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Preface 

This thesis is a part of requirements of the MSc Clinical Psychology programme at the 

Reykjavik University, presented in the form of an article. The thesis gave 30 credits (ETCS) 

and the work was divided over three semesters. During the first semester, the research project 

was formulated, the literature concerning the Insomnia Severity Index (ISI) and Chalder 

Fatigue Questionnaire (CFQ) measurement scales was reviewed, and the introduction part of 

the thesis was written. During the second semester, a proposal to the National Bioethics 

Committee in Iceland was written and permission granted. Permission to conduct the research 

was also obtained from the authorities at Reykjalundur Rehabilitation Center and Reykjavík 

University. Then the method part of the thesis was drafted. During the third and final 

semester, the data was collected, and the final draft of the thesis was written and revised until 

completed. The data was stored and manipulated at Reykjavík University. 

 The research topic was suggested to me by my primary supervisor, Sigrún Ólafsdóttir 

and Dr Jón Friðrik Sigurðsson. Gunnhildur L. Marteinsdóttir psychologist from Reykjalundur 

and Jón Friðrik were my second supervisors. The aim is to submit the work of the thesis to a 

peer-reviewed journal. All the advisors on this work, Sigrún, Gunnhildur and Jón Friðrik, will 

be co-authors of the article. The primary purpose of this study was to evaluate the 

psychometric properties of the Icelandic version of the ISI and the CFQ.  

 Data was gathered from Icelandic population, clinical- and non-clinical samples. The 

data for the clinical sample was collected among patients at Reykjalundur Rehabilitation 

Center with generous assistance from the nurses in the Pain-and the Arthritis-units. I want to 

emphasize my highest gratitude to all of them and to Gunnhildur for preparing the research 

work, and of course to all the patients who gave their precious time and effort to take part in 

this research. The non-clinical data was collected among students at Reykjavík University. I 

want to thank all the students for being positive and willing to take part in the research and 
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give part of their precious time. To Rannveig S Sigurvinsdóttir, the teacher that allowed 

interruption to her class sessions and provided me with access to students, I want to say thank 

you. Rannveig also gave me the opportunity to address her psychology students and tell them 

about the research project and its process, which I was very happy to do.  

I must use this opportunity and give my greatest thanks to absolutely everyone who 

have supported me while studying psychology. It has been long eight years, from the start of 

the BA degree, then the Diploma in Health Science from the University of Akureyri and now, 

to this, MSc degree from the University of Reykjavík. For me, living in Ísafjörður at the 

beginning of this journey, the distance learning from the University of Akureyri empowered 

me to pursue the idea of having a long-time dream of studying psychology, come true. I was 

fortunate to make good new friends, and colleagues soon to be, during my MSc. I do believe 

that all these young people will do their utmost best in their future jobs as psychologists. I was 

particularly lucky that my namesake and coeval, Sigríður Björnsdóttir, shared the dream of 

studying psychology with me. We have been co-workers in our studies from the start and 

shared a lot of encouragement and support during the last two years, and we have created a 

friendship that is valuable to me. 

I am grateful for the time Sigrún Ólafsdóttir spent guiding me on this research thesis. 

Her patience and accurateness are admirable. I want to thank Sævar Már Gústavsson for his 

support and valuable lessons on statistics, and Jón Friðrik Sigurðsson and the admissions 

committee for believing in me as a student in MSc psychology.  

My family and friends are the reson that everything worked out. To all my dear 

friends, who have been so patient with me during this time, I want to say that I will make it up 

to you. My dear sister, Guðfinna, and all her family has always been a valuable support to me, 

to my ideas and work and for that I am endlessly grateful. 
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My husband and my two loving daughters have been there as the three pillars and best 

teachers in life. Their encouragement has been my most precious guiding light all the way. 

My loving parents are to be mentioned and thanked for their effort and endless love and 

support through the years. They both passed away during my studies of psychology, my father 

just a few weeks ago. He was my foremost role model in life with his endless interest and 

encouragement in everything I have embarked on in life. 

I dedicate this work to my precious parents, Sigríður Guðrún Guðjónsdóttir and Sigurjón 

Ebeneser Hallgrímsson, in their memory. 
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Abstract 

Insomnia and fatigue are common and prevalent problems that have a significant negative 

consequence for the quality of people’s health and lives. These problems are associated with 

high health care use and societal cost. There is a need for reliable and valid instruments in 

screening for problems with sleep and fatigue, that can be used for research and clinical 

purposes in Iceland. This study examines the psychometric properties of an Icelandic version 

of the Insomnia Severity Scale (ISI) and the Chalder Fatigue Questionnaire (CFQ), in a group 

of patients (clinical sample) and students (nonclinical sample). A total number of participants 

were 143 in two samples, 95 females and 48 males with age range from 18 years to 64 years 

(M = 30.4, SD, 13.79). The clinical sample (n = 50), came from Reykjalundur Rehabilitation 

Center in Mosfellsbær and the participants in the non-clinical sample (n = 93) came from 

Reykjavík University. Results show that the scales are reliable (ISI, α =.87 and CFQ, α =.94), 

they have good convergent validity and discriminate between clinical and non-clinical 

samples. Factor Analysis (Maximum Likelihood ML) on the ISI, revealed a one factor 

loading explaining the highest variance in both samples. For the CFQ, a Principal Component 

Analysis (PCA) confirmed two component loadings in the clinical sample but only one 

component of in the non-clinical sample. The psychometric properties of the Icelandic version 

of the ISI and the CFQ have been shown to be adequate and the results suggest that they can 

be used for research and in clinical work.  

Keywords: Insomnia, fatigue, measurement scale 
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The concept insomnia is commonly used to describe sleep disturbances like difficulty 

falling asleep, staying asleep or non-restorative sleep (Roth, 2007). According to the criteria 

for Insomnia Disorder, sleep difficulties are present despite adequate sleep circumstances and 

cause daytime functional impairment or distress. It is estimated that about 6-10% of the 

population suffers from symptoms of insomnia disorder (American Psychiatric Association, 

2013). Sleep disturbance or lack of sleep is a common and prevalent problem that often 

reduces the quality of people´s life. There is a strong association between chronic insomnia, 

functional impairment, and medical and psychological conditions. Such conditions inevitably 

influence health-related quality of life (Bolge, Doan, Kannan, & Baran, 2009; Roth & Ancoli-

Israel, 1999; Sarsour, Morin, Foley, Kalsekar & Walsh, 2010; Simon & VonKorff, 1997). 

People with severe insomnia seek medical consultations more often than good sleepers, or 

patients with mild insomnia, which causes a strain in the primary care system (Hohagen et al., 

1993). Increasing insomnia severity is linked with increased chronic medical and psychiatric 

illnesses, as sleep deprivation has an adverse effect on the function of daily life (Morin, 

Belleville, Bélanger, & Ivers, 2011a; Sarsour et al., 2010). The typical symptoms that people 

with insomnia seek medical treatment, include fatigue, physical discomfort, cognitive 

impairment, and psychological distress (Fortier-Brochu & Morin, 2014; LeBlanc et al., 2007; 

Morin, LeBlanc, Daley, Gregoire, & Merette, 2006; Roth & Ancoli-Israel, 1999). Never the 

less, Insomnia Disorder often remains undiagnosed and untreated, partly due to hinderances in 

the assessment of symptoms of insomnia (Gagnon, Bélanger, Ivers, & Morin, 2013; Hohagen 

et al., 1993; Morin et al., 2011a; Morin, LeBlanc, Bélanger, Ivers, Mérette, & Savard, 2011b).  

Fatigue is one of the most persistent daytime complaint identified with insomnia, and 

more severe fatigue is linked with a greater impairment in health-related quality of life 

(Fortier-Brochu, Beaulieu-Bonneau, Ivers, & Morin, 2010; Riedel & Lichstein, 2000). Fatigue 

can be experienced temporarily due to many kinds of illnesses or with high levels of stress, 
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but long-term fatigue, for as long as six months or more is prevalent in 4% of the population 

(Jason, Sunnquist, Brown, & Reed, 2015). For individuals with insomnia, the primary cause 

of fatigue is often thought to be lack of proper rest while sleeping, due to sleep disturbance. 

Severe fatigue is, nonetheless, not necessarily related to poorer sleep, but has been associated 

with poorer health-related quality of life (Fortier-Brochu et al., 2010). Psychometrically valid 

instruments to assess sleep and fatigue related problems are needed. Specifically, there is a 

need for an instrument that can be used to screen for such problems, measure their severity 

and monitor change in symptom severity following treatment. For these purposes, brief self-

rated questionnaires are commonly used as they can be easily and quickly administered and 

scored and do not rely on the clinician’s interpretation (Morin et al., 2011a). Currently, there 

is a need for valid instruments in Icelandic to assess sleep problems and fatigue, in research 

work as well as within the health care system. Based on this need, a two measurement scales, 

the Insomnia Severity Index (ISI) and the Chalder Fatigue Questionnaire (CFQ) were selected 

for this study.  

The ISI is a frequently used self-report questionnaire that measures the severity of 

nighttime and daytime components of insomnia and includes two of the most common 

complaints about insomnia, difficulty initiating sleep and frequent awakenings from sleep 

(Gagnon et al., 2013; Morin, 1993). Since its introduction in 1993 (Morin, 1993), the scale 

has been widely used for research work, it has been validated in different age groups (Chung, 

Kan, & Yeung, 2011; Sierra, Guillén-Serrano, & Santos-Iglesias, 2008) and among patients 

with different clinical disorders (e.g. Gagnon et al., 2013; Morin et al., 2011a; Savard, Savard, 

Simard, & Ivers, 2005). 

The CFQ is also a self-report scale measuring both physical and mental fatigue and is 

one of few questionnaires developed for measuring fatigue in hospitals as well as in 

community populations (Cella & Chalder, 2010; Chilcot, Norton, Kelly, & Moss-Morris, 
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2016). The scale is a popular assessment of fatigue and can be used within a range of 

illnesses, due to its efficiency and easy utilization (Chilcot, et al., 2016). Neither the ISI nor 

the CFS has been psychometrically validated in Icelandic sample before.  

This study aims at examining psychometric properties of the Icelandic version of the 

Insomnia Severity Index and the Chalder Fatigue Questionnaire in two samples in the 

Icelandic population, in terms of previous research done on these scales. 

Method 

Participants  

The entire sample (N = 143) were in two samples: A sample of patients (n = 50) 

(clinical sample) from Reykjalundur Rehabilitation Centre, and a sample of students (n = 93) 

(non-clinical sample) from Reykjavík University (RU). The mean age of the total sample was 

30.40 years (SD, 13.79), the youngest were 18 years old and the oldest was 64 years old. In 

the student group, the mean age was 22.25 years (SD, 2.46) and it ranged from 18 years up to 

30 years. The mean age in the patient group was 45.48 years (SD, 13.50) with the age range 

from 18 to 64. The gender distribution for the whole data set was 95 females (66.4%) and 48 

males (34%). In the group of patients, the females were in clear majority, total 40 (80%) and 

10 (20%) males, but more gender balance was in the group of students, total 55 (59%) 

females and 38 (40.9%) males. The most common diagnosis for the patients was fibromyalgia 

(n = 22), second most common was both explained and unexplained pain (e.g. in the back, 

neck, head, or limbs) (n = 10), and in the third place were types of arthritis or related 

symptoms (e.g. psoriatic-, osteoarthritis and rheumatoid arthritis) (n = 18).  

At Reykjalundur, healthcare professionals work with patients on different 

rehabilitation programs. The patients in this study came from two units, the Pain-unit and the 

Arthritis-unit. The student participants were undergraduates from the business department in 

the Reykjavík University. 
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Measures 

Insomnia Severity Index (ISI). 

The ISI (Morin, 1993), is a 7 item self-report scale that measures the severity of 

insomnia symptoms. The items are scored on a five-point ordinal scale (0-4), and total scores 

range from 0 to 28. Total scores are divided into four different categories, based on their 

severity; no clinically significant insomnia (0–7), subthreshold insomnia (8–14), clinical 

insomnia of moderate severity (15–21), and severe clinical insomnia (22–28). The ISI is valid 

for use in research and a clinical context. The original version has good internal consistency, 

7 items; α = .92 (Gagnon et al., 2013), and an excellent balance between sensitivity and 

specificity (Bastien et al., 2001; Gagnon et al., 2013; Morin et al., 2011a). Using exploratory 

factor analysis (EFA) in the original study of the psychometric properties of the ISI, Morin, 

and his colleagues (Bastien, Valliéres, & Morin, 2001) proposed a three-factor model. The 

three factors capture essential diagnostic criteria for insomnia disease; 1) Impact (distress, 

interference, noticeability of insomnia, 2) Severity (severity components describing disruption 

in sleep at night; initial, middle, and terminal) and 3) Satisfaction (satisfaction/dissatisfaction 

with overall sleep) (Bastien et al., 2001). However, the authors recognize an overlap in the 

factor loadings and recommend the factor structure to be interpreted cautiously, both because 

of the nature of the analysis and the small number of items on the scale. The scale has been 

translated to Icelandic by Gunnhildur Lilja Marteinsdóttir and Nína Kolbrún Guðmundsdóttir, 

with the author's permission. 

Chalder Fatigue Questionnaire (CFQ). 

The CFQ (Chalder et al., 1993), is 11- items scale that measures physical and mental 

fatigue, on a four-point ordinal scale, 0-3; better than usual (0), no more than usual (1), worse 

than usual (2), much worse than usual (3). A principal Component Analysis, on the 

questionnaires original version, revealed that physical and mental fatigue are separable 
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components of fatigue, with Cronbach’s alpha of .84 for physical fatigue and .82 for mental 

fatigue (Chalder et al., 1993). In clinical and nonclinical population, the original questionnaire 

can discriminate reliably between these populations with Cronbach's alpha for the entire scale 

ranging from .88 (nonclinical group) to .92 (clinical group). The score of 29 is shown as a 

signal of severity and a clinical cut-off criterion for intervention (Cella & Chalder, 2010). The 

scale was translated to Icelandic by Sigrún Ólafsdóttir and Sigríður Jóna Sigurjónsdóttir, with 

the author´s permission. 

Depression, anxiety, and stress scale (DASS).  

The DASS (Lovibond & Lovibond, 1995a) is a 42 item self-rating scale that measures 

symptoms of depression, anxiety, and stress. Respondents answer, to which extent the 

statements apply to them over the last one week, on a 4-point ordinal scale. The DASS has 

three subscales; 1) Depression, which focuses on low mood, motivation, and self-esteem, 2) 

Anxiety, which focuses on physiological arousal, perceived panic, and fear, 3) Stress, which 

focuses on tension and irritability. A higher total score on each subscale represents a more 

severe symptom of depression, anxiety, and stress, respectively. The internal consistency of 

the subscales on both the original and the Icelandic version for the scale is high, Cronbach’s 

alpha of .91 to .97 for depression, .81 to .92 for anxiety, and .89 to .95 for stress (Ingimarsson, 

2010; Lovibond & Lovibond, 1995b).  

Procedure 

The patients in this study (clinical sample) were recruited in a regular first interview 

(in the beginning of the rehabilitation) taken by nurses at the rehabilitation center, from 

January 2018 until April 2018. The student participants (non-clinical sample) from RU were 

recruited in January and February 2018 by visiting them in class, with permission from their 

teachers.  
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Participants in the clinical sample answered the ISI, CFQ, DASS and questions about 

their age and gender at Reykjalundur in a regular interview with a nurse. Nurses from the 

pain- and arthritis units at Reykjalundur introduced the study to the patients, sought their 

permission and informed consent and gave the questionnaires to those willing to participate. 

Then the nurses retrieved and wrote down the patient´s ICD diagnosis from the medical 

records and, put it in an envelope along with the filled-out questionnaires and sealed it. When 

participants at Reykjalundur had reached the number 50, the paper data were collected. 

The participants in the non-clinical sample were asked to participate after receiving 

information about the study during one of their regular classes at the Reykjavík University. 

Participating students then filled out three questionnaires; ISI, CFQ and, DASS as well as 

answering questions about their age and gender. Then they put the questionnaires into an 

envelope which they sealed and gave to the researcher. Paper data were entered into a 

computer and kept in a locked SPSS file. The study was done with permission from the 

National Bioethics Committee, the Data Protection Authority, and from Reykjalundur 

Rehabilitation Center. 

Statistical analyses 

Statistical procedures were performed using the Statistical Package for Social 

Scientists (SPSS/PC). Total scores from all the scales; ISI, CFQ, and DASS were calculated 

according to criteria. Mean scores and standard deviations were found for both groups 

(clinical and non-clinical), and a 2-tailed t-test was used to see if there was difference between 

the two group means, examining the scales discriminant validity. Also, a mean score and 

standard deviation were found for the different patient groups (patients with fibromyalgia, 

arthritis, and, pain) and one-way ANOVA and a t-test, gave information about a difference 

between their means. Inter reliability for the ISI and CFQ was assessed by using Cronbach’s 

alpha.  
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To see how the scores of the Icelandic version of the scales were loading, correlation 

of all the scales items with each other and the scales total scores were examined. Item 

response for each response choices on the ISI were calculated, for information on the response 

pattern in both samples. Convergent validity of the ISI and CFQ was explored by examining 

correlation with the three DASS subscale scores, using Pearson’s R. To examine the scales 

content validity a Factor Analysis was conducted for both samples, Maximum Likelihood 

(ML) for the ISI and Principal Component Analysis (PCA) for the CFQ, and the total 

distribution on each factor examined. Previous research on the ISI has suggested different 

number of factors (one-factor, two-factor, and three-factor models) (e.g. Bastien et al., 2001; 

Chung et al., 2011; Savard, et al., 2005; Sierra et al., 2008), and two components, physical 

and mental fatigue, have been established before in the CFQ (Chalder et al., 1993). 

Results 

In Table 1, the mean scores and standard deviation for the ISI, CFQ and the three 

subscales of DASS; depression (d), anxiety (a), and stress (s), are listed for all groups.  

Table 1 

Summary of Scores, Means and SD; ISI, CFQ, DASS 

Participants ISI (SD) CFQ (SD) DASS-d (SD) DASS-a (SD) DASS-s (SD) 

Students  9.42 (4.93) 13.73 (5,69) 6.62 (8.00) 5.15 (5.91) 9.23 (8.42) 

Patients  14.82 (6.12) 20.50 (6.12) 9.78 (8.17) 8.92 (6.91) 14.04 (9.11) 

  Fibromyalgia 15.32 (5.46) 22.77 (5.52) 9.73 (6.77) 8.95 (6.52) 15.27 (8.76) 

  Arthritis 13.40 (6.00) 18.20 (5.26) 5.20 (4.92) 4.80 (5.05) 9.30 (6.57) 

  Pain 15.00 (6.26) 19.00 (6.61) 12.39 10.18) 11.17 (7.50) 15.17(10.26) 

 

Insomnia Severity Index (ISI). 

A t-test revealed a significant difference between the two samples (students and 

patients) in the scoring of the ISI (t(141) = 5.68, p = .000), which suggests the scales ability to 

discriminate (discriminant validity) between clinical and non-clinical sample. An analysis of 

variance showed that the ISI mean scores are not significantly different between the three 

different diagnostic groups, F (2, 47) = .38, p = .686, 95% CI [9.11, 18.12]. The mean score 
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for the students falls under subthreshold insomnia (e.g. scores 8 -14), and the mean scores for 

the patients fall within the category of moderately severe clinical insomnia (e.g. scores 15 - 

21). 

Good internal consistency was found for the ISI, α = .87. for the entire sample, α = .86 

for the clinical sample and α = .84 for the non-clinical sample. Correlation of the ISI 7 items 

and the total scores were significant (p < .05), ranging from a minimum of r = .63 to a    

maximum r = .86 in the clinical sample, and a minimum of r = .58 to a maximum of r = .80 in 

the non-clinical sample. The highest correlation in both samples (r = .76 - .86) was with 

concerns with sleep pattern, disturbance because of problems with sleep on daily activities, 

and worries about sleeping problems. The lowest correlations (r = .58 - .71) were with items 

about symptoms of insomnia, like difficulties falling asleep, staying asleep and early 

wakening. The item response in both samples, gave a different response pattern (discriminant 

validity). In Table 2, the different item responses are displayed in percentage of each choice 

as part of all response choices. Choice 1 (mild, satisfied, a little) was marked most frequently 

within the group of students and, choice 4 (very, very much) were least frequent. Choices 2 

(moderate, moderately satisfied, or somewhat) and 3 (severe, dissatisfied and much) were 

marked most frequently in the group of patients.  

Table 2 

Participants Item Responce Choice; ISI  

  Item Response Choice in Percentage   

  Students (n = 93)   Patients (n = 50)   

            

 Items 0 1 2 3 4  0 1 2 3 4 

1. Difficulties  

    falling asleep 17.6 28.6 38.5 11.0 4.4  16.0 22.0 32.0 20.0 10.0 

2. Difficulties  

    staying asleep                          28.9 40.0 22.2 6.7 2.2  10.0 18.0 20.0 36.0 16.0 

3. Early morning  

     awakenings                             51.1 20.0 14.4 10.0 4.4  22.0 26.0 28.0 18.0 6.0 
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4. Sleep dissatisfaction                 3.2 33.3 20.4 35.5 7.5  6.0 4.0 12.0 50.0 28.0 

5. Interference with sleep  

    problems with daytime       

    functioning                                6.5 26.9 49.5 15.1 2.2  4.0 8.0 32.0 46.0 10.0 

 6. Noticeability of  sleep  

    difficulties by others               38.7 40.9 17.2 2.2 1.0  20.0 24.0 34.0 14.0 8.0 

7. Preoccupation and  

    distress caused by 

    sleep difficulties                        30.1 37.6 25.8 5.4 1.1  6.0 22.0 44.0 22.0 6.0 

Note. For items 1 to 3 choises are: no problem = 0, mild = 1, moderate = 2, severe = 3, very 

severe 4. For item 4 choises are: very satisfied = 0, satisfied =1, neutral = 2, dissatisfied = 3, 

very dissatisfied = 4. For items 5 to 7 choises are: not at all = 0, a little = 1, somewhat = 2, 

much = 3, very much = 4. ISI = Insomnia Severity Index.  

 

Correlation between ISI total scores and the total scores of the three subscales of 

DASS was measured to examine a convergence between the scales. A significant positive 

correlation was found with all the subscales, when the two samples were examined separately. 

The highest correlation coefficient in the student group (Table 3) was with anxiety and the 

lowest is with stress. In the patients group (Table 4) the highest correlation is with depression 

and lowest with stress. A strong, positive, and significant correlation was found between the 

sum of scores on all three DASS subscales for both groups (depression/anxiety/stress). A 

significant positive correlation was also found between the two scales examined in this study 

(ISI and CFQ), illustrating their convergent validity. 

Table 3 

Summary of Correlation; ISI, CFQ and DASS Subscales; Students 

Measure ISI DASS-d DASS-a DASS-s 

ISI     1 _ _ _ 

DASS-depression . 48** 1    _    _ 

DASS-anxiety .50**      .74**  1    _ 

DASS-stress .43** .71** .78**  1 

CFQ .62** .53** .52** .58** 

.**p < .05 level (2-tailed).  

 

Table 4 
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Summary of Correlation; ISI, CFQ and DASS Subscales; Patients 

Measure ISI DASS-d DASS-a DASS-s 

ISI    1 _ _ _ 

DASS-depression .50**  1    _     _ 

DASS-anxiety .34*      .72**  1    _ 

DASS-stress .31* .59** .77**  1 

CFQ .38** .44** .44** .49** 

*p < .05 level (2-tailed).  

**p < .01 level (2-tailed).  
 

A factor analysis was conducted on the ISI 7 items using Maximum Likelihood (ML) 

and oblique (direct oblimin) rotation with three fixed number of factors, as suggested by 

Chen, Yang, & Morin (2015). In both clinical and non-clinical sample, the Scree plot showed 

only one component (or factor) explaining the best fit, with the highest variance of 57.48% 

for the clinical sample and 53.84% for the non-clinical sample.  

Chalder Fatigue Questionnaire (CFQ). 

A t-test confirmed that the fatigue levels were significantly different (t (141) = 6.59, p 

= .000) for the group of patients (M = 20.50, SD, 6.12) and the students (M = 13.73, SD, 

5,69), which gives information’s on the scales discriminant validity, the ability to discriminate 

between clinical and non-clinical sample. Fatigue levels were also significantly different 

between gender in the group of patients (t(48) = 3.44, p = .001) but not within the group of 

students (t(91) = 1.07, p = .289).  

An analysis of variance showed that within the three different groups of patients, the 

mean CFQ scores are not significantly different F (2, 47) = 2.99, p = .061, 95% CI [14.43, 

25.22]. Fibromyalgia patients, however, have the largest mean (M = 22.77, SD, 5.52), the pain 

patients mean (M = 19.0, SD, 6.61) and the arthritis patients mean (M = 18.20, SD, 5.26) were 

closer to each other. (Table 1). Considering that fatigue is one of the main symptoms in 

fibromyalgia disease, the patients were dividend in to two groups. Fibromyalgia patients as 
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one group and, arthritis- and pain patients combined (M = 18.71, SD, 6.08) as the other group. 

Comparing these two patient groups (using independent sample t-test), the fatigue levels were 

significantly different, t(48) = 2.44, p = .018, 95% CI [.71, 7.40].  

Cronbach ‘s alpha for the CFQ scale was excellent, α = .94 for the entire sample, α = 

.91 for the clinical sample, and α = .93 for the non-clinical sample. Each of the 11 CFQ items 

significantly (p < .01) and positively correlate with all the other items and the scales total 

scores, ranging from a minimum of r = .29 to a maximum of r = .81 in the non-clinical 

sample. In the clinical sample there was a significant correlation (p < .01) with each item and 

the total scores. Most of the items intercorrelated significantly (p < .01) and positively with a 

few exceptions. The correlation ranged from minimum of r = .33, p < .05 to maximum of r = 

.75, p < .01, but with item 6 (do you have less strength in your muscles?) and 7 (do you feel 

weak?) not intercorrelating significantly with item 9 (do you make slips of the tongue when 

speaking?) and 11 (how is your memory?).  

Correlation between CFQ total scores of each sample, and the total score of the three 

subscales of DASS are shown in Table 5 and Table 6. A significant and positive correlation 

was between the CFQ and the three subscales. The correlation coefficient in both samples was 

largest with stress. The correlation with depression was second largest in the student group 

and then with anxiety. In the patients group the second largest correlation coefficient was with 

anxiety and then with depression. This gives information on the scales convergent validity.  

Table 5 

Summary of Correlation on CFQ and DASS Subscales. Students 

Measure CFQ DASS-d DASS-a DASS-s 

CFQ  1     _   _   _ 

DASS-depression .53**  1   _   _ 

DASS-anxiety .52**    .74**  1   _ 

DASS-stress .58** .71** .78**  1 

ISI .62** .48** .50** .43** 
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**p< .01 level (2-tailed).  

 

Table 6 

Summary of Correlation on CFQ and DASS Subscales. Patients 

Measure CFQ DASS-d DASS-a DASS-s 

CFQ  1  _  _  _ 

DASS-depression .44**  1  _  _ 

DASS-anxiety .45** .72**  1  _ 

DASS-stress .49** .59** .77**  1 

ISI .38** .50** .34* .31* 

*p < .05 level (2-tailed).  
**p < .01 level (2-tailed).  

 

A PCA was conducted (like previous researches on the scale) on the 11 items using 

oblique (direct oblimin) rotation. The analysis allows as many components, (or factors) as the 

scales items. In the non-clinical sample, guided by the Scree plot, the item loadings can be 

interpreted presenting only one component explaining the best fit, or the highest variance in 

total (67.83%). In the clinical sample, the Scree plot verified a two-component solution giving 

the highest variance accounting for 60% or more of the variance in total. In the clinical 

sample, component 1 (52,35% of the variance) could be characterized by cognitive problems 

(mental fatigue) and the component 2 (14.10%) by physical weakness (physical fatigue). 

Table 7 shows the two-component factor loadings on all the CFQ items in the clinical sample.  

Table 7 

Item Loadings on The CFQ two Components 

 Patients (clinical sample) (n=50) 

Item Component 1 Component 2 

1. Do you have problems with   

tiredness? 
.59 .37 

2. Do you need to rest more? .46 .42 

3. Do you feel sleepy or drowsy? .48 .39 

4. Do you have problems starting 

things? 
.64 .11 

5. Do you lack energy? .41 .50 

6. Do you have less strength in 

your muscles? 
-.11 .88 
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7. Do you feel weak? .02 .81 

8. Do you have difficulties 

concentrating? 
.63 .14 

9. Do you make slips of the tongue 

when speaking? 
.90 - .14 

10. Do you find it more difficult to 

find the right word? 
.81 - .08 

11. How is your memory? .72 - .12 

Note. Item loading on each Components are boldface. CFQ = Chalder Fatigue Questionnaire. 

Item = Are the 11 Questions on The Chalder Fatigue Questionnaire. Component 1 = Physical 

Fatigue. Component 2 = Mental Fatigue (Chalder et al., (1993). 

 

Apparently, in the patients group, item 1, 2, 3, 4, 8,9,10, and 11 are loading on 

component 1, and item 5, 6 and 7 are loading on component 2, with item 2, 3 and 5 loading on 

both components.  

Discussion 

This study examined the psychometric properties of the Icelandic version of the 

Insomnia Severity Index and the Chalder Fatigue Questionnaire. The clinical sample were 

people receiving rehabilitation related to their symptoms, and the non-clinical sample were 

university students.  

The ISI 

The internal consistency for the Icelandic ISI is good (α = .84 - .86), and higher than 

obtained previously on the scale with Insomnia patients (α = .74) (Bastien et al., 2001), but 

not as high as in a primary care sample (α = .92) (Gagnon et al., 2013) and community and 

clinical sample (α = .90 - .91) (Morin et al., 2011a). A significant positive correlation is with 

all the 7 items and the scales total score, and discriminant capacity between the items is good. 

Items that concern with difficulties with sleep pattern, like sleep onset, staying asleep and 

early awakening are not contributing as much with insomnia severity (higher total score) as 

the items that describe perceived interference by others, worries and dissatisfaction 

concerning difficulties with sleep. These results relate to both clinical and non-clinical 

samples and are comparable with previous results (e.g. Gagnon et al., 2013; Morin et al., 
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2011a). There is a significant difference between the mean scores of the two samples, which 

suggests that the scale discriminates adequately between clinical and non-clinical samples. By 

calculated and comparing the total scores with different clinical levels of severity, according 

to Morin (1993), the patients mean scores fall within the range for clinical insomnia, but the 

student means are subclinical.  

The Factor Analysis gave information’s on the scales content validity, with only one 

factor explaining the highest variance for both samples, which is consistent with results some 

researchers have previously found with the ISI (Gerber et al., 2016; Sierra, et al., 2008), but 

not with others that have confirmed the original three-factor model (Bastien et al., 2001; 

Fernandez-Mendoza et al., 2012). It has been suggested in recent research on cross cultural 

factor structure of the ISI, that inconsistent results can possible be due to inappropriate 

translation or to the influence of sociocultural factors and different factor structure analysis 

(Chen et al., 2015). Due to disparate results in factor solutions when validating the ISI in 

different countries, Chen et al. (2015) state that a single non-variant (unequal) factor loading, 

is valid construct (as subjective insomnia or latent construct), and acceptable in international 

cross-group comparison.  

The CFQ 

The Icelandic version of Chalder Fatigue Questionnaires has excellent internal 

consistency, with Cronbach’s alpha ranging from .91 to .94. The consistency found in this 

study is similar, or a little higher, than results of other studies measuring the psychometrics of 

the fatigue scale (e.g. Cella & Chalder, 2010; Cho et al., 2007). As is with the ISI, the CFQ 

can discriminate between clinical and non-clinical samples. Mean scores were lower for both 

samples, than in other studies that have bigger sample sizes, with 24.4 in chronic fatigue 

syndrome and 14.2 in community settings (e.g. Cella & Chalder, 2010).  
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Diagnostic markers for fibromyalgia disease include fatigue and sleep disturbances as 

diagnosis criteria (World Health Organization, 1992). Patients with pain and arthritis 

commonly suffer with fatigue and problems with sleep consequently to their symptoms 

(Zautra, Fasman, Parish, & Davis, 2007). When the clinical sample in our study was divided 

into two groups (fibromyalgia and arthritis – pain), the results revealed that the mean scores in 

those two subgroups of patients were significantly different, with higher mean score in the 

group of fibromyalgia patients, suggesting the scales ability to discriminate between different 

clinical diagnosis. 

In previous studies, cut-off scores have been suggested both as 2/3 and 3/4 as the best 

compromise (e.g. Cho et al., 2007), according to the scoring outcome when sensitivity and 

specificity was examined. Cella and Chalder (2010) mention that a score of 29 out of 33, 

signal severity in chronic fatigue and is a call for intervention. 

Exploring the scales content validity, the PCA conducted on the 11 item CFQ, 

revealed a different component solution for the Icelandic version than in previous studies on 

the original English version in a general population (e.g. Chalder et al., 1993) and a more 

recent validation study in clinical and community settings (e.g. Cella & Chalder, 2010). In the 

English version the items loading on component 1, suggest physical fatigue (items 1 - 7), and 

items loading on component 2, represent mental or psychological fatigue (items 8 - 11). The 

items loaded differently on the two components in our clinical sample. Item 1 to 4 loaded on 

component 1, with items concerning subjective complaints of tiredness (1), need for rest (2), 

sleepiness or drowsiness (3), problems starting things (4), same as in the original version. 

Item 8 to 11 also loaded on component 1 with items concerning difficulties concentrating (8), 

making slips of the tongue (9), difficulties in finding right words (10) and opinion on memory 

(11). These items are assigned to component 2, mental fatigue, in the original English version. 

Items concerning lacking energy, (5) less strength (6), and weakness (7) load on component 2 
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in our clinical sample. Shared item loadings (2, 3 and 5) on both components, are items that 

load on component 1 in the English version. In summary, the item loadings on the two 

components, in both samples examined in this study, are different than the other studies have 

concluded (e.g. Cella & Chalder, 2010; Chalder et al., 1993; Cho et al., 2007) with only one 

component loading in the non-clinical sample and apparently different item loadings on the 

two components measuring physical and mental fatigue. Consequently, we recommend using 

only the total score of the Icelandic version of the CFQ, especially in the non-clinical sample.  

Due to complex interaction between physical and mental elements in different 

individual tasks, demands and effort, it can be complicated to separate these two elements 

(Michielsen, et al., 2004). By examine the dimensionality of fatigue in different fatigue 

measurement scales (including the CFQ), Michielsen, De Vries, Van Heck, Van de Vijver, 

and Sijtsma (2004) have supported the notion that fatigue is unidimensional. 

It needs to be noted that the DASS scale was used as a measure of convergent validity 

to the ISI and CFQ and was chosen as it is already used as a routinary measurement at 

Reykjalundur Rehabilitation Centre. Also, it was recommended by the staff at Reykjalundur, 

that the vulnerable patients were not burdened by additional measurement scales. The DASS 

scale is used with the ISI and CFQ, as outcome variables, in studies measuring the correlation 

between insomnia, fatigue, and psychological factors (e.g. Fernie, Maher‐Edwards, Murphy, 

Nikčević, & Spada, 2015; Okajima, & Chen, 2017; Younes et al., 2016).  

 It is acknowledged that a severe disruption in sleep and severe symptoms of fatigue 

are associated with depression, anxiety, and reduced function (Fortier-Brochu et al., 2010; 

Sarsour et al., 2010). This study revealed a correlation with depression, anxiety and stress as 

measured by the DASS scale, with both scales examined (ISI and CFQ). The results can 

contribute to the scales convergent validity, as all the scales examined, show significant 

correlation with each other, with medium to large effect. 



PSYCHOMETRIC EVALUATION OF THE ICELANDIC ISI AND CFQ  23 

 

A few limitations are worth mentioning. First, the two samples differed, with fewer 

participants and slightly older in the group of patients (clinical sample) and the total sample 

was smaller than in the studies on the English versions. Second, to measure the scales validity 

further, it would have been preferable to add on questionnaires measuring the same 

constructs, and to explore the scales discriminant ability with questionnaries measuring 

different constructs (e.g. the Quality of Life Scale QOLS or the Work and Social Adjustment 

Scale WSAS). Unfortunately, we were not able to administer additional questionnaires to the 

participants in the clinical sample or readminister the ISI and CFQ (test-retest), as the health 

care staff at Reykjalundur deemed it to be to invasive. Third, even though we were able to get 

information about patient´s medical diagnoses from their medical records, we were not able to 

distinguish adequately between those having insomnia or fatigue according to criteria without 

further measurement. Therefore, we were not able to accurately measure the sensitivity and 

specificity of the scales. 

Conclusion 

The results from this study provide  evidence for the validity and reliability of the 

Icelandic versions of the ISI and the CFQ. The result indicate that the scales can be used in 

research, for clinical purposes in a rehabilitation setting and possibly as a screening 

instrument in a primary care setting, using the total scores in both of the measurement scales. 
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