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ABSTRACT
Objectives. To document 1) the content 
validity and 2) measure improvements 
in fatigue, using the Fatigue Visual An-
alogue Scale (VAS) assessment tool in 
patients with fibromyalgia. 
Methods. The relevance and compre-
hensiveness of the Fatigue VAS were 
tested through a qualitative analysis of 
20 subjects’ verbatim transcripts from 
semi-structured qualitative interviews.  
Data from two randomised, controlled 
trials in fibromyalgia (n=1121) were used 
to conduct correlation analyses with the 
Fatigue and Tiredness items from the Fi-
bromyalgia Impact Questionnaire (FIQ) 
and the Short Form-36 Vitality scale.  
Known-groups and cross classification 
analyses were conducted to demonstrate 
the ability to measure improvement in 
fatigue using the Fatigue VAS.
Results. All subjects spontaneously re-
ported that fatigue was an important 
symptom to capture in fibromyalgia.  
The Fatigue VAS was well understood 
by most subjects (n=18/20). High cor-
relations (Pearson r>0.75) and good 
agreement (k>0.66) were found between 
the Fatigue VAS and the FIQ tiredness 
items no. 16 and 17 and SF-36™ Vitality 
scale.  In both clinical trials there was a 
substantial separation of approximately 
20 points on the mean change in the 
Fatigue VAS score between responders 
(>30% improvement in pain VAS) and 
non-responders.
Conclusion. Previous studies have 
confirmed that fatigue is a major com-
ponent of the fibromyalgia experience. 
This current study reports that fibromy-
algia patients spontaneously rated fa-
tigue as a highly significant feature of 
their illness, and supports the use of the 
Fatigue VAS as a valid questionnaire in 
fibromyalgia clinical trials.

Introduction
Fibromyalgia is a chronic musculoskel-
etal disorder with an estimated 2–3% 

prevalence rate in the United States 
and 2.9% prevalence in Europe (1); it 
is the second most common disorder 
observed by rheumatologists after os-
teoarthritis. Fibromyalgia is estimated 
to be approximately seven times more 
common in women than men, and its 
prevalence increases with age, with the 
highest prevalence among those 60–79 
years of age (2). 
Fibromyalgia is a complex disease with 
a hallmark symptom of widespread 
pain (3, 4). Fibromyalgia-related pain 
is often associated with fatigue, typi-
cally referred to as lack of energy or 
tiredness. Fatigue is reported by sub-
jects to be one of the worst fibromyal-
gia symptoms that can lead to a sub-
stantial impact on daily life, limiting 
subjects’ ability to perform daily ac-
tivities and negatively affecting emo-
tional well-being (2, 5, 6). Fatigue is 
one of the core symptoms along with 
pain and tenderness that the Outcome 
Measures in Rheumatology (OMER-
ACT) consensus group recommended 
to be studied in all fibromyalgia clini-
cal trials (7, 8). Over the past decade, a 
number of clinical research studies (7, 
9-19) have focused on fatigue as a key 
endpoint to evaluate treatment benefit 
using fibromyalgia- or fatigue-specific 
multidimensional self-completed in-
struments, including the Fibromyalgia 
Impact Questionnaire (FIQ) (20-22), 
the Multidimensional Fatigue Inven-
tory (17, 23-25), the Fatigue Severity 
Scale (25-27) or its modified version 
(28), the Multidimensional Assess-
ment of Fatigue (29), the Fatigue Im-
pact Scale (30), the Fibromyalgia As-
sessment Status (31), the Brief Fatigue 
Inventory (32), the Patient-Centered 
Outcomes Questionnaire (9), and the 
Arthritis Self-Management Program 
(18, 7, 29, 33-35). Generic instruments 
such as the 36-item Short Form Health 
Survey (SF-36™) (7, 29, 34) and global 
assessment of fatigue through a Visual 
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Analogue Scale (20, 36, 37) (VAS) (11, 
16, 19) have also been reported. Only 
a few of these measures document pa-
tients’ involvement in item generation 
or testing (38).
Measuring fatigue related to fibromyal-
gia is challenging; clinicians, scientists 
and regulatory reviewers are still de-
bating whether the term “fatigue” itself 
would be spontaneously understood 
by fibromyalgia patients (39) or per-
tains to the clinical jargon (40). Several 
conceptual models of fatigue, like for 
those for pain, have been suggested.
These include, but are not limited to, 
simple models relying on patients’ 
global assessment of the severity of 
fatigue, or all-encompassing models 
including physical, emotional, and 
cognitive components. There is a need 
for a clearer understanding of fatigue 
from a patient’s viewpoint. The present 
qualitative study, using a patient-cen-
tric approach, provided an opportunity 
for patients to describe their condition 
in terms that are meaningful to both 
patients and clinicians. In the present 
study, feedback regarding the under-
standability of the term “fatigue” was 
tested through the use of the Fatigue 
Visual Analogue Scale, a self-complet-
ed instrument developed according to 
the format of the gold standard in pain 
assessment, the global assessment of 
pain severity using a 0–100 point VAS. 
In a second study, data from two ran-
domised, controlled trials of a pharma-
cological treatment in fibromyalgia pa-
tients were analysed to further aid our 
understanding of fibromyalgia-related 
fatigue by documenting the relation-
ships between changes over time in fa-
tigue and other fibromyalgia symptoms 
including pain, tiredness, and sleep.

Materials and methods
Three clinical sites in the US recruited 
patients to ensure geographical diver-
sity: Pennsylvania, Texas, and Califor-
nia. All subjects had a clinician-con-
firmed diagnosis of fibromyalgia using 
American College of Rheumatology 
(ACR) criteria. Face-to-face in-depth 
interviews were conducted following 
the principles of grounded theory.  With 
grounded theory the concepts emerge 
from patients’ input, allowing the voice 

of the patient to be heard rather than 
applying a priori concepts driven by 
researchers’ preconceived notions or 
biases (41-43). The interviews aimed to 
demonstrate that “fatigue” is a relevant 
and understandable concept to evalu-
ate in patients with fibromyalgia. In-
terviews included a concept elicitation 
exercise to document patients’ descrip-
tions of fibromyalgia-related fatigue, in 
which subjects were asked to describe 
the symptoms they experience in rela-
tion to fibromyalgia, without presuming 
that subjects would spontaneously use 
the term “fatigue.” Then, interviewers 
clarified concepts that could be related 
to fatigue, including “tired” or “lack 
of energy,” through inductive probing. 
The second part of the interview in-
volved a cognitive debriefing testing. 
The patients were provided with the Fa-
tigue VAS and through a “think-aloud” 
exercise with retrospective probing, the 
patients’ familiarity of the term “fa-
tigue”, as well as their decision-making 
process when rating the symptom, were 
documented. Each interview lasted ap-
proximately 60 minutes and was con-
ducted by a trained interviewer using 
a semi-structured interview guide. All 
interviews were audio-recorded with 
prior consent from the subjects, and 
subjects were compensated for their 
participation in the study. To ensure the 
integrity of the research, the word “fa-
tigue” was not mentioned during the re-
cruiting process. Consequently, partici-
pating subjects were not screened for 
their fatigue severity, but subjects had 
to document a severity of pain greater 
than or equal to 5 on a Pain Numerical 
Rating Scale (NRS) (10=worst imagi-
nable pain) at the time of screening. As 
pain and fatigue have shown high cor-
relations, it was expected that each sub-
ject had a recent experience of fatigue 
at the time of the interview.  
Interviews were transcribed verbatim, 
and data were organised using ATLAS.ti 
Version 6.0 (44), a qualitative software 
package. Coding is an iterative process; 
hence, the code scheme was modified 
and became richer as the analysis pro-
gressed (45). Coding was performed by 
two independent coders and reviewed 
by a senior team member to ensure con-
sistency in the interpretation of subjec-

tive data across coders and transcripts. 
Any coding discrepancies were resolved 
with the entire team. Codes reflected 
concepts that could be related to fatigue, 
including related sensations or impacts. 
Additional codes were used to docu-
ment patients’ feedback on the Fatigue 
VAS. Only spontaneously elicited con-
cepts were considered in this analysis, 
so that the subjects’ experiences were 
captured without influence from the in-
terviewer. Data analysis was performed 
concurrently with data collection, and 
detailed information from a representa-
tive number of cases was analysed.The 
sample size was capped when no fur-
ther unique concepts emerged from suc-
cessive interviews (concept saturation). 
Once saturation was reached, the sam-
ple size was considered adequate (43). 
The data for the quantitative study were 
collected within two randomised, dou-
ble-blind, placebo-controlled, parallel-
group, 14-week studies of patients with 
ACR-defined fibromyalgia (n=548 
trial 1, n=573 trial 2). The sample size 
for those studies was powered for the 
primary endpoint of the clinical trials 
(proportion of subjects who had at least 
30% reduction in pain severity from 
baseline to study endpoint). In valida-
tion studies, sample sizes are typically 
determined based on planned analyses 
rather than anticipated effect size and 
power (40, 46, 47), Validation analyses 
were conducted on the intent-to-treat 
(ITT) population, which included all 
randomised subjects.
In addition to the Fatigue VAS, the fol-
lowing measures were part of the trials: 
Pain VAS, FIQ (48), Functional Out-
comes of Sleep Questionnaire (FOSQ), 
SF-36™ v2, Patient Global Impression 
of Change (PGIc), and Clinical Global 
Impression of Change (CGIc).  
The Fatigue VAS and the Pain VAS 
are global assessments of subjects' 
current severity levels of fatigue and 
pain, respectively, using a horizontal 
line (VAS) anchored by "0=No fatigue/
pain" and "100=Worst imaginable fa-
tigue/pain". Subjects were instructed 
to record their level of fatigue and pain 
in the morning, afternoon, and evening 
using a personal digital assistant-like 
device that allowed electronic data 
capture. Both scales had already been 
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used in clinical trials with subjects with 
fibromyalgia to support treatment effi-
cacy endpoints. 
The FIQ is a questionnaire that evalu-
ates the functional and symptom im-
pact of fibromyalgia, based on recol-
lection over the previous 7 days (55). 
It is composed of 10 items, each rat-
ed on a 0–10 scale, and the total FIQ 
score, derived from addition of the 10 
items, reflects the total impact of fibro-
myalgia, with scoring being rated on a 
0–100 scale (higher score indicating a 
greater impact) (49). Two items of the 
FIQ “How tired have you been” and 
“How have you felt when you get up in 
the morning” were of particular interest 
as comparators for the Fatigue VAS.
The FOSQ (50) is a questionnaire that 
evaluates the impact of daytime sleepi-
ness and tiredness on daily activities. 
It is composed of 30 questions subdi-
vided into 5 subscales (activity, vigi-
lance, intimacy, productivity and social 
outcomes). Each subscale is rated on a 
0–4 scale (no difficulty, a little, moder-
ate or extreme difficulty), to give a total 
score ranging from 5 to 20, with lower 
scores indicating greater dysfunction.
The FOSQ does not specify any time 
for answer recollection.
The SF-36™ v2 is a widely used and 
well-validated questionnaire that pro-
vides information on various aspects 
of health-related quality of life, based 
on recollection over the previous 4 
weeks. The vitality scale asks 4 ques-
tions related to fatigue (Did you feel 
full of pep? Did you have a lot of en-
ergy?  Did you feel worn out? Did you 
feel tired?).                  
Subjects and clinicians rated their im-
pression of change in fibromyalgia se-
verity and in subject’s overall condition 
since baseline (i.e. prior to first dose of 
study medication) using a 7-point scale 
anchored on 1=“very much better/ im-
proved” and 7= “very much worse.” 

Ethics
The qualitative study protocol and cor-
responding study documents were ap-
proved by a centralised Institutional 
Review Board (IRB), Copernicus Group 
IRB, in July 2009. The quantitative study 
procedures were in accordance with the 
Helsinki Declaration of 1975/83.

Statistics 
The relationships of change scores 
between the Fatigue VAS and other 
patient-completed scales capturing 
fibromyalgia-specific and fatigue-re-
lated symptoms were examined in each 
study. Moderate (r Pearson range 0.50 
to 0.70) to high (r range 0.70 to 0.90) 

(51) correlations were expected to show 
that the Fatigue VAS tracks closely with 
simpler and more concise measures of 
the same/similar concept.  The Fatigue 
VAS was then evaluated for its ability 
to discriminate among known groups 
of subjects grouped by a combined 
responder status, defined by ≥30% re-
duction after 14 weeks on both the FIQ 
scores and the Pain VAS. Responders 
were also categorised based on their 
scores on the PGIc  (“Very much bet-
ter” or “Much better”), the CGIc (“Very 
much improved” or “Much improved”), 
the FOSQ (change score ≥ minimal im-
portant difference defined by standard 
error of the mean) and the SF-36™ 
Vitality subscale (>5 and >10 (52-60) 
points improvement). Observation of a 
meaningful pattern of mean differences 
using Student t-tests across the defined 
subgroups supported the validity of the 
Fatigue VAS. In addition, the level of 
agreement between responder defini-
tions using the Fatigue VAS and the 
responder definitions using the com-
parison scales were documented using 
Cohen’s kappa (range from 0.00–1.00, 
with larger values indicating better reli-
ability or agreement) (61).  
A treatment group analysis on the Fa-
tigue VAS was performed as part of 
the clinical analyses (62). To help aid 
in the interpretation of these results, 
cumulative response distributions were 
plotted by treatment group for change 
from baseline to end of study (Visit 11) 
in the Fatigue VAS Scale, FIQ item 16 
(“How tired have you been”), and item 
17 (“How have you felt when you get 
up in the morning”). The cumulative 
response distribution shows the per-
centage of subjects (y-axis) attaining a 
change from baseline less than or equal 
to the value on the x-axis. A separa-
tion between the curves with treatment 
moving in the “improved” direction 
with relation to the comparator curve 
indicated a superior response to treat-

ment. These analyses were performed 
using the baseline observation carried 
forward data to be consistent with the 
clinical efficacy analyses.
All of the analyses were performed 
using Statistical Analysis System soft-
ware (SAS), Version 9.1.3.
For interval or ordinal variables, group 
comparisons were performed using 
ANCOVA. If the distribution of the 
dependent variable did not appear to 
be normal upon visual inspection, or if 
the dependent variable had fewer than 
seven discrete score categories, then 
group comparisons were performed us-
ing a Kruskal-Wallis test (three or more 
groups) or a Mann-Whitney-Wilcoxon 
test (two groups). Nominal categori-
cal variables were compared between 
groups by a Chi-square test (or whenev-
er cells with fewer than five participants 
were present, by the Fisher exact test).
Analyses of correlations used Pearson 
correlation coefficients for both in-
terval and multi-item ordinal scales.
When the variables under examination 
did not meet normality assumptions, 
Spearman’s rank correlation coefficient 
was used. For correlation of an interval 
or ordinal variable with a dichotomous 
variable, point-biserial correlation was 
used.
The statistical significance testing was 
two-sided at the 0.050 level, unless 
otherwise indicated.

Results
Concept elicitation interviews
Twenty subjects including 15 (75%) fe-
male subjects participated in the quali-
tative study. The average age of the 
subjects was 54 years (range: 30–70). 
Most subjects were White/Caucasian 
(n=14, 70%), and most had received 
either a college degree (n=8, 40%) 
or reported completing “some col-
lege” (n=8, 40%). Using survey-like 
questions at the end of the interview 
to prevent bias, all subjects reported 
that muscular or joint pain and tired-
ness were the primary symptoms that 
prompted them to seek treatment for 
their fibromyalgia; most of the subjects 
(n=15, 75%) reported taking a pain 
medication Table I).   
All the subjects spontaneously used the 
term “tiredness” to characterise one of 
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their symptoms associated with fibro-
myalgia; other terms included “lack of 
energy,” (n=17), “exhaustion,” (n=15), 
“fatigue” (n=10), and “lack of strength/
feeling weak” (n=10) (Fig. 1). Subjects 
who spontaneously used the term “fa-
tigue” described it as a “feeling of tired-
ness” (n=6), “lacking energy” (n=5), 
“feeling worn out” (n=2), “feeling 
weak” (n=2), “feeling wiped out” (n=1), 
“feeling groggy” (n=1), and “feeling 
drained” (n=1) (note that the terms could 
be used concomitantly). Furthermore, 
subjects often used metaphors (“walk-
ing in knee high water”) and insisted 
on the debilitating impact of the sensa-
tion on their body (e.g. pain, heaviness, 
tightness) (n=4).  Subjects’ definition of 
“tired” or “exhaustion” yielded similar 
concepts and terminology. The terms 
“fatigue” and “tired” were the same for 
eight subjects; yet for others “fatigue” 
conveyed a higher severity level than 
“tired” (with exhausted suggested at the 
end [high level] of the continuum), not 
relieved by rest and of lasting duration. 
Subjects asserted that fatigue was not 
limited to a physical sensation (mus-
cle tightness (n=5) and body heaviness 
(n=4)); but also had emotional (feeling 
depressed (n=1) or feeling down (n=1)) 
and cognitive manifestations (difficul-
ties concentrating (n=4), feeling foggy 
(n=4), and decreased alertness (n=3)). 
Impacts were multifaceted, including 
limitation of activities of daily living 
(e.g. housework (n=7), shopping (n=3), 
self-care (n=2), driving (n=2)).  Social 
activities such as going out with friends 
(n=3), being social (n=2), and interac-
tions with family (n=1) were also men-
tioned as impacted. 
Any new concepts, defined as a con-
cept that had not been elicited in prior 
interviews but was important to the 
patient and was clinically relevant, in-
cluding sensations related to fibromy-
algia-related fatigue and impacts, were 
recorded. Figure 2 demonstrates that 
no new concepts were elicited after the 
third set of five interviews indicating 
that concept saturation was achieved 
hence, supporting the adequacy of a 
sample of 20 subjects.  

Fatigue VAS cognitive interviews
Nearly all subjects (n=18) understood 

the question “please indicate your cur-
rent level of fatigue” as a rating of the 
severity of their fatigue. One subject 
reported seeing “fatigue” for the first 
time and another misread “fatigue” as 
“function.” The latter, however, cor-
rectly defined the concept being meas-
ured when prompted to do so (fatigue 
meant “Tired (…) No energy”).  
Subjects (n=10) who had not sponta-

neously mentioned fatigue during the 
concept elicitation part of the interview, 
were invited to provide a definition 
of this concept while completing the 
VAS. Eight subjects referred to feeling 
“tired”; two of them emphasised that 
“fatigue” was conveying a higher sever-
ity than “tired”. Consistent with previ-
ous feedback, subjects referred to their 
lack of energy (n=4), feeling exhausted 

Table I. Qualitative Research: demographic and medical information (n=20).
 
                                                        n=20 (%)

Age Mean (SD) [range] 53.6 (12.75) [30–70]
Gender: Female 15 (75.0)

Race/Ethnicity 
Asian 1 (5.0)
Black/African American 3 (15.0)
Native American or Alaskan Native 2 (10.0)
White/Caucasian 14 (70.0)

Education 
Some high school 3 (15.0)
Diploma/GED 3 (15.0)
Some college but no degree 5 (25.0)
Certificate 3 (15.0)
College degree (e.g. BA, BS) 5 (25.0)
Graduate or professional degree 3 (15.0)

Symptoms * N (%)
Pain (muscular or joint) 20 (100.0)
Tiredness 20 (100.0)
Disrupted sleep 17 (85.0)
Headaches 8 (40.0)
Restless legs 10 (50.0)
Numbness or tingling 11 (55.0)
Impaired memory 12 (60.0)
Leg cramps 8 (40.0)
Impaired concentration 8 (40.0)
Nervousness 4 (20.0)
Depression 5 (25.0)
Other 5 (25.0)

Prescription pain medication * 
Received pain medication 15 (75.0)
   Lyrica 1 (5.0)
   Neurontin 2 (10.0)
   Ultram 2 (10.0)
   Narcotics 2 (10.0)
   NSAIDS 10 (50.0)
   Non-prescription pain medications 11 (55.0)
Problems with sleep * 
No problem with sleep 1 (5.0)
Trouble falling asleep 13 (65.0)
Waking up several times during sleep 14 (70.0)
Having abnormal behaviour during sleep 3 (15.0)
Having an increased need to sleep 12 (60.0)
Waking up in the morning feeling unrested 17 (85.0)

Sleep medication * 
Received sleep medication 16 (80.0)
   zolpidem 5 (25.0)
   sodium oxybate 1 (5.0)
   Other sleep medication 1 (5.0)

* Subjects were able to mark multiple selections; results are not mutually exclusive.
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(n=2), feeling sleepy (n=1), or feeling 
listless (n=1) when describing the con-
cept. Overall, twelve subjects reported 
that “fatigue” was an appropriate term 
to represent the sensation they experi-
enced as a result of fibromyalgia.  
Through the think-aloud exercise while 
answering the Fatigue VAS, patients 
demonstrated referring to  the severity 
of their tiredness but also to emotional 
and physical sensations when selecting 
a response option, as indicated in the 
following exemplary quotes:  

“Please indicate your current level 
of fatigue… I’m sore. I’m starting to 
get frustrated. I’ve noticed I have less 
energy. I’m more fatigued than I was 
when I came in. So I would say I’m 
probably at a five right now.” 
“I would think about how much my 
joints were affecting me throughout 
the day. I would think how my muscles 
had felt throughout the day. How my 
energy level was. My current level of 
fatigue right now is probably three 
quarters of the way from no fatigue to 
worst imaginable fatigue.”

Quantitative study
In the two ITT populations (n=1,121), 
most subjects were female (90%) and 
White/Caucasian (91%). The average 
age of the subjects was 47 years (range: 
18–80). The median time since onset 
of first fibromyalgia symptoms was 
8.0 years (range: 0–51 years), and the 
median time since first diagnosis of fi-
bromyalgia was 3.0 years (range: 0–48 
years). The average subject-reported 
fatigue and pain VAS scores at base-
line were 72.86 and 71.84, respectively 
(range: 7.5–100.0, 45.0–100.0, with a 
higher score representing a more se-
vere symptom) (Tables II and III).
Fatigue, tiredness and vitality appeared 
to be related concepts, as high correla-
tions were displayed between the Fa-
tigue VAS, the FIQ item 16 (“How tired 
have you been”) r~0.80, the FIQ item 
17 (“How have you felt when you get 
up in the morning”) r~0.75, and the SF-
36™. Vitality scale r~-0.60 (Table IV). 
When responders were defined through 
the FIQ, the SF-36™. Vitality scale 
or the FOSQ scales, there was a sub-
stantial separation of approximately 20 
points when assessing mean changes of 
Fatigue VAS between responders (mean 
change from -28.10 to -48.49) and non-
responders (mean change from -5.60 
to -26.29) in both trials. All responder 
groups had significantly higher im-
provements in Fatigue VAS compared 
to non-responder groups (p<0.01).  The 
improvements in the non-responder 
groups were likely due to the use of 
conservative responder classifications. 
The comparators that capture fibro-
myalgia-related symptoms (i.e. Pain 
VAS, FIQ total score, FIQ Pain, FIQ 
item 16 and item 17) yielded the small-
est Fatigue VAS improvements in the 
non-responder groups (mean change 
from -5.60 to -8.79) (Fig. 3). It should 
be noted that the Fatigue VAS asked 
about the current level of fatigue 3 
times a day, via an electronic diary; the 
FIQ asks about tiredness over the last 
7 days; the SF-36™ asks about vitality 
over the last 4 weeks; and the FOSQ 
does not specify a recollection period.
Considering this difference in the fa-
tigue reporting “timeline”, the strong 
correlation of the 4 scales is all the 
more impressive.

n   

Fig. 1. Qualitative study: sensations and impact related to fatigue in fibromyalgia spontaneously    
elicited* (n=20).
*Number of patients spontaneously using each term in concept elicitation interviews.

Fig. 2. Qualitative study: emergence of new concepts* (n=20).
*Percentage of new concepts elicited in each group of interviews
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The Fatigue VAS “responders” dem-
onstrated good agreement with “re-
sponders” defined by the most related 
measures (Table V). Kappa coefficients 
ranged from 0.61 to 0.80, except for the 
SF-36™. Vitality and the FOSQ total 
score, which were moderate and fair, 
respectively. The good concordance 
between the Fatigue VAS and the most 
related concepts in the classification of 
responders supports the validity and re-
sponsiveness of the Fatigue VAS.
The interpretation of the significant 
findings of the Fatigue VAS from the 
clinical efficacy analyses was facilitat-
ed by developing cumulative distribu-
tion curves. The Fatigue VAS and the 
FIQ item 16 produced similar separa-
tion between active and placebo treat-
ment groups (Figs. 4–9).  
Evaluation of the cumulative distribu-
tion indicated an improvement of -10 
points to -40 points in favour of a treat-
ment benefit in the Fatigue VAS and an 
improvement of between -1 point and 
-5 points (on a 0–10 scale) in favour of 
a treatment benefit in the FIQ item 16. 
These results were replicated with both 
trials, reflecting similar response pat-
terns with fatigue and tiredness.  

Discussion
Herein we report on the content valid-
ity of the Fatigue VAS and its ability 
to measure improvements in fatigue.
A qualitative study conducted with 20 
subjects with a clinician-confirmed di-
agnosis of fibromyalgia was designed 
to elicit subjects’ spontaneous descrip-
tions of fibromyalgia-related fatigue.  
Half of the subjects spontaneously 
used the word “fatigue,” and most of 
the subjects demonstrated familiarity 
with this concept when completing the 
Fatigue VAS. Subjects’ descriptions of 
fatigue were conveyed through a rich 
and diverse vocabulary, and its mani-
festation and impact were fairly con-
sistent across patients. Subjects were 
queried to obtain a definition of each 
fatigue-related term they were using. 
This method of in-depth clarifying con-
tinued until no new descriptors could 
be elicited. While this process of con-
tinual probing proved to be extremely 
thorough, subjects might have begun 
overanalysing their experience in an 

nTable II. Clinical trials: demographic and medical information (n=1,121). 
    
 Fatigue VAS in Trial 1 Fatigue VAS in Trial 2
 n=548 (%) n=573 (%)

Age Mean (SD) [range] 47.0 (11.26) [18–79] 46.6 (10.72) [19–80]
Gender: Female 500 (91.2) 513 (89.5)
Race/Ethnicity  
Am. Indian or Alaska Native 6 (1.1) 3 (0.5)
Asian 7 (1.3) 4 (0.7)
Black/African American 33 (6.0) 39 (6.8)
White/Caucasian 498 (90.9) 524 (91.4)
Other 4 (0.7) 3 (0.5)
Time since first fibromyalgia symptoms  
Mean (SD) [range] 9.7 (8.49) [0–47] 9.7 (8.75) [0–51]
Median 7.0  8.0
Time since first fibromyalgia diagnosis  
Mean (SD) [range] 5.9 (6.75) [0–39] 4.9 (5.61) [0–48]
Median 4.0  3.0

Table III. Clinical trials: baseline fatigue and pain VAS scores (n=1,121).

 Fatigue VAS in Trial 1 Fatigue VAS in Trial 2
 n=548 n=573
 
 Placebo Sodium Sodium Placebo Sodium Sodium 
  oxybate 4.5g  oxybate 6g   oxybate 4.5 g  oxybate 6g

Fatigue VAS    
Mean 73.55 72.88 74.56  73.48 71.14 71.53
(SD) (13.31) (13.92) (13.81) (15.03) (15.44) (17.23)
Range 36.5–99.2 30.9–99.3 39.0–100.0 7.5–100.0 23.1–100.0 8.6–99.9
Median 73.9 73.6 75.2 74.3 72.2 73.8
Pain VAS      
Mean 71.58 71.87 72.30 72.57 70.52 72.22
(SD) (12.95) (12.69) (13.42) (12.90) (13.03) (13.98) 
Range 48.4–99.8 45.1–99.7 48.0–99.9 50.1–100.0 45.0–100.0 45.4–100.0
Median 70.7 71.0 71.4 72.8 69.5 72.2

Table IV. Correlations between the Fatigue VAS change from baseline and the Comparison 
Scales change from baseline.

 Fatigue VAS in Trial 1 Fatigue VAS in Trial 2
 n=548 n=573

High correlations
Pain VAS   0.90   0.84
FIQ item 16 (“How tired have you been”)   0.87   0.84
FIQ Total score   0.80   0.79
FIQ Pain   0.79   0.73
FIQ item 17 (“How have you felt when you 
   get up in the morning”)   0.76   0.79
FIQ Stiffness   0.73   0.67

Moderate correlations
FIQ Difficulty with work   0.68   0.68
FIQ Did not feel good   0.61   0.50
SF-36™ Vitality scale  -0.61  -0.62

Low correlation
FIQ Physical impairment   0.46   0.47
FIQ Anxiety   0.36   0.35
FIQ Work missed   0.32   0.30
FIQ Depression   0.30   0.29
FOSQ Social outcome  -0.24  -0.34
FOSQ Intimate relationships  -0.32  -0.19
FOSQ General productivity  -0.36  -0.42
FOSQ Vigilance  -0.37  -0.42
FOSQ Total score  -0.40  -0.43
FOSQ Activity level  -0.42  -0.46
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effort to distinguish between overlap-
ping sensations. In addition, although 
the education level of the sample was 
heterogeneous, the authors did not 
control for time since diagnosis of fi-
bromyalgia nor documented patients’ 
knowledge about their condition. Pa-
tients might have been aware of the 
term “fatigue” through patient-directed 
educational materials or discussion 
with formal (physician) or informal 
(support group) sources.
To avoid recall bias, subjects were not 
asked to compare their current level 
of fibromyalgia-related sensation of 
fatigue with their “normal” tiredness 
(i.e., before being diagnosed with fi-
bromyalgia); instead, researchers fo-
cused on their present experience.   
Visual analogue scales (VAS) alongside 
numerical rating scales and Verbal Rat-
ing Scales are the most common ways 
to measure pain intensity (63) as they 
are sensitive to treatment effect and 
distinct from measures of other subjec-
tive components of pain such as pain 
sensations or impact. The Fatigue VAS 
was developed according to the format 
of the Pain-VAS that supports the pri-
mary endpoint in the two phase III, ran-
domised, placebo-controlled trials con-
sidered in the quantitative study. Analy-
ses using the Pain VAS and the Fatigue 
VAS yielded high correlations (r=0.90) 
and good agreement (k=0.75).  
Fatigue and tiredness are clearly related 
concepts, as evidenced by correlations 
higher than 0.80 between Fatigue VAS 
and FIQ “How tired have you been” 
and “How have you felt when you get 
up in the morning”. A recently revised 
version of the FIQ, the FIQR, refers to 
“fatigue” in terms of “energy”, with the 
question “please rate your level of en-
ergy” and the 2 anchors “lots of energy” 
and “no energy” (64).  The FIQR “ener-
gy” item had a correlation of 0.45 with 
the “vitality” scale of the SF-36™ and a 
correlation of 0.61 with the “tiredness” 
item of the original FIQ, thus providing 
further evidence that fibromyalgia pa-
tients tend to use the terms “tiredness”, 
“fatigue” and “lack of energy” inter-
changeably. Interestingly, the recall 
periods of the various questionnaires, 
which range from thrice daily (Fatigue 
VAS), to once a week (FIQ and FIQR) 

Fig. 3. Known-groups analysis of Fatigue VAS with other scales at Week 14*.
*Mean change in score for responders versus non-responders as defined:
[1] A responder is defined as >=30% score reduction from baseline at Week 14.
[2] A responder is defined as change score >= MID (defined by SEM).
[3] A responder is defined as having a response of “Very much better” or “Much better”.
[4] A responder is defined as having a response of “Very much improved” or “Much improved”.

Table V. Cross classification analysis of responder definitions between Fatigue VAS and 
other scales. 
 
 Cohen’s kappa
 
 Trial 1 Trial 2
 n=548 n=573

Pain VAS1 0.75 0.75
FIQ Total score1  0.67 0.68
FIQ Physical impairment1  0.34  0.36
FIQ Did not feel good1 0.45 0.41
FIQ Work missed1 0.31 0.16
FIQ Difficulty with work1 0.54 0.56
FIQ Pain1 0.70 0.62
FIQ item 16 (“How tired have you been”)1 0.74 0.68
FIQ item 17 (“How have you felt when you 0.66 0.69 
    get up in the morning”)1 
FIQ Stiffness1 0.60 0.61
FIQ Anxiety1 0.29 0.35
FIQ Depression1 0.29 0.21
FOSQ Total score2 0.27 0.28
FOSQ General productivity2 0.20 0.27
FOSQ Social outcome2 0.12 0.19
FOSQ Activity level2 0.28 0.28
FOSQ Vigilance2 0.29 0.27
FOSQ Intimate relationships2 0.30 0.10
SF-36™ Vitality scale3 0.43 0.42
SF-36™ Vitality scale4 0.38 0.48
PGIc5 0.48 0.44
CGIc6 0.42 0.41

1A responder for Pain VAS or FIQ scale is defined as a subject with a score reduction of ≥30% from 
baseline to visit 11.
2A responder for FOSQ scale is defined as improvement ≥MID from baseline to visit 11.
3A responder for SF-36™ Vitality Scale is defined as 10 points improvement (MID) from baseline to 
visit 11.
4A responder for SF-36™ Vitality Scale is defined as 5 points improvement (MID) from baseline to 
visit 11
5A responder for PGIc is defined as a response of "Very much better" or "Much better" from baseline 
to visit 11.
6A responder for PGIc is defined as a response of "Very much improved" or "Much improved" from 
baseline to visit 11.
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and 4 weeks (SF-36™), did not have a 
significant effect on the reported levels 
of fatigue; suggesting that fatigue is a 
pervasive problem for fibromyalgia pa-
tients that has little diurnal or quotidian 
variation.   
Furthermore, an analysis of 2 fibromy-
algia drug studies demonstrated that 
changes in the Fatigue VAS clearly dis-
criminated between placebo and treat-
ment groups as well as between treat-
ment responders and non-responders. 
Although these quantitative analyses 
were exploratory; replication of the find-
ings in two distinct trials helps to sub-
stantiate the validity of these findings. 
Overall, these results substantiate the 
face validity and construct validity of 
the Fatigue VAS and support its use as 
a valid endpoint in fibromyalgia clini-
cal trials.  

Acknowledgements
The authors would like to thank 
Jonathan Stokes, Yueping Zhu, Andrew 
Yaworsky, Marcy Fitz-Randolph, and 
Kathleen Rosa for their assistance in 
the study and manuscript preparation, 
and the patients who participated in the 
qualitative research and trials. 
 
Contributions of Authors: 
• Design and conduct of research 

study (qualitative): BC, EP, CL  
• Analysis and interpretation of the 

data (qualitative and quantitative): 
BC, RB, EP, CL  

• Preparation, review, and approval of 
the manuscript: BC, RB, EP, CL  

References
  1.  BRANCO JC, BANNWARTH B, FAILDE I et 

al.: Prevalence of Fibromyalgia: A Survey 
in Five European Countries. Semin Arthritis 
Rheum 2009.

  2.  WOLFE F, ROSS K, ANDERSON J, RUSSELL 
IJ, HEBERT L: The prevalence and character-
istics of fibromyalgia in the general popula-
tion. Arthritis Rheum 1995; 38: 19-28.

  3.  GOLDENBERG DL, BURCKHARDT C, CROF-
FORD L: Management of fibromyalgia syn-
drome. JAMA 2004; 292: 2388-95.

  4.  WOLFE F, SMYTHE HA, YUNUS MB et al.: 
The American College of Rheumatology 
1990 Criteria for the Classification of Fibro-
myalgia. Report of the Multicenter Criteria 
Committee. Arthritis Rheum 1990; 33: 160-
72.

  5.  BERNARD AL, PRINCE A, EDSALL P: Qual-
ity of life issues for fibromyalgia patients.        
Arthritis Care Res 2000; 13: 42-50.

Fig. 6. Cumulative response curves change from baseline in FIQ item 16 (“How tired have you been”) 
(Trial 1, n=548).

Fig. 5. Cumulative response curves change from baseline in Fatigue VAS (Trial 2, n=573).

Fig. 4. Cumulative response curves change from baseline in Fatigue VAS (Trial 1, n=548).



S-42

Fatigue assessment in fibromyalgia / B.K. Crawford et al.

  6.  MEASE PJ, ARNOLD LM, CROFFORD LJ et al.: 
Identifying the clinical domains of fibromy-
algia: contributions from clinician and pa-
tient Delphi exercises. Arthritis Rheum 2008; 
59: 952-60.

  7.  MEASE P, ARNOLD LM, CHOY EH et al.:       
Fibromyalgia syndrome module at OMER-
ACT 9: domain construct. J Rheumatol 2009; 
36: 2318-29.

  8.  CHOY EH, ARNOLD LM, CLAUW DJ et al.: 
Content and criterion validity of the prelimi-
nary core dataset for clinical trials in fibro-
myalgia syndrome (abstract). J Rheumatol 
2009; 36: 2330-4.

  9.  STUTTS LA, ROBINSON ME, MCCULLOCH 
RC et al.: Patient-centered outcome criteria 
for successful treatment of facial pain and 
fibromyalgia (abstract). J Orofac Pain 2009; 
23: 47-53.

10.  ARNOLD LM, CROFFORD LJ, MEASE PJ et 
al.: Patient perspectives on the impact of fi-
bromyalgia (abstract). Patient Educ Couns 
2008; 73: 114-20.

11.  PARRISH BP, ZAUTRA AJ, DAVIS MC: The role 
of positive and negative interpersonal events 
on daily fatigue in women with fibromyal-
gia, rheumatoid arthritis, and osteoarthritis. 
Health Psychol 2008; 27: 694-702.

12.  UCEYLER N, HAUSER W, SOMMER C: A sys-
tematic review on the effectiveness of treat-
ment with antidepressants in fibromyalgia 
syndrome. Arthritis Rheum 2008; 59: 1279-
98.

13.  SARZI-PUTTINI P, ATZENI F, DI FRANCO M et 
al.: Anti-polymer antibodies are correlated 
with pain and fatigue severity in patients 
with fibromyalgia syndrome. Autoimmunity 
2008; 41: 74-9.

14.  CHOY EH, MEASE PJ: Key symptom domains 
to be assessed in fibromyalgia (outcome 
measures in rheumatoid arthritis clinical tri-
als) (abstract). Rheum Dis Clin North Am 
2009; 35: 329-37.

15.  MEASE PJ, RUSSELL IJ, ARNOLD LM et al.: A 
randomized, double-blind, placebo-control-
led, phase III trial of pregabalin in the treat-
ment of patients with fibromyalgia (abstract). 
J Rheumatol 2008; 35: 502-14.

16.  BERGMAN MJ, SHAHOURI SS, SHAVER TS 
et al.: Is fatigue an inflammatory variable in 
rheumatoid arthritis (RA)? Analyses of fa-
tigue in RA, osteoarthritis, and fibromyalgia. 
J Rheumatol 2009; 36: 2788-94.

17.  CLAUW DJ, MEASE P, PALMER RH, GEN-
DREAU RM, WANG Y: Milnacipran for the 
treatment of fibromyalgia in adults: a 15-
week, multicenter, randomized, double-blind, 
placebo-controlled, multiple-dose clinical 
trial. Clin Ther 2008; 30: 1988-2004.

18.  LORIG KR, RITTER PL, LAURENT DD, PLANT 
K: The internet-based arthritis self-manage-
ment program: a one-year randomized trial 
for patients with arthritis or fibromyalgia. 
Arthritis Rheum 2008; 59: 1009-17.

19.  DHIR V, LAWRENCE A, AGGARWAL A, MISRA 
R: Fibromyalgia is common and adversely 
affects pain and fatigue perception in North 
Indian patients with rheumatoid arthritis.       
J Rheumatol 2009; 36: 2443-8.

20.  ALENTORN-GELI E, PADILLA J, MORAS 
G, LAZARO HC, FERNANDEZ-SOLA J: Six 
weeks of whole-body vibration exercise 

Fig. 7. Cumulative response curves change from baseline in FIQ item 16 (“How tired have you been”) 
(Trial 2, n=573).

Fig. 8. Cumulative response curves change from baseline in FIQ item 17 (“How have you felt when 
you get up in the morning”) (Trial 1, n=548).

Fig. 9. Cumulative response curves change from baseline in FIQ item 17 (“How have you felt when 
you get up in the morning”) (Trial 2, n=573).



S-43

Fatigue assessment in fibromyalgia / B.K. Crawford et al.

improves pain and fatigue in women with fi-
bromyalgia. J Altern Complement Med 2008; 
14: 975-81.

21.  CHEN KW, HASSETT AL, HOU F, STALLER J, 
LICHTBROUN AS: A pilot study of external 
qigong therapy for patients with fibromy-
algia. J Altern Complement Med 2006; 12: 
851-6.

22.  PASSARD A, ATTAL N, BENADHIRA R et al.: 
Effects of unilateral repetitive transcranial 
magnetic stimulation of the motor cortex 
on chronic widespread pain in fibromyalgia. 
Brain 2007; 130: 2661-70.

23.  ERICSSON A, MANNERKORPI K: Assessment 
of fatigue in patients with fibromyalgia and 
chronic widespread pain. Reliability and va-
lidity of the Swedish version of the MFI-20 
(abstract). Disabil Rehabil 2007; 29: 1665-
70.

24.  DA COSTA D, DRITSA M, BERNATSKY S et 
al.: Dimensions of fatigue in systemic lupus 
erythematosus: relationship to disease status 
and behavioral and psychosocial factors (ab-
stract). J Rheumatol 2006; 33: 1282-8.

25.  TROJAN DA, ARNOLD DL, SHAPIRO S et al.: 
Fatigue in post-poliomyelitis syndrome: asso-
ciation with disease-related, behavioral, and 
psychosocial factors. PMR 2009; 1: 442-9.

26.  Measurement of fatigue in systemic lupus 
erythematosus: a systematic review (ab-
stract). Arthritis Rheum 2007; 57: 1348-57.

27.  CHAIAMNUAY S, BERTOLI AM, FERNANDEZ 
M et al.: The impact of increased body mass 
index on systemic lupus erythematosus: data 
from LUMINA, a multiethnic cohort (LU-
MINA XLVI) [corrected]. J Clin Rheumatol 
2007; 13: 128-33.

28.  HUSTED JA, TOM BD, SCHENTAG CT, FARE-
WELL VT, GLADMAN DD: Occurrence and 
correlates of fatigue in psoriatic arthritis. Ann 
Rheum Dis 2009; 68: 1553-8.

29.  DE TOMMASO M, SARDARO M, SERPINO C 
et al.: Fibromyalgia comorbidity in primary 
headaches. Cephalalgia 2009; 29: 453-64.

30.  THIMINEUR M, DE RIDDER D: C2 area neuro-
stimulation: a surgical treatment for fibromy-
algia (abstract). Pain Med 2007; 8: 639-46.

31.  SALAFFI F, SARZI-PUTTINI P, GIROLIMETTI 
R, GASPARINI S, ATZENI F, GRASSI W: De-
velopment and validation of the self-admin-
istered Fibromyalgia Assessment Status: a 
disease-specific composite measure for eval-
uating treatment effect (abstract). Arthritis 
Res Ther 2009; 11: R125.

32.  EYIGOR S, KARAPOLAT H, KORKMAZ OK et 
al.: The frequency of fibromyalgia syndrome 
and quality of life in hospitalized cancer pa-
tients (abstract). Eur J Cancer Care (Engl) 
2009; 18: 195-201.

33.  ASSUMPCAO A, CAVALCANTE AB, CAPELA 
CE et al.: Prevalence of fibromyalgia in a low 
socioeconomic status population. BMC Mus-
culoskelet Disord 2009; 10: 64.

34.  SUTBEYAZ ST, SEZER N, KOSEOGLU F, 
KIBAR S: Low-frequency pulsed electro-

magnetic field therapy in fibromyalgia: a 
randomized, double-blind, sham-controlled 
clinical study. Clin J Pain 2009; 25: 722-8.

35.  RELTON C, SMITH C, RAW J et al.: Health-
care provided by a homeopath as an adjunct 
to usual care for Fibromyalgia (FMS): results 
of a pilot Randomised Controlled Trial. Ho-
meopathy 2009; 98: 77-82.

36.  SADREDDINI S, MOLAEEFARD M, NOSHAD H, 
ARDALAN M, ASADI A: Efficacy of Raloxifen 
in treatment of fibromyalgia in menopausal 
women. Eur J Intern Med 2008; 19: 350-5.

37.  SAUTTER NB, MACE J, CHESTER AC, SMITH 
TL: The effects of endoscopic sinus surgery 
on level of fatigue in patients with chronic 
rhinosinusitis. Am J Rhinol 2008; 22: 420-6.

38.  WHITEHEAD L: The measurement of fatigue 
in chronic illness: a systematic review of uni-
dimensional and multidimensional fatigue 
measures. J Pain Symptom Manage 2009; 
37: 107-28.

39.  US FOOD AND DRUG ADMINISTRATION: 
SOLIRIS (Brand Name Drug).  6-30-2008. 
2-1-2010. 

40.  KATZ RS, WOLFE F, MICHAUD K: Fibromyal-
gia diagnosis: a comparison of clinical, sur-
vey, and American College of Rheumatology 
criteria. Arthritis Rheum 2006; 54: 169-76.

41.  CHARMAZ K: Grounded Theory. In: SMITH 
JA, HARRE R, VAN LANGENHOVE L (Eds.), 
Rethinking Methods in Psychology, pp. 27-
49. London: Sage, 1995.

42.  GLASER B, STRAUSS AL: The constant com-
parative methods of qualitative analysis. 
Discovery of Grounded Theory pp. 101-116. 
1967. New York, Aldine de Gruyter. 

43.  STRAUSS A, CORBIN J: Basics of Qualita-
tive Research: Techniques and Procesdures 
for Developing Grounded Theory. London: 
Sage, 1998.

44.  MUHR T: User’s Manual for Atlas.ti 5.0 Ber-
lin: Atlas.ti. (5.0). 2004. Berlin. 1-1-2004. 

45.  BOWEN GA: Grounded theory and sensitiz-
ing concepts. International Journal of Quali-
tative Methods 2006; 5: 12-23.

46.  GORUSCH R: Factor Analysis. Hillsdale, NJ: 
Lawrence Erlbaum Associates, 1983.

47.  NUNNALLY J: Psychometric Theory. New 
York: McGraw Hill, 1978.

48.  BURCKHARDT CS, CLARK SR, BENNETT 
RM: The fibromyalgia impact questionnaire: 
development and validation. J Rheumatol 
1991; 18: 728-33.

49.  BENNETT R: The Fibromyalgia Impact Ques-
tionnaire (FIQ): a review of its development, 
current version, operating characteristics and 
uses. Clin Exp Rheumatol 2005; 23: S154-
62.

50.  WEAVER TE, LAIZNER AM, EVANS LK et al.: 
An instrument to measure functional status 
outcomes for disorders of excessive sleepi-
ness. Sleep 1997; 20: 835-43.

51.  HINKLE, WERSMA: Applied statistics for the 
behavioral sciences. Chicago: McNally Col-
lege Publication, 1979.

52.  ANGST F, AESCHLIMANN A, STUCKI G: 
Smallest detectable and minimal clinically 
important differences of rehabilitation inter-
vention with their implications for required 
sample sizes using WOMAC and SF-36 
quality of life measurement instruments in 
patients with osteoarthritis of the lower ex-
tremities. Arthritis Rheum 2001; 45: 384-91.

53.  GUYATT GH, OSOBA D, WU AW, WYRWICH 
KW, NORMAN GR: Methods to explain the 
clinical significance of health status meas-
ures. Mayo Clin Proc 2002; 77: 371-83.

54.  KOSINSKI M, ZHAO SZ, DEDHIYA S, OSTER-
HAUS JT, WARE JE, JR.: Determining mini-
mally important changes in generic and dis-
ease-specific health-related quality of life 
questionnaires in clinical trials of rheumatoid 
arthritis. Arthritis Rheum 2000; 43: 1478-87.

55.  KUJAWSKI SC, KOSINSKI M, MARTIN R, 
WANKE LA, BUATTI MC, WARE JE: Deter-
mining meaningful improvement in SF-36 
scale scores for treatment studies of early, 
active RA. Arthritis Rheum 2000; 43: S140

56.  THUMBOO J, FONG KY, NG TP et al.:             
Validation of the MOS SF-36 for quality of 
life assessment of patients with systemic lu-
pus erythematosus in Singapore. J Rheuma-
tol 1999; 26: 97-102.

57.  WELLS GA, TUGWELL P, KRAAG GR, BAKER 
PR, GROH J, REDELMEIER DA: Minimum 
important difference between patients with 
rheumatoid arthritis: the patient’s perspec-
tive. J Rheumatol 1993; 20: 557-60.

58.  WYRWICH KW, NIENABER NA, TIERNEY 
WM, WOLINSKY FD: Linking clinical rel-
evance and statistical significance in evaluat-
ing intra-individual changes in health-related 
quality of life. Med Care 1999; 37: 469-78.

59.  WYRWICH KW, TIERNEY WM, WOLINSKY 
FD: Further evidence supporting an SEM-
based criterion for identifying meaningful 
intra-individual changes in health-related 
quality of life. J Clin Epidemiol 1999; 52: 
861-73.

60.  ZHAO SZ, MCMILLEN JI, MARKENSON JA et 
al.: Evaluation of the functional status aspects 
of health-related quality of life of patients 
with osteoarthritis treated with celecoxib. 
Pharmacotherapy 1999; 19: 1269-78.

61.  ALTMAN DG: Practical statistics for medical 
research. London: Chapman & Hall CRC, 
1991.

62.  RUSSELL IJ, HOLMAN A, SWICK T et al.: Sodi-
um Oxybate Reduces Pain, Fatigue, and Sleep 
Disturbance and Improves Functionality in 
Fibromyalgia: Results from a 14-Week, Ran-
domized, Double-Blind, Placebo-Controlled 
Study. Unknown 2010; Under Review.

63.  TURK D, MELZACK R: Handbook of Pain   
Assessment. New York: Guilford Press, 2001.

64.  BENNETT RM, FRIEND R, JONES KD, WARD R, 
HAN BK, ROSS RL: The Revised Fibromyalgia 
Impact Questionnaire (FIQR): validation and 
psychometric properties. Arthritis Res Ther 
2009; 11: R120.


