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Insomnia can be characterized not only by difficulty initiating 
and/or maintaining sleep leading to insufficient sleep, but also 

poor daytime functioning. The Diagnostic and Statistical Manual 
for Mental Disorders 4th edition1 and the recent second edition of 
the International Classification of Sleep Disorders (ICSD-2)2 both 
specify that a diagnosis of insomnia includes both poor sleep and 
associated daytime impairment. Despite the dual emphasis placed 
on both sleep and daytime consequences from both of these diag-
nostic systems, traditionally there has been a stronger emphasis 
on the measurement of insomnia patients’ habitual sleep episode. 
For instance, insomnia patients’ sleep quality has been measured 
via self-report questionnaires,3,4 sleep diaries,5 actigraphy,6,7 
polysomnography,8,9 and clinical interviews.10 However, there has 
been relatively little focus on the assessment of insomnia patients’ 
daytime functioning, despite this being the cause for many seek-
ing treatment.11,12 As such, many expert working groups have now 
recommended the research of insomnia include the measurement 
of daytime functioning.13,14

Both the DSM-IV and the ICSD-2 indicate a number of typi-
cal daytime consequences of insomnia. These include fatigue, mal-

aise, poor attention and concentration, memory impairment, social 
or vocational dysfunction, irritability, mood disturbance, daytime 
sleepiness, lack of motivation or energy, prone to accidents, physi-
cal symptoms (e.g., headaches, gastrointestinal complaints), and 
concerns or worries about sleep; which can lead to a reduced qual-
ity of life.15 Of all these daytime symptoms, fatigue appears to be 
the most prevalent daytime complaint, as evidenced by both its em-
phasis in the scientific literature,4 and in clinical settings.11 Indeed, 
self-reported fatigue is higher in people experiencing insomnia 
compared to other sleep disorders (e.g., obstructive sleep apnea), 
yet comparable to that of cancer and chronic fatigue syndrome.16,17 
Fatigue associated with insomnia can be considered as subjective 
feelings of tiredness, weariness and exhaustion,18 as opposed to 
the likelihood to doze or fall asleep, which is often associated with 
daytime sleepiness.19 To date, the most popular measures of fatigue 
used in insomnia research are the Fatigue Severity Scale (FSS)20 
and the Multidimensional Fatigue Inventory (MFI).21

The FSS is a self-report questionnaire, designed to measure 
the level of a person’s fatigue in a variety of situations (e.g., “I 
am easily fatigued,” “Exercise brings on my fatigue”).20 It is a 
relatively brief measure, containing only 9 items that provide a 
global measure of fatigue, and was originally developed on clini-
cal samples (e.g., multiple sclerosis, lupus). In contrast, the MFI 
contains 20 items divided into 5 subscales: general fatigue (e.g., 
“I feel tired”), physical fatigue (e.g., “Physically I feel only able 
to do a little”), reduction in activities (e.g., “I feel very active”), 
reduction in motivation (e.g., “I dread having to do things”), and 
mental fatigue (e.g., “My thoughts easily wander”),21 though no 
global fatigue score is provided. The MFI was primarily devel-
oped to measure fatigue in cancer patients. Both measures pos-
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sess good internal consistency (e.g., FSS α = 0.80; MFI α = 0.84), 
characteristics essential for a valid daytime impairment measure 
in treatment outcome studies.11 One criticism of the FSS, howev-
er, is the scale’s questionable validity (i.e., it includes “fatigue” in 
each item without providing an initial description of the term).4

Not only do self-reported measures require strong psychometric 
properties, but they also need to be sensitive to treatment.11 Unfor-
tunately, recent treatment outcome studies using these scales have 
not delivered promising results. Lichstein and colleagues employed 
the FSS, among other measures, to assess daytime functioning 
when comparing various treatments of insomnia in older adults.22 
Although sleep diaries demonstrated treatment gains over time for 
the habitual sleep period (e.g., sleep latency), improvements were 
not reflected in their associated daytime fatigue. As a result, Lich-
stein and colleagues encouraged “further exploration of the role of 
fatigue and other dimensions of daytime impairment in isolating 
insomnia subtypes” (p. 238). Similarly, Quesnel and colleagues 
used the MFI in a study investigating the efficacy of a cognitive-
behavioral intervention for insomnia in women being treated for 
breast cancer.23 Their intervention proved partially successful, with 
2 of the 5 subscales (general fatigue and physical fatigue) showing 
decreases at posttreatment. However, the other 3 subscales (mental 
fatigue, motivation, and activities) remained unchanged, despite 
significant improvements of sleep demonstrated with sleep diaries 
and polysomnography. A more recent study though by Savard and 
colleagues did find significant improvements in global fatigue us-
ing the French-Canadian short-form of the MFI (15 items).24

Currently, the FSS and MFI are recommended as standard mea-
sures.4 Although these fatigue measures show acceptable reliabil-
ity properties, they either lack clinical sensitivity (i.e., the FSS), 
or brevity (i.e., the MFI). According to Morin, treatment outcome 
measures should be reliable and valid, clinically sensitive to detect 
meaningful changes, and for practical purposes be brief to reduce 
the burden on patients.11 Finally, there exists no scale that has vali-
dated fatigue associated with insomnia. To address these current 
concerns, we have developed a new daytime fatigue measure based 
on our clinical experience in the treatment of insomnia. The aim 
of the present paper is to present the psychometric properties and 
clinical sensitivity of this scale for an insomnia sample: the Flinders 
Fatigue Scale. This was done by using the Flinders Fatigue Scale in 
two separate studies. Study 1 was a validation study of the Flinders 
Fatigue Scale, with Study 2 investigating the clinical sensitivity 
of the Flinders Fatigue Scale in response to a cognitive-behavior 
therapy program for insomnia (CBT-I). A second aim of this paper 
is to assess the relationship between fatigue and daytime sleepi-
ness associated with insomnia. Even though these concepts have 
been used interchangeably in the literature and colloquially, recent 
studies have demonstrated a lack of correspondence.25 The present 
paper will therefore validate fatigue against sleepiness by inves-
tigating their relationship at assessment and across the course of 
therapy for the insomnia patients in Study 2.

MetHoDS

Study 1

ParticiPants and Procedure

Participants from Study 1 consisted of 1093 volunteers (mean 
[SD] age = 38.6 [14.7] y, 349 males, 744 females), of whom 626 

were identified as poor sleepers. Participants completed both 
the Flinders Fatigue Scale and the Pittsburgh Sleep Quality In-
dex (PSQI).26 The PSQI is a reliable self-report measure of sleep 
disturbance that consists of seven factors, which when summed 
yield a global PSQI score. Higher PSQI scores indicate greater 
sleep disturbance. The PSQI has good psychometric properties, 
with a sensitivity of 90% and specificity of 87% of distinguishing 
between poor and good sleepers,26 and a sensitivity of 99% and 
specificity of 84% in discriminating primary insomniacs versus 
healthy good sleepers.27 Subjects in Study 1 were classified as 
poor sleepers based on the standard criterion of a global PSQI 
score >5.26 Subjects were recruited via a snowball sampling meth-
od,28 and completed on-line versions of the Flinders Fatigue Scale 
and PSQI. The study was approved by the Flinders University 
Social and Behavioural Ethics Committee.

Study 2

ParticiPants and Procedure

One hundred and sixty-seven insomnia patients consecutively 
enrolled in a 5-week cognitive-behavioral therapy for insomnia 
(CBT-I) program at the Repatriation General Hospital in Ad-
elaide, South Australia participated in Study 2. Participants were 
excluded from analyses if diagnosed with insomnia secondary to a 
circadian rhythm disorder (N=32), insomnia comorbid with sleep 
disordered breathing (N=17; respiratory disturbance index ≥30), 
restless leg syndrome (N=2), periodic limb movements of sleep 
(N=2), or suspected narcolepsy (N=1). This left a final sample of 
113 insomnia disorder patients (mean [SD] age = 48.3 [15.0] y, (38 
male, 75 female). Insomnia disorder patients were diagnosed ac-
cording to DSM-IV criteria.1 Diagnoses included primary insom-
nia (N=85), insomnia due to a mental disorder (N=18), insomnia 
due to a medical condition (N=9), and insomnia due to a sub-
stance (N=1). Approximately 56% of insomnia disorder patients 
were taking prescribed sleep medication at pretreatment. Diag-
noses were made on the basis of a clinical interview, information 
from a 7-day sleep diary, and overnight polysomnography. The 
CBT-I program consisted of sleep education (e.g., teaching as-
pects of sleep architecture), behavioural techniques (e.g., bedtime 
restriction, stimulus control therapy, sleep hygiene), and cognitive 
techniques (e.g., cognitive restructuring, sleep perception). CBT-I 
was administered individually by LL, MG, and JH. The FFS was 
administered as part of a questionnaire battery at pretreatment, 
posttreatment, and at a 2-month follow-up. This battery included 
7-day sleep diaries and the Epworth Sleepiness Scale (ESS).19 The 
sleep diaries provided subjective estimates of insomnia patients’ 
sleep parameters (i.e., sleep onset latency [SOL]; wake after sleep 
onset [WASO]; total sleep time [TST]; and sleep efficiency [SE]). 
The ESS provided a measure of daytime sleepiness. This scale 
was included as daytime sleepiness is considered distinct from 
daytime fatigue.4,25 The ESS requires respondents to indicate how 
likely they would fall asleep or doze (i.e., 0–would never doze, to 
3–high chance at dozing) in 8 scenarios (e.g., sitting and reading). 
ESS scores range from 0-24, with higher scores indicating greater 
daytime sleepiness. ESS scores higher than 10 indicate excessive 
daytime sleepiness.19 The ESS is considered a reliable and valid 
measure.29 The study was approved by the Flinders University 
Social and Behavioural Ethics Committee and the Repatriation 
General Hospital Ethics Committee.

Fatigue Measure for Insomnia
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flinders fatigue Scale

Seven items were developed for the Flinders Fatigue Scale 
based on reports from insomnia patients in our clinics. The scale 
(including the 7 items) were reviewed by an external insomnia 
therapist/researcher. These items were pilot tested on a small 
sample of insomnia patients (N=28) for readability, brevity/time 
efficiency, and psychometric properties. All patients completed 
all items, and all found the scale understandable and easy to use. 
Initial analyses demonstrated promising psychometric properties 
(e.g., very good internal consistency) and clinical sensitivity (i.e., 
significant decrease in fatigue scores in response to CBT-I). Thus, 
all 7 items, and the scale as a whole, were retained and further 
tested on the samples presented in this paper.

The Flinders Fatigue Scale is a 7-item scale that measures 
various characteristics of fatigue (e.g., frequency, severity) ex-
perienced over the past 2 weeks (see Appendix). The items tap 
into commonly reported themes of how problematic fatigue is, 
the consequences of fatigue, frequency, severity, and insomnia 
patients’ perception of fatigue’s association with sleep. Six items 
are presented in Likert format, with responses ranging from 0 (not 
at all) to 4 (extremely). Item 5 measures the time of day when 
fatigue is experienced and uses a multiple-item checklist. Re-
spondents can indicate more than one response for item 5, and 
it is scored as the sum of all times of the day indicated by the re-
spondent. One item explicitly asks for respondents’ impression of 
whether they attribute their fatigue to their sleep. Total fatigue is 
calculated as the sum of all individual items. Total fatigue scores 
range from 0 to 31, with higher scores indicating greater fatigue. 
A clear description of the term “fatigue” is provided in the initial 
instructions to the scale.

Statistical Analyses

To assess the Flinders Fatigue Scale’s internal reliability, a 
Cronbach alpha coefficient was calculated from the samples from 
both studies. To assess the factor structure, a principle compo-
nents factor analysis with a varimax rotation and a criterion of 
eigen values greater than 1.0 was used. As factor analysis typi-
cally requires a relatively large sample size,30 the factor analysis 
was performed on the fatigue data from Study 1 (N=1093). Pear-
son product-moment correlations were calculated between the 
Flinders Fatigue Scale with the ESS administered at pretreatment 
to the insomnia group in Study 2. The correlations were used to 
assess the discriminant validity of the Flinders Fatigue Scale with 
the ESS.

Independent samples t-tests were performed between good 
sleepers and poor sleepers on their fatigue scores from Study 1. 
To determine the scales sensitivity to treatment (in this case cog-
nitive-behavior therapy for insomnia, CBT-I), a one-way repeated 
measures ANOVA was performed on the daytime fatigue data, 
with the repeated factor “time” (i.e., pretreatment, posttreatment, 
follow-up). If a significant main effect for “time” was found, 
planned comparisons were conducted between pretreatment and 
posttreatment, and posttreatment and follow-up. One-way repeat-
ed measures ANOVAs were also performed on sleep diary (SOL, 
WASO, TST, and SE), and the ESS data to illustrate changes in 
sleep and daytime sleepiness co-occurring with changes in fa-
tigue. All ANOVAs were performed on data for participants who 
completed the measures at all three time points (i.e., pretreatment, 
posttreatment, 2-month follow-up). Where Flinders Fatigue Scale 
item data were missing (<7%), these data were replaced by the 
scale mean for that participant.

ReSULtS

internal consistency, factor Structure, and Discriminant validity

For the two samples, the internal consistency of the Flinders 
Fatigue Scale was 0.91 (Study 1) and 0.86 (pretreatment data 
from Study 2), respectively. The exploratory factor analysis of 
the fatigue data from Study 1 revealed a single factor that ex-
plained 67.1% of the variance for the Flinders Fatigue Scale. Ta-
ble 1 presents the factor loadings for each item from the Flinders 
Fatigue Scale.

No significant correlation was found between the pretreatment 
Flinders Fatigue Scale and ESS from Study 2, r(110) = -0.06, p 
= 0.54, suggesting good discriminant validity between these 2 
measures.

Poor and good Sleeper Differences

The mean±SD fatigue value for poor sleepers (11.67±6.77) 
was significantly greater than the value for the good sleepers 
(6.22±4.55), t1091 = 15.07, p < 0.0001. Table 2 presents the pre-
treatment means and standard deviations of fatigue scores for 
the various insomnia disorders from Study 2. There were no sig-
nificant differences between these groups on their mean fatigue 
scores, F2,110 = 2.27, p = 0.09.

treatment outcome Sensitivity

Table 3 presents the mean (SD) fatigue scores, as well as ESS 
and sleep diary parameters for the insomnia patients in Study 2 at 
pretreatment, posttreatment, and follow-up.

For the insomnia patients undergoing the 5-week CBT-I 
treatment, a significant main effect for time was found for the 
Flinders Fatigue Scale, F2,84 = 39.45, p < 0.001, with a large ef-

M Gradisar, L Lack, H Richards et al

Table 1—Factor loadings for the seven items from the Flinders 
Fatigue Scale.

Item Factor
 loading
Item 1. Was fatigue a problem for you? 0.83
Item 2. Did fatigue cause problems with your everyday … 0.77
Item 3. Did fatigue cause you distress? 0.71
Item 4. How often did you suffer from fatigue? 0.80
Item 5. At what time(s) of the day did you typically … 0.67
Item 6. How severe was the fatigue you experienced? 0.54
Item 7. How much was your fatigue caused by poor sleep? 0.38

Note: Complete statements for each item of the Flinders Fatigue 
Scale can be found in the Appendix.

Table 2—Mean (SD) Fatigue Scores for the Insomnia Participants 
from Study 2.

Insomnia Subtype n Mean SD
Primary insomnia  85 17.74 5.77
Insomnia due to a mental disorder 18 21.33 5.71
Insomnia due to a medical condition 9 20.44 6.23
Insomnia due to a substance 1 18.00 NA

gnesom
Highlight
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fect size of 1.10 (Cohen’s d). Specifically, there was a significant 
decrease from pretreatment to posttreatment, F1,42 = 28.41, p < 
0.001, that continued to decline at the 2-month follow-up, F1,42 = 
15.90, p<0.0001. These decreases in daytime fatigue scores were 
coincident with decreases in sleep onset latency and wake after 
sleep onset, SOL, F1.38,96.29 = 35.00, p < 0.001, Cohen’s d = 0.64; 
WASO, F1.29,84.38 = 68.59, p < 0.001, Cohen’s d = 0.96; and signifi-
cant increases in total sleep time and sleep efficiency, TST, F2,140 
= 14.82, p < 0.001, Cohen’s d = 0.55; SE, F1.70,112.02 = 86.68, p < 
0.0001, Cohen’s d = 1.17. Of interest, there was also a significant 
main effect for time for the ESS scores, F2,124 = 2.80, p = 0.007, 
incorporating a significant increase at posttreatment, F1,62 = 6.56, 
p=0.013, and a subsequent significant decrease at the 2-month 
follow-up, F1,62 = 8.68, p=0.005.

As a more direct test of the association between sleep improve-
ments and daytime functioning, correlations between these mea-
sures during treatment were performed. The decreases in fatigue 
from pretreatment to posttreatment were significantly associated 
with decreases in SOL, r(77) = 0.34, p = 0.003, and WASO, r(76) 
= 0.25, p = 0.03, and increases in TST, r(76) = -0.26, p = 0.03, 
and SE, r(75) = -0.29, p = 0.01. However, the decreases in fatigue 
were not correlated with the increases in sleepiness, r(79) = 0.09, 
p > 0.05.

DiScUSSion

In this paper the Flinders Fatigue Scale has demonstrated 
strong psychometric properties, including very good internal 
consistency and a single factor accounting for a large proportion 
of the variance. However, such strong psychometric properties 
of fatigue scales are not new. More importantly, the Flinders 
Fatigue Scale has been shown to be a very useful clinical tool to 
be used in insomnia treatment research, due to its ease of use, 
its ability to be distinguished from sleepiness, its response to 
cognitive-behaviour therapy, and its relationship to changes in 
sleep parameters.

The Flinders Fatigue Scale includes fewer items (7 items) 
than both the FSS (9 items) and the MFI (20 items). Further, the 
Flinders Fatigue Scale was developed to tap into characteristics 
that many insomnia patients report in a clinical setting (i.e., how 
much fatigue is related to their sleep, the frequency of fatigue dur-
ing the week, and during different times across the day). Unlike 
the FSS, the Flinders Fatigue Scale is prefaced by a description 
of what is meant by the term fatigue, in order for respondents to 
identify and be familiar with the concept of fatigue prior to re-
sponding. This also helps to improve the Flinders Fatigue Scale’s 
construct validity. Thus, the Flinders Fatigue Scale presents with 

good face validity for measuring fatigue in insomnia, and is brief-
er than other measures—a characteristic highlighted in guidelines 
for clinical trials of insomnia treatment.11

The Flinders Fatigue Scale also possesses other strong psy-
chometric properties. For instance, in two separate samples it 
was shown to have good internal consistency (Cronbach alpha) 
of between 0.86 and 0.91—figures comparable to those found in 
the FSS and MFI.4 The larger Cronbach alpha of 0.91 could have 
been partly due to the large sample size in Study 1,31 whereas 
future studies that employ the Flinders Fatigue Scale are more 
likely to use a sample size equivalent to that used in Study 2 
(N=113), which still demonstrated good internal consistency. 
Further, the exploratory factor analysis showed the Flinders Fa-
tigue Scale is composed of a single factor that explains 67% of 
the variance. Other studies in non–sleep disordered samples have 
found that the FSS is also comprised of a single factor.32,33 On 
the other hand, the factor analysis applied to the 20-item MFI 
by the original authors found it consisted of multiple subscales 
(e.g., general fatigue, physical fatigue, mental fatigue, motiva-
tion, and activities).21 Since the original factor analytical study, 
further studies have found different results. For instance, the 
French version of the MFI was found to have 4 factors (all but the 
“physical fatigue” factor).34 Moreover, a recent investigation of 
the factor structure of 9 common fatigue measures (including the 
MFI) found that all items from these measures simply load onto 
2 factors: “distressed-fatigue” or “vigour,” with the MFI mainly 
loading on the vigour factor.35 These authors concluded that uni-
dimensional measures of fatigue are as effective in measuring 
“fatigue” as multidimensional measures.

The various MFI subscales may be useful when investigating 
the daytime consequences of insomnia in clinical settings. We 
note that the items from the Flinders Fatigue Scale also provide 
useful clinical information (i.e., fatigue due to sleep, when fatigue 
is experienced during the day). We suggest that the nature of the 
single factor in the Flinders Fatigue Scale could be considered 
“daytime fatigue”—a term similar to one of the subscales of the 
MFI (i.e., “general fatigue”), and somewhat concordant with the 
notion of distressed-fatigue.35 However, unlike the MFI and FSS, 
the daytime fatigue factor from the Flinders Fatigue Scale was 
found to be sensitive to treatment.

In the present study it was found that the Flinders Fatigue 
Scale was responsive to cognitive-behavior therapy for insom-
nia (CBT-I). Specifically, significant reductions in fatigue were 
found from pretreatment to posttreatment, and further reduc-
tions were found from posttreatment to a 2-month follow-up. 
These changes coincided with and were directly related to im-
provements over time in all sleep parameters (sleep onset la-

Table 3—Mean (SD) and of Daytime Fatigue, Sleepiness, and Sleep Parameters for the Insomnia Patients at Pretreatment, Posttreatment, and 
2-Month Follow-Up

 Pretreatment Posttreatment Follow-up
FFS 17.74 (5.15) 12.45 (5.18) 9.21 (5.60)
ESS 4.19 (3.40) 5.46 (3.87) 4.21 (2.63)
SOL (min) 62.38 (49.76) 28.26 (21.86) 25.49 (17.86)
WASO (min) 119.40 (76.92) 42.54 (27.09) 50.89 (39.16)
TST (hr) 5.21 (1.59) 5.64 (1.49) 5.99 (1.38)
SE (%) 59.88 (18.54) 80.63 (10.95) 79.95 (12.31)

Note: FFS = Flinders Fatigue Scale; ESS = Epworth Sleepiness Scale; SOL = sleep onset latency; WASO = wake after sleep onset; TST = total 
sleep time; SE = sleep efficiency (calculated as total sleep time ÷ time in bed x 100).

Fatigue Measure for Insomnia
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tency, wake after sleep onset, total sleep time, and sleep effi-
ciency). As Morin states, in order “to be considered clinically 
meaningful, sleep improvements should also lead to a reduction 
of daytime fatigue” (p. 264).11 It would appear that the Flinders 
Fatigue Scale has been able to detect such clinically meaning-
ful changes for insomnia patients where previous measures have 
not. Thus, the Flinders Fatigue Scale is the first fatigue mea-
sure to be validated for insomnia patients undergoing treatment. 
Furthermore, these results also suggest that the measurement 
of fatigue in Study 2 was intrinsically related to sleep. Various 
studies have demonstrated that people experiencing insomnia 
are more hyperaroused, as indicated by a higher metabolic rate36 
or core body temperature.37,38 Moreover, elevated metabolism in 
various arousal- and emotion-regulating brain regions has been 
linked to greater subjective fatigue in people with insomnia.39 
Thus, the present study provides further evidence of the link 
between sleeplessness and fatigue.

An interesting finding was the lack of correspondence between 
daytime fatigue and daytime sleepiness. No significant correlation 
was found between these measures at pretreatment. Furthermore, 
the significant improvements in daytime fatigue and sleep param-
eters were not reflected in changes of daytime sleepiness. Of note is 
that the Flinders Fatigue Scale is prefaced by the description of what 
fatigue is, and what it is not (namely sleepiness; see Appendix). 
Therefore, the lack of correlation between fatigue and sleepiness 
in Study 2 could partly result from these instructions. Neverthe-
less, daytime fatigue and daytime sleepiness have been considered 
as separate constructs.4,25,40 Interestingly, 2 of the 3 synonyms used 
to describe fatigue (i.e., tired, weary, exhausted) in the Flinders 
Fatigue Scale have recently been included in the broad definition 
of fatigue in the sleep medicine literature.41 Furthermore, previ-
ous research has found little overlap between objective measures 
of sleepiness (i.e., the multiple sleep latency test) and subjective 
fatigue,16 which suggests fatigue and sleepiness are conceptually 
different for people experiencing insomnia, regardless of whether 
sleepiness is measured objectively or subjectively.

Generally, the Flinders Fatigue Scale was able to discriminate 
between good and poor sleepers, with poor sleepers scoring sig-
nificantly higher on this measure. No significant differences were 
found, though, in fatigue scores between the various insomnia 
disorder patients. Interestingly, the mean values of the insomnia 
patients were higher than that of the poor sleepers in Study 1. 
This may be due to a number of reasons. It may be that people 
with insomnia not only report greater daytime fatigue than people 
with other sleep disorders,16 but those who seek treatment report 
greater daytime fatigue. This would be consistent with the finding 
that fatigue is one of the main reasons people with insomnia will 
seek treatment.11

Although there are a number of positive outcomes from this pre-
liminary investigation of the Flinders Fatigue Scale, a number of 
limitations must also be acknowledged. First, the test-retest reli-
ability of the Flinders Fatigue Scale was not tested in the present 
paper. The stability of a scale over time is an important psychomet-
ric property and currently remains unknown. Likewise, convergent 
validity is another important psychometric property, and this was 
also not tested. Future work is needed to test the Flinders Fatigue 
Scale’s convergent validity with other subjective (e.g., Fatigue Se-
verity Scale) and objective (e.g., cardiopulmonary stress test) mea-
sures of fatigue. With regard to important clinical parameters, fu-
ture research is needed to validate the Flinders Fatigue Scale across 

sleep disorders, other medical and psychiatric conditions, as well 
as healthy normal subjects. Such future investigations could help to 
produce meaningful clinical cut-off scores which will aid in the as-
sessment and evaluation of insomnia treatment in both clinical and 
research settings. At this stage we would caution readers attempt-
ing to derive clinical cut-off scores with the available data in Study 
1 (i.e., 1 SD above the mean), as it was not representative of insom-
nia in the population. That is, not only was the PSQI used (which 
can differentiate good sleepers from poor sleepers, as opposed to 
identifying clinical levels of insomnia), but the proportion of poor 
sleepers (in this case >50%) was much higher than that found from 
insomnia prevalence data (15%–20%).1 Future studies should de-
velop normative data using more representative sampling methods. 
For example, normative data of good sleepers would provide clini-
cally meaningful data for clinicians to assess whether their patients’ 
Flinders Fatigue Scale scores after treatment are within the range of 
good sleepers. Finally, although all items from the Flinders Fatigue 
Scale loaded onto a single factor, the factor loading of item 7 was 
the lowest. This could indicate this item is of a different nature than 
the other 6 items. Further work is required to determine whether or 
not item 7 should be included as an item of the scale or as an ap-
pendage for clinical use.

Summary

The Flinders Fatigue Scale represents the first brief, and reli-
able measure validated with insomnia patients. Its single “daytime 
fatigue” factor, which explains 67% of the variance, appears not 
only sensitive to the effects of cognitive-behaviour therapy and is 
also related to improvements in sleep, but is also distinguishable 
from daytime sleepiness. Future research would help to further 
assess the scale’s convergent and discriminant validity, test-retest 
reliability, as well as provide normative data and potentially use-
ful clinical cut-off scores.
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APPenDix

Flinders Fatigue scale

We are interested in the extent that you have felt fatigued (tired, 
weary, exhausted) over the last two weeks. We do not mean feel-
ings of sleepiness (the likelihood of falling asleep). Please circle the 
appropriate response in accordance with your average feelings over 
this two-week period.

1. Was fatigue a problem for you?
 □ □ □ □ □
 Not at all  Moderately  Extremely

2. Did fatigue cause problems with your everyday functioning (e.g., 
work, social, family)?
 □ □ □ □ □
 Not at all  Moderately  Extremely

3. Did fatigue cause you distress?
 □ □ □ □ □
 Not at all  Moderately  Extremely

4. How often did you suffer from fatigue?
 □ □ □ □ □
 0 days/ 1-2 days/ 3-4 days/ 5-6 days/ 7 days/
 week week week week week

5. At what time(s) of the day did you typically experience fatigue? 
(Please tick box(es))
 Early morning □ Late afternoon □
 Mid morning □ Early evening □
 Midday □ Late evening □
 Mid afternoon □

6. How severe was the fatigue you experienced?
 □ □ □ □ □
 Not at all  Moderate  Extreme

7. How much was your fatigue caused by poor sleep?
 □ □ □ □ □
 Not at all  Moderately  Entirely
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