzed several validated self-report 

questionnaires and found that “the available stock of insomnia-related questionnaires has a 

substantial heterogeneity” (Moul et al., 2004). More recently, Ali et al. reported that there was 

an “ample availability of instruments” and suggested the need for “more psychometric 

measures to ensure the trustworthiness of these instruments” (Ali et al., 2020). A cursory 

glance at the items included in some of the available insomnia severity scales confirms these 

assumptions. For instance, whereas the ISI specifically asks individuals how worried/distressed 

they are about their current sleep problem (examining worrying about sleep) (Bastien et al., 

2001), no such symptom is evaluated in the SCI (Espie et al., 2014). However, both the ISI and 

SCI investigate daytime affective symptoms (i.e. mood disturbance) (Bastien et al., 2001; Espie 

et al., 2014), but this is not the case of all insomnia severity questionnaires (Ali et al., 2020). 

This heterogeneity in terms of content means that the results obtained from one questionnaire 

may not be transposable to those of another, so the comparison of findings may require caution, 

in particular in patients with mental disorders in whom insomnia and affective symptoms might 

be intricately intertwined (Morin & Jarrin, 2022). Nevertheless, despite this possible content 

heterogeneity and the very thoughtful classification provided by Moul et al. (Moul et al., 2004), 
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no systematic quantified analysis of the item content overlap of these questionnaires has been 

carried out.  

An original method for comparing item content in questionnaires and quantifying their degree 

of overlap was first developed by Fried’s team in 2017 in the field of affective disorders (Fried, 

2017). They used the Jaccard similarity coefficient to quantify the degree of overlap (aka. 

homogeneity) of content evaluated in self-reported depression questionnaires (Fried, 2017).  

Since then, this sort of analysis has been performed for mental pain (Charvet et al., 2022), mood 

and bipolar disorder (Chrobak et al., 2018; Fried et al., 2022), obsessive-compulsive disorder 

(Visontay et al., 2019), anxiety disorder (Karstoft & Armour, 2022; Wall & Lee, 2021), and 

neurological soft signs (Chrobak et al., 2021). Recently, we used it to analyze the content 

overlap of several self-reported sleep disorder screening questionnaires for adults (Gauld et al., 

2023). To our knowledge, this method has not yet been applied to insomnia disorder severity 

questionnaires.  

Thus, the main objective of this study was to conduct a content analysis and visualization 

method to better identify the different types of content (i.e. essential insomnia symptoms like 

“insomnia initiating”, daytime symptoms like “affective symptoms”, etc..) that are investigated 

by commonly employed self-report insomnia disorder severity questionnaires, and to compute 

the Jaccard index to analyze and quantify the degree to which these questionnaires overlap in 

content, i.e. are homogeneous. Finally, we suggest in which circumstances some of the 

questionnaires could prove more useful than the others.  
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2. Methods  

The method and vocabulary used are based on those described in previous content overlap 

analysis studies (Charvet et al., 2022; Chrobak et al., 2018, 2021; Fried et al., 2022; Gauld et 

al., 2023; Karstoft & Armour, 2022; Visontay et al., 2019; Wall & Lee, 2021). Hence, a 

“clinical manifestation” is any unit of analysis from an item of a questionnaire. For example, 

the first item of the ISI (“Difficulty falling asleep”) measures the clinical manifestation 

(“Insomnia initiating”). 

 

2.1. Selection of self-report questionnaires 

To identify self-report insomnia disorder severity questionnaires for adults, we conducted a 

PubMed search with the following search terms: ((Insomnia [Title/Abstract]) AND (Scale 

[Title/Abstract] OR Questionnaire [Title/Abstract])) AND (Validation [Title/Abstract] OR 

Psychometric [Title/Abstract]). Additionally, we analyzed the references provided in three 

published reviews on self-report measures of insomnia in adults (Ali et al., 2020; Moul et al., 

2004; Ruivo Marques et al., 2018). A total of 30 questionnaires were identified.  

To evaluate the content analysis in terms of heterogeneity and overlap, we only included 

insomnia disorder severity questionnaires meeting the following criteria:  

- Exploring at least essential insomnia symptoms as described in the DSM-5 and the 

ICSD-3 (i.e., insomnia initiating, maintaining, or early).  

- Being self-reported (e.g., criteria unmet for the Brief Insomnia Questionnaire, BIQ) 

(Kessler et al., 2010) 

- Having at least 50 citations in Google Scholar as of March 10, 2023 

- Having been published in a peer-review journal with sufficient psychometric validation 

(e.g., criterion unmet for the Spielman Insomnia Sleep Questionnaire, SISQ) (Spielman 

et al., 1987) 
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- Being a practical tool designed for clinical settings and in line with the Wilson & 

Jungner criteria (Andermann et al., 2008) (e.g., criterion unmet for the Pittsburgh 

Insomnia Rating Scale, PIRS) (Veqar et al., 2014) 

- Collecting responses on a Likert-type scale (e.g., criterion unmet for the Sleep 

Disorders Questionnaire, SDQ) (Douglass et al., 1994).  

 

We excluded questionnaires meeting the following criteria:  

- Not exploring essential symptoms (e.g., Insomnia Daytime Symptoms and Impacts 

Questionnaire, IDSIQ) (Hudgens et al., 2021) 

- Not having been specifically created to assess insomnia but to measure general sleep 

disturbances in adults (e.g., Pittsburgh Sleep Quality Index, PSQI, and Patient-Reported 

Outcomes Information System, PROMIS) (Buysse et al., 1989, 2010).  

 

With these criteria, a total of 9 self-report insomnia severity questionnaires for adults were 

selected: the 7-item Insomnia Severity Index (ISI) (Bastien et al., 2001), the 11-item 

Regensburg Insomnia Scale (RIS) (Crönlein et al., 2013), the 8-item Sleep Condition Indicator 

(SCI) (Espie et al., 2014), the 13-item Insomnia Symptom Questionnaire (ISQ) (Okun et al., 

2009), the 6-item Bergen Insomnia Scale (BIS) (Pallesen et al., 2008), the 8-item Athens 

Insomnia Scale (AIS) (Soldatos et al., 2000), the 4-item Jenkins Sleep Scale (JSS) (Jenkins et 

al., 1988), the 5-item Women’s Health Initiative Insomnia Rating Scale (WHIIRS) (Levine et 

al., 2003), and the 3-item Minimal Insomnia Symptom Scale (MISS) (Broman et al., 2008). 

The short versions derived from the previous scales (i.e., 2-item and 3-item ISI (Kraepelien et 

al., 2021; Thakral et al., 2021) and 2-item SCI (Espie et al., 2014)) were not included. 

 

2.2. Extraction and selection of items 
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We extracted the total number of items from these nine self-report questionnaires (Bastien et 

al., 2001; Broman et al., 2008; Crönlein et al., 2013; Espie et al., 2014; Jenkins et al., 1988; 

Levine et al., 2003; Okun et al., 2009; Pallesen et al., 2008; Soldatos et al., 2000). For the sake 

of clarity, an item is defined as any question that has to be answered by the individual. Thus, 

the number of extracted items corresponded to the number of questions included in each 

questionnaire. However, items included in questionnaires not evaluating any “clinical 

manifestations” were excluded, e.g., questions about the duration (or chronicity) of insomnia  

in the ISQ and in the SCI. Finally, we selected a total of 64 items in the nine insomnia 

questionnaires. Items extracted and selected from each questionnaire are shown in Table 1 and 

Supplementary Material 1. 

 

2.3. Extraction of clinical manifestations from items 

The extraction of clinical manifestations from items involved three steps (see Supplementary 

Materials 1).  

 

2.3.1. Clinical manifestation extraction from items within each questionnaire 

We used a double-blind method based on a panel of medical examiners outside the sleep 

community to increase reliability. Therefore, sleep experts (AR, CG, JC, and JAMF) relied on 

the initial work of medical students (MP and PAS) to minimize the impact of personal biases 

and theoretical influences on the alignment of self-reported questionnaire items with diagnostic 

criteria. Indeed, opinions of examiners outside the field of sleep medicine are deemed crucial 

in large epidemiological studies in psychiatry, such as the US Mental Hygiene Movement, the 

Midtown Manhattan Study, and the Stirling County studies (Coleman, 1988; March & 

Oppenheimer, 2014; Srole & Fischer, 1978). When a disagreement existed between experts, 

consensus was sought by referring to other sleep experts (LP and MMSO). The identified 
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clinical manifestations extracted for items in each questionnaire were grouped or separated 

according to two rules. 

The first rule was to extract all clinical manifestations depicted by the items within each 

questionnaire by splitting or lumping the unit of analysis found in an item (Gauld et al., 2023). 

For instance, in the BIS, item 5, “"During the past month, how many days a week have you 

been so sleepy/tired that it has affected you at school/work or in your private life?”, were 

extracted “Sleepy”, “Tired”, “Affected you at school/work”, and “Affected you in your private 

life”. “Affected you at school/work” and “Affected you in your private life” was lumped into 

“Self-complaints of disabilities”. “Sleepy” and “Tired” were split and renamed “Daytime 

sleepiness”, and “Fatigue”, respectively. 

The second rule was the differentiation between three kinds of items: 

 A “compound clinical manifestation” refers to an item that evaluates at least two 

distinct clinical manifestations. For example, the BIS item 5, “During the past month, 

how many days a week have you been so sleepy/tired that it has affected you at 

school/work or in your private life?” includes “Daytime sleepiness”, “Fatigue”, and 

“Self-complaints of disabilities” clinical manifestations. 

 A “specific clinical manifestation” derives from an item that measures a single clinical 

manifestation. For example, in the ISI questionnaire, item 1 “Difficulty falling asleep” 

refers only to the clinical manifestation of “Insomnia initiating”. When the same clinical 

manifestation was extracted from both a specific clinical manifestation and a compound 

clinical manifestation in a questionnaire, it was considered specific. 

 Finally, an “idiosyncratic clinical manifestation” refers to a clinical manifestation 

measured in an item that appeared only in one questionnaire. For example, the clinical 

manifestation “Sleeping pills intake” appears only once in the RIS questionnaire 

(item 11). 
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2.3.2. Wording harmonization of clinical manifestation extraction 

To avoid redundancy and bias in the analyses, we harmonized the clinical manifestation 

extraction of each questionnaire. We harmonized the wording of clinical manifestations that 

was considered to refer to a similar construct between questionnaires. For instance, item 1 

“Difficulty falling asleep” in the ISI and item 1 of the SCI, “... how long does it take you to fall 

asleep?” were harmonized into one clinical manifestation: “Insomnia initiating”. 

To better harmonize the wording of the extraction with the existing literature, we used an 

original conservative approach based on our previous work of extracting and harmonizing 

clinical manifestations in two international classifications of sleep disorders (ICSD-3 and 

Sleep-Wake disorders section of the DSM-5) (American Academy of Sleep Medicine, 2014; 

American Psychiatric Association, 2017; Gauld et al., 2023; Gauld, Lopez, Morin, Geoffroy, 

et al., 2021; Gauld, Lopez, Morin, Maquet, et al., 2021) and on the previous clinical dimensions 

identified in the literature (Abrishami et al., 2010; Chiu et al., 2017; Chung et al., 2008).  

 

2.3.3. Hierarchical classification of clinical manifestations into dimensions 

We thus organized the extracted clinical manifestations into the following five dimensions in 

line with the categorization of the diagnostic criteria in the ICSD-3 and the DSM-5 (American 

Academy of Sleep Medicine, 2014; American Psychiatric Association, 2017) and the 

organization of the sleep disorders criteria diagnosis that we have previously proposed (Gauld, 

Lopez, Geoffroy, Morin, et al., 2021).  

 The “Insomnia symptoms” dimension was defined as nighttime essential insomnia 

clinical manifestations. This dimension contains “Insomnia initiating”, “Insomnia 

maintaining” and “Insomnia early”.  
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 The “Insomnia-related symptoms” dimension is defined as the set of other clinical 

manifestations related to hyperarousal and sleep disturbances. This dimension contains 

“Worrying about sleep”, “Sleep satisfaction”, “Nonrestorative sleep”, and “Sleeping 

pills intake”. 

 The “Daytime symptoms” dimension refers to clinical manifestations considered as 

daytime symptoms consequences of the nighttime disturbances. It contains “Fatigue”, 

“Daytime sleepiness”, “Cognitive symptoms” and “Affective symptoms”. 

 The “Insomnia-related impairments” dimension includes the perceptions of distress or 

disabilities endured by the individual in their daily life, and which could result from 

insomnia symptoms, insomnia-related symptoms, or daytime symptoms, or a 

combination thereof. It contains “Self-complaints of distress”, “Self-complaints of 

disabilities”, and “Distress reported by others”, also called functional status. Insomnia-

related impairments are important to consider, equally and independently from 

symptoms, as proposed in the ICSD-3 and the DSM-5 (American Academy of Sleep 

Medicine, 2014; American Psychiatric Association, 2017). 

 The “Sleep behaviors” dimension is defined as the set of sleep-related behaviors which 

determines sleep schedules. It contains “Sleep duration” and “Time-in-bed”, which 

together can determine sleep efficiency.  

 

2.3.4. Data aggregation 

This last step corresponded to the coding of the insomnia clinical manifestations extracted, with 

a three-point rating: the value “1” is given for specific or an idiosyncratic item, the value “2” 

is given for compound clinical manifestations, and the value “0” is given if a clinical 

manifestation was not included in a specific questionnaire. Each line corresponded to a clinical 

manifestation; each column corresponded to one of the nine questionnaires. 
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2.4. Statistical analysis 

 

2.4.1. Number and frequency of clinical manifestations 

Three analyses were performed based on the nine insomnia questionnaires: i) the frequency of 

clinical manifestations extracted from the questionnaires (from the most frequent to the least 

frequent for all dimensions and regarding the five dimensions: “Insomnia symptoms”, 

“Insomnia-related symptoms”, “Daytime symptoms”, “Insomnia-related impairments”, and 

“Sleep behaviors”), ii) the distribution of the clinical manifestations found in each 

questionnaire across the five dimensions, iii) the identification of the questionnaires with the 

highest number of extracted clinical manifestations (i.e., 2 items assessing the same clinical 

manifestation count 2) and different clinical manifestations (i.e., 2 items assessing the same 

clinical manifestation count 1) and with the highest number of “specific” and “compound” 

clinical manifestations in each questionnaire (to assess the possible lack of precision due to 

items constructed on the basis of at least two distinct clinical manifestations). 

 

2.4.2. Content overlap analysis  

The Jaccard Index (or “Jaccard similarity coefficient”) is a widely adopted measure of content 

overlap between questionnaires. It measures the similarity between binary data, ranging from 

0 (no overlap) to 1 (complete overlap). It is calculated by the following equation: s/(u1 + u2 + 

s), with s representing the number of clinical manifestations shared by two questionnaires, and 

u1 and u2 the number of clinical manifestations that are unique to each one (Fried, 2017). In 

line with previous studies that used this type of content analysis (Charvet et al., 2022; Chrobak 

et al., 2018, 2021; Fried et al., 2022; Gauld et al., 2023; Karstoft & Armour, 2022; Visontay et 

al., 2019; Wall & Lee, 2021) and considering the absence of well-cited guidelines on the 
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strength or weakness of the Jaccard similarity coefficient, we used the Evans’ Straightforward 

Statistics for the Behavioral Sciences rule of interpretation for the Jaccard Index (Evans, 1996): 

very weak: (0.00-0.19), weak: (0.20-0.39), moderate: (0.40-0.59), strong: (0.60-0.79), and very 

strong: (0.80-1).  

Thus, we used the Jaccard Index to analyze the content overlap of the nine questionnaires. We 

conducted three Spearman correlations of the Jaccard Index, with the total number of clinical 

manifestations captured by a questionnaire to investigate whether its length played a role in the 

overlap, and with the number of specific and compound clinical manifestations to investigate 

whether the presence of specific or compound clinical manifestations also played a role in the 

overlap.   

Finally, we calculated the Jaccard Index for each dimension to evaluate the content overlap on 

each of the five dimensions. We also did a pairwise analysis to analyze overlap between the 

questionnaires. 

 

2.4.3. Data visualization of content overlap 

We provide two original graphical representations of the distribution across the categories of 

the clinical manifestations measured in each questionnaire using the Python package plotly1.  

The interactive radar plot in Figure 4 shows the different clinical manifestations identified in 

each questionnaire. The clinical manifestations were allocated to angles while the 

questionnaires were assigned to different radii. The sunburst plot in Figure 5 demonstrates the 

hierarchical arrangement of the clinical manifestations within the proposed dimensions. These 

interactive figures are available online in our GitHub repository and allow clinicians and 

researchers to easily visualize the different clinical manifestations evaluated in these 

questionnaires (see next paragraph).  

                                                
1https://github.com/plotly/plotly.py 
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2.4.4. Availability and reproducibility of results 

Based on a previous sleep overlap study and with a view to openness and sharing, all our data, 

results, figures, tables, and code are available in the GitHub repository2. The repository 

contains the analysis notebook already executed and saved in html format3. To foster 

reproducibility, we set up a Binder repository4 for reproducing our results fully online. Finally, 

we adapted our analysis notebook so that it can calculate the same metrics and produce the 

same figures and tables as the present analysis for any dataset, if it is formatted as specified in 

the dedicated GitHub repository5.   

                                                
2https://github.com/vincentpmartin/insomnia.content.analysis  
3https://raw.githack.com/vincentpmartin/insomnia.content.analysis/main/jupyter_notebook_insomnia_content_a

nalysis.html 
4https://mybinder.org/v2/gh/vincentpmartin/insomnia.content.analysis/HEAD?labpath=jupyter_notebook_insom

nia_content_analysis.ipynb 
5 https://github.com/vincentpmartin/generic.content.analysis 

https://github.com/vincentpmartin/insomnia.content.analysis
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3. Results  

3.1. Number and frequency of clinical manifestations 

The nine questionnaires comprised 64 items that provided 16 different clinical manifestations, 

with 66 extracted clinical manifestations. Figure 1 shows the frequency of each different 

clinical manifestation from the most frequent to the least frequent for all dimensions and 

regarding the five dimensions “Insomnia initiating” and “Insomnia maintaining” were the most 

common clinical manifestations and appeared in all the questionnaires. “Sleep satisfaction” 

was the most common clinical manifestation from the “Insomnia-related symptoms” dimension 

(appearing in 6 out of 9 questionnaires– 66.0%), “Fatigue” was the most common clinical 

manifestation from the “Daytime symptoms” dimension (appearing in 5 out of 9 questionnaires 

– 55.6%), and “Self-complaints of distress” and “Self-complaints of disabilities” were the most 

common clinical manifestations from the “Insomnia-related impairments” dimension 

(appearing in 5 questionnaires on 9 – 55.6%). 

 

Figure 2 shows the distribution of the clinical manifestations in each questionnaire across the 

five dimensions. By design, all questionnaires have clinical manifestations of the “Insomnia 

symptoms” dimension. Only one questionnaire does not contain any clinical manifestations 

from the “Insomnia-related symptoms” dimension (JSS) (Jenkins et al., 1988), and three 

questionnaires do not contain any clinical manifestations from the “Daytime symptoms” 

dimension (RIS, WHIIRS and MISS) (Broman et al., 2008; Crönlein et al., 2013; Levine et al., 

2003). Two of them do not contain any clinical manifestations from the “Insomnia-related 

impairments” dimension (WHIIRS and MISS) (Broman et al., 2008; Levine et al., 2003). The 

“Sleep behaviors” dimension appears in only two questionnaires (RIS and AIS) (Crönlein et 
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al., 2013; Soldatos et al., 2000). The number and the distribution of clinical manifestations 

across the dimensions are available in our online analysis notebook6. 

 

The questionnaires containing the largest number of different clinical manifestations were the 

ISI (N = 11/16), the RIS (N = 10/16), and the SCI and the ISQ (N = 9/16) (Table 2). Among 

the 66 extracted clinical manifestations, 15 were compound (22.7%) and 51 were specific 

(77.3%). Among the 16 different clinical manifestations, three were idiosyncratic (18.8%), 

appearing only in one questionnaire. The questionnaires with the largest number of compound 

clinical manifestations were the ISI and the SCI (resp. 6 and 5), followed by the BIS (3), and 

the JSS (1). The RIS, ISQ, AIS, WHIIRS and MISS contained only specific clinical 

manifestations (Table 2). 

 

3.2. Content overlap analysis 

Table 2 presents the average Jaccard Index, the number of items, and the number of specific 

and compound clinical manifestations per questionnaire. The mean overlap between the 

questionnaires evaluated with the Jaccard Index was 0.409 (SD = 0.027), indicating a moderate 

similarity. The questionnaire with the highest average Jaccard index was the BIS (0.489). The 

BIS was followed by the SCI (0.453), the AIS (0.447), the ISI (0.428), and the ISQ (0.423). 

These five questionnaires are also those that have clinical manifestations belonging to four 

dimensions (Insomnia symptoms, Insomnia-related symptoms, Daytime symptoms, and 

Insomnia-related impairments). Nevertheless, the correlations between the Jaccard Index and 

the total number of clinical manifestations or the number of specific clinical manifestations or 

                                                
6https://raw.githack.com/vincentpmartin/insomnia.content.analysis/main/jupyter_notebook_insomnia_content_a

nalysis.html  

https://raw.githack.com/vincentpmartin/insomnia.content.analysis/main/jupyter_notebook_insomnia_content_analysis.html
https://raw.githack.com/vincentpmartin/insomnia.content.analysis/main/jupyter_notebook_insomnia_content_analysis.html
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compound clinical manifestations were not significant (respectively: ϱ = 0.338, p = 0.374, ϱ = 

0.211, p = 0.586, and ϱ = 0.566, p = 0.112). 

Regarding the dimensions, the mean overlap was the highest for “Insomnia symptoms” (0.833), 

followed by “Insomnia-related impairments” (0.578), “Sleep behaviors” (0.500), and “Daytime 

symptoms” (0.406). The overlap was the lowest for “Insomnia-related symptoms” (0.378). 

Lastly, the SCI and the ISQ questionnaires had the highest pairwise overlap (0.800), followed 

by the SCI and the ISI (0.667) and the AIS and the BIS (0.600). The questionnaires that had 

the lowest pairwise overlap were the ISI and the MISS (0.167), and the ISQ and the WHIIRS 

(0.182) (Figure 3).  

 

3.3. Visualization of content overlap 

Figure 4 shows the content overlap of clinical manifestations in the nine questionnaires (see 

https://chart-studio.plotly.com/~vincent.martin/49/#/ for an interactive version online). This 

figure clearly demonstrates which clinical manifestation is evaluated by which questionnaire.  

A hierarchical arrangement of the clinical manifestations according to the dimensions is shown 

in the sunburst plot in Figure 5 (see https://chart-studio.plotly.com/~vincent.martin/53/#/ for 

an interactive version online). This figure provides a smart solution to visualize the different 

type dimensions and clinical manifestations explored by these questionnaires. 

4. Discussion  

 

4.1 Key findings 

This is the first systematic quantified analysis of content and overlap in nine commonly used 

self-report questionnaires of insomnia disorder severity for adults. Our results highlight the 

heterogeneity among the questionnaires analyzed (i.e., a moderate overlap – with a mean 

Jaccard Index of 0.409) and demonstrate visually the different types of clinical manifestations 

https://chart-studio.plotly.com/~vincent.martin/49/#/
https://chart-studio.plotly.com/~vincent.martin/53/#/
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that are investigated by each questionnaire. Although they are all psychometrically sound 

instruments (Cerri et al., 2023; Manzar et al., 2021), differences in their content suggest that 

the results derived from them should not be compared and used interchangeably. Instead, we 

consider that the most appropriate questionnaire should be selected based on the issue to be 

addressed and the content of the questionnaire. According to the dimensions in which we 

grouped the contents of clinical manifestations from these questionnaires, we propose  

classifying them into three groups: questionnaires mainly assessing core dimensions of 

insomnia, which would be more suitable for evaluating insomnia disorder for clinical issues 

(i.e., ISI (Bastien et al., 2001), SCI (Espie et al., 2014), BIS (Pallesen et al., 2008), and ISQ 

(Okun et al., 2009)); brief scales, which could be very useful for epidemiological issues (i.e., 

WHIIRS (Levine et al., 2003), JSS (Jenkins et al., 1988), and MISS (Broman et al., 2008)), and 

questionnaires assessing co-occurring sleep clinical manifestations, apart from the core 

dimensions of insomnia, which would be most useful for phenotyping issues (i.e., AIS 

(Soldatos et al., 2000), and RIS (Crönlein et al., 2013)). 

 

4.2 Clinical issues: towards a better assessment of the core dimensions of insomnia 

Four dimensions were mostly explored by the questionnaires: “Insomnia symptoms” (9/9), 

“Insomnia-related symptoms” (8/9), “Daytime symptoms” (6/9, in particular, cognitive and 

affective symptoms, 3/9 each), and “Insomnia-related impairments” (6/9). This is not 

surprising, since these four dimensions are in line with the core clinical diagnostic criteria of 

insomnia disorder in the ICSD-3 and the DSM-5 (American Academy of Sleep Medicine, 

2014; American Psychiatric Association, 2017; Gauld, Lopez, Geoffroy, Morin, et al., 2021). 

The ISI (Bastien et al., 2001) and the SCI (Espie et al., 2014), which are the most recommended 

tools (Buysse et al., 2006; Riemann et al., 2017), explore these four main dimensions, as well 

as the BIS (Pallesen et al., 2008) and the ISQ (Okun et al., 2009). Therefore, they seem to be 
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the most suitable tools for addressing clinical issues. As expected, these four scales show the 

greatest overlap (the highest for the BIS with a Jaccard Index at 0.49 on six items and the lowest 

for the ISQ at 0.42 on 13 items) and a moderate to very strong overlap from one to another 

(from 0.46 between the ISI and the BIS and 0.80 between the ISI and the SCI).  

Nevertheless, except for the essential “Insomnia symptoms” dimension, which shows strong 

overlap (mean Jaccard Index at 0.83), the other dimensions show weak-to-moderate overlap. 

For instance, regarding the “Insomnia-related symptoms”, the SCI only explores “Sleep 

satisfaction” while the ISQ only explores “Nonrestorative sleep”, and “Worrying about sleep” 

is assessed only in the ISI. Above all, there is a lack of distinction between the “Daytime 

symptoms” and the “Insomnia-related impairments” dimensions. This confusion is further 

illustrated by the numerous compound clinical manifestations included within the “Daytime 

symptoms” (9/15, 60%) and the “Insomnia-related impairments” (4/11, 36%) dimensions. 

These clinical manifestations are mostly represented in the ISI (6/11, 55%), the SCI (n=5/9, 

56%), and the BIS (n=3/8, 38%).  

Arguably, the inclusion of more than one clinical manifestation in the same item may affect 

the reliability and validity of its assessment. For instance, in the BIS, the evaluation of 

“Daytime sleepiness” might be distorted by the presence or not of “Fatigue” and “Self-

complaints of disabilities” (Item 5: “During the past month, how many days a week have you 

been so sleepy/tired that it has affected you at school/work or in your private life?”). The ISQ 

has the advantage of including only specific clinical manifestations. Hence, the three clinical 

manifestations described above are evaluated in three different items (“Daytime sleepiness” in 

the item 13: “How sleepy do you feel during the day?”; “Fatigue” in the item 12: “Have your 

sleep difficulties made you feel fatigued?”; “Self-complaints of disabilities” in the item 7: 

“Have your sleep difficulties affected your work?”). Lastly, clinical manifestations may be 

either unique (i.e., explored by only one item) or redundant (i.e., explored by more than one 
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item within the same questionnaire). For instance, in the ISQ, there are two items for “Insomnia 

maintaining”, two items for “Nonrestorative sleep”, and three items for “Self-complaints of 

disabilities”, while each clinical manifestation is unique and assessed only in one item in the 

ISI.  

These results suggest that to better assess the core dimensions of insomnia disorder for clinical 

issues, self-report questionnaires should avoid items with compound clinical manifestations 

and should clearly differentiate between insomnia symptoms (in terms of essential insomnia 

symptoms, insomnia-related symptoms and daytime symptoms) and insomnia-related 

impairments (also called sleep-related impairment, affecting functional status) (Buysse et al., 

2010). It is important to evaluate symptoms and impairments equally and independently as 

different concepts (Eriksen & Risør, 2014; Tj, 2004), as proposed in the classification of mental 

and sleep disorders (American Academy of Sleep Medicine, 2014; American Psychiatric 

Association, 2017; Gauld, Lopez, Geoffroy, Morin, et al., 2021), in previous sleep studies 

(Martin et al., 2023; Weaver, 2001), and in the field of psychiatry (Best et al., 2020; Norman 

et al., 2000; Tanner et al., 2019; Thomas et al., 2017). This idea is well represented in sleep 

medicine with the development of the PROMIS, which distinguishes between sleep disturbance 

(i.e., symptoms) and sleep-related impairments (Buysse et al., 2010). Moreover, previous 

studies on the definition of an ideal treatment in terms of benefits/risks by patients involved in 

clinical trials have shown that expectations in terms of treatment benefit for insomnia disorder 

relate more to insomnia-related impairments than to insomnia symptoms per se (Heidenreich 

et al., 2022; Rosenberg et al., 2021; Schutte-Rodin et al., 2008). To evaluate all these 

dimensions, redundant items could be helpful to better characterize them for clinical purposes, 

but this increased number of items may not be appropriate for epidemiological issues.  

 

4.3 Epidemiological issues: towards a compromise between brevity and exhaustiveness 
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Among the nine questionnaires included, three of them had fewer than six items. Therefore, 

their length makes them more suitable for epidemiological issues. The briefest questionnaires 

were the WHIIRS (5 items) (Levine et al., 2003), the JSS (4 items) (Jenkins et al., 1988), and 

the MISS (3 items) (Broman et al., 2008). Overall, they show a weak-to-moderate overall 

Jaccard index (from 0.300 for the MISS to 0.406 for the WHIIRS). This is due to the number 

of dimensions they assess: only one, in addition to the essential “Insomnia symptoms” 

dimension (i.e., “Insomnia-related symptoms” in the WHIIRS and the MISS, and “Daytime 

symptoms” in the JSS).  

Nevertheless, “Insomnia-related impairments”, defined above as one of the core dimensions of 

insomnia, is not evaluated in any of these short scales. Of note, previous studies proposed short-

form versions of validated scales (Espie et al., 2014; Kraepelien et al., 2021; Thakral et al., 

2021). However, these short versions, featuring items similar to those of the original scales, 

were not included in this content analysis in order not to artificially increase the overlap. In 

their original publication, Espie et al. provided a two-item short form of the SCI (Espie et al., 

2014) (Item 3 and Item 7). According to our content analysis methodology, this short form 

contains two specific and unique symptoms referring to the “Insomnia-related symptoms” and 

the “Insomnia-related impairments” dimensions. More recently, two studies developed and 

validated a two-item (Item 4 and item 7) and a three-item (Item 4, item 6 and item 7) version 

of the ISI (Kraepelien et al., 2021; Thakral et al., 2021). These short versions contain items 

with symptoms from the same two dimensions featuring in the short version of the SCI (Espie 

et al., 2014). Surprisingly, these short versions of the SCI and the ISI do not provide any 

evaluation of essential “Insomnia symptoms” (insomnia initiating, insomnia maintaining and 

insomnia early), yet they are considered as very important symptoms by the ICSD-3 and the 

DSM-5. Thus, to our knowledge, no short questionnaire evaluates both essential “Insomnia 

symptoms” and “Insomnia-related impairments”. 



 22 

These results suggest that to strike a good balance between brevity and exhaustiveness for 

epidemiological issues, self-report questionnaires could use items evaluating various related 

symptoms (compound symptoms) in a non-redundant manner. Future work on the development 

of abbreviated insomnia scales should focus not only on psychometric and factor analysis but 

also on content analysis, since a limited selection of symptoms has the effect of leaving out 

certain core dimensions of insomnia disorder. A reduction in the number of items could help 

in better using such tools in epidemiological settings, but this could lead to limiting the 

information collected if the aim is to establish a phenotypic classification of insomnia.   

 

4.4 Phenotyping insomnia: towards a tool for precision sleep medicine 

Two clinical manifestations were poorly explored while being of interest in a phenotyping 

perspective. Among the five dimensions of clinical manifestation of insomnia disorder, “Sleep 

behaviors” is explored only in the AIS (Soldatos et al., 2000) and the RIS (Crönlein et al., 

2013). Moreover, symptoms related to hyperarousal, which are important insomnia-related 

symptoms, are included only in the RIS, which explores cognitive hyperactivity (e.g., Item 7: 

“I think a lot about my sleep” and Item 8: “I am afraid to go to bed because of my disturbed 

sleep”). Despite the rarity of these clinical manifestations in the questionnaires, these 

symptoms suggest that different insomnia symptoms may not be regarded simply as 

interchangeable indicators of its severity. According to an integrated multi-domain approach 

(Riemann, 2018; Riemann et al., 2020), the assessment of co-occurring sleep clinical 

manifestations could indeed constitute an opportunity to characterize the insomnia disorder 

phenotype in order to better predict the disorder’s natural course or the response to treatment. 

Sleep duration is of importance, as previous studies have highlighted differences in individuals 

with insomnia disorder who are short or long sleepers (Fernandez-Mendoza et al., 2011; 

Fernandez‐Mendoza et al., 2015; Olaithe et al., 2021; van Mill et al., 2014; Vgontzas et al., 
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2012; Vgontzas, Liao, Bixler, et al., 2009; Vgontzas, Liao, Pejovic, et al., 2009). Studies have 

shown that the cardiometabolic prognosis and mental health of patients with chronic insomnia 

disorder are poorer if associated with objective short sleep duration (Dai et al., 2023; 

Fernandez‐Mendoza et al., 2015; van Mill et al., 2014; Vgontzas, Liao, Bixler, et al., 2009; 

Vgontzas, Liao, Pejovic, et al., 2009). Furthermore, objective short sleep duration appears to 

promote the incidence or recurrence of insomnia disorder (Vgontzas et al., 2012). Although 

sleep duration assessed via questionnaires is not an objective measure, several studies have 

highlighted the usefulness of evaluating self-reported sleep duration, and have linked sleep 

duration, identified through self-reporting, to a variety of health conditions, cognitive 

impairments and mortality risk (Buxton & Marcelli, 2010; Kyle et al., 2017; Nunes et al., 

2008).  Thus, the inclusion of sleep duration in an insomnia disorder questionnaire could be 

helpful for the identification of a specific insomnia disorder phenotype. Of note, besides 

investigating sleep duration and showing one of the highest overall Jaccard index (0.45), the 

AIS displays some other particularities that should be mentioned. “Daytime symptoms” are 

explored using the “Daytime sleepiness” symptom. This symptom has an interesting 

relationship with insomnia disorder. Indeed,  daytime sleepiness may reflect the presence of a 

comorbidity (Lichstein et al., 1994), or be indicative of more severe insomnia disorder 

(Riemann et al., 2017; Vgontzas et al., 2012).  

Insomnia symptoms related to hyperarousal are key components in contemporary etiological 

models of insomnia disorder (Kalmbach et al., 2018; Riemann et al., 2010), which suggests 

that insomnia disorder is very similar to affective and anxiety disorders. The hyperarousal 

mechanism has been postulated to explain how transient insomnia can turn into a chronic 

disorder: subjects who tend to focus cognitively on their sleep problem and its consequences, 

and start to ruminate about their sleep, are prone to develop “learned sleep preventing 

associations”, which throw light on the chronicity of the disorder. However, many patients with 
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chronic insomnia disorder display cognitive hyperactivity or anxiety about sleep (Riemann et 

al., 2010). Therefore, cognitive hyperarousal could also be an important clinical manifestation 

of a specific insomnia disorder phenotype. To date, hyperarousal-related symptoms have been 

commonly explored in specific questionnaires (e.g., The Hyperarousal Scale, the Arousability 

Predisposition Scale, and the Pre-sleep Arousal Scale) (Coren & Mah, 1993; Nicassio et al., 

1985; Regestein et al., 1993). The RIS appears to be the sole insomnia severity questionnaire 

assessing this concept. Nevertheless, the RIS has some issues that require discussion. It does 

not include “Daytime symptoms”, which explain its weak overall Jaccard index (0.35). 

However, it is also the only questionnaire that includes sleeping pills intake, which is a frequent 

behavior (15%) among patients with insomnia disorder in primary care settings (Bjorvatn et 

al., 2017; Torsvik et al., 2023), and is very important to consider in the implementation of CBT 

for insomnia (Sweetman et al., 2021). Nevertheless, taking into account the affective and 

anxiety symptoms related to hyperarousal in insomnia disorder could be very important to 

better phenotype this disorder, and to better disentangle the intertwined relation between 

insomnia and psychiatric symptoms. This complex interaction is highlighted by comparing the 

extracted clinical manifestations in the content analysis of affective disorders. Insomnia 

initiating, maintaining, and early, and fatigue are assessed in the seven common depression 

scales, and sleepiness in four of them (Fried, 2017). Other clinical manifestations are lumped 

into affective/cognitive symptoms in our content analysis and assessed in three of the nine 

common insomnia scales. A content analysis based on the diagnostic criteria of the DSM-5 

found that the most frequent symptoms among the 202 diagnoses were insomnia, difficulty 

concentrating, and irritability (Forbes et al., 2023). Further cross-diagnostic content analyses 

of severity questionnaires would allow better understanding of the complex interaction between 

sleep and mental disorders. Hierarchical classification by dimensions, as performed in the 
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present study, constitutes a useful tool to enhance reliability and better harmonize content 

analyses made by different experts. 

Finally, these results suggest that although the assessment of associated clinical manifestations 

of insomnia disorder could provide relevant information for phenotyping insomnia disorder in 

the area of precision sleep medicine, there are only two questionnaires that evaluate such 

characteristics (Crönlein et al., 2013; Soldatos et al., 2000). Although the evaluation of 

insomnia disorder phenotypes mostly relies on the use of additional specific questionnaires that 

were not included in this study, further studies are needed to identify the minimal list of clinical 

manifestations to be included in self-report questionnaires of insomnia severity in adults, whose 

goal is to evaluate specific phenotypes of insomnia disorder.  

 

4.5 Limitations 

All our results and suggestions should be considered within certain limitations. First, regarding 

the selection of questionnaires, several questionnaires assessing sleep complaints were not 

included in this analysis, such as questionnaires not specifically designed for insomnia or not 

including essential “Insomnia symptoms”. Nevertheless, a more global analysis of all the 

questionnaires related directly or indirectly to insomnia, to its psychological correlates (e.g., 

Dysfunctional Beliefs and Attitudes about Sleep, DBAS) (Morin et al., 1993), to its daytime 

consequences (e.g., Insomnia Daytime Symptoms and Impacts Questionnaire, IDSIQ) 

(Hudgens et al., 2021), and to sleep disturbance in general terms (e.g., Patient Reported 

Outcomes Measures for Sleep Disturbance, PROMIS-SD) (Buysse et al., 2010) would provide 

additional information.  

Second, regarding the extraction of items, we did not consider the variation in the response 

scale from one questionnaire to another. For instance, the ISI features only intensity scales 

(from none to very severe), while the BIS contains only frequency scales (from never to every 
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day). Although strongly related, they may be decorrelated in some individuals (e.g., intense but 

rare insomnia symptoms vs frequent but mild insomnia symptoms). Frequency appears as a 

main criterion of chronic insomnia in the DSM-5 (i.e., ≥ 3 times per week) (American 

Psychiatric Association, 2017), while intensity is the most frequent response scale in the 

questionnaires included in this content analysis (68% of the 64 items). Furthermore, rating 

scales differ regarding the number of categories (four or five response options) and type of 

response labeling (verbal, such as “not at all” to “very much” (i.e., SCI), or verbal coupled with 

numbers, such as “0” to “4” (i.e., ISQ)). In addition, the time frame evaluated is almost always 

the past month, except in the ISI where it is the past two weeks. Moreover, only the SCI and 

the ISQ explore the period of evolution of insomnia severity, which is one of the diagnostic 

criteria of chronic insomnia disorder, and could be the most appropriate scale for insomnia 

disorder screening (American Psychiatric Association, 2017). The effect of several rating scale 

attributes on the responses of questionnaire takers has also received attention (Krabbe & 

Forkmann, 2012). Finally, the regularity of symptoms, which may indicate a certain type of 

insomnia producing more/less poor-into-rebound sleep, is thought to be associated with better 

treatment responsiveness and should be considered as a symptom of prognostic value (Chan et 

al., 2017). All these differences should be considered in future content analysis studies and in 

psychometric studies.  

Third, regarding the extraction of clinical manifestations, items were separated or grouped 

together while remaining as conservative as possible (Fried, 2017). This split and lump 

procedure was constrained by clinical relevance (Fried, 2017). Nevertheless, the impact of the 

granularity of the extraction of clinical manifestations in terms of precision should be discussed 

in further analysis. For instance, and in particular for the evaluation of chronic insomnia 

disorder, it might be difficult to distinguish a self-complaint of distress or disabilities due to a 

lack of sleep in a rational individual (e.g., “My lack of sleep impacts my work abilities”) from 
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excessive worrying about sleep in an individual with sleep disbeliefs (e.g., “I am concerned 

about getting a good night's sleep before workdays”). However, the hierarchical classification 

of clinical manifestations proposed in Figure 5 constitutes an innovative approach compared 

to the initial methodology described by Fried (Fried, 2017). It allows a new level of analysis 

by dimension that helps control the risks of excessive splitting or lumping that could hamper 

content visualization and bias overlap analyses. 

Fourth, despite our double-blind extraction methodology, this content visualization and overlap 

analysis solely rely on an expert “top-down” approach. These findings need further data-based 

evaluation using either factorial or network analysis to confirm their suitability and coherence 

across various populations. This empirical data-based “bottom-up” approach could help to 

further improve the characterization of the complex and multifaceted construct of insomnia 

disorder. These back-and-forth strategies between expert opinion and empirical data analysis 

constitute an innovative integrative methodology which should be properly defined and widely 

used in sleep and mental disorders.   
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5. Conclusion 

By systematically evaluating the items content of these nine widely used questionnaires, we 

were able to identify several points of interest that can help in selecting one questionnaire 

instead of another and, perhaps, lead to the development of a new insomnia disorder 

questionnaire or the refinement of existing ones. These include the use of specific vs compound 

clinical manifestations, the distinction between sleep symptoms and sleep-related impairments, 

and the assessment of sleep duration and hyperarousal symptoms, aspects usually overlooked 

in the questionnaires analyzed herein. Overall, the content analysis of insomnia disorder 

severity questionnaires has proven to be a valuable method for disentangling the frequent 

comorbidity between insomnia disorder and affective disorder and for better characterizing and 

visualizing the different types of insomnia disorder phenotype.  



 29 

Acknowledgments: 

MMSO was supported by an award from the European Union, Next Generation EU, for the 

re-training of university professors. JAMF thanks the University of Bordeaux and Bordeaux 

University Hospital for their support.  

Funding: no external funding. 

Declarations of interest: none  



 30 

References 

Abrishami, A., Khajehdehi, A., & Chung, F. (2010). A systematic review of screening questionnaires 

for obstructive sleep apnea. Canadian Journal of Anaesthesia = Journal Canadien D’anesthesie, 

57(5), 423–438. https://doi.org/10.1007/s12630-010-9280-x 

Ali, R. M., Zolezzi, M., & Awaisu, A. (2020). A Systematic Review of Instruments for the 

Assessment of Insomnia in Adults. Nature and Science of Sleep, 12, 377–409. 

https://doi.org/10.2147/NSS.S250918 

Altena, E., Ellis, J., Camart, N., Guichard, K., & Bastien, C. (2023). Mechanisms of cognitive 

behavioural therapy for insomnia. Journal of Sleep Research, e13860. 

https://doi.org/10.1111/jsr.13860 

American Academy of Sleep Medicine. (2014). International Classification of Sleep Disorders, 3rd 

Edition. 

American Psychiatric Association. (2017). Diagnostic and Statistical Manual of Mental Disorders, 

5th Edition: DSM-5. 

Andermann, A., Blancquaert, I., Beauchamp, S., & Déry, V. (2008). Revisiting Wilson and Jungner in 

the genomic age: A review of screening criteria over the past 40 years. Bulletin of the World Health 

Organization, 86(4), 317–319. https://doi.org/10.2471/blt.07.050112 

Association, A. P. (2000). Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR), 

Fourth edition, Text revision. (No Title). https://cir.nii.ac.jp/crid/1370285712545076872 

Bastien, C. H., Vallières, A., & Morin, C. M. (2001). Validation of the Insomnia Severity Index as an 

outcome measure for insomnia research. Sleep Medicine, 2(4), 297–307. 

Best, M. W., Law, H., Pyle, M., & Morrison, A. P. (2020). Relationships between psychiatric 

symptoms, functioning and personal recovery in psychosis. Schizophrenia Research, 223, 112–118. 

https://doi.org/10.1016/j.schres.2020.06.026 

Bjorvatn, B., Meland, E., Flo, E., & Mildestvedt, T. (2017). High prevalence of insomnia and 

hypnotic use in patients visiting their general practitioner. Family Practice, 34(1), 20–24. 

https://doi.org/10.1093/fampra/cmw107 

Broman, J.-E., Smedje, H., Mallon, L., & Hetta, J. (2008). The Minimal Insomnia Symptom Scale 

(MISS): A brief measure of sleeping difficulties. Upsala Journal of Medical Sciences, 113(2), 131–

142. https://doi.org/10.3109/2000-1967-221 

Buxton, O. M., & Marcelli, E. (2010). Short and long sleep are positively associated with obesity, 

diabetes, hypertension, and cardiovascular disease among adults in the United States. Social Science 

& Medicine (1982), 71(5), 1027–1036. https://doi.org/10.1016/j.socscimed.2010.05.041 

Buysse, D. J., Ancoli-Israel, S., Edinger, J. D., Lichstein, K. L., & Morin, C. M. (2006). 

Recommendations for a standard research assessment of insomnia. Sleep, 29(9), 1155–1173. 

https://doi.org/10.1093/sleep/29.9.1155 

Buysse, D. J., Reynolds, C. F., Monk, T. H., Berman, S. R., & Kupfer, D. J. (1989). The Pittsburgh 

sleep quality index: A new instrument for psychiatric practice and research. Psychiatry Research, 

28(2), 193–213. https://doi.org/10.1016/0165-1781(89)90047-4 

Buysse, D. J., Yu, L., Moul, D. E., Germain, A., Stover, A., Dodds, N. E., Johnston, K. L., Shablesky-

Cade, M. A., & Pilkonis, P. A. (2010). Development and Validation of Patient-Reported Outcome 

Measures for Sleep Disturbance and Sleep-Related Impairments. Sleep, 33(6), 781–792. 

Castronovo, V., Galbiati, A., Marelli, S., Brombin, C., Cugnata, F., Giarolli, L., Anelli, M. M., 

Rinaldi, F., & Ferini-Strambi, L. (2016). Validation study of the Italian version of the Insomnia 

Severity Index (ISI). Neurological Sciences: Official Journal of the Italian Neurological Society and 

of the Italian Society of Clinical Neurophysiology, 37(9), 1517–1524. https://doi.org/10.1007/s10072-

016-2620-z 



 31 

Cerri, L. Q., Justo, M. C., Clemente, V., Gomes, A. A., Pereira, A. S., & Marques, D. R. (2023). 

Insomnia Severity Index: A reliability generalisation meta-analysis. Journal of Sleep Research, 

n/a(n/a), e13835. https://doi.org/10.1111/jsr.13835 

Chan, W. S., Williams, J., Dautovich, N. D., McNamara, J. P. H., Stripling, A., Dzierzewski, J. M., 

Berry, R. B., McCoy, K. J. M., & McCrae, C. S. (2017). Night-to-Night Sleep Variability in Older 

Adults With Chronic Insomnia: Mediators and Moderators in a Randomized Controlled Trial of Brief 

Behavioral Therapy (BBT-I). Journal of Clinical Sleep Medicine, 13(11), 1243–1254. 

https://doi.org/10.5664/jcsm.6790 

Charvet, C., Boutron, I., Morvan, Y., Le Berre, C., Touboul, S., Gaillard, R., Fried, E., & Chevance, 

A. (2022). How to measure mental pain: A systematic review assessing measures of mental pain. 

Evidence-Based Mental Health, 25(4), e4. https://doi.org/10.1136/ebmental-2021-300350 

Chiu, H.-Y., Chen, P.-Y., Chuang, L.-P., Chen, N.-H., Tu, Y.-K., Hsieh, Y.-J., Wang, Y.-C., & 

Guilleminault, C. (2017). Diagnostic accuracy of the Berlin questionnaire, STOP-BANG, STOP, and 

Epworth sleepiness scale in detecting obstructive sleep apnea: A bivariate meta-analysis. Sleep 

Medicine Reviews, 36, 57–70. https://doi.org/10.1016/j.smrv.2016.10.004 

Chrobak, A. A., Krupa, A., Dudek, D., & Siwek, M. (2021). How soft are neurological soft signs? 

Content overlap analysis of 71 symptoms among seven most commonly used neurological soft signs 

scales. Journal of Psychiatric Research, 138, 404–412. 

https://doi.org/10.1016/j.jpsychires.2021.04.020 

Chrobak, A. A., Siwek, M., Dudek, D., & Rybakowski, J. K. (2018). Content overlap analysis of 64 

(hypo)mania symptoms among seven common rating scales. International Journal of Methods in 

Psychiatric Research, 27(3), e1737. https://doi.org/10.1002/mpr.1737 

Chung, F., Yegneswaran, B., Liao, P., Chung, S. A., Vairavanathan, S., Islam, S., Khajehdehi, A., & 

Shapiro, C. M. (2008). Validation of the Berlin questionnaire and American Society of 

Anesthesiologists checklist as screening tools for obstructive sleep apnea in surgical patients. 

Anesthesiology, 108(5), 822–830. https://doi.org/10.1097/ALN.0b013e31816d91b5 

Clemente, V., Ruivo Marques, D., Miller-Mendes, M., Morin, C. M., Serra, J., & Allen Gomes, A. 

(2021). The European Portuguese version of the insomnia severity index. Journal of Sleep Research, 

30(1), e13198. https://doi.org/10.1111/jsr.13198 

Coleman, J. S. (1988). Social Capital in the Creation of Human Capital. American Journal of 

Sociology, 94, S95–S120. 

Coren, S., & Mah, K. B. (1993). Prediction of physiological arousability: A validation of the Arousal 

Predisposition Scale. Behaviour Research and Therapy, 31(2), 215–219. 

https://doi.org/10.1016/0005-7967(93)90076-7 

Crönlein, T., Langguth, B., Popp, R., Lukesch, H., Pieh, C., Hajak, G., & Geisler, P. (2013). 

Regensburg Insomnia Scale (RIS): A new short rating scale for the assessment of psychological 

symptoms and sleep in insomnia; study design: development and validation of a new short self-rating 

scale in a sample of 218 patients suffering from insomnia and 94 healthy controls. Health and Quality 

of Life Outcomes, 11, 65. https://doi.org/10.1186/1477-7525-11-65 

Dai, Y., Chen, B., Chen, L., Vgontzas, A. N., Fernandez-Mendoza, J., Karataraki, M., Tang, X., & Li, 

Y. (2023). Insomnia with objective short sleep duration is associated with hypertension. Journal of 

Sleep Research, e13833. https://doi.org/10.1111/jsr.13833 

Douglass, A. B., Bornstein, R., Nino-Murcia, G., Keenan, S., Miles, L., Zarcone, V. P., Guilleminault, 

C., & Dement, W. C. (1994). The Sleep Disorders Questionnaire. I: Creation and multivariate 

structure of SDQ. Sleep, 17(2), 160–167. https://doi.org/10.1093/sleep/17.2.160 

Eriksen, T. E., & Risør, M. B. (2014). What is called symptom? Medicine, Health Care, and 

Philosophy, 17(1), 89–102. https://doi.org/10.1007/s11019-013-9501-5 

Espie, C. A., Kyle, S. D., Hames, P., Gardani, M., Fleming, L., & Cape, J. (2014). The Sleep 



 32 

Condition Indicator: A clinical screening tool to evaluate insomnia disorder. BMJ Open, 4(3), 

e004183. https://doi.org/10.1136/bmjopen-2013-004183 

Evans, J. D. (1996). Straightforward statistics for the behavioral sciences (pp. xxii, 600). Thomson 

Brooks/Cole Publishing Co. 

Fernandez-Mendoza, J., Calhoun, S. L., Bixler, E. O., Karataraki, M., Liao, D., Vela-Bueno, A., 

Ramos-Platon, M. J., Sauder, K. A., Basta, M., & Vgontzas, A. N. (2011). Sleep Misperception and 

Chronic Insomnia in the General Population: The Role of Objective Sleep Duration and Psychological 

Profiles. Psychosomatic Medicine, 73(1), 88–97. https://doi.org/10.1097/PSY.0b013e3181fe365a 

Fernandez-Mendoza, J., Rodriguez-Muñoz, A., Vela-Bueno, A., Olavarrieta-Bernardino, S., Calhoun, 

S. L., Bixler, E. O., & Vgontzas, A. N. (2012). The Spanish version of the Insomnia Severity Index: A 

confirmatory factor analysis. Sleep Medicine, 13(2), 207–210. 

https://doi.org/10.1016/j.sleep.2011.06.019 

Fernandez‐Mendoza, J., Shea, S., Vgontzas, A. N., Calhoun, S. L., Liao, D., & Bixler, E. O. (2015). 

Insomnia and incident depression: Role of objective sleep duration and natural history. Journal of 

Sleep Research, 24(4), 390–398. https://doi.org/10.1111/jsr.12285 

Forbes, M. K., Neo, B., Nezami, O. M., Fried, E. I., Faure, K., Michelsen, B., Twose, M., & Dras, M. 

(2023). Elemental psychopathology: Distilling constituent symptoms and patterns of repetition in the 

diagnostic criteria of the DSM-5. Psychological Medicine, 1–9. 

https://doi.org/10.1017/S0033291723002544 

Freeman, D., Sheaves, B., Waite, F., Harvey, A. G., & Harrison, P. J. (2020). Sleep disturbance and 

psychiatric disorders. The Lancet. Psychiatry, 7(7), 628–637. https://doi.org/10.1016/S2215-

0366(20)30136-X 

Fried, E. I. (2017). The 52 symptoms of major depression: Lack of content overlap among seven 

common depression scales. Journal of Affective Disorders, 208, 191–197. 

https://doi.org/10.1016/j.jad.2016.10.019 

Fried, E. I., Flake, J. K., & Robinaugh, D. J. (2022). Revisiting the theoretical and methodological 

foundations of depression measurement. Nature Reviews Psychology, 1(6), Article 6. 

https://doi.org/10.1038/s44159-022-00050-2 

Gauld, C., Lopez, R., Geoffroy, P. A., Morin, C. M., Guichard, K., Giroux, É., Dauvilliers, Y., 

Dumas, G., Philip, P., & Micoulaud-Franchi, J.-A. (2021). A systematic analysis of ICSD-3 

diagnostic criteria and proposal for further structured iteration. Sleep Medicine Reviews, 58, 101439. 

https://doi.org/10.1016/j.smrv.2021.101439 

Gauld, C., Lopez, R., Morin, C., Geoffroy, P., Maquet, J., Desvergnes, P., McGonigal, A., 

Dauvilliers, Y., Philip, P., Dumas, G., & Micoulaud Franchi, J.-A. (2021). Symptom network analysis 

of the sleep disorders diagnostic criteria based on the clinical text of the ICSD-3. Journal of Sleep 

Research. https://doi.org/10.1111/jsr.13435 

Gauld, C., Lopez, R., Morin, C. M., Maquet, J., Mcgonigal, A., Geoffroy, P.-A., Fakra, E., Philip, P., 

Dumas, G., & Micoulaud-Franchi, J.-A. (2021). Why do sleep disorders belong to mental disorder 

classifications? A network analysis of the “Sleep-Wake Disorders” section of the DSM-5. Journal of 

Psychiatric Research, 142, 153–159. https://doi.org/10.1016/j.jpsychires.2021.07.050 

Gauld, C., Martin, V. P., Richaud, A., Baillieul, S., Vicente, L., Perromat, J.-L., Zreik, I., Taillard, J., 

Geoffroy, P. A., Lopez, R., & Micoulaud-Franchi, J.-A. (2023). Systematic Item Content and Overlap 

Analysis of Self-Reported Multiple Sleep Disorder Screening Questionnaires in Adults. Journal of 

Clinical Medicine, 12(3), Article 3. https://doi.org/10.3390/jcm12030852 

Gerber, M., Lang, C., Lemola, S., Colledge, F., Kalak, N., Holsboer-Trachsler, E., Pühse, U., & 

Brand, S. (2016). Validation of the German version of the insomnia severity index in adolescents, 

young adults and adult workers: Results from three cross-sectional studies. BMC Psychiatry, 16, 174. 

https://doi.org/10.1186/s12888-016-0876-8 



 33 

Heidenreich, S., Ross, M., Chua, G. N., Seboek Kinter, D., & Phillips-Beyer, A. (2022). Preferences 

of patients for benefits and risks of insomnia medications using data elicited during two phase III 

clinical trials. Sleep, 45(11), zsac204. https://doi.org/10.1093/sleep/zsac204 

Hudgens, S., Phillips-Beyer, A., Newton, L., Seboek Kinter, D., & Benes, H. (2021). Development 

and Validation of the Insomnia Daytime Symptoms and Impacts Questionnaire (IDSIQ). The Patient, 

14(2), 249–268. https://doi.org/10.1007/s40271-020-00474-z 

Jenkins, C. D., Stanton, B. A., Niemcryk, S. J., & Rose, R. M. (1988). A scale for the estimation of 

sleep problems in clinical research. Journal of Clinical Epidemiology, 41(4), 313–321. 

https://doi.org/10.1016/0895-4356(88)90138-2 

Kalmbach, D. A., Cuamatzi-Castelan, A. S., Tonnu, C. V., Tran, K. M., Anderson, J. R., Roth, T., & 

Drake, C. L. (2018). Hyperarousal and sleep reactivity in insomnia: Current insights. Nature and 

Science of Sleep, 10, 193–201. https://doi.org/10.2147/NSS.S138823 

Karstoft, K.-I., & Armour, C. (2022). What we talk about when we talk about trauma: Content overlap 

and heterogeneity in the assessment of trauma exposure. Journal of Traumatic Stress. 

https://doi.org/10.1002/jts.22880 

Kessler, R. C., Coulouvrat, C., Hajak, G., Lakoma, M. D., Roth, T., Sampson, N., Shahly, V., 

Shillington, A., Stephenson, J. J., Walsh, J. K., & Zammit, G. K. (2010). Reliability and Validity of 

the Brief Insomnia Questionnaire in the America Insomnia Survey. Sleep, 33(11), 1539–1549. 

Krabbe, J., & Forkmann, T. (2012). Frequency vs. intensity: Which should be used as anchors for 

self-report instruments? Health and Quality of Life Outcomes, 10, 107. https://doi.org/10.1186/1477-

7525-10-107 

Kraepelien, M., Blom, K., Forsell, E., Hentati Isacsson, N., Bjurner, P., Morin, C. M., Jernelöv, S., & 

Kaldo, V. (2021). A very brief self-report scale for measuring insomnia severity using two items from 

the Insomnia Severity Index—Development and validation in a clinical population. Sleep Medicine, 

81, 365–374. https://doi.org/10.1016/j.sleep.2021.03.003 

Kyle, S. D., Sexton, C. E., Feige, B., Luik, A. I., Lane, J., Saxena, R., Anderson, S. G., Bechtold, D. 

A., Dixon, W., Little, M. A., Ray, D., Riemann, D., Espie, C. A., Rutter, M. K., & Spiegelhalder, K. 

(2017). Sleep and cognitive performance: Cross-sectional associations in the UK Biobank. Sleep 

Medicine, 38, 85–91. https://doi.org/10.1016/j.sleep.2017.07.001 

Levine, D. W., Kripke, D. F., Kaplan, R. M., Lewis, M. A., Naughton, M. J., Bowen, D. J., & 

Shumaker, S. A. (2003). Reliability and validity of the Women’s Health Initiative Insomnia Rating 

Scale. Psychological Assessment, 15(2), 137–148. https://doi.org/10.1037/1040-3590.15.2.137 

Lichstein, K. L., Wilson, N. M., Noe, S. L., Aguillard, R. N., & Bellur, S. N. (1994). Daytime 

sleepiness in insomnia: Behavioral, biological and subjective indices. Sleep, 17(8), 693–702. 

https://doi.org/10.1093/sleep/17.8.693 

Manzar, M. D., Jahrami, H. A., & Bahammam, A. S. (2021). Structural validity of the Insomnia 

Severity Index: A systematic review and meta-analysis. Sleep Medicine Reviews, 60, 101531. 

https://doi.org/10.1016/j.smrv.2021.101531 

March, D., & Oppenheimer, G. M. (2014). Social disorder and diagnostic order: The US Mental 

Hygiene Movement, the Midtown Manhattan study and the development of psychiatric epidemiology 

in the 20th century. International Journal of Epidemiology, 43 Suppl 1(Suppl 1), i29-42. 

https://doi.org/10.1093/ije/dyu117 

Martin, V. P., Lopez, R., Dauvilliers, Y., Rouas, J.-L., Philip, P., & Micoulaud-Franchi, J.-A. (2023). 

Sleepiness in adults: An umbrella review of a complex construct. Sleep Medicine Reviews, 67, 

101718. https://doi.org/10.1016/j.smrv.2022.101718 

Morin, C. M., Belleville, G., Bélanger, L., & Ivers, H. (2011). The Insomnia Severity Index: 

Psychometric Indicators to Detect Insomnia Cases and Evaluate Treatment Response. Sleep, 34(5), 

601–608. 



 34 

Morin, C. M., & Jarrin, D. C. (2022). Epidemiology of Insomnia: Prevalence, Course, Risk Factors, 

and Public Health Burden. Sleep Medicine Clinics, 17(2), 173–191. 

https://doi.org/10.1016/j.jsmc.2022.03.003 

Morin, C. M., Stone, J., Trinkle, D., Mercer, J., & Remsberg, S. (1993). Dysfunctional beliefs and 

attitudes about sleep among older adults with and without insomnia complaints. Psychology and 

Aging, 8(3), 463–467. https://doi.org/10.1037//0882-7974.8.3.463 

Moul, D. E., Hall, M., Pilkonis, P. A., & Buysse, D. J. (2004). Self-report measures of insomnia in 

adults: Rationales, choices, and needs. Sleep Medicine Reviews, 8(3), 177–198. 

https://doi.org/10.1016/S1087-0792(03)00060-1 

Nicassio, P. M., Mendlowitz, D. R., Fussell, J. J., & Petras, L. (1985). The phenomenology of the pre-

sleep state: The development of the pre-sleep arousal scale. Behaviour Research and Therapy, 23(3), 

263–271. https://doi.org/10.1016/0005-7967(85)90004-x 

Norman, R. M., Malla, A. K., McLean, T., Voruganti, L. P., Cortese, L., McIntosh, E., Cheng, S., & 

Rickwood, A. (2000). The relationship of symptoms and level of functioning in schizophrenia to 

general wellbeing and the Quality of Life Scale. Acta Psychiatrica Scandinavica, 102(4), 303–309. 

https://doi.org/10.1034/j.1600-0447.2000.102004303.x 

Nunes, J., Jean-Louis, G., Zizi, F., Casimir, G. J., von Gizycki, H., Brown, C. D., & McFarlane, S. I. 

(2008). Sleep duration among black and white Americans: Results of the National Health Interview 

Survey. Journal of the National Medical Association, 100(3), 317–322. https://doi.org/10.1016/s0027-

9684(15)31244-x 

Okun, M. L., Kravitz, H. M., Sowers, M. F., Moul, D. E., Buysse, D. J., & Hall, M. (2009). 

Psychometric evaluation of the Insomnia Symptom Questionnaire: A self-report measure to identify 

chronic insomnia. Journal of Clinical Sleep Medicine: JCSM: Official Publication of the American 

Academy of Sleep Medicine, 5(1), 41–51. 

Olaithe, M., Ree, M., McArdle, N., Donaldson, S., Pushpanathan, M., Eastwood, P. R., & Bucks, R. 

S. (2021). Cognitive Dysfunction in Insomnia Phenotypes: Further Evidence for Different Disorders. 

Frontiers in Psychiatry, 12. https://www.frontiersin.org/articles/10.3389/fpsyt.2021.688672 

Pallesen, S., Bjorvatn, B., Nordhus, I. H., Sivertsen, B., Hjørnevik, M., & Morin, C. M. (2008). A new 

scale for measuring insomnia: The Bergen Insomnia Scale. Perceptual and Motor Skills, 107(3), 691–

706. https://doi.org/10.2466/pms.107.3.691-706 

Regestein, Q. R., Dambrosia, J., Hallett, M., Murawski, B., & Paine, M. (1993). Daytime alertness in 

patients with primary insomnia. The American Journal of Psychiatry, 150(10), 1529–1534. 

https://doi.org/10.1176/ajp.150.10.1529 

Riemann, D. (2018). Sleep hygiene, insomnia and mental health. Journal of Sleep Research, 27(1), 3. 

https://doi.org/10.1111/jsr.12661 

Riemann, D., Baglioni, C., Bassetti, C., Bjorvatn, B., Dolenc Groselj, L., Ellis, J. G., Espie, C. A., 

Garcia-Borreguero, D., Gjerstad, M., Gonçalves, M., Hertenstein, E., Jansson-Fröjmark, M., Jennum, 

P. J., Leger, D., Nissen, C., Parrino, L., Paunio, T., Pevernagie, D., Verbraecken, J., … Spiegelhalder, 

K. (2017). European guideline for the diagnosis and treatment of insomnia. Journal of Sleep 

Research, 26(6), 675–700. https://doi.org/10.1111/jsr.12594 

Riemann, D., Krone, L. B., Wulff, K., & Nissen, C. (2020). Sleep, insomnia, and depression. 

Neuropsychopharmacology, 45(1), 74–89. https://doi.org/10.1038/s41386-019-0411-y 

Riemann, D., Spiegelhalder, K., Feige, B., Voderholzer, U., Berger, M., Perlis, M., & Nissen, C. 

(2010). The hyperarousal model of insomnia: A review of the concept and its evidence. Sleep 

Medicine Reviews, 14(1), 19–31. https://doi.org/10.1016/j.smrv.2009.04.002 

Rosenberg, R., Citrome, L., & Drake, C. L. (2021). Advances in the Treatment of Chronic Insomnia: 

A Narrative Review of New Nonpharmacologic and Pharmacologic Therapies. Neuropsychiatric 

Disease and Treatment, 17, 2549–2566. https://doi.org/10.2147/NDT.S297504 



 35 

Ruivo Marques, D., Clemente, V., Allen Gomes, A., & de Azevedo, M. H. P. (2018). Profiling 

insomnia using subjective measures: Where are we and where are we going. Sleep Medicine, 42, 103–

104. https://doi.org/10.1016/j.sleep.2017.12.006 

Schutte-Rodin, S., Broch, L., Buysse, D., Dorsey, C., & Sateia, M. (2008). Clinical Guideline for the 

Evaluation and Management of Chronic Insomnia in Adults. Journal of Clinical Sleep Medicine : 

JCSM : Official Publication of the American Academy of Sleep Medicine, 4(5), 487–504. 

Soldatos, C. R., Dikeos, D. G., & Paparrigopoulos, T. J. (2000). Athens Insomnia Scale: Validation of 

an instrument based on ICD-10 criteria. Journal of Psychosomatic Research, 48(6), 555–560. 

https://doi.org/10.1016/s0022-3999(00)00095-7 

Spielman, A. J., Saskin, P., & Thorpy, M. J. (1987). Treatment of chronic insomnia by restriction of 

time in bed. Sleep, 10(1), 45–56. 

Srole, L., & Fischer, A. K. (1978). Mental health in the metropolis: The midtown Manhattan study 

(pp. xiii, 553). New York U Press. 

Suleiman, K. H., & Yates, B. C. (2011). Translating the insomnia severity index into Arabic. Journal 

of Nursing Scholarship: An Official Publication of Sigma Theta Tau International Honor Society of 

Nursing, 43(1), 49–53. https://doi.org/10.1111/j.1547-5069.2010.01374.x 

Sweetman, A., Putland, S., Lack, L., McEvoy, R. D., Adams, R., Grunstein, R., Stocks, N., Kaambwa, 

B., Van Ryswyk, E., Gordon, C., Vakulin, A., & Lovato, N. (2021). The effect of cognitive 

behavioural therapy for insomnia on sedative-hypnotic use: A narrative review. Sleep Medicine 

Reviews, 56, 101404. https://doi.org/10.1016/j.smrv.2020.101404 

Tanner, J., Zeffiro, T., Wyss, D., Perron, N., Rufer, M., & Mueller-Pfeiffer, C. (2019). Psychiatric 

Symptom Profiles Predict Functional Impairment. Frontiers in Psychiatry, 10, 37. 

https://doi.org/10.3389/fpsyt.2019.00037 

Thakral, M., Von Korff, M., McCurry, S. M., Morin, C. M., & Vitiello, M. V. (2021). ISI-3: 

Evaluation of a brief screening tool for insomnia. Sleep Medicine, 82, 104–109. 

https://doi.org/10.1016/j.sleep.2020.08.027 

Thomas, K. A., Rickwood, D. J., & Brown, P. M. (2017). Symptoms, functioning and quality of life 

after treatment in a residential sub-acute mental health service in Australia. Health & Social Care in 

the Community, 25(1), 243–254. https://doi.org/10.1111/hsc.12301 

Tj, W. (2004). Concept analysis of functional status. International Journal of Nursing Studies, 41(4). 

https://doi.org/10.1016/j.ijnurstu.2003.09.004 

Torsvik, S., Bjorvatn, B., Eliassen, K. E., & Forthun, I. (2023). Prevalence of insomnia and hypnotic 

use in Norwegian patients visiting their general practitioner. Family Practice, 40(2), 352–359. 

https://doi.org/10.1093/fampra/cmac103 

van Mill, J. G., Vogelzangs, N., van Someren, E. J. W., Hoogendijk, W. J. G., & Penninx, B. W. J. H. 

(2014). Sleep duration, but not insomnia, predicts the 2-year course of depressive and anxiety 

disorders. The Journal of Clinical Psychiatry, 75(2), 119–126. https://doi.org/10.4088/JCP.12m08047 

Veqar, Z., Moiz, J. A., & Hussain, M. E. (2014). Psychometric Analysis of the Pittsburgh Insomnia 

Rating Scale among University Population of Poor Sleepers in India. North American Journal of 

Medical Sciences, 6(4), 161–167. https://doi.org/10.4103/1947-2714.131238 

Vgontzas, A. N., Fernandez-Mendoza, J., Bixler, E. O., Singareddy, R., Shaffer, M. L., Calhoun, S. 

L., Liao, D., Basta, M., & Chrousos, G. P. (2012). Persistent insomnia: The role of objective short 

sleep duration and mental health. Sleep, 35(1), 61–68. https://doi.org/10.5665/sleep.1586 

Vgontzas, A. N., Liao, D., Bixler, E. O., Chrousos, G. P., & Vela-Bueno, A. (2009). Insomnia with 

objective short sleep duration is associated with a high risk for hypertension. Sleep, 32(4), 491–497. 

https://doi.org/10.1093/sleep/32.4.491 

Vgontzas, A. N., Liao, D., Pejovic, S., Calhoun, S., Karataraki, M., & Bixler, E. O. (2009). Insomnia 

with objective short sleep duration is associated with type 2 diabetes: A population-based study. 



 36 

Diabetes Care, 32(11), 1980–1985. https://doi.org/10.2337/dc09-0284 

Visontay, R., Sunderland, M., Grisham, J., & Slade, T. (2019). Content overlap between youth OCD 

scales: Heterogeneity among symptoms probed and implications. Journal of Obsessive-Compulsive 

and Related Disorders, 21, 6–12. https://doi.org/10.1016/j.jocrd.2018.10.005 

Wall, A., & Lee, E. (2021). What do Anxiety Scales Really Measure? An Item Content Analysis of 

Self-Report Measures of Anxiety. https://doi.org/10.31234/osf.io/t7gpx 

Weaver, T. E. (2001). Outcome measurement in sleep medicine practice and research. Part 1: 

Assessment of symptoms, subjective and objective daytime sleepiness, health-related quality of life 

and functional status. Sleep Medicine Reviews, 5(2), 103–128. 

https://doi.org/10.1053/smrv.2001.0152 

Yu, D. S. F. (2010). Insomnia Severity Index: Psychometric properties with Chinese community-

dwelling older people. Journal of Advanced Nursing, 66(10), 2350–2359. 

https://doi.org/10.1111/j.1365-2648.2010.05394.x 

  



 37 

List of tables 

Table 1. Items extracted from the nine questionnaires of insomnia disorder severity for adults.  

Table 2. Average Jaccard Index, number of items and of specific and compound clinical manifestations 

in the 9 questionnaires of insomnia disorder severity. 

 

List of figures 

Figure 1. Frequency of clinical manifestations identified in the 9 questionnaires of insomnia disorder 

severity. 

Figure 2. Distribution of the clinical manifestations found in each questionnaire across the five 

dimensions.  

Figure 3. Jaccard Index overlap of item content of the 9 questionnaires of insomnia disorder severity 

for each pair of questionnaires. 

Figure 4. Content overlap of the insomnia clinical manifestations in the 9 selected questionnaires of 

insomnia disorder severity. 

Figure 5. Sunburst plot indicating the hierarchical arrangement of the clinical manifestations according 

to dimensions.  



 38 

Table 1. Items extracted from the nine questionnaires of insomnia disorder severity for adults.  

Questionnaire Item 

Insomnia Severity 

Index  

(ISI) 

(Bastien et al., 2001) 

Item 1: Difficulty falling asleep? 

Item 2: Difficulty staying asleep? 

Item 3: Problems waking up too early? 

Item 4: How satisfied/dissatisfied are you with your current sleep pattern? 

Item 5: How noticeable to others do you think your sleep problem is in terms of impairing the quality of 

your life? 

Item 6: How worried/distressed are you about your current sleep problem? 

Item 7: To what extent do you consider your sleep problem to interfere with your daily functioning (e.g., 

daytime 

fatigue, mood, ability to function at work/daily chores, concentration, memory, mood, etc.) currently?  

Minimal Insomnia 

Symptom Scale 

(MISS) 

(Broman et al., 2008) 

Item 1: Difficulties falling asleep? 

Item 2: Night awakenings? 

Item 3: Not being rested by sleep? 

Jenkins Sleep Scale 

(JSS) 

(Jenkins et al., 1988) 

Item 1: How often in the past month did you have trouble falling asleep? 

Item 2: How often in the past month did you wake up several times per night? 

Item 3: How often in the past month did you have trouble staying asleep (including waking far too early)? 

Item 4: How often in the past month did you wake up after your usual amount of sleep feeling tired and 

worn out? 

Bergen Insomnia 

Scale 

(BIS) 

(Pallesen et al., 

2008) 

Item 1: How many days a week has it taken you more than 30 minutes to fall asleep after the light was 

switched off? 

Item 2: How many days a week have you been awake for more than 30 minutes between periods of sleep? 

Item 3: How many days a week have you awakened more than 30 minutes earlier than you wished without 

managing to fall asleep again? 

Item 4: How many days a week have you felt that you have not had enough rest after waking up? 

Item 5: How many days a week have you been so sleepy/tired that it has affected you at school/work or in 

your private life? 

Item 6: How many days a week have you been dissatisfied with your sleep? 

Athens Insomnia 

Scale 

(AIS) 

(Soldatos et al., 

2000) 

Item 1: Sleep induction (time it takes you to fall asleep after turning-off the lights)? 

Item 2: Awakenings during the night? 

Item 3: Final awakening earlier than desired? 

Item 4: Total sleep duration? 

Item 5: Overall quality of sleep (no matter how long you slept)? 

Item 6: Sense of well-being during the day? 

Item 7: Functioning (physical and mental) during the day? 

Item 8: Sleepiness during the day? 

Women’s Health 

Initiative Insomnia 

Rating Scale 
(WHIIRS) 

(Levine et al., 2003) 

Item 1: Did you have trouble falling asleep? 

Item 2: Did you wake up several times at night? 

Item 3: Did you wake up earlier than you planned to? 

Item 4: Did you have trouble getting back to sleep after you woke up too early? 

Item 5: Overall, was your typical night's sleep during the past 4 weeks? 

Sleep Condition 

Indicator 

(SCI) 

(Espie et al., 2014) 

Item 1: How long does it take you to fall asleep? 

Item 2: If you then wake up during the night, how long are you awake for in total? (add all the awakenings) 

Item 3: How many nights a week do you have a problem with your sleep? 

Item 4: How would you rate your sleep quality? 

Item 5: To what extent has poor sleep, affected your mood, energy, or relationships? 

Item 6: To what extent has poor sleep, affected your concentration, productivity, or ability to stay awake? 

Item 7: To what extent has poor sleep, troubled you in general? 

Item 8: Finally, how long have you had a problem with your sleep? 

Regensburg 

Insomnia Scale 

(RIS) 

(Crönlein et al., 

2013) 

Item 1: At what time do you usually go to bed and when do you usually wake up?  

Item 2: How many minutes do you need to fall asleep? 

Item 3: How many hours do you sleep during the night? 

Item 4: My sleep is disturbed. 

Item 5: I wake up too early. 

Item 6: I wake up from the slightest sound. 

Item 7: I feel that I have not slept all night. 



 39 

Item 8: I think a lot about my sleep. 

Item 9: I am afraid to go to bed because of my disturbed sleep. 

Item 10: I feel fit during the day. 

Item 11: I take sleeping pills in order to get to sleep. 

Insomnia Symptom 

Questionnaire (ISQ) 

(Okun et al., 2009) 

Item 1: Difficulty falling asleep? 

Item 2: Difficulty staying asleep? 

Item 3: Frequent awakenings from sleep? 

Item 4: Feeling that your sleep is not sound? 

Item 5: Feeling that your sleep is unrefreshing? 

Item 6: How much do your sleep problems bother you? 

Item 7: Have your sleep difficulties affected your work? 

Item 8: Have your sleep difficulties affected your social life? 

Item 9: Have your sleep difficulties affected other important parts of your life? 

Item 10: Have your sleep difficulties made you feel irritable? 

Item 11: Have your sleep problems caused you to have trouble concentrating? 

Item 12: Have your sleep difficulties made you feel fatigued? 

Item 13: How sleepy do you feel during the day? 
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Table 2. Average Jaccard Index, number of items and of specific and compound clinical manifestations 

in the 9 questionnaires of insomnia disorder severity. ISI: Insomnia Severity Index; RIS: Regensburg 

Insomnia Scale; SCI: Sleep Condition Indicator; ISQ: Insomnia Symptom Questionnaire; BIS: Bergen 

Insomnia Scale; AIS: Athens Insomnia Scale; JSS: Jenkins Sleep Scale; WHIIRS: Women’s Health 

Initiative Insomnia Rating Scale; MISS: Minimal Insomnia Symptom Scale. 

  

Average 

Jaccard 

Index 

Number of 

items 

Specific 

clinical 

manifestations 

Compound 

clinical 

manifestations 

Total number of 

extracted clinical 

manifestation 

Total number 

of different clinical 

manifestation 

ISI 0.428 7 5 6 11 11 

RIS 0.349 11 10 0 10 10 

SCI 0.453 7 4 5 9 9 

ISQ 0.423 13 9 0 9 9 

BIS 0.489 6 5 3 8 8 

AIS 0.447 8 8 0 8 8 

JSS 0.384 4 3 1 4 4 

WHIIRS 0.406 5 4 0 4 4 

MISS 0.300 3 3 0 3 3 

MEAN 0.409 (mean) 64 (total) 51 (total) 15 (total) 66 (total) 16 (total) 
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Figure 1. Frequency of clinical manifestations identified in the 9 questionnaires of insomnia disorder 

severity. (Top) Plot organized from the most frequent to the least frequent for all dimensions. (Bottom) 

Plot organized from the most frequent to the least frequent regarding the five dimensions as identified 

previously (Gauld, Lopez, Geoffroy, Morin, et al., 2021; Gauld, Lopez, Morin, Geoffroy, et al., 2021; 

Gauld, Lopez, Morin, Maquet, et al., 2021). 

 



 42 

 

Figure 2. Distribution of the clinical manifestations found in each questionnaire across the five 

dimensions. ISI: Insomnia Severity Index; RIS: Regensburg Insomnia Scale; SCI: Sleep Condition 

Indicator; ISQ: Insomnia Symptom Questionnaire; BIS: Bergen Insomnia Scale; AIS: Athens Insomnia 

Scale; JSS: Jenkins Sleep Scale; WHIIRS: Women’s Health Initiative Insomnia Rating Scale; MISS: 

Minimal Insomnia Symptom Scale. 

 

Figure 3. Jaccard Index overlap of item content of the 9 questionnaires of insomnia disorder severity 

for each pair of questionnaires. ISI: Insomnia Severity Index; RIS: Regensburg Insomnia Scale; SCI: 

Sleep Condition Indicator; ISQ: Insomnia Symptom Questionnaire; BIS: Bergen Insomnia Scale; AIS: 

Athens Insomnia Scale; JSS: Jenkins Sleep Scale; WHIIRS: Women’s Health Initiative Insomnia 

Rating Scale; MISS: Minimal Insomnia Symptom Scale. 
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Figure 4. Content overlap of the clinical manifestations in the 9 selected questionnaires of insomnia 

disorder severity. Colored circles for a clinical manifestation indicate that this is a specific clinical 

manifestation, while empty circles indicate that this is a compound clinical manifestation. See also the 

interactive version of this Figure online: https://chart-studio.plotly.com/~vincent.martin/49/#/. ISI: 

Insomnia Severity Index; RIS: Regensburg Insomnia Scale; SCI: Sleep Condition Indicator; ISQ: 

Insomnia Symptom Questionnaire; BIS: Bergen Insomnia Scale; AIS: Athens Insomnia Scale; JSS: 

Jenkins Sleep Scale; WHIIRS: Women’s Health Initiative Insomnia Rating Scale; MISS: Minimal 

Insomnia Symptom Scale. 

https://chart-studio.plotly.com/~vincent.martin/49/#/
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Figure 5. Sunburst plot indicating the hierarchical arrangement of the clinical manifestations according to dimensions. Blue: Insomnia symptoms; Red: 

Insomnia-related symptoms; Yellow: Daytime symptoms; Purple: Insomnia-related impairments; Green: Sleep behaviors Please also see the interactive version 

of this Figure online: https://chart-studio.plotly.com/~vincent.martin/53/# 

https://chart-studio.plotly.com/~vincent.martin/53/

