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INTRODUCTION

Fatigue is a common symptom, with reported prevalence in
the population ranging from 7% to approximately 45% (1-5). For
example, evidence regarding fatigue prevalence among the US
adult population dates back to the 1970s and early 1990s (2,6);
a US survey in 1974 showed that 14.3% of men and 20.4% of
women reported suffering from frequent fatigue (2), and another
study found that 12% of men and 22% of women were consid-
ered to have lack of energy (6).

The prevalence of fatigue in rheumatic diseases varies sig-
nificantly. For example, in rheumatoid arthritis (RA), its frequency
depends primarily on the criteria used to define it. However,
clinically relevant fatigue is reported to occur in 40% to 80% of
patients with rheumatic diseases (7-9), with 40% experiencing
persistent severe fatigue (10). Around one-third of patients with
ankylosing spondylitis (AS) experience severe fatigue (11), with an
overall prevalence of 53% to 76% (11-13). In osteoarthritis (OA),
the prevalence of fatigue varies between 41% (9) and 56%, with
10% of patients experiencing severe fatigue (14).

Fatigue has been described as difficulty in initiating or sus-
taining voluntary activities (15,16). It is influenced by several fac-
tors, including age, sex, physical condition, food intake type, time
elapsing between meals, mental status, psychological conditions,
personality type, life experience, and health status (17). Fatigue
differs depending on whether the individual is healthy or not
(18,19). In healthy individuals, fatigue is a predictable and tran-
sient physiologic reaction to prolonged intense activity that abates
significantly with rest (19). In contrast, individuals with diseases
describe fatigue as an overwhelming sense of tiredness at rest,
exhaustion with activity, and lack of energy that precludes them
from performing their daily tasks (18).

Fatigue is common in many rheumatic conditions (20-22).
Because it is a subjective clinical manifestation, fatigue can
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only be evaluated using patient-reported outcome measures
(PROMs); many measures of fatigue have been used in rheuma-
tology populations (23). The Outcome Measures in Rheumatology
consortium (24) endorsed the measurement of fatigue in clinical
observational, longitudinal studies (25) and clinical trials, mainly in
patients with RA and patients with fibromyalgia syndrome (FMS)
(25,26).

Different fatigue measures address different aspects of
fatigue. For example, as a screening tool, multi-item PROMs can
explore broader fatigue issues to create a global score or multidi-
mensional PROMs can produce subscale scores for a range of
different facets or domains of fatigue (eg, cognitive and physical
fatigue). Multidimensional PROMs with subscales may be useful
for informing or evaluating interventions or exploring fatigue cau-
sality. Some fatigue PROMs relate to severity only, whereas others
include items of both severity and impact (23).

Surprisingly, studies of fatigue in inflammatory rheumatolog-
ical conditions largely fail to show a correlation with measures of
inflamsmation or disease activity. Studies evaluating the relation-
ship of fatigue PROMs with inflammatory markers have found
weak associations (8,27). Very strong associations (eg, more
than 0.75) might be expected when examining criterion validity
with other fatigue scales (21,22). Additionally, reliability of fatigue
PROMs can be problematic to evaluate because of the fluctuating
and unpredictable nature of fatigue itself (23).

The characteristics of an ideal fatigue assessment instrument
include being easy to understand and complete, causing minimal
burden to users, and being able to discriminate cases from non-
cases with acceptable levels of sensitivity and specificity. Addi-
tionally, it should provide a full description of severity and impact,
with the ability to act as an outcome measure sensitive to change
regarding disease progression and/or treatment. Moreover, it
should be reliable, have good reproducibility, and be stable among
raters and over time. It must have a stable structure measuring
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and reasonable correlation to similar valid tools, and be able to
discriminate between different patient groups and symptoms and
to capture changes in symptoms over time (28).

The importance and relevance of fatigue as an out-
come measure has been established. Improved standardized
assessments of fatigue and comprehensive studies across a
range of rheumatic diseases are needed. We will now describe
the different instruments used to assess fatigue in patients with
rheumatic diseases; for simplicity, we are listing them alphabeti-
cally. They are as follows: the Bristol Rheumatoid Arthritis Fatigue
(BRAF) Multidimensional Questionnaire (MDQ), the BRAF Numeric
Rating Scale (NRS), the Chalder Fatigue Questionnaire (CFQ), the
Checklist Individual Strength fatigue (CIS-fatigue), the Fatigue
Assessment Scale (FAS), the fatigue NRS, the Fatigue Severity
Inventory (FSI), the Fatigue Severity Scale (FSS), the Fatigue Visual
Analog Scale (VAS), the Functional Assessment of Chronic lliness
Therapy Fatigue (FACIT-F), the Multidimensional Assessment of
Fatigue (MAF), the Multidimensional Fatigue Inventory (MFI), the
Multidimensional Fatigue Symptom Inventory (MFSI) Short Form
(SF), the Patient-Reported Outcomes Measurement Information
System (PROMIS) Fatigue scales, the Piper Fatigue Self-Report
Scale (PFS), the Profile of Fatigue and Discomfort (PROFAD), the
Profile of Mood States subscale fatigue (POMS), the Rheumatoid
Arthritis Impact of Disease Fatigue (RAID-F), and the SF-36 Vitality
(VT). The most important features of these measuring tools are
summarized in Tables 1 and 2.

BRISTOL RHEUMATOID ARTHRITIS FATIGUE
MULTIDIMENSIONAL QUESTIONNAIRE

Description

Purpose. The BRAF-MDQ was developed to evaluate the
overall experience and impact of fatigue in 229 patients with RA in
its different dimensions. It was published in 2010 (29,30).

Content or domains. The BRAF-MDQ covers domains
of physical fatigue (eg, average fatigue level in the last 7 days),
living with fatigue (eg, has fatigue made it difficult to bathe or
shower?), cognitive fatigue (eg, has fatigue made it difficult to
concentrate?), and emotional fatigue (eg, has being fatigued
bothered you?).

Number of items. Twenty items provide a total fatigue
score, which includes four subscale scores for physical fatigue
(four items), living with fatigue (seven items), cognitive fatigue (five
items), and emotional fatigue (four items).

Response options/scale. There are four options (not at all,
a little, quite a lot, and a lot), except in the first three elements,
which are numerical or categorical as appropriate.

Recall period for items. The preceding week.
Cost to use. The BRAF-MDQ is free to use.

How to obtain it. Available at the following website:
https://www1.uwe.ac.uk/hls/research/healthandclinicalresearch/
researchareas/complexandlong-termhealthca/fatiguescales/brafs
cales.aspx.

Practical application

Method of administration. The BRAF-MDQ is a patient
self-report completed with pen and paper.

Scoring. ltems are scored from O to 3, except for items 1
(scored 0-10), two (scored 0-7), and 3 (scored 0-2). A total fatigue
score is obtained by adding the scores for the 20 items. The ele-
ments of the subscales are added together to produce scores for
physical fatigue, living with fatigue, cognitive fatigue, and emotional
fatigue. The instructions for the missing data indicate that only
three questions in total can be omitted, questions 1 and 2 must
be completed, and only one question from each subscale can
be omitted (it is replaced with the patient’s average score for that
subscale). The instructions and scoring template can be down-
loaded from the developers’ website.

Score interpretation. Higher scores reflect greater fatigue
severity. The total fatigue score ranges from O to 70; subscale
scores range from 0 to 22 for physical fatigue, O to 21 for living
with fatigue, O to 15 for cognitive fatigue, and 0 to 12 for emotional
fatigue.

Respondent time to complete. The time to complete
has not been reported.

Administrative burden. The time to grade has not been
reported.

Translations/adaptations. The BRAF-MDQ has been
translated using the appropriate linguistic methodology of direct
translation, independent reverse translation by several native
speakers, consolidation, and then independent reverse transla-
tion to consolidate the final version (information available from the
developers). Versions in English (United Kingdom, South Africa,
United States, Canada, and Australia), Polish, French (Belgium,
Switzerland, and Canada), Afrikaan (South Africa), Swedish, Dutch
(Belgium), Spanish (United States, Spain, Mexico, and Colom-
bia), German, Portuguese (Portugal and Brazil), Japanese, South
Korean, Turkish, Russian, Romanian, Bulgarian, Norwegian, Hun-
garian, Danish, Czech, Greek, Italian, and Chinese (Taiwan) can be
downloaded from the developers’ website.
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Psychometric information

Floor and ceiling effects. Floor effects and ceiling effects
are unlikely to be significant. In the 229 patients with RA stud-
ied, less than 1% obtained the maximum possible score for total
fatigue, 2.7% obtained the maximum score for cognitive and
living with fatigue, 4.5% obtained the maximum score for phys-
ical fatigue, and 7% obtained the maximum score for emotional
fatigue; no patient obtained the lowest possible fatigue score for
total and physical fatigue, less than 1% obtained the lowest score
for living with fatigue, 5% obtained the lowest score for cognitive
fatigue, and 6% obtained the lowest score for emotional fatigue
(in patients recruited with VAS of fatigue of more than 5 of 10) (30).

Reliability. /nternal consistency. In the same 229 patients
with RA, Cronbach’s a was 0.93 for total fatigue, 0.71 for physical
fatigue, 0.91 for living with fatigue, 0.92 for cognitive fatigue, and
0.89 for emotional fatigue; all except one were excellent values.
The correlations between total fatigue and the four subscales
range from r = 0.75 to 0.88 (30) (all very good to excellent).

Test-retest. The test-retest was performed 1 to 2 hours
apart (n = 50 patients with RA before and after clinic visits);
correlations were excellent overall; for total fatigue r = 0.95, for
physical fatigue r = 0.94, for living with fatigue r = 0.89, for cog-
nitive fatigue r = 0.89, and for emotional fatigue r = 0.92 (31).

Validity. Content/face. The items and their wording cover
a range of severity and impact of fatigue and were derived from
patient interviews, which were then refined with focus groups (29).

Comparison with other fatigue measures. In the 229 patients
with RA studied, total fatigue correlated very strongly with the
MAF (specific to RA) at 0.82 and with the FACIT-F at -0.81 and
positively with the SF-36 VT at —0.64 (30). A range of moderate
to strong correlations was also observed between these meas-
ures and the BRAF subscales: physical fatigue (severity) —0.68 to
0.88, living with fatigue —0.54 to —0.74, emotional fatigue —0.50
t0 0.66, and cognitive fatigue —0.40 to 0.55 (30). The lower levels
of association observed in cognitive fatigue may reflect the lack
of elements of cognitive fatigue in other fatigue measures. For
total fatigue and all subscales, the correlation with SF-36 VT was
weaker than with other fatigue scales (see Short Form 36 Vitality).

Construct. In the same 229 patients with RA, total fatigue
correlated positively with depression, anxiety, disability, and im-
potence (0.50-0.63); physical fatigue (severity) correlated moder-
ately with disability, depression, and impotence (0.37-0.45) and
weakly with anxiety (0.26); living with fatigue correlated positively
with depression, anxiety, disability, and impotence (0.45-0.61);
cognitive fatigue correlated moderately with depression, anxiety,
and impotence (0.33-0.49) and weakly with disability (0.21); and
emotional fatigue correlated positively with depression and anxi-
ety (0.54 and 0.57, respectively) and moderately with impotence
and disability (0.45 and 0.35, respectively). Neither total fatigue

nor the subscales were strongly associated with pain (0.14-0.38)
(30).

Responsiveness. In patients with RA receiving an intramus-
cular glucocorticoid injection (n = 42), effect sizes (ESs) of 0.33 to
0.56 for the total BRAF-MDQ and subscales at 2 weeks (P < 0.04)
were observed for all (32).

Minimally important differences. In patients with
RA receiving an intramuscular glucocorticoid injection (n = 42),
the minimally important differences detected were 17.5% for
improvement and 6.1% for fatigue worsening of the pretreatment
value of the BRAF-MDQ score (32).

Generalizability. The BRAF-MDQ has been developed
and used in RA (32-35).

Use in clinical trials. This tool has been applied in obser-
vational studies as well as in clinical trials (32-36).

Critical appraisal of overall value to the
rheumatology community

Strengths. The BRAF-MDQ is specific for RA and was
developed in collaboration with patients and cognitive interviews
of draft statements including the word “fatigue” in each statement.
Factor analysis shows that the subscales of emotional fatigue,
cognitive fatigue, and living with fatigue can help elucidate different
causal or perpetuating mechanisms or highlight individual patient
dimensions that require specific interventions. Internal consist-
ency, test-retest reliability, and construct validity are good, and the
BRAF-MDQ shows criterion validity with other fatigue scales.

Caveats and cautions. The available data suggest that the
BRAF-MDQ would have a better characterization in those patients
with more severe fatigue compared with the SF-36 VT (37).

Clinical usability. It has not been used in the clinical setting.

Research usability. The data suggest that the BRAF-MDQ
is a useful research tool for identifying the general fatigue expe-
rience, the different types of fatigue in RA, and, potentially, how
these may have different causal factors or responses to treatment.

BRISTOL RHEUMATOID ARTHRITIS FATIGUE
NUMERIC RATING SCALE

Description

Purpose. The aim of the BRAF-NRS was to develop a
standardized NRS for measuring a range of the following RA
fatigue dimensions: severity, effect on life, and coping ability

85URDI T SUOWILLOD BRSO 3|qedlidde 8y} Aq pausenob a1e 3 YO ‘8sN JOS3INJ 104 AReIqIT BUIIUO /B UO (SUORIPUOD-PUE-SWSY W00 A3 1M ALe1q 1pu1|Uo//SAIY) SUORIPUOD PUe SWS L 38U} 88S *[SZ02/TT/7T] Uo Ariqiauliuo ABIIM ‘isd Ue1400D Aq 9t Ziy2"19e/200T OT/I0p/W00" A3 | M Aelq 1 )puljuo's feu.no ide//sdny woJ papeo|umoq ‘0TS ‘0202 ‘8S9vTSTE



372

ELERA-FITZCARRALD ET AL

(80,38). A new version was released in 2018 (the BRAF-NRS
version 2) (39).

Content or domains. Three items are included; they meas-
ure severity, effect, and coping with RA fatigue.

Number of items. Three (one for each dimension).

Response options. Patients circle the NRS from 0 to
10 for each item. Severity ranges from no fatigue, 0, to totally
exhausted, 10. Effect ranges from no effect, O, to a great deal
of effect, 10. Coping ranges from not at all well, O, to very well,
10. A revision of the BRAF-NRS coping item was developed
with a score of 10 as worse coping and ranges from very well, O,
to not at all well, 10.

Recall period for items. The preceding week.
Cost to use. No cost.

How to obtain it. The BRAF-NRS is available from the web-
site of the University of the West of England Bristol (https://www1.
uwe.ac.uk/hls/research/healthandclinicalresearch/researchareas/
complexandlong-termhealthca/fatiguescales/brafscales.aspx).

Practical application

Method of administration. The BRAF-NRS is a patient
self-report completed with pen and paper.

Scoring. It uses a Likert scale from O to 10 for each item.

Score interpretation. Scores range from 0 to 10, with
higher scores reflecting greater problems for severity and
effect NRS but lower scores reflecting greater problems from
coping NRS. In the BRAF-NRS version 2, scores range from
0 to 10; higher scores reflect greater problems in all dimen-
sions. In terms of normative data, 1276 patients with RA had
a mean (SD) BRAF-NRS severity of 4.8 (2.6), effect of 4.6
(2.7), coping (original) of 6.0 (2.6), and coping (revised) of 4.0
(2.7) (39).

Respondent burden. Time to complete is probably 1 min-
ute for the three items. In the BRAF-NRS, coping may be a par-
ticularly challenging notion to grasp across different cultures (40).

Administrative burden. Time to score has not been
reported.

Translations/adaptations. The original language is Eng-
lish (United Kingdom). There are currently 35 translated versions
of this scale.

Psychometric information

Floor and ceiling effects. Floor effect was almost absent,
but there is a ceiling effect. In 588 patients with RA, 11.1% scored
at ceiling for severity, 16.8% scored at ceiling for effect, and 17.7%
scored at ceiling for coping; 0.2% scored at floor for severity, 0.3%
scored at floor for effect, and 1.9% scored at floor for coping (37).

Reliability: test-retest. In a study, 50 patients with RA
completed the first BRAF-NRS on arrival at the clinic (T1) and
the second BRAF-NRS on the same day (T2) after a minimum
of 60 minutes. There was a very strong correlation between the
following T1 and T2 scores: severity (r = 0.92), effect (r = 0.85),
and coping (r = 0.62) (32).

Validity. Content. The single-item NRS covers aspects of
fatigue generated from patient interviews and refined with focus
groups (29); fatigue coping is not available as a separate domain
in other PROMs (41).

Comparison with other fatigue measures. In the 229 patients
with RA studied, the NRS correlated with the fatigue measures
MAF, FACIT-F, and SF-36 VT (30). Lower levels of association
have been seen in the coping NRS, which might reflect the lack of
coping items in other fatigue measures. For all the NRSs, corre-
lations with the SF-36 VT were weaker than other fatigue scales.
Correlation between severity and effect (r = 0.71) was strong,
whereas associations between perceived coping and both se-
verity and effect were weak to moderate (r = —-0.235 and -0.352,
respectively), suggesting that coping is a different concept (30).

Construct. The construct validity for the original BRAF-NRS
coping item was acceptable, but it was better for the revised
BRAF-NRS version 2 (revised r = 0.15-0.74, original r = 0.09-
0.48) (39).

Responsiveness. Forty-two patients with RA who were
prescribed a single high dose of intramuscular glucocorticoids
completed their first BRAF-NRS as part of their clinical care
while waiting to have their injection. The second BRAF-NRS was
obtained at the patients’ homes 2 weeks later. The BRAF-NRS
was sensitive to change, severity, and effect (ES 0.46-0.47). The
BRAF-NRS coping was not sensitive to change (ES 0.05) (32).

Minimally important differences. Three studies ana-
lyzing the minimal clinically important difference (MCID) on a
number of fatigue severity scales in RA suggest that a change
of between 7% and 11% would be clinically important (42,43).
Thus, 10% RA fatigue severity MCID might represent a mean-
ingful change; this compares with multiple sclerosis, in which an
average MCID of approximately 15% (44) was found in two stud-
ies. The Reducing Arthritis Fatigue Team (RAFT) program demon-
strated an adjusted mean difference of 0.59 in the BRAF-NRS
fatigue impact beyond the improvement seen in the usual-care

85URDI T SUOWILLOD BRSO 3|qedlidde 8y} Aq pausenob a1e 3 YO ‘8sN JOS3INJ 104 AReIqIT BUIIUO /B UO (SUORIPUOD-PUE-SWSY W00 A3 1M ALe1q 1pu1|Uo//SAIY) SUORIPUOD PUe SWS L 38U} 88S *[SZ02/TT/7T] Uo Ariqiauliuo ABIIM ‘isd Ue1400D Aq 9t Ziy2"19e/200T OT/I0p/W00" A3 | M Aelq 1 )puljuo's feu.no ide//sdny woJ papeo|umoq ‘0TS ‘0202 ‘8S9vTSTE


https://www1.uwe.ac.uk/hls/research/healthandclinicalresearch/researchareas/complexandlong-termhealthca/fatiguescales/brafscales.aspx
https://www1.uwe.ac.uk/hls/research/healthandclinicalresearch/researchareas/complexandlong-termhealthca/fatiguescales/brafscales.aspx
https://www1.uwe.ac.uk/hls/research/healthandclinicalresearch/researchareas/complexandlong-termhealthca/fatiguescales/brafscales.aspx

MEASURES OF FATIGUE IN PATIENTS WITH RHEUMATIC DISEASES

373

arm, with the RAFT program showing a 19% change from the
baseline mean and the control arm showing a 12% change from
the baseline mean (fatigue impact improving by 1.36 and 0.88
units, respectively). However, further work to establish the MCID
for the BRAF-NRS impact is still needed (45).

Generalizability. The BRAF-NRS is used in RA (37,40).

Use in clinical trials. None.

Critical appraisal of overall value to the
rheumatology community

Strengths. The BRAF-NRS was developed for patients with
RA. Itis free to use and quick to apply. It shows a good method of
development, acceptability, reliability, validity, and ability to detect
change.

Caveats and cautions. Investigators using the original
BRAF-NRS coping item in ongoing studies should not be tempted
to reverse those scores, because they are not mirror images of
each other. Investigators should continue to use the original ver-
sion for studies currently under way, because its performance is
acceptable (39).

Clinical usability. The available data suggest that the
BRAF-NRS may be a useful, quick tool to identify three different
concepts of RA fatigue, which might inform individualized self-
management interventions, with no significant administrative or
respondent burden (23).

Research usability. The available data suggest that the
BRAF-NRS may be a useful research tool to screen for entry crite-
ria and to identify different facets of fatigue that might be changed
differentially by interventions (23).

CHALDER FATIGUE QUESTIONNAIRE

Description

Purpose. Sometimes referred to as the Chalder Fatigue
Scale, or simply the Questionnaire or Fatigue Scale, the CFQ was
developed to assess the severity of disabling fatigue in hospital
and community populations and was originally published in 1993,
with an additional psychometric evaluation in 2010 (46,47).

Content or domains. The CFQ covers physical fatigue
(eg, lack of energy, sensation of weakness, decreased muscle
strength, and need for rest) and mental fatigue (eg, concentration
and memory).

Number of items. Eleven items produce an overall score,
covering two domains of physical and mental fatigue.

Response options/scale. There are four options,
slightly modified in the last revision (less than usual, no more
than usual, more than usual, and much more than usual) (47).

Recall period for items. The preceding month.
Cost to use. The CFQ is free to use.

How to obtain. The CFQ can be obtained from the devel-
oper by e-mail at trudie.chalder@kcl.ac.uk.

Practical application

Method of administration. The CFQ is a patient self-
report completed with pen and paper.

Scoring. Items can be scored in two ways. The first is
on a scale of 0 to 3, with an overall score range of O to 33,
a physical fatigue domain range of 0 to 21 (items 1-7) and
a mental fatigue domain range of O to 12 (items 8-11). Sec-
ondly, the CFQ can be scored as a binary (less than usual
and no more than usual = 0; more than usual and much more
than usual = 1) and then added together to produce an overall
score between 0 and 11. No information is available on the
handling of missing elements.

Score interpretation. Higher scores reflect greater
fatigue. For the Likert score, a score of 29 of 33 discriminates
clinically relevant fatigue from non-clinically relevant fatigue
(47), and for the binary score, an overall score of 4 or more
of 11 designates a fatigue case (46). In terms of normative
data, the mean (SD) score in healthy adults (n = 1615) was
14.2 (4.6), compared with 24.4 (5.8) in patients with chronic
fatigue syndrome (CFS) and 18.2 (6.1) in patients with FMS
(n =361 and n = 30, respectively) (48). Many studies use the
14-item CFQ draft (score range 0-42), giving an average global
fatigue score in 120 patients with systemic lupus erythemato-
sus (SLE) of 22 (interquartile range [IQR] 16-28) (49). Using the
14-item CFQ draft with an aggregated fifth response option
(score range 0-56), the overall median fatigue in 51 patients
with primary Sjégren’s syndrome (SS) was 37 (IQR 32-42) vs.
28 (IQR 28-32) in 51 control subjects (P < 0.01) (50).

Respondent time to complete. Time to complete has
not been reported.

Administrative burden. The scoring time is unreported.
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Translations/adaptations. The CFQ comprises 11 items
scored from 0 to 33 (46) and has undergone a minor editorial
change in 2010 (47). However, although the nine rheumatology
studies identified here cite the original validation article (46), only
three use this version (48,51,52). Three articles use the draft 14-
item CFQ (49,53,54), giving scores of 0 to 42; in two articles, it is
not clear which version has been used (52,55). A Swedish version
combined the draft 14-item CFQ with an additional fifth response
option (much better than usual), giving an overall score of 0 to 56
(50).

Psychometric information

Floor and ceiling effects. A significant ceiling effect was
found in patients with CFS, with up to 96% of patients with maxi-
mum scores (56). No data on floor effects are available.

Reliability. /nternal consistency. Cronbach’s a was cal-
culated in 274 general practice (GP) patients for the 14 draft
items, 0.88 to 0.90 for pulling out different items one at a time
(excellent values), and 0.84 and 0.82 for two domain scores
(physical and mental, respectively; also excellent values) (46).
For the final version of 11 items, Cronbach’s a was 0.89 in GP
patients (n = 274), 0.92 in patients with CFS (n = 361), and
0.88 in a survey of GP assistants (n = 1.615) (46,47). In one
study that included rheumatological patients (57) Cronbach’s a
was 0.93 and 0.92 for the group of patients with CFS (n = 141)
and the group of patients with autoimmune diseases (n =162),
respectively.

Test-retest. The reliability value of the test-retest, measured
using the correlation coefficient of the Spearman range, was
0.55 (P < 0.001), a fair value (58).

Validity. Content/face. The items were generated by
experts, and the final 11-item CFQ covers a range of physical
and mental fatigue problems and produces a domain score for
each (46).

Comparison with other fatigue measures. Using a validated
program of psychiatric fatigue interviews as a comparator, the
limit for a case of fatigue was identified as 4 or more of 11 in the
14-item CFQ draft, with 75.5% sensitivity and 74.5% specific-
ity (100 consecutive GP assistants) (46). In SLE (n = 120), the
14-item CFQ draft was strongly associated with the FSS and the
Fatigue VAS (r = 0.6 for both) (49). In a group of patients with
primary SS, RA, and SLE, total fatigue and physical CFQ scores
were moderately correlated with the Fatigue VAS (r = 0.42 and
r = 0.46, respectively) (51).

Construct. A CFQ score of 29 of 33 discriminates patients
with CFS from the general population in 96% of cases (47). In
SLE, with the draft 14-item CFQ, mean fatigue was significantly
different between patients (23.5, SEM 0.9; n = 93) and control

subjects (15.0, SEM 0.6; n = 41) (53). However, no differences
were found in total CFQ or physical and mental domains be-
tween control subjects and patients with SLE or primary SS,
and patients with RA alone differed from control subjects in
physical fatigue (P < 0.05) (51). In SLE, preliminary CFQ scores
of 14 items were moderately associated with two measures of
disease activity, the Systemic Lupus Activity Measure and the
European Consensus Lupus Activity Measure (r = 0.36-0.4),
and aerobic capacity (r = —0.33) (49). In chronic upper extrem-
ity pain (n = 73), the CFQ was moderately associated with pain
disability (r = 0.44) and pain intensity (r = 0.32) (52).

Responsiveness. In a study of 93 patients with SLE rand-
omized to exercise, relaxation, or control groups, after 12 weeks
of treatment, there was significant improvement in fatigue meas-
ured using the CFQ (22-15 vs. 24-21) (55).

Minimally important differences. The MCID estimated
by linear regression was 9.9 (42).

Generalizability. The CFQ has been used in SLE, primary
SS, RA, PsA, FMS, spondyloarthritis, and carpal tunnel disorder
as well as CFS and generalized chronic pain (48-55).

Use in clinical trials. This tool has been applied in obser-
vational studies as well as clinical trials (50,51,53-55).

Critical appraisal of overall value to the
rheumatology community

Strengths. The CFQ is a scale of fatigue severity rather than
a measure of impact or consequence, and it considers phys-
ical and mental domains. The CFQ has good internal consist-
ency in populations with CFS and good sensitivity to change in
rheumatology.

Caveats and cautions. Users must obtain the correct
version (47) from the developer. Some researchers continue to
use the preliminary 14-item version, which makes comparisons
between studies difficult. Response options include one posi-
tive, one neutral, and two negative responses, which may bias
the Likert score (0-3), although the use of the binary score (0
or 1) to define cases solves this problem. There are few rheu-
matology data in the two domains; neither internal consistency
nor test-retest have been addressed. The use of the CFQ in
CFS has been criticized because patients with CFS often record
the maximum score in most of the 11 questions. As a result,
patients can no longer indicate a worsening of their fatigue (ceil-
ing effect) (56).

Clinical usability. Not available.
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Research usability. The CFQ has been used as an out-
come in several trials, including a trial in multiple sclerosis (MS),
among others (59).

CHECKLIST INDIVIDUAL STRENGTH FATIGUE

Description

Purpose. CIS-fatigue is an eight-item subscale of CIS
that measures subjective fatigue.

Content or domains. The CIS consists of 20 statements
on fatigue-related problems. Initially, the questionnaire consisted
of 24 items, but after testing it in 298 patients who experienced
from unexplained chronic fatigue for more than a year, four items
were removed (60). The factor analysis indicated four components
(60) with the remaining 20 questions. These components were
easy to interpret and were called subjective fatigue (eight items),
concentration (five items), motivation (four items), and physical
activity (three items).

Number of items. Twenty items provide a total CIS20R
score, including four subscale scores for subjective fatigue expe-
rience (eight items), concentration (five items), motivation (four
items), and physical activity levels (three items). Although the entire
CIS20R assesses fatigue, the eight-item subjective fatigue sub-
scale is commonly the only subscale reported and is often referred
to as the CIS8R, CIS-fatigue, or Fatigue Severity.

Response options. Examples of statements are: “| feel
tired,” “I have trouble concentrating,” and “I don’t do much during
the day,” etc (see website at https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC1739950/pdf/v057p00353.pdf). Almost half of the
questions are inverted, meaning that the statements indicate fit-
ness instead of fatigue, and the scoring system is reversed. “Yes,
that is true” would then indicate a score of 1 instead of 7. Exam-
ples of such statements are “| feel fit,” “| feel rested,” or “I am full
of plans” (see website at https://www.me-pedia.org/images/f/f8/
Checklist_Individual_Strength_overzicht.pdf [in Dutch]).

Recall period for items. The preceding 2 weeks.
Cost to use. No cost.

How to obtain it. The CIS-fatigue can be obtained from
the developer by e-mail (j.vercoulen@mps.umcn.nl).

Practical application

Method of administration. The CIS is a patient self-
report completed with pen and paper.

Scoring. The CIS consists of 20 statements on fatigue-
related problems respondents might have experienced in the past
2 weeks. A Likert scoring scheme is used. With each statement,
respondents indicate a score from 1 to 7, indicating either yes,
that is true or no, that is not true.

Score interpretation. The CIS-fatigue uses eight items.
Each item is scored on a seven-point Likert scale. Based on
scores in healthy controls, a score below 27 (mean score for
healthy adults plus 1 SD) was equated with a normal experience
of fatigue, a score between 27 and 34 indicated moderate fatigue,
and a score of 35 or higher indicated severe fatigue (60). A score
of 35 or above at baseline as well as at 12 months was called
persistent severe fatigue (10).

Respondent time to complete. Time to complete has
not been reported.

Administrative burden. Time to score has not been
reported.

Translations/adaptations. The CIS originates from the
Netherlands. Dutch, English, Swedish, and Korean versions are
available from the developer.

Psychometric information

Floor and ceiling effects. The fatigue severity subscale
asks eight questions that give a score from 8 to 56. Although
healthy persons score, on average, 17.3 and patients with
other chronic conditions usually score below 40, patients with
chronic myalgic encephalomyelitis (CME) or CFS easily reach a
score above 50. For example, in a study of homebound CME/
CFS (which included some of the authors of the CIS) (61), it was
noted that “the CIS-fatigue score involves an overall rating and
in CFS patients easily reaches the extreme end of its scale.”
There are no studies on floor and ceiling effects in rheumatic
diseases.

Reliability. The subscale’s reliability coefficient for the
CIS was 0.94 at baseline and 0.92 at follow-up (10), which are
excellent.

Internal consistency. In CFS, for total CIS20R score, Cron-
bach’s a was 0.90, and Gutman split-half reliability coefficient
was 0.92; Cronbach’s a for subscales ranged from 0.83 to 0.92
(60). In patients with RA (n = 227), Cronbach’s a for the sub-
jective fatigue CIS8R was 0.92 (62), and it was 0.89 in patients
with FMS (n = 78) (36). In all these analyses, the results were
excellent. In patients with RA, factor analysis was reported as
confirming the four subscales (no detailed data were provided)
(n =227) (62).
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Test-retest. In 227 patients with RA, the intraclass correla-
tion coefficient (ICC) of subjective fatigue CIS8R over 1 month
was 0.81 (62), an excellent value.

Validity. Content. No information was provided on how
items were generated (60), but the CIS20R covers a range of
fatigue issues likely to be common in rheumatology popula-
tions (20-22).

Comparison with other fatigue measures. In patients with
RA (n = 227), the subjective fatigue CIS8R correlated very
strongly with the SF-36 VT and with a fatigue NRS (both 0.81)
(62). In patients with FMS (n = 224), subjective fatigue CIS8R
correlated with the Fatigue VAS at 0.61 (63).

Construct. In patients with RA (n = 228), subjective fatigue
CIS8R correlated strongly with pain (0.55); moderately with
disability, sleep disturbance, helplessness, anxiety, and de-
pression (0.32-0.40); weakly with rheumatoid factor, Disease
Activity Score in 28 joints (DAS28), and tender or swollen joints
(0.18-0.3); and not at all with disease duration or inflammatory
indices (62). The total CIS20R score discriminates between
healthy workers and workers with health-related reasons for
being fatigued (64).

Responsiveness. In patients with FMS (n = 78) receiv-
ing cognitive-behavioral therapy (CBT), the subjective fatigue
CIS8R improved by a mean (SD) —-10.6 (10.7) (65). In patients
with RA who were started on anti—-tumor necrosis factor (TNF)
therapy (n = 126), the total CIS20R score improved from
a median of 85 (IQR 65-97) to a median of 69 (IQR 48-90)
over 6 months (66), whereas in a subset of 59 working-age
patients, CIS20R score improvement was 11.8% at 6 months
(67). In distressed patients with early RA (n = 30), CBT gave
a post-treatment ES of 0.55 for the subjective fatigue CIS8R
(0.48 at 6 months) (68).

Minimally important differences. No MCID was
reported, but in FMS (n = 78), changes in the subjective fatigue
CIS8R correlated with a transition question on perceived
change (0.53) and with VASs for the usefulness of and satis-
faction with the level of change (0.42 and 0.33, respectively)
(65).

Generalizability. The questionnaire has been used in vari-
ous conditions, including FMS (63), RA (62), MS (69), cancer (70),
asthma (71), amyotrophic lateral sclerosis (72), sarcoidosis (73),
and mitochondrial disorders (74).

Use in clinical trials. The CIS has shown sensitivity to
treatment interventions in a randomized clinical trial of CBT for
patients with CFS (75) and other chronic diseases (76).

Critical appraisal of overall value to the
rheumatology community

Strengths. It is a tool that assess several aspects of fatigue,
including fatigue severity. The fact that population norms and a
validated cutoff score are now available makes it useful for both
research and clinical applications.

Caveats and cautions. The subjective fatigue (also called
fatigue severity) subscale of the CIS has been the most widely
used in the field of CFS (75,77-79). Because this subscale asks
general questions about fatigue with responses such as “l feel
tired” or “l feel weak,” patients with CFS often score close to
the maximum score (56). The fatigue severity subscale asks eight
questions, giving a score ranging from 8 to 56. Although healthy
persons score on average 17.3 and patients with other chronic
conditions usually score below 40, patients with CFS easily reach
a score above 50. No data on other rheumatic diseases have
been reported.

Clinical usability. Not available.

Research usability. The CIS-fatigue has been a primary
outcome in randomized trials on the effects of CBT in various
illness, including CME/CFS (80).

FATIGUE ASSESSMENT SCALE

Description

Purpose. The FAS is a 10-item scale evaluating symp-
toms of chronic fatigue; it was developed in the Netherlands in
2003. In contrast with other similar measures, the FAS treats
fatigue as a unidimensional construct and does not separate
its measurement into different factors. However, in order to
ensure that the scale would evaluate all aspects of fatigue,
developers chose items to represent both physical and mental
symptoms.

Content or domains. The FAS consists of 10 fatigue items.
Five questions reflect physical fatigue, and five reflect on mental
fatigue. Although these two aspects of fatigue are represented in
the questionnaire, the FAS was shown to be unidimensional in a
study among a working Dutch population and a representative
sample of the general population (81).

Number of items. Nine of the 10 items were selected from
an initial item pool consisting of 40 items that were taken from the
following four commonly used fatigue questionnaires: the Fatigue
Scale (FS); the CIS, the emotional exhaustion (EE) subscale of the
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Dutch version Maslach Burnout Inventory (MBI), and the energy
and fatigue subscale of the World Health Organization Quality of
Life (WHOQOL-EF) (81).

Response options. Ten statements refer to how the patient
usually feels. For each statement, there are five answer catego-
ries, varying from never to always (1 = never, 2 = sometimes,
3 =regularly, 4 = often, and 5 = always).

Recall period for items. The preceding year.
Cost to use. No cost.

How to obtain it. Refer to the original article published by
the developers (81). Additionally, digital versions as well as PDFs
on various languages are available online (www.wasog.org).

Practical application

Method of administration. The FAS is a self-report meas-
ure completed with paper and pen.

Scoring. The instruction of the FAS is directed at how a
person usually feels. Each item of the FAS is answered using a
five-point Likert-type scale ranging from 1 (never) to 5 (always).
ltems 4 and 10 are reverse scored. Total scores can range
from 10, indicating the lowest level of fatigue, to 50, denoting
the highest.

Score interpretation. The total FAS score can be calcu-
lated by summing the scores on all questions (recoding scores for
the two negatively framed questions). The total score ranges from
10 to 50 (82).

Respondent time to complete. Time to complete has
not been reported.

Administrative burden. Time to score has not been
reported.

Translations/adaptations. The FAS has been translated
into Croatian (83) and Swedish (84).

Psychometric information

Floor and ceiling effects. No floor and ceiling effects were
found in the Swedish study (84).

Reliability. Internal consistency. Internal consistency is
good (Cronbach’s a = 0.82) (84).

Test-retest. Test-retest reliability was 0.89 (883,85), which is
excellent.

Validity. Content/face. Nine of 10 items of the FAS were
obtained from other well-known fatigue scales. It covers mental
and physical fatigue (81).

Comparison with other fatigue measures. The FAS corre-
lated with other fatigue scales, including the CIS (including sub-
scales), the FS, the WHOQOL-EF, and the EE subscale of the
MBI (r = 0.6-0.8; P < 0.001 in all cases) (81).

Construct. In patients with sarcoidosis, the FAS correlat-
ed (r = 0.39) with neurologic and with psychological problems
(r=10.46) (P < 0.001 for both comparisons) (83). No data in rheu-
matic diseases have been reported.

Responsiveness. A validation FAS in a chronic hepatitis C
study showed that this scale had good responsiveness. Moreover,
patients who worsened based on hemoglobin abnormalities used
to define anemia (grades 1-4) showed a greater mean increase in
the FAS total score from baseline to week 24 (denoting worsened
fatigue) compared with the not worsened group in both studies (86).

Minimally important differences. A change in the
FAS score of four points or more indicates a clinically significant
change in fatigue (87).

Generalizability. The FAS has been used to assess post-
stroke fatigue (88) and has been used in mothers of children with
different pathologies (89), in SLE (90), and in sarcoidosis (81,83,85).

Use in clinical trials. The FAS has been frequently used in
clinical trials of interventions for fatigue in subjects with MS, includ-
ing carnitine, amantadine, aspirin, modafinil, and CBT (91).

Critical appraisal of overall value to the
rheumatology community

Strengths. Because of its psychometric properties, brevity,
and ease of administration, the FAS is a valuable tool for assess-
ing fatigue. The FAS has been shown to measure fatigue inde-
pendently from depression and neuroticism (81).

Caveats and cautions. It has not been validated in longi-
tudinal studies (90).

Clinical usability. Not studied.

Research usability. It can be used in clinical research as a
validated fatigue assessment measure.

FATIGUE NUMERIC RATING SCALE

Description

Purpose. The fatigue NRS is a unidimensional measure that
captures the intensity or severity of fatigue.
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Content or domains. The fatigue NRS typically comprises
a unidimensional 11-point NRS with anchors of O (none) and 10
(a great deal). There is no standardized Fatigue NRS for use in
rheumatic diseases.

Number of items. The fatigue NRS is a single-item scale.

Response options/scale. Patients are instructed to indi-
cate between two numeric extremes the number that most accu-
rately reflects their state of fatigue. Response options are not
standardized, with researchers creating their own. For example,
for the question “What is your level of fatigue?” the answers could
range from O for no fatigue to 10 for the greatest possible fatigue.

Recall period for items. Generally, 1 week.
Cost to use. No cost.

How to obtain. Researchers usually create their own NRS.

Practical application

Method of administration. The fatigue NRS is a patient
self-report completed with pen and paper.

Scoring. Although most fatigue NRSs range from 0 to 10,
one variation uses a score ranging from O to 3.

Score interpretation. Higher scores represent a greater
severity or intensity of fatigue.

Respondent time to complete. An NRS scale usually
takes less than 1 minute to complete.

Administrative burden. NRS scales are easy to adminis-
ter and to score.

Translations/adaptations. There is no standard fatigue
NRS to translate.

Psychometric information

Floor and ceiling effects. No data have been reported.

Reliability. Internal consistency. No data have been
reported.

Test-retest. In patients with RA, the test-retest ICC for the
NRS was 0.79 (P < 0.008) (92).

Validity. Content. NRSs are unidimensional measures,
and because they are not standardized, the content largely
depends on the construct the researchers wish to explore and
the language they use to capture it.

Comparison with other fatigue measures. No data.
Construct. No data.

Responsiveness. In patients with RA treated with TNFa
blockade, mean (SD) fatigue scores at baseline were 6.7 (2.1).
At 3 months, the fatigue scores had fallen to 4.3 (2.6) (P < 0.001)
(92).

Minimally important differences. In oncologic patients,
the MCID for a fatigue NRS of 0 to 10 was 2.4 for improvement
and 1.1 for worsening (93).

Generalizability. The fatigue NRS has been used in RA
and FMS (30,92,94).

Use in clinical trials. This tool has been applied in obser-
vational studies as well as in clinical trials (30,92,94).

Critical appraisal of the overall value to the
rheumatology community

Strengths. It is quick and simple to administer and score,
and the respondent’s burden is minimal. For people experiencing
severe fatigue, multidimensional fatigue measures may increase
the burden of responding (28).

Caveats and cautions. There is no standardization of ques-
tions or of the way these scales are implemented, which makes it
difficult to compare them.

Clinical usability. The fatigue NRS is easy to use in clinical
practice to identify patients’ concerns and responses to treatment.

Research usability. The fatigue NRS is used in rheuma-
tology research and provides a global fatigue score. A multidi-
mensional assessment may provide a more complete picture
and improve understanding of the clinical relationships between
fatigue and, hence, potential treatment.

FATIGUE SEVERITY INVENTORY

Description

Purpose. The FSI was designed to provide information about
the intensity, duration, daily pattern, and interference of fatigue. It
is an NRS and was originally established in women undergoing
treatment for breast cancer (95).

Content or domains. The FSI consists of 14 items,
which are each rated on a 0 to 10 scale. Single items ask
respondents to rate the average level of fatigue severity over
the past week as well as the level of fatigue on the days with
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the most and least fatigue, the number of days with fatigue,
during how much of the day fatigue was experienced, and the
current level of fatigue.

Number of items. The FSI contains 14 items.

Response options. The measure includes four intensity
items. These items ask the respondent to rate the intensity
of fatigue at its worst, its least, and on average during the
previous week and at the present time, using an 11-point rat-
ing scale (0 = not at all fatigued and 10 = extreme fatigue).
Following the intensity items, there is a seven-item subscale
that assesses the interference of fatigue. The respondents are
asked to indicate on a 11-point rating scale (0 = no interfer-
ence and 10 = extreme interference) the extent to which fatigue
interfered with general activity, ability to bathe and dress, work
activity, ability to concentrate, relations to others, enjoyment of
life, and mood during the previous week. The next two items
assess fatigue duration, eg, the number of days in the previous
week (0-7 days) fatigue was experienced and the mean per-
centage of time each day it was present (O = none of the day
and 10 = the entire day) (96).

Recall period for items. The preceding week.
Cost to use. No cost.

How to obtain. The FSI can be obtained from the Univer-
sity of South Florida website at http://www.cas.usf.edu/~jacob
sen/FSI&MFSIpage.htm. English, Spanish, German, and French
versions can be used at no charge.

Practical application

Method of administration. The FSl is a patient self-report
completed with pen and paper.

Scoring. The FSI is a 14-item measure that assesses the
frequency and severity of fatigue and its perceived interference.
The measure includes three items specific to fatigue severity in
the preceding week. Participants rate, on 11-point scale (O = not
at all fatigued, 10 = as fatigued as | could be) their level of fatigue
1) on average in the previous week (FSI average), 2) on the day
they felt most fatigued in the past week, and 3) on the day they felt
least fatigued in the preceding week. A composite fatigue score is
derived by calculating the average across the three severity items.

Score interpretation. Individuals who scored three
or more than the cutoff reported significantly greater fatigue inter-
ference, more days of fatigue on average, and a greater propor-
tion of each day being fatigued (95).

Respondent time to complete. The time to complete
has not been reported.

Administrative burden. Time to score has not been
reported.

Translations/adaptations. The FSI has been translated
into Swedish (97), Chinese (98), and Hebrew (99).

Psychometric information

Floor and ceiling effects. No data on floor or ceiling
effects are available.

Reliability. Internal consistency. The interference subscale
of the FSI showed excellent internal consistency (100).

Test-retest. The estimates of the test-retest reliability were
poor and did not demonstrate that the FSI can reliably measure
fatigue across a short (2 to 4 weeks) or a long period of time (4
to 6 weeks) (96).

Validity. Content/face. It is a self-report measure
designed to assess fatigue severity, fatigue frequency, per-
ceived interference associated with fatigue, and the daily pat-
tern of fatigue (100).

Comparison with other fatigue measures. Significant cor-
relations with the POMS (r = 0.6-0.7) and the SF-36 VT scale
(r=-0.6t0 0.8) (P < 0.001 in all cases) support the convergent
validity of the scale (96).

Construct. The FSI correlated with anxiety (measured with
the State-Trait Anxiety Inventory [STAI]) and with depression
(measured with the Center for Epidemiological Studies De-
pression Scale), with r values between 0.4 and 0.6 (P < 0.001
in all cases) (96).

Responsiveness. Standardized response means of the FSI
is good (range between —0.08 and —0.38; ES between —0.09 and
—-0.35). In the same study, the standardized response mean for
the SF-36 VT was —0.08, and the ES was -0.08 (101).

Minimally important differences. The MCID ranged
from 0.5 to 1.2 for global change, from 0.08 to 0.4 for improve-
ment, and from 1.0 to 1.2 for deterioration (102).

Generalizability. The FSI has been used in patients with
different forms of cancer (96,103,104) and in those with RA (105).
[t has also been used in persons with schizophrenia and schizoaf-
fective disorders (106), CFS, and heart failure (50).

Use in clinical trials. No data on its use in clinical trials
have been reported.
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Critical appraisal of overall value to the
rheumatology community

Strengths. The FSI has been used extensively to assess
fatigue, especially among patients with cancer. It was further vali-
dated in a study of individuals of both sexes with a variety of different
cancer diagnoses (103). The scale has since been used to assess
fatigue in a number of clinical populations, including patients with
breast cancer (107), patients undergoing hematopoietic stem cell
transplantation (108), patients with hepatocellular cancer undergo-
ing stereotactic radiotherapy (109), and patients with CFS (110).

Caveats and cautions. The FS| has poor test-retest
reliability.

Clinical usability. The FSI could be used in studies
designed to identify the biological and psychosocial correlates of
fatigue.

Research usability. The FSI can discriminate between
cases of fatigue and noncases.

FATIGUE SEVERITY SCALE

Description
Purpose. The FSS was developed to evaluate disabling

fatigue in MS and SLE and was published in 1989 (111).

Contents. The FSS covers the physical, social, and cogni-
tive effects of fatigue (eg, function, work, and motivation).

Number of items. Nine elements produce an overall score.
The FSS was designed to rate the extent of fatigue symptoms
and their impact on patient functioning (including motivation, exer-
cise, physical function, duties, and interference with work, family,
or social life).

Response options/scale. There are seven options ranging
from strongly disagree to strongly agree.

Recall period for items. The preceding week.
Cost to use. The FSS is free to use.

How to obtain. The FSS can be obtained from the devel-
oper by e-mail at Ikrupp@notes.cc.sunysb.edu.

Practical application

Method of administration. The FSS is a patient self-
report completed with pen and paper.

Scoring. ltems are scored from 1 to 7, added together, and
then averaged to produce an overall score.

Score interpretation. Scores range from 1 to 7, with
higher scores reflecting greater fatigue. In terms of normative
data, the mean (SD) score in healthy adults (n = 20) was 2.3 (0.7),
compared with 4.7 (1.5) in patients with SLE, and 4.2 (1.2) in
patients with RA (n = 29 and n = 122, respectively) (111,112). In
patients with PsA (n = 135) who used a modified FSS (MFSS) of
0 to 10 (see Translations/adaptations), the mean score was 5.7
(95% confidence interval [CI] 5.1-6.3) (113). In another PsA study
(n = 75) using the mFSS, patients who reported fatigue in a clinical
evaluation had a mean score (SD) of 6.9 (2.4) compared with 3.8
(2.8) in those who reported no fatigue (114). In patients with OA
(n =137), the mean (SD) FSS was 3.63 (1.55) (115).

Respondent time to complete. Time to complete has
not been reported.

Administrative burden. Time to score has not been
reported.

Translations/adaptations. The FSS has been translated
into several languages, including Spanish, French, Chinese, Arabic,
and Portuguese (116,117), with a Swedish translation describing
the appropriate linguistic methodology and then assessing the
reliability and validity of construct and criterion in SLE (118). The
adaptations include a multidimensional fatigue assessment instru-
ment of 29 items in German (119); a US adaptation for telephone
administration in RA, which reduced the response options from
1to 7 to 1to 5 and states that the FSS has 10 elements instead of
nine (120); and an mFSS used in PsA that increased the response
options from 1 to 7 to 0 to 10 (not at all to totally), although no
justification was provided for this (113).

Psychometric information

Floor and ceiling effects. In one study, for floor and ceiling
effects, 4.5% of the sample had the lowest possible score and 4%
had the highest possible score (121).

Reliability. Internal consistency. Cronbach’s a was 0.89
10 0.96 in SLE (n = 22-29), an excellent value (111,118,122). For
the mFSS (response options 0-10), Cronbach’s a was 0.95 in
both PsA (n = 91) and SLE (n = 113), an excellent value (113).

Test-retest. No significant differences in the FSS were ob-
served in stable patients with SLE over the course of 1 week (118).

Validity. Content/face. The FSS covers a variety of fatigue
problems. It is not indicated how the items were generated (111),
but the FSS was later subjected to cognitive tests in Swedish
patients with SLE (118).
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Comparison with other fatigue measures. The mFSS was
strongly correlated with a VAS fatigue at 0.81 in patients SLE
(n=29) (111) and with the FACIT-F at —0.79 in patients with PsA
(n = 135) (128). The correlation with the SF-36 VT was —0.56 to
—-0.63 in patients with SLE, OA, and RA (n = 32, n = 137, and
n = 52, respectively) (115,118).

Construct. The FSS correctly discriminated 90% of patients
with SLE (n = 29) from healthy controls (111). A systematic re-
view reported the evaluation of the construct validity of the FSS
in a number of SLE studies, demonstrating a range of correla-
tions with disease activity (0.16-0.53), depression (0.22-0.59),
and pain (0.35-0.54) (116). In patients with SLE (n = 22), the FSS
correlated strongly with pain, general health, and physical and
social roles (0.59-0.60) and correlated moderately with function,
emotional role, and mental health (0.41-0.44) (118). In patients
with SLE (n = 57), no association was found with inflammatory
indices (124). In a working population with RA (n = 122), the FSS
correlated with anxiety and depression (0.55 and 0.53, respec-
tively) and with disability, pain, and stress (0.33-0.48) (125). In
patients with PsA (n = 135), the mFSS (10-point response) cor-
related with the number of active joints (0.37) but not with that of
swollen or damaged joints (123).

Responsiveness. In patients with AS randomized to receive
etanercept or placebo (n = 40), the FSS showed an ES of 0.43 for
treatment at 4 months (ES of the SF-36 VT = 0.69); the FSS did
not respond at 1 month, unlike the SF-36 VT (ES 0.15 vs. 0.54)
(126). In patients with SLE (n = 58), ESs of 0.55 and 0.44 were
shown from telephone interventions for fatigue (modified option of
10 items with five FSS responses) (120). According to a system-
atic review of previous SLE studies, a recommendation for major
improvement in the FSS for patients with SLE was 15% (116).

Minimally important differences. The minimally impor-
tant differences detected in patients with RA were 6.6% for
improvement and 16.7% for worsening of value of the FSS (42).

Generalizability. It has been widely used in studies of SLE
and also in RA, OA, and AS, and, with a modified version, in PsA
(112-116,118,120,123-125,127,128) as well as in many long-
term conditions (eg, MS, cancer, neurologic disorders, and others).

Use in clinical trials. This tool has been applied in obser-
vational studies as well as in clinical trials.

Critical appraisal of overall value to the
rheumatology community

Strengths. The FSS has good internal consistency, reliabil-
ity, and construct and criterion validity and is sensitive to change.
It has been evaluated in several rheumatologic conditions, particu-
larly SLE (116).

Caveats and cautions. Comparison between rheuma-
tological groups may be difficult if some groups use the mFSS
instead of the FSS.

Clinical usability. The FSS is not used in the clinic
setting.

Research usability. The FSS has been frequently used in
rheumatology research, providing a global fatigue score.

FATIGUE VISUAL ANALOG SCALE

Description

Purpose. The Fatigue VAS is a unidimensional measure that
captures the intensity or severity of fatigue.

Content or domains. The Fatigue VAS typically comprises
a 100-mm or a 10-cm horizontal line anchored by two statements
representing the extreme ends of a single fatigue continuum.
There is no standardized Fatigue VAS for use in rheumatic dis-
eases. A systematic review of the literature from 1996 to 2004
found 26 rheumatology studies reporting use of a Fatigue VAS,
and only three of them were identical in content (41). The stem
question also varies, describing tiredness, fatigue, or unusual
fatigue (23,129-132).

Number of items. The Fatigue VAS is a single-item
scale.

Response options. Patients are instructed to mark
on the VAS line, between two extremes, the point that most
accurately reflects their state of fatigue. Response options are
not standardized and depend on the nature of the anchor-
ing question, with researchers creating their own. Examples
include not at all tired to very tired, no fatigue to total exhaus-
tion, none to as bad as it could be, no problem to major
problem, absence of fatigue to worst condition imaginable,
no fatigue to complete fatigue, and no fatigue to intolerable
fatigue (43,51,129-131,133,134).

Recall period for items. Generally, 1 week.
Cost to use. No cost.

How to obtain. Researchers usually create their own VAS
(135-138).

Practical application

Method of administration. The Fatigue VAS is a patient
self-report completed with pen and paper.
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Scoring. A ruler is used to measure the distance from the
left-sided anchor to the respondent’s mark on the VAS line.
Although most Fatigue VASs range from 0 to 100 mm, some use
a 0 to 10-cm scale. One variation uses a 15-cm VAS and calcu-
lates a score ranging from O to 3 (9,139).

Score interpretation. Typically, in 0to 100 or 0 to 10 scales,
higher scores represent a greater severity or intensity of fatigue. In
terms of normative data, the VAS fatigue mean (SD) score (in mm)
has been reported in healthy controls (n =144) as 20.5 (0.02) (134).
In comparison, examples in rheumatology populations describe
a mean (SD) of 49.7 (2.0) in patients with RA, 43.3 (2.0) in patients
with hand OA, 50.4 (80.6) in patients with SLE, 40.8 (31.7) in
patients with PsA, 74.4 (12.9) in patients with primary SS, 6.7 (2.0)
on a scale of 0 to 10 in patients with AS, and 7.21 (1.91) on a scale
of 0 to 10 in patients with FMS (n = 20-202) (134,140-142). In one
RA study, researchers defined fatigue as clinically relevant at a VAS
score of 20 mm or more and severe fatigue at a score of 50 mm
or more (8). In an AS study, researchers defined fatigue as a major
symptom at 50 mm (13); elsewhere, researchers have defined sub-
stantial fatigue in patients with RA, OA, and FMS as 2 or more on a
VAS scaled from 0 to 3, with a cutoff of 1 or more for mild fatigue (9).

Respondent time to complete. A VAS usually takes less
than 1 minute to complete.

Administrative burden. VASs are easy to administer and
to score. The availability to the patient of their prior VAS score may
affect subsequent responses. Therefore, researchers should
be consistent in whether or not these are made available to the
patients during the completion of the new VAS (143).

Translations/adaptations. There is no standard Fatigue
VAS to translate.

Psychometric information

Floor and ceiling effects. Patients with lower scores
required a larger change in their Fatigue VAS to report worsening,
and people with higher scores required a larger change to perceive
improvement, which might be related to floor and ceiling effects or
different interpretations at different points in the VAS (133).

Reliability: test-retest. In patients with RA, over 1 to 2
days, the ICC of a Fatigue VAS was good (0.74, 95% CI 0.65-
0.81; n=122) (132).

Validity. Content/face. VASs are unidimensional meas-
ures and, because they are not standardized, the content largely
depends on the construct the researchers wish to explore and
the language they use to capture it.

Comparison with other fatigue measures. In RA, the Fa-
tigue VAS very strongly correlated with the MAF at 0.80 and
strongly correlated with the SF-36 VT at 0.71 (n = 7760) (139).
In FMS and in primary SS, the Fatigue VAS correlated strongly
with MFI total (general fatigue) at 0.62 and 0.70 but moderately
with MFI mental fatigue and reduced motivation (0.32-0.39), and
correlation ranged between moderate and strong for physical
fatigue and reduced activity (0.36-0.67) (77,80). In AS (n = 812),
the Fatigue VAS correlated with the SF-36 VT at —0.64 (13).

Construct. In a study of two populations with RA (n = 238
and 274, respectively), the Fatigue VAS was positively associ-
ated with the DAS28 at r = 0.43 and r = 0.69 and with pain
at r = 0.63 and r = 0.68 (8). In another RA study (n = 22), the
Fatigue VAS correlated very strongly with pain (0.8) and strongly
with sleep (0.6) (130). In AS (n = 639), the Fatigue VAS corre-
lated strongly with axial pain (0.58) but weakly with global pain
(0.24) and did not correlate with C-reactive protein (-0.07) (129).
In FMS (n = 50), the Fatigue VAS correlated strongly with pain
(0.6) but moderately with sleep (0.3), which was not statistically
significant (130).

Responsiveness. In RA (n = 5155), the Fatigue VAS
was more sensitive to changes in pain and patient global opinion
over 6 months than the MAF or the SF-36 VT. However, there
were no differences in performance in relation to either disability or
quality of life (QoL) (139).

Minimally important differences. In RA (n = 307), the
MCID for a Fatigue VAS of 0 to 10 was between —0.82 and —1.12
forimprovement and between 1.13 and 1.26 for worsening, based
on Khanna et al (133); this is similar to the MCID of 10 in a Fatigue
VAS of 0 to 100, as found by Wells et al (43). In SLE (n = 202),
the MCID for a Fatigue VAS (0-100) was —13.9 for improvement
and 9.1 for worsening, based on a transition question (141). In
PsA (n = 200), the MCID was —8.15 for improvement and 3.63 for
worsening, also based on a transition question (142).

Generalizability. The Fatigue VAS is used extensively in
rheumatologic conditions, eg, RA (131-133), SLE (141), AS (129),
PsA (142), primary SS (51), FMS (144), and OA (145).

Use in clinical trials. The Fatigue VAS has been used in
RA clinical trials (43,146).

Critical appraisal of overall value to the
rheumatology community

Strengths. It is quick and simple to administer and score,
and the respondent’s burden is minimal. In rheumatology, test-
retest reliability is good in RA but weak in primary SS; construct
validity is good. Criterion validity is good with the MAF but is weaker
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with the SF-36 VT and the MFI, whereas sensitivity to change is
good and may be stronger than that of the SF-36 VT (23).

Caveats and cautions. There are many practical and con-
ceptual concerns with the Fatigue VAS, including the following:
VAS length distortion with photocopying; some patients have dif-
ficulty understanding the abstract nature of a VAS; patients avoid
the extreme ends of a VAS; the precision of a 100-mm line may not
be appreciated by respondents, who tend to consider responses
in multiples of 5 to 10-mm blocks; and when patients’ VASs are
plotted against their ordinal fatigue scales of none/mild/moderate/
severe, VAS scores show considerable overlap across categories
(eg, VAS ratings of 10 and 100 both appear in moderate catego-
ries) (147,148). The lack of a standardized Fatigue VAS limits com-
parisons between studies and makes replication across studies
difficult, and validation is largely based on cumulative data on sev-
eral differently phrased VASs. A standardized Fatigue VAS format
developed with patients with RA, the BRAF-VAS, has been tested
and found to be marginally less robust than the NRS versions.
Therefore, in view of the other VAS concerns listed here, the NRS
versions are recommended by the developers (see Bristol Rheu-
matoid Arthritis Fatigue Numeric Rating Scale) (29,30,147,148).
However, evaluation of the BRAF short scales found that the
NRS scored higher than the VAS, indicating that the two different
PROM formats are not interchangeable (30).

Researchers should take note of studies with the pain VASS,
which led to recommendations that VASs should be 100-mm long
because VASs of less than 100 mm lead to greater error variance,
a horizontal VAS should be used because they provide a more
uniform distribution of scores than vertical VASs do, anchor word-
ing should be at each end and not below or above the VAS, and
end markers should be placed at right angles to the VAS (not
arrows or other markers).

Clinical usability. The Fatigue VAS is easy to use in clinical
practice to identify patients’ concerns and responses to treatment.

Research usability. The Fatigue VAS is used in rheu-
matology research and provides a global fatigue score. A multi-
dimensional assessment may provide a more complete picture
and improve understanding of the clinical relationships between
fatigue and, hence, potential treatment (23).

FUNCTIONAL ASSESSMENT OF CHRONIC
ILLNESS THERAPY FATIGUE

Description

Purpose. The FACIT-F was developed in 1997 to meas-
ure fatigue in oncology patients with anemia, and it is a stand-
alone (or add-on) questionnaire in the Functional Assessment
in Cancer Therapy measurement system (5). This has since

been widened to include assessment of chronic illnesses
(FACIT measurement system). The current version of FACIT-F
is version 4.

Content. The FACIT-F covers physical fatigue (eg, feeling
tired), functional fatigue (eg, trouble finishing things), emotional
fatigue (eg, frustration), and social consequences of fatigue (eg,
fatigue limits social activity).

Number of items. Thirteen items produce a global score.

Response options. Five responses ranging from not at all
to very much.

Recall period for items. The preceding week
Cost to use. No cost.

How to obtain. The FACIT-F can be obtained from the
FACIT website after free registration at the following URL: http://
www.facit.org/. English versions are free to use, but a fee is paya-
ble for non-English versions used in commercial studies.

Practical application

Method of administration. The FACIT-F is a patient self-
report that is completed in person (pen and paper) or by tele-
phone interviews.

Scoring. Items are scored from O to 4, with two positively
phrased items that are reverse scored. ltems are summed, divided
by the number of items answered, and then multiplied by 13,
therefore allowing for missing items. However, more than 50% of
items must be answered (ie, at least seven items). Scoring instruc-
tions, including computerized versions, can be downloaded from
the developers’ website.

Score interpretation. Scores range from 0O to 52, with
higher scores reflecting less fatigue. In terms of normative data,
the mean score for 1010 healthy adults was 43.6 (SD 9.4) (149);
this compares with 29.17 (SD 11.06) in patients with RA, 35.8 (SD
12.4) in patients with PsA, 25.7 (SD 12.0) in patients with SLE,
and 30.1 in patients with primary SS (n = 631, 135, 80, and 277,
respectively) (123,128,150,151).

Respondent time to complete. Three to four minutes.

Administrative burden. Time to score has not been
reported.

Translations/adaptations. The FACIT-F is available in
over 50 languages.
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Psychometric information

Floor and ceiling effects. Floor and ceiling effect data
have not been reported in the rheumatology literature. However,
item 7 (“I have energy”) and item 10 (“I am too tired to eat”) were
intended to avoid the floor (item 10) and ceiling (item 7) effects
(152).

Reliability. /nternal consistency. Cronbach’s a was good
in RA (0.86-0.87 at three time points [n = 631]) and excellent in
0.96 in PsA (0.96 [n = 135]) (123,150).

Test-retest. The ICC over 1 week was 0.95 in patients with
PsA (n = 73) (123).

Validity. Content/face. ltems were generated by patients
with cancer (5) but cover a range of fatigue issues common to
patients with arthritis (5,20-22).

Comparison with other fatigue measures. In PsA (n = 135),
the FACIT-F correlated with inflamed joint count (r = -0.43, 95%
Cl 0.56-0.28) but not with damaged joint count (- = 0.06, 95% ClI
0.23-0.11), age, or disease duration (123). In RA (n = 505), FAC-
[T-F correlated with disability (Health Assessment Questionnaire)
and activity (DAS28) at r = —-0.42 to —0.44 (153). FACIT-F scores
were not statistically significantly different between patients with
OA (n = 43) and those with primary SS (n = 71). Sleepiness
was more strongly associated with the FACIT-F in patients with
primary SS than in patients with OA (0.53 vs. 0.27) (154).

Construct. In RA, the FACIT-F correlated strongly with MAF
at 0, 12, and 24 weeks of treatment (- = —0.84 to -0.88) and
with the SF-36 VT (r = 0.73-0.84) (n = 567-631) (150). In PsA
(n = 139), the correlation with the modified FSS was —0.79 (95%
Cl -0.85 to -0.72).Those patients responding positively to an
anchor question on overwhelming fatigue had lower FACIT-F
scores (ie, more severe fatigue) than those responding negatively
(mean [SD] 34.9 [13.9] vs. 38.5 [1.4]; n = 135) (123).

Responsiveness. After 24 weeks of treatment, the FACIT-F
showed a mean change of 2.1 in 631 patients with RA who did
not achieve the American College of Rheumatology 20% criteria
for improvement in disease activity (ACR20) (ES 0.19) compared
with 12.4 in those who achieved the ACR70 (ES 1.13) (150). Sen-
sitivity to change has also been shown in other anti-TNF trials
in RA (155,156). In PsA, changes in the FACIT-F were similar to
changes in the SF-36 VT (n = 313) (157).

Minimally important differences. An MCID of 3 to 4
points is generally used, which was calculated using 0.2 and 0.5 ES
cutoffs for five groups (major worsening to major improvement) in
631 patients with RA receiving treatment and was then confirmed in
a second study (n =271) (62,150). On a normalized scale of 0to 100
(rather than 0-52), others have proposed an MCID for RA of 15.9
points (42). In SLE (n = 80), based on linear regression analysis on

comparative fatigue ratings from patients after paired interviews; the
ES required for an average patient to move to a different fatigue cat-
egory (ie, much, somewhat or a little, less or more fatigued) was cal-
culated as 0.5 (95% CI 0.31-0.65), which the authors also presented
as a FACIT-F MCID score of —=5.9 (95% CI —-8.1 to —3.6) (128).

Generalizability. The FACIT-F has been evaluated in
RA and PsA and has been used in primary SS, OA, and SLE
(42,123,128,150,153-157) as well as many long-term conditions
(eg, MS, cancer, and neurologic disorders).

Use in clinical trials. This tool has been applied in obser-
vational studies as well as clinical trials.

Critical appraisal of overall value to the
rheumatology community

Strengths. The FACIT-F is used across many rheumatologic
conditions, particularly in pharmacologic trials. It covers a range
of fatigue concepts in easy-to-understand language. The FACIT-F
has good internal consistency and reliability, construct and crite-
rion validity, and sensitivity to change.

Caveats and cautions. Cultural difficulties because of
racially and ethnically diverse populations have an important
impact on the reliability of this tool (158).

Clinical use. This instrument is frequently used in pharma-
cologic trials (155,156,159).

Research usability. This instrument gives a global score
and has been widely used in rheumatological diseases (23).

MULTIDIMENSIONAL ASSESSMENT OF
FATIGUE

Description

Purpose. The MAF was developed in 1991 to measure mul-
tiple dimensions of fatigue in adults with RA (160). It was a revi-
sion of the Piper’s FS, which had been developed and tested in
patients with cancer (161).

Content or domains. The MAF covers the following four
dimensions of fatigue: severity, distress, interference in activities of
daily living (chores, cooking, bathing, dressing, working, visiting,
sexual activity, leisure, shopping, walking, and exercise), and fre-
quency and change during the last week.

Number of items. Fifteen items provide a Global Fatigue
Index (GFI). Question 16 (“To what extent has your fatigue changed
during the last week?”) does not contribute to the GFI.
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Response options/scale. The number of response options
depends on the nature of each element. The original version used a
VAS for items 1 and 4 to 14, but based on feedback from respond-
ents, these were changed to an NRS ranging from 1 to 10 in 1995
(7). Points 1 (grade) and 4 to 14 (interference) have anchors of noth-
ing to much, point 2 (severity) has anchors of light” to severe, and
point 3 (distress) has anchors of no distress to extreme distress.
Points 4 to 14 (interference with activities) provide an opportunity for
respondents to indicate whether they are not carrying out the activity
for reasons other than fatigue, and the point is not computed. ltems
15 and 16 have four ordinal response options scored from one to
four, with item 15 (frequency) ranging from almost no day to every
day, and item 16 (change) ranging from decreased to increased.

Recall period for items. The preceding week.

How to obtain it. The developer, Basia Belza, holds the
copyright to the MAF; the instrument can be downloaded from the
website at https://maf.nursing.uw.edu or obtained by postal mail
at the following address: Basia Belza, PhD, RN, Department of
Nursing Systems and Biobehavorial Health, Box 357266, Univer-
sity of Washington, Seattle, WA 98195-7266.

Cost to use. A fee may be charged for commercial use.

Practical application

Method of administration. The MAF is a patient self-
report completed with pen and paper.

Scoring. The MAF was developed to provide an added
score, the GFI. If the respondent indicates no fatigue at all for item
1, all remaining items should be recorded as 0. Items 1 to 3 are
added, items 4 to 14 are averaged but should not be recorded
when the respondent indicates that he or she does not do an
activity for reasons other than fatigue, and item 15 is transformed
into a 0 to 10 scale by multiplying the score by 2.5. The GFI
is calculated by adding these three components (sum of items
1-3, average of items 4-14, and transformed item 15). Item 16
(change) does not contribute to GFI, and it is graded from 1 to 4.

Score interpretation. The GFl ranges from 1 (no fatigue)
to 50 (severe fatigue). A higher score represents a greater sever-
ity of fatigue, distress, or interference with activities of daily liv-
ing. Item 16 (change) is scored from 1 (decreased fatigue) to 4
(increased fatigue). In terms of normative data, in healthy controls
(n = 46), the mean (SD) GFl was 17.0 (11.3) (7). In patients with
rheumatologic conditions, the mean GFl was 29.2 (SD 9.9) in RA,
32 (SD 20)in AS, 36.4 (SD 8.1)in FMS, 31.1 (SD 11.4) in SLE, and
27.7 (SD 10.8) in OA (n = 51-1636) (7,14,128,162,163).

Respondent time to complete. The author states that it
takes 5 minutes or less to complete the MAF (164).

Administrative burden. The time to score has not been
reported.

Translations/adaptations. The MAF was originally devel-
oped in American English. The Mapi Research Institute has ver-
sions in Spanish, Dutch, French, Mandarin, Croatian, Danish,
Finnish, Czech, German, Turkish, Swedish, Afrikaans, Russian,
Portuguese, Polish, Italian, Hungarian, Hebrew, and Norwegian.
The translations were done using direct and back translations.
The distribution of the MAF is managed by the Mapi Research
Trust on behalf of Basia Belza, developer and copyright holder
of the MAF. Contact Mapi Research Trust staff for information,
translations, and permission to use (Mapi Research Trust, Lyon,
France). The MAF is hosted in the Patient-Reported Outcome and
Quality of Life Instruments Database (https://eprovide.mapi-trust.
org/instruments/multidimensional-assessment-of-fatigue).

Psychometric information

Floor and ceiling effects. Floor and ceiling effects have
not been reported in rheumatologic patients.

Reliability. /nternal consistency. Cronbach’s a for inter-
nal consistency was 0.93 in the original VAS version (n = 133
patients with RA), 0.92 for the final NRS version (n = 122 patients
with RA), and 0.92 in patients with knee OA (n = 44) (165-167),
which are all excellent values.

Test-retest. No significant change was reported in the MAF
for three time points (intervals of 6 to 8 weeks) for patients with
RA (n = 51) (101); in patients with cancer (n = 37), test-retest
reliability was r = 0.87 for 48 hours (167).

Validity. Content/face. The MAF covers a variety of fatigue
problems (severity, distress, interference with activities, fre-
quency, and change) to create a GFI. The original factor analysis
in RA (n = 35) showed that the 15 items comprising the GFlI
load in a single factor (all greater than 0.55) (160). A subsequent
analysis in RA (n = 7760) indicated the following three factors:
interference with recreational-type activities; interference with
bathing/dressing; and frequency of fatigue, degree, severity, and
distress, with four additional elements being loaded on all three
factors equally (139).

Comparison with other fatigue measures. In RA, the MAF
was strongly correlated with the fatigue and vigor subscales of
the Mood Profile at 0.84 and —0.62, respectively (n = 51) (7), with
a Fatigue VAS at 0.8 (n = 7760) (139) and an NRS of “annoying
fatigue” at 0.69 (n = 48) (166). The correlation with the SF-36
VT was variable, from -0.79 in RA (n = 7760) to —0.54 in OA
(n=137), but was only —0.37 in AS (n = 68) (12,119,139).

Construct. In RA (n = 51), the MAF correlated with de-
pression, pain, disability, and sleep (r = 0.47-0.58) and cor-
related very weakly with inflammatory markers (0.12) (7). The

85URDI T SUOWILLOD BRSO 3|qedlidde 8y} Aq pausenob a1e 3 YO ‘8sN JOS3INJ 104 AReIqIT BUIIUO /B UO (SUORIPUOD-PUE-SWSY W00 A3 1M ALe1q 1pu1|Uo//SAIY) SUORIPUOD PUe SWS L 38U} 88S *[SZ02/TT/7T] Uo Ariqiauliuo ABIIM ‘isd Ue1400D Aq 9t Ziy2"19e/200T OT/I0p/W00" A3 | M Aelq 1 )puljuo's feu.no ide//sdny woJ papeo|umoq ‘0TS ‘0202 ‘8S9vTSTE


https://maf.nursing.uw.edu
https://eprovide.mapi-trust.org/instruments/multidimensional-assessment-of-fatigue
https://eprovide.mapi-trust.org/instruments/multidimensional-assessment-of-fatigue

386

ELERA-FITZCARRALD ET AL

MAF discriminated between patients with RA (n = 48) with
and without a history of depression (34.3 [SD 10.0] vs. 28.8
[SD 9.5)]) (166). In knee OA (n = 44), the MAF correlated with
female sex, pain, depression, anxiety, and cardiorespiratory
endurance (r = 0.52-0.62) but not with muscle fatigue (quadri-
ceps) (r=0.01) (168). In AS (n = 68), the MAF correlated mod-
erately with pain and hemoglobin levels (0.39 and -0.38,
respectively), weakly with the SF-36 mental health (-0.27) and
weakly but not significantly with the emotional role of the SF-
36 (-0.22) (12).

Responsiveness. In patients with RA (n = 631), after 24
weeks of treatment, the MAF showed a mean change of -2.1 in
patients who did not meet ACR20 in disease activity (ES —-0.18),
compared with a mean change of —14.9 in those who did reach
ACR70 (ES —1.25), similar to the findings for the FACIT-F and
SF-36 VT (150). In patients with FMS (n = 267), after 8 weeks of
esreboxetine, the MAF improved by —-6.39 (SE 0.75) compared
with —2.82 (SE 1.74) in placebo (162). Based on linear regression
analysis on comparative fatigue ratings of patients after paired
interviews, the required ES for an average patient to move to a
different fatigue category (eg, much, somewhat or a little, less
or more fatigued) was calculated as 0.75 in RA (n = 61) (42) and
0.45 (95% CI1 0.25-0.61) in SLE (n = 80); the authors also present
this as a MAF MCID score of 5.0 (95% ClI 2.8-7.2) (128).

Minimally important differences. Nonparametric esti-
mates for the MCID relative to “little more fatigue” tended to be
smaller than those for “little less fatigue.” The consistently positive
values correspond with optimistic self-reference bias, although
confidence intervals indicate that this is significant only for the
MAF. The global MCID estimated by linear regression was 18.7
for the MAF (42).

Generalizability. Developed in RA, the MAF has also
been used in other rheumatologic conditions, such as OA, AS,
SLE, and FMS (7,42,119,128,150,162,163,165-171) as well as
in other long-term conditions, such as human immunodeficiency
virus (HIV), MS, cancer, chronic obstructive pulmonary disorder,
coronary disease, breastfeeding, and the postpartum period. It
has also been applied to healthy adults (7).

Use in clinical trials. This tool has been applied in obser-
vational studies as well as in clinical trials.

Critical appraisal of overall value to the
rheumatology community

Strengths. The MAF is RA specific and covers numerous
aspects of fatigue to produce an overall score. It has good internal
consistency, construct and criterion validity, and reliability and is
sensitive to change.

Caveats and cautions. Lack of reference to fatigue in the
11 items asking about interference with activities may reduce clar-
ity for patients who can respond with respect to disability interfer-
ence. Missing data have been reported as a problem (30,139). In
RA (n = 271), the item response theory suggests that the MAF
covers the mid-range of fatigue severity (wider than the SF-36 VT
but slightly less than the FACIT-F) (150).

Clinical usability. The MAF is not used in clinical practice.

Research usability. The MAF produces an overall score
based on a range of fatigue impacts. It has a reasonable admin-
istrative and participant burden, although scoring problems can
arise when there is a large number of missing elements.

MULTIDIMENSIONAL FATIGUE INVENTORY

Description

Purpose. The MFI was originally developed to measure
fatigue in patients with cancer (172,173). Published in 1995, it
was initially evaluated in these patients, in those with CFS, and in
healthy volunteers who might be physically tired (army recruits) or
cognitively tired (junior physicians) (172).

Content or domains. The MFI covers domains of general
fatigue, physical fatigue, activity, motivation, and mental fatigue.

Number of items. The MFI contains 20 items, producing
five subscales of four items each (general fatigue, physical fatigue,
reduced activity, reduced motivation, and mental fatigue). Creating
a total score is discouraged by the developers.

Response options/scale. The original MFI-20 had seven
response options (172), but this was revised to the current version
with five response options following evaluation. The five check-
boxes range from “yes, that’s true” to “no, that’s not true.”

Recall period for items. This is stated as “lately.”

Cost to use. The MFl is used free of charge for academic
use. Charges for commercial use apply.

How to obtain. The MFI can be obtained from the develop-
ers by e-mail at emsmets@amc.uva.nl. It is also available by post
at the following address: Ema Smets, PhD, Medical Psychology
J3-220, Academic Medical Center, University of Amsterdam, PO
Box 22660, 1100 DD Amsterdam, the Netherlands.

Practical application

Method of administration. The MFI is a patient self-
report completed with pen and paper.
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Scoring. Items are scored from 1 to 5, with 10 items
expressed positively. Elements of the subscale are added together
to produce scores for general fatigue, physical fatigue, reduced
activity, reduced motivation, and mental fatigue.

Score interpretation. Higher scores reflect greater
severity.

Respondent time to complete. The time to complete
has not been reported.

Administrative burden. The time to score has not been
reported.

Translations/adaptations. The MF| has been translated
into Chinese, Croatian, Czech, Danish, Dutch, Finnish, French,
German, ltalian, Korean, Lithuanian, Norwegian, Polish, Roma-
nian, Spanish, and Swedish.

Psychometric information

Floor and ceiling effects. In patients with cancer (n=116),
10.4% to 33.6% got the best possible score for different sub-
scales (mental fatigue 33.6%), suggesting a potentially substan-
tial ceiling effect; 4.5% to 15.7% got the worst possible score
(reduced activity 15.7%), suggesting a lower, but still potentially
important, floor effect (173). No data have been reported for rheu-
matology populations.

Reliability. Internal consistency. Cronbach’s a for most
subscales ranged from 0.85 to 0.89 in 82 patients with RA or
primary SS, which are excellent values (174).

Test-retest. In AS and primary SS (n = 40 and 28, respec-
tively), repeat administrations between 2 and 42 days gave ICCs
of 0.57 to 0.85 across the subscales, which are good values
(149,156). The ICC in patients with chronic widespread pain or
FMS (n = 36) ranged from 0.75 to 0.92, also excellent values
(175).

Validity. Content/face. The MFI covers five fatigue
domains, which resonate with qualitative studies in rheumatol-
ogy (2-4). In primary SS, 29 patients rated MFI fatigue coverage
as a mean (SD) of 2.96 (0.6) on a scale of 1 to 4 (bad to very
good) (176).

Comparison with other fatigue measures. In AS and RA
(n = 812 and 490, respectively), four subscales correlated with
the SF-36 VT (-0.53 to —0.74), whereas mental fatigue correlat-
ed less strongly (-0.42 and 0.4, respectively), supporting the
MFI as a distinctive concept of fatigue (13,177). The correlations
with a Fatigue VAS in RA and primary SS were strong for general
fatigue (0.7 and 0.77, respectively), physical fatigue (0.67 and

0.72, respectively), and reduced activity (0.54 and 0.58, respec-
tively) but were moderate for reduced motivation (0.31 and 0.53,
respectively) and mental fatigue (0.34 and 0.39, respectively)
(n =48 and 490, respectively) (176,177). In FMS, the correlations
with a Fatigue VAS were 0.62 for general fatigue, but ranged
from 0.32 to 0.36 for the remaining subscales (n = 165) (175).

Construct. All subscales differentiated between fatigued
and nonfatigued patients with AS (n = 415 and 361, respec-
tively) compared on a VAS fatigue (13). All subscales differen-
tiated between healthy women (n = 32) and women with RA
(n = 44) but after controlling for depression, reduced motiva-
tion, and mental fatigue, it no longer differentiated patients from
controls (178). Subscales correlated strongly with depression at
r=0.58to 0.74 (reduced motivation 0.74) in RA (n = 44) (178).
Inflammatory indices (erythrocyte sedimentation rate) were not
associated with fatigue subscales in primary SS. However, in
RA, disease activity scores were moderately associated with
general fatigue, physical fatigue, and reduced activity at 0.42
t0 0.47 (n = 49 and 44, respectively) (178). In RA, associations
with the SF-36 pain were stronger for general fatigue, physical
fatigue, and reduced activity (-0.51 to —0.61) than for mental
fatigue and reduced motivation (-0.23 and —0.40, respectively)
(n=490) (177).

Responsiveness. Three studies report ESs. In 40 patients
with AS randomized to receive spa therapy, ESs were 0.82 for
general fatigue, 0.81 for physical fatigue, 0.28 for reduced activ-
ity, 0.52 for reduced motivation, and 0.38 for mental fatigue
compared with 0.89 in a Fatigue VAS (13). In FMS (n = 1196),
a significant improvement was observed in a total MFI score of
20 items after milnacipran (144). Using the total MFI score of 20
items (not recommended by the developers) and based on linear
regression analysis in the comparative fatigue ratings of patients
after paired interviews, the ES required for an average patient
to move to a different fatigue category (ie, much, somewhat or a
little, less or more fatigued) was calculated as 0.76 in RA (n = 61)
(42).

Minimally important differences. The minimally impor-
tant differences detected in patients with RA were 8.5% for
improvement and 11.9% for fatigue worsening of the value of the
MFI (42).

Generalizability. In addition to cancer and various long-
term conditions (eg, Parkinson disease and liver disease), the MFI
has been used in several studies in RA, FMS, AS, primary SS,
SLE, antineutrophil cytoplasmic antibody-associated vasculitis
(AAV), and large-vessel vasculitis (42,116,128,144,174-181).

Use in clinical trials. This tool has been applied in obser-
vational studies as well as in clinical trials.
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Critical appraisal of overall value to the
rheumatology community

Strengths. The MFI provides a profile of five fatigue domains
and has been used in several rheumatological conditions. Inter-
nal consistency and test-retest reliability show a range of resullts,
whereas construct and criterion validity are good. Sensitivity to
change was good for general and physical fatigue.

Caveats and cautions. A proportion of patients with can-
cer had minimum or maximum scores, suggesting that there may
be significant ceiling and floor effects. Criterion validity was varia-
ble in all subscales. In rheumatology, the wording of some items
(“physically, | can take a lot,” “physically, | felt only able to do a
little,” and “physically, | felt | am in a bad condition”) may be inter-
preted as related to disability or disease activity, and sensitivity to
change was weak in some subscales.

Clinical usability. It has not been used in the clinical setting.

Research usability. The MFI is an easy scale to include
in a package of questionnaires. However, possible floor and ceil-
ing effects and the interpretation of some phraseology related to
broader RA problems rather than fatigue should be considered.

MULTIDIMENSIONAL FATIGUE SYMPTOM
INVENTORY SHORT FORM

Description

Purpose. MFS| is a self-report measure designed to assess
the principal manifestations of fatigue for use with patients with
cancer. It was published in 1998 (182).

Content or domains. The MFSI consists of both rationally
and empirically derived subscales. The rationally derived subscales,
which were developed based on expert assignment to categories,
are designed to assess global, somatic, affective, cognitive, and
behavioral manifestations of fatigue. The empirically derived sub-
scales, which were developed using factor analysis, are considered
to assess general, physical, emotional, and mental manifestations
of fatigue as well as vigor (an estimate of the patient’s energy level).

The SF of the MFSI yields scores only for the empirically
derived subscales; it may be used as a substitute for the MFSI
when time constraints and scale length are of concern (182,183).

Number of items. The MFSI has 83 items. The MFSI-SF
has 30 items.

Response options/scale. ltems are rated on a five-point
scale indicating how true each statement was for the respondent
(0 = not at all, 1 = a little, 2 = moderately, 3 = quite a bit, and
4 = extremely).

Recall period for items. The preceding week.
Cost to use. The MFSI is free to use.

How to obtain it. The questionnaire is available at
http://www.cas.usf.edu/~jacobsen/FSI&MFSIpage.htm. Addi-
tional information can be obtained from Paul B. Jacobsen, PhD,
Psychosocial Oncology Program, Moffitt Cancer Center and
Research Institute, 12902 Magnolia Drive, Tampa, Florida 33612
(telephone: 813-979-3862; e-mail: jacobsen@moffitt.usf.edu).

Practical application

Method of administration. The MFSI is a patient self-
report completed with pen and paper.

Scoring. The MFSI can be scored for both the ration-
ally derived and empirically derived scales. The scoring for the
rationally derived scales is as follows: global scale = sum of
items 26, 35, 43, 45, 52, 54, 60, 62, 70, 71, and 78 divided by
11, and somatic scale = sum of items 1, 4, 9, 12, 14, 16, 18,
20, 25, 27, 37, 38, 42, 48, 51, 57, 68, 73, 74, 79, 82 divided
by 21.

The scoring of MFSI-SF is as follows: general scale = sum of
items 10, 12, 14, 17, 18, and 28; physical scale = sum of items 2,
4,6, 16, 19, and 26; emotional scale = sum of items 3, 8, 13, 21,
23, and 30; mental scale = sum of items 1, 11, 15, 20, 25, and 27;
vigor scale = sum of items 5, 7, 9, 22, 24, and 29; and the total
score = (general + physical + emotional + mental) — vigor.

Score interpretation. Higher scores indicate more fatigue.

Respondent time to complete. The MFSI-SF takes
approximately 5 minutes to complete; the MFSI takes approxi-
mately 10 minutes to complete (183).

Administrative burden. The time to score has not been
reported.

Translations/adaptations. The MFSI is available in Chi-
nese, English, and Spanish.

Psychometric information

Floor and ceiling effects. Floor and ceiling effects have
not been reported.

Reliability. Internal consistency. Sixteen studies
reported on the internal consistency reliability of the multi-item
fatigue subscales. The following were reported on all five of the
subscales: physical mean a = 0.84 (95% CI 0.81-0.86), gen-
eral mean a = 0.93 (95% CI 0.91-0.95), mental mean a = 0.87
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(95% CI 0.85-0. 90), emotional mean a = 0.90 (95% CI 0.87-
0.94), and vigor mean a = 0.86 (95% CI 0.82-0.89). The mean
Cronbach’s a coefficient for total fatigue was 0.87 (95% CI
0.83-0.91) and ranged from 0.74 to 0.95 for the different sub-
scales (184).

Test-retest. In the original study, the scales produced mod-
erate correlations between assessments at 3- to 4-week
intervals (mean 0.56, 95% CI 0.50-0.62) and 6- to 8-week
intervals (mean 0.64, 95% Cl 0.59-0.69) in a group of patients
with breast cancer who were about to start active treatment
or in the post-treatment period and in a control group without
cancer. The test-retest correlation, for example, was r = 0.55,
an acceptable value, for vigor between the first and second
administration of the MFSI-SF and 0.64 between the first and
third administration. Test-retest correlations for mental fatigue
were 0.64 in the first interval and 0.70 in the second interval
(184).

Validity. Content/face. The items cover a range of severity
and impact of fatigue.

Comparison with other fatigue measures. The MFSI-SF
fatigue subscales have been shown to be positively correlated
with the POMS fatigue subscale, the FSI, and the fatigue item
of the Bath AS Disease Activity Index. The correlation coef-
ficients between the POMS fatigue subscale and the MFSI-
SF fatigue subscales range from a good value of r=0.62 with
emotional fatigue to an excellent value of r = 0.88 with general
fatigue. Correlations between the FSI and the MFSI-SF fatigue
subscales range from a fair value of r=0.36 between the FSI
average fatigue item and emotional fatigue to a good value
of r=0.82 between the FSI average fatigue item and general
fatigue (184,185).

Construct. In patients with allogeneic hematopoietic stem
cell transplants and their caregivers, the MFSI-SF correlated
with psychological distress (measured with the Distress Ther-
mometer) and with depression and anxiety (measured with the
Center for Epidemiological Studies Depression Scale [CES-D]
and Hospital Anxiety and Depression Scale) (r = 0.51-0.56;
P < 0.001) (186). For example, the mean correlation of total fa-
tigue with the CES-D was r=0.77 (95% CI 0.70-0.85), a good
value. In the one study reporting associations with the STAI,
correlation coefficients ranged from 0.51 to 0.80, which are
good values (184). In patients with OA, the MFSI-SF correlated
with depression measured with CES-D, with r = 0.77 to 0.82
(187).

Responsiveness. In a study of patients with FMS,
the fatigue total score was significantly reduced because of
effective treatment of training and practice of a brief focused
breathing technique. Patients also evidenced significant

improvements on general fatigue, physical fatigue, mental
fatigue, and vigor (188).

Minimally important differences. No data could be
found in rheumatological patients. In patients with cancer, the
MCID identified ranged from 4.50 to 10.79 points (189).

Generalizability. The MFSI-SF has been used in FMS, OA,
and AS (185,187,188).

Use in clinical trials. This tool has been applied in obser-
vational studies as well as clinical trials.

Critical appraisal of the overall value to the
rheumatology community

Strengths. The instrument has thus far been used predom-
inantly in patients with cancer. Results have also been reported
in patients with other health conditions (eg, OA and FMS) as well
as in individuals with no reported health conditions. The reliability
of the MFSI-SF has been assessed primarily in terms of internal
consistency and test-retest reliability. The mean Cronbach’s a indi-
cated good internal consistency. The test-retest reliability of the
MFSI-SF suggested moderately strong reliability over time. There
was good evidence for the concurrent validity of the fatigue and
vigor subscales of the MFSI-SF. Studies generally reported mod-
erate to high correlations between these MFSI-SF subscales and
other measures commonly used.

Caveats and cautions. It has been mainly used and vali-
dated in patients with cancer.

Clinical usability. The available data suggest that the
MFSI-SF is a useful tool for measuring fatigue.

Research usability. The data support the use of the
MFSI-SF as an outcome measure in studies evaluating treatments
likely to produce fatigue as well as studies testing interventions to
prevent or relieve fatigue.

PROMIS FATIGUE SCALES

Description

Purpose. The PROMIS is a National Institute of Health
Roadmap initiative to develop item banks (collections of ques-
tions) to measure patient-reported symptoms and other aspects
of health-related QoL across various condition and disease popu-
lations. The PROMIS has developed numerous item banks includ-
ing fatigue (190,191).
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Content or domains. ltem banks and subsequent
PROMIS SFs, or fixed-length questionnaires were developed.
The PROMIS Fatigue item banks assess a range of self-reported
symptoms, from mild subjective feelings of tiredness to an over-
whelming, debilitating, and sustained sense of exhaustion that
likely decreases one’s ability to execute daily activities and function
normally in family or social roles.

Number of items. There are several adult fatigue SFs,
ranging in length from four to 13 items. There are also forms
with 10 items for children and parent proxies. For the computer
adaptive test (CAT) version, a minimum number of items (four for
adult and adult cancer CATs and five for children and parent proxy
CATs) must be answered in order to receive a score for the fatigue
CAT. The response to the first item will guide the system’s choice of
the next item for the participant. The participant’s response to the
second item will dictate the selection of the following question and
so on. As additional items are administered, the potential for error is
reduced, and confidence in the respondent’s score increases. The
CAT will continue until either the SE drops below a specified level
(on the T score metric 3.0 for adult and adult cancer CATs and 4.0
for children and parent proxy CATs) or the participant has answered
the maximum number of questions (12), whichever occurs first.

Response options/scale. Response options are on a five-
point Likert scale and are as follows: not at all, a little bit, some-
what, quite a bit, and very much.

Recall period for items. The preceding 7 days.

Cost for use. Free access to self- and proxy-report meas-
ures along with information to help users select, administer, score,
and interpret measures.

How to obtain. Available on to HealthMeasures website
at (https://www.healthmeasures.net/explore-measurement-syste
ms/promis)

Practical application

Method of administration. PROMIS measures can be
administered using CATs or static SFs administered by paper or
telephone.

Scoring. Each question usually has five response options
ranging in value from one to five. To find the total raw score for
an SF with all questions answered, the values of the response to
each question are summed up. For example, for the adult eight-
item form, the lowest possible raw score is 8; the highest possi-
ble raw score is 40. All questions must be answered in order to
produce a valid score using the scoring tables. If a participant has
skipped a question, the HealthMeasures scoring service (https://

www.assessmentcenter.net/ac_scoringservice) is used to gener-
ate a final score.

The applicable score conversion table in the scoring manual
is located and used to translate the total raw score into a T score
for each participant. The T score rescales the raw score into a
standardized score with a mean of 50 and an SD of 10. Therefore,
a person with a T score of 40 is 1 SD below the mean.

Score interpretation. For PROMIS T scores, a score of 50
is the average for the US general population, with an SD of 10.
Higher scores reflect greater fatigue. To find out more about the
calibration and centering samples visit the HealthMeasures web-
site (http://www.healthmeasures.net/scoreand-interpret/interpret-
scores/promis). The T score is provided with an error term (SE),
which is a statistical measure of variance and represents the margin
of error for the T score.

Respondent time to complete. The time to complete
has not been reported.

Administrative burden. The time to grade has not been
reported but is probably 2 to 3 minutes using the template. If a
CAT is used, scoring is immediate.

Translation/adaptations. Translations following a pro-
cess of forward and back-translation, multiple expert reviews,
harmonization across languages, and cognitive debriefing with a
sample of native speakers of the target language (linguistic valida-
tion) have been done. A universal approach to translation ensures
that, whenever possible, one language version is created for multi-
ple countries instead of country-specific versions of the same lan-
guage. Spanish, Dutch, Portuguese (Brazil and Portugal), Korean,
Hebrew, German, Chinese, ltalian, Japanese, Afrikaans, Bengali,
Bosnian, Bulgarian, Czech, Estonian, French, Greek, Creole,
Hindi, Hungarian, ltalian, Malaysian, Polish, Slovak, Turkish, Zulu,
and Russian versions can be solicited from the developers.

Fatigue instruments are available for adults (ages 18 or more),
pediatric self-report (ages 8-17) and for parents serving as proxy
reporters for their child (ages 5-17).

Psychometric information

Floor and ceiling effects. On the seven-item PROMIS
SF, 1% had scores at the lowest level (29.4) and highest (83.2)
level. On the eight-item PROMIS SF, 6% were at the lowest level
(33.1) and 7% at the highest level (77.7), whereas on the four-
item PROMIS SF, 7% scores were at the lowest level (33.7) and
10% were at the highest level (75.8), well below the threshold of
15% for evidence of floor and ceiling effects (192). On the 29-item
PROMIS SF in patients with RA, 5.5% were at the lowest (33.7)
level and 9% were at the highest levels (75.8); in patients with OA,
1.9% were at the lowest level and 14.9% were at the highest level;
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in patients with FM, 17.5% were at the lowest level and 2.1% were
at the highest level; and in patients with SLE, 7.7% were at the
lowest level and 9.7% were at the highest level (193).

Reliability. /nternal consistency. Cronbach’s a showed
evidence of adequate reliability at the individual level for the
seven-item PROMIS Fatigue SF (0.96) and eight-item PROMIS
Fatigue SF (0.95) and at the group level for the four-item PROMIS
Fatigue SF (0.84). ICCs between scales were 0.93 (95% Cl 0.92-
0.95) for the seven-item PROMIS Fatigue SF and the eight-item
PROMIS Fatigue SF, 0.91 (95% CI 0.90-0.92) for the seven-item
PROMIS Fatigue SF and the 4-item PROMIS Fatigue SF, and
0.98 (95% CI 0.98-0.99) for the eight-item PROMIS Fatigue SF
and the four-item PROMIS Fatigue SF (192).

Test-retest. No test-retest data could be found.

Validity. Content/face. The PROMIS Fatigue SF asks about
the intensity of fatigue and its impact on day-to-day function.

Comparison with other fatigue measures. In patients with
RA, PROMIS Fatigue SF scores were strongly correlated with the
RAND 36 Vitality and Fatigue NRS (- > 0.85). A range of strong
correlations was also observed between the different PROMIS
Fatigue SF scores (r > 0.91) (192).

Construct. In patients with RA, PROMIS Fatigue SF scores
were strongly and negatively associated with physical function
and participation (- =-0.77 to —0.78), and moderately to highly
and positively correlated with pain, sleep, anxiety, and depres-
sion (r = 0.60-0.75). Associations were strongest between fatigue
and other symptoms affected by worsening disease activity (pain,
function, and participation). PROMIS Fatigue SF scores were mod-
erately and directly correlated with the patient assessments of dis-
ease activity (r = 0.56-0.59) and weakly to moderately and directly
with tender joint counts, assessments of disease activity, and clin-
ical disease activity index (r = 0.32-0.50) but correlated only mini-
mally with observable characteristics such as swollen joint counts
and laboratory markers of inflammation (- = 0.15-0.22) (192).

Responsiveness. No data could be found.

Minimally important differences. No data could be found
in rheumatological patients. In patients with cancer, the following are
the recommended T score MCID ranges: 2.5 to 4.5 for the 17-item
Fatigue score and 3.0 to 5.0 for the seven-item Fatigue score (194).

Generalizability. The PROMIS Fatigue SF has been used
in RA, FMS, sickle cell disease, pregnancy, systemic sclerosis,
SLE, overlap connective tissue diseases, AAV, OA, undifferenti-
ated connective tissue disease, myositis, PSA, and healthy con-
trols (191,192,195).

Use in clinical trials. This tool has been applied in obser-
vational studies as well as in clinical trials.

Critical appraisal of the overall value to the
rheumatology community

Strengths. Scores on the PROMIS SFs showed evidence
of adequate reliability at the group level and correlated highly
with each other, other fatigue measures, and other PROMs that
reflect disease activity supporting construct validity. The option
to administer different subsets of test items via CAT or paper-
based SFs reflects an important strength of using item response
theory—derived measures. Other benefits to using PROMIS SFs
to measure fatigue include the reduced item number compared
with some other measures, which reduces respondent burden.
The availability of US general population norms facilitates compar-
isons of scores with those of age- and sex-matched individuals.
The PROMIS Fatigue SFs have been widely translated, facilitat-
ing their use in multiingual populations and multinational studies.
Also, modules of PROMIS measures are also available for use in
Epic electronic health records.

Caveats and cautions. Although attractive for use in many
settings, CATs require the availability of the internet, computers,
or mobile technology (eg, smartphones) and algorithms for real-
time administration and scoring. Moreover, the use of CATs in
international clinical trials would require that the complete item
bank has undergone translation and cultural validation into multi-
ple languages. Thus, in clinical trials and across health systems in
which internet access to support CAT platforms may be limited,
the use of fixed-item SFs may be preferable to ensure reliable col-
lection of data. We could not examine responsiveness or change
in fatigue in relation to treatments or other intervention because
data to that effect are not available.

Clinical usability. The available data suggest that the
PROMIS is a useful tool for measuring fatigue.

Research usability. The available data suggest that the
PROMIS is a useful research tool to measure fatigue.

REVISED PIPER FATIGUE SELF-REPORT SCALE
(PFS-R)

Description

Purpose. The PFS was developed to assess perceived
fatigue in patients with chronic diseases such as cancer. The
scale was originally developed in 1989 and was revised in 1998
(161,196).

Content or domains. The PFS-R consists of four dimen-
sions of subjective fatigue. The subscales are behavioral/sever-
ity (six items), affective meaning (five items), sensory (five items),
and cognitive/mood (six items). The behavioral/severity subscale
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consists of items related to the impact and distress of fatigue on
activities of daily living, the affective meaning subscale consists
of items related to the emotional attributes of fatigue, the sen-
sory subscale consists of items related to physical symptoms of
fatigue, and the cognitive/mood subscale consists of items related
to mental and mood status (161).

Number of items. The original PFS consisted of 40 ques-
tions (items). The PFS-R includes 22 questions, numerically scaled
(161). Five additional items are not used to calculate subscale or
total fatigue scores, but the authors recommend keeping them on
the scale because they furnish qualitative data.

Response options/scale. Each of the 22 questions should
be answered with a number that varies from 1 to 10. The smaller
numbers indicate a strong disagreement with the statement, and
the larger numbers indicate a strong agreement. Item 1, in par-
ticular, gives a categorical way in which to assess the duration of
the respondent’s fatigue. The other four items are open-ended
questions.

Recall period for items. The PFS-R deals with the fatigue
that the subject is experiencing “now.”

Cost to use. Members of health care community can repro-
duce the scale for noncommercial use.

How to obtain. The questionnaire is available in the study.
It is reprinted with permission (196).

Practical application

Method of administration. The PFS-R is a patient self-
report completed with pen and paper.

Scoring. The total score varies from O to 10. Total and sub-
scale mean scores are derived from summing up the individual
items and dividing this value by the number of items in the sub-
scale/total scale to maintain the 0 to 10 scaling. The severity codes
are as follows: 0 = none, 1 to 3 = mild, 4 to 6 = moderate, and 7
to 10 = severe. In the case of missing item data, if the respondent
has answered at least 75% to 80% of the remaining items on that
particular subscale, the subscale mean score is calculated based
on the number of items answered. The mean value is substituted
for the missing item score.

Score interpretation. The higher scores correspond with
higher fatigue levels.

Respondent time to complete. The time to complete
has not been reported.

Administrative burden. The time to score has not been
reported.

Translations/adaptations. Versions in Greek, French,
Dutch, Swedish, and Portuguese (Brazilian) have been carried out.

Psychometric information

Floor and ceiling effects. No data are available on floor/
ceiling effects in rheumatology.

Reliability. Internal consistency. The PFS has been
reported in a study of 110 consecutive patients with cancer.
Internal consistency was evaluated using Cronbach’s a; for the
entire PFS-R (22 items), it was 0.95, an excellent value (197).

Test-retest. In a study of patients with SLE, the test-retest
reliability of PFS-R (22 items) was 0.92. Seven patients were
studied over a 2-week interval (198).

Validity. Content/face. The items and their wording
cover a multidimensional measure of cancer-related fatigue.
Face and content of the items were determined by a literature
review and a review by an 11-member national fatigue expert
panel (161).

Comparison with other fatigue measures. The PFS had
a significant correlation (P < 0.001) with the POMS (197). In a
study of patients with cancer, Pearson’s correlations of the
PFS total fatigue score with the MFI and Rotterdam Symptom
Checklist (RSCL) subscales were moderate (range 0.49-0.84).
As expected, the PFS total fatigue score correlated highest with
the MFI subscale for general fatigue (0.84) and lowest with the
MFI subscale for mental fatigue (0.49) of the MFI. The PFS total
fatigue score correlated well with the overall QoL score of the
RSCL (0.74). The highest correlation with the RSCL was found
between the PFS behavioral/severity subscale and the RSCL
overall QoL score (0.78) (199).

Construct. In a study of patients with FMS, it was observed
that the PFS scores were correlated with depression, anxiety,
and poor quality of sleep (200).

Responsiveness. In a study examining the effects of
exercise intervention on fatigue level among patients with SLE,
there was a statistically significant difference between the study
group and the control group regarding fatigue level post inter-
vention; 54.3% and 40.0% of the study and the control groups,
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respectively, experienced severe fatigue before the intervention
compared with 17.1% and 31.4% post intervention (198).

Minimally important differences. The minimally impor-
tant differences have not been reported.

Generalizability. The PFS has been used in patients with
FMS and SLE (198,200).

Use in clinical trials. This tool has been applied in obser-
vational studies as well as clinical trials.

Critical appraisal of the overall value to the
rheumatology community

Strengths. PFS analysis shows subscales of behavioral/
severity, affective meaning, sensory, and cognitive/mood.

Caveats and cautions. As reviewed, most of the available
validation information is from patients with cancer, and little infor-
mation is available from patients with rheumatic conditions.

Clinical usability. The available data suggest that the PFS
is not recommmended until studies of internal consistency, reliability,
and construct validity in rheumatologic patients become available.

Research usability. As for clinical usability, the PFS is not a
recommended research tool to measure fatigue in rheumatologic
patients.

PROFILE OF MOOD STATES - SUBSCALE
FATIGUE (POMS-F)

Description

Purpose. The POMS is an instrument that measures mood.
This measure was developed in the United States (Biehl and
Landauer: unpublished observations). The POMS is mainly used
in the context of clinical psychology, psychotherapy, medicine, and
sports science. In the clinical context, it has been used in the fields
of cardiology (201), oncology (202), neurology, and HIV research
(203). Published in 1975, it was designed to measure mood.
However, it may address some of the cognitive elements and
overwhelming fatigue experienced by patients with RA.

Content or domains. The POMS covers domains of
depression, anxiety, fatigue, vigor, irritability, tension, and confu-
sion. For the development of the SF, the scales for confusion and

tension were omitted, and the scales for anxiety and depression
were combined into one scale.

Number of items. Originally, the POMS included 65 items
that loaded on seven different scales (depression, anxiety, fatigue,
vigor, irritability, tension, and confusion). In addition to the long
version, an SF of the POMS is available. The 35 items load on
four scales (depression/anxiety, fatigue, vigor, and irritability) (204).
There is also a seven-item fatigue-inertia subscale of the POMS-F
Inertia scale.

Response options/scale. The response scale is divided
into five categories ranging from not at all to very strong.
In the short version, the answer scale is divided into seven
categories.

Recall period. The questions refer to the time period of the
“last week including today.” The short version refers to the last 24
hours or the last week.

Cost to use. The forms and manual have a cost.

How to obtain it. The questionnaire is under copyright and
can be ordered online or by telephone from Multi-Health Systems,
Inc (https://storefront.mhs.com/collections/poms-2).

Practical application

Method of administration. The POMS is a patient self-
report completed with pen and paper.

Scoring. The POMS-F total scores range from O to 28. The
instructions and scoring template can be downloaded from the
developers’ website.

Score interpretation. Higher scores reflect greater fatigue
severity. The total fatigue score is 28.

Respondent time to complete. The test takes approxi-
mately 8 to 10 minutes for the long version and 3 to 5 minutes for
the short version (205).

Administrative burden. The time to score has not been
reported.

Translations/adaptations. The POMS is available in Ger-
man, English, Japanese, French, Spanish, Portuguese, Malay-
sian, and Chinese.
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Psychometric information

Floor and ceiling effects. The floor effect was high in the
domains of irritability and numbness for the modified POMS, but
there were no ceiling effects; there are no data for the FS (206).

Reliability. Internal consistency. In patients with RA, the
POMS had good internal consistency (Cronbach’s a = 0.88, a
good value) (207).

Test-retest. No test-retest data could be found.

Validity. Content/face. ltems cover a range of fatigue
impacts.

Comparison with other fatigue measures. The POMS-F
has moderate or stronger inverse correlations (- > —0.50) be-
tween the SF-36 VT and FSI (201).

Construct. Nyenhuis et al (208) used the POMS in 400 healthy
adults and 170 geriatric patients. The authors reported a good
concordance with the depression and anxiety instruments Beck
Depression Inventory (209) and the Brief STAI (210), respectively.

Responsiveness. Three dance- or exercise-based interven-
tions revealed change in POMS, although this only approached
significance (169,211,212), whereas in one of these interventions,
the MAF showed significant change (169).

Minimally important differences. The MCID estimated
by linear regression was 16.6 (42).

Generalizability. The POMS-F has been used in patients
with SLE, AAV, and RA (213-215).

Use in clinical trials. This tool has been applied in obser-
vational studies.

Critical appraisal of the overall value to the
rheumatology community

Strengths. The POMS-F is a widely used instrument and is
easy to administer to patients and to be reviewed by interviewers.

Caveats and cautions. The POMS-F was not designed
for rheumatological pathologies, and little information is available
regarding its validity in such populations.

Clinical usability. The POMS-F is not used in the clinic
setting.

Research usability. It may be a useful research tool to
identify fatigue and response to treatment.

RHEUMATOID ARTHRITIS IMPACT OF DISEASE
FATIGUE SUBSCALE

Description

Purpose. The RAID-F is a measure specifically designed for
patients with RA, with the aim to assess the impact of its domains
in patients’ fatigue.

Content or domains. The RAID covers domains of pain,
functional disability, fatigue, emotional well-being, physical well-
being, sleep, and coping (216). The RAID-F includes only the
fatigue item (217).

Number of items. The RAID-F is calculated based on an
NRS question, assessed as a number between 0 and 10 (218).

Response options. Patients are instructed to circle the
number that best describes each domain. The options range from
“not fatigue” to “totally exhausted” (218).

Recall period for items. The preceding week.
Cost to use. No cost.

How to obtain. The RAID can be obtained from the Euro-
pean League Against Rheumatism website at https://www.eular.
org/tools_products_.cfm.

Practical application

Method of administration. The RAID-F is a patient self-
report completed on pen and paper.

Scoring. The RAID-F is calculated based on an NRS ques-
tion and is assessed as a number between 0 and 10 (218).

Score interpretation. The range of the RAID-F value is O
to 10, and higher figures indicate worse fatigue.

Respondent time to complete. The RAID-F usually takes
less than 1 minute to complete.

Administrative burden. The time to score has not been
reported.

Translations/adaptations. The RAID has been translated
into over 70 languages (https://www.eular.org/tools_products_.
cfm).
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Psychometric information

Floor and ceiling effects. In Heiberg et al, a weak floor
effect was observed. The floor effect was the most pronounced
for the sleep and coping components (219).

Reliability. The reliability of the RAID has been tested with the
ICC (two-way model; single measure) with a 95% Cl. Reliability was
very high (ICC = 0.90; 95% CI 0.84-0.94), with mean (SD) scores
of 3.8 (2.2) and 3.6 (1.9) at the first and second assessments (218).

Validity. Content/face. ltems were generated by
patients with RA and rheumatologists/health professionals
(216,218).

Comparison with other fatigue measures. The RAID corre-
lates with the physical and mental component summary meas-
ures of the SF-36 (r = —0.59 and P < 0.001 for both) (218).

Construct. The RAID correlated with patients’ global disease
activity (- = 0.76) and the DAS28 (r = 0.69) (P < 0.001 for both)
(218).

Responsiveness. In disease-modifying antirheumatic drug—
naive patients with RA (n = 230) who started a treat-to-target
trial, responsiveness was high at 3 and 6 months (standardized
response mean of more than 0.80) (220).

Minimally important differences. An MCID of 3 points
has been defined (221). The sensitivity to change was good, and
standardized response means were good (0.98; 95% Cl 0.96-1.00)
compared with the DAS28 (1.06; 95% CI 1.01-1.11) (218).The
patient acceptable symptom state has a maximum of 2 points (221).

Generalizability. The RAID was developed for RA.

Use in clinical trials. This score has been used in RA clin-
ical trials as a measure of their impact (218).

Critical appraisal of overall value to the
rheumatology community

Strengths. The RAID-F has good internal consistency, relia-
bility, and construct and criterion validity (216,218).

Caveats and cautions. More work is needed on the cop-
ing tool, regarding both the concept and the instrument (218). This
issue is not easy to understand (222).

Clinical usability. The RAID has been used in registries
(219) and also in national audits (223), both as a global score
and for individualized goal setting in clinical practice, using its

seven items individually instead of its global weighted score
(224-226).

Research usability. The RAID has been used in RA clinical
trials (227).

SHORT FORM 36 VITALITY

Description

Purpose. The SF-36 VT was developed to measure vitality,
conceptualized as a single continuum from energy to fatigue, in
general and in clinical populations; the complete SF-36 was first
published in 1992 (228). The second version was published in
2000 (SF-36 version 2); in the SF-36 version 2, one vitality ques-
tion has been reworded (from “full of pep” to “full of life”). The
SF-12 version 2, a shorter version published at the same time,
also includes a vitality subscale. Most publications do not state
whether they have used the SF-36 VT or the reworded SF-36
version 2 VT.

Content or domains. The SF-36 VT covers energy (eg,
feeling full of pep) and fatigue (eg, feeling worn out), whereas the
SF-12 VT contains one item on energy.

Number of items. Original and revised versions
have four items in the SF-36 VT (two on energy and two on
fatigue) to produce a single score; the SF-12 VT has one
item (energy).

Response options. In the original SF-36, the vitality sub-
scale has six response options ranging from all of the time to none
of the time. In the SF-36 version 2 and the SF-12 version 2, these
have been reduced to five options to improve the psychometric
performance (see developer’s website at http:// www.sf-36.0rg/
tools/sf36.shtml).

Recall period for items. The SF-36 is available in a stand-
ard form that uses a 4-week recall period and in an acute form
that uses a 1-week recall period.

Cost to use. License fees are available on application and
depend on whether the survey is used in a commercial or non-
profit setting. Manuals can also be purchased.

Practical application

Method of administration. The SF-36 is a patient self-
report (229).
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Scoring. ltems are summed for a total score, which can be
transformed to a standard score.

Score interpretation. Scores range from 0 to 100, with
higher scores representing less fatigue. In terms of normative
data, age- and sex-based norms are available for many countries
(229). Rheumatology studies report mean SF-36 VT scores for
healthy controls of 57.4 and 62.2 (n = 77-606) (151,230). This
compares with the SF-36 VT mean of 43.4 (SD 23.4) in RA, 43.0
(SD 24) in AS, 38.9 in primary SS, 35.9 (SD 23.1) in SLE, 27.1
(SD 21.1) in FMS, and 25.7 (SD 20.1) in PsA, although SDs are
wide (n = 152-13722) (11,151,231). However, two studies report
a higher vitality, one in patients with RA compared with in healthy
controls, and in the other in patients with OA 2 to 10 years after
joint arthroplasty (232,233).

Respondent time to complete. The SF-36 VT has only
four items. However, if it is administered with the entire SF-36
questionnaire, this would take longer to complete. The format is
not difficult to understand.

Administrative burden. Scoring the SF-36 VT is relatively
quick, but it is rarely administered in isolation, and scoring the
entire SF-36 is more complex and takes longer. Computerized
systems are available for purchase from Quality Metric (229).

Translations/adaptations. The SF-36 VT is available in
over 120 languages (229).

Psychometric information

Floor and ceiling effects. The SF-36 VT subscale has
shown minimal floor and ceiling effects (0.1% and 0.3%, respec-
tively) (234).

Reliability. /nternal consistency. For the SF-36 VT, Cron-
bach’s a was 0.84 to 0.88 over three time points in patients
with RA (n = 631) (150), whereas in patients with OA (n = 62), all
SF-36 domains, including the SF-36 VT, had a Cronbach’s a of
0.75 10 0.94 (232).

Test-retest. In one OA study (n = 62; mean age 58 years,
2 to 10 years post arthroplasty), 4-week test-retest reliability of
the SF-36 VT was r = 0.92 (232); in contrast, another OA study
found very poor 1-week stability at r = 0.03 (n = 21; mean age
70 years) (235). In patients with RA (n = 150), the ICC for the
SF-36 VT was excellent (0.91; 95% CI 0.86-0.94) over 2 weeks
(236).

Validity. Content/face. The SF-36 VT covers both energy
and fatigue, but these may not be opposite ends of a single con-
tinuum (237). Thus, although a person who is not fatigued would

score 0 out of 100 on a scale containing four fatigue items, they
could potentially score 50 on the SF-36 VT by answering no to
both the energy and fatigue items because of a lack of energy
rather than the presence of fatigue. In an RA study, the SF-36
version 2 VT items loaded across the following two separate fac-
tors: “full of life” and “lot of energy” loaded on a factor with items
of feeling happy, peaceful, and healthy, whereas “feel tired” and
“worn out” loaded on a factor with items of feeling down and
feeling sad (n = 401) (237).

Comparison with other fatigue measures. Data on criteri-
on validity in rheumatology populations are varied for the SF-
36 VT. For example, correlation with the MAF ranges from very
strong (0.79) in RA (139) to strong in OA (-0.54) (119) but only
is moderate in AS (-0.37) (12). Correlation with a Fatigue VAS
ranges from very strong (0.8) in RA (139) to strong (0.64) in
AS (183). Correlation with the facet and domain scores of the
Profile of Fatigue ranges from very strong (-0.84) to strong
(=0.63) (in patients with primary SS; n = 50) (238), and cor-
relation with the MDFI domains ranges from strong (0.73) to
only moderate (0.42) (in patients with AS; n = 812) (13). In the
evaluation of the BRAF-MDQ and its four subscales, correla-
tions with the SF-36 VT were moderate to strong (-0.40 to
—0.68), but in every instance, they were lower than the strong
correlations between the BRAF and MAF or FACIT-F (-0.52
to —0.83) (30).

Construct. In patients with RA (n = 86), the SF-36 VT corre-
lated strongly with disability (- = 0.56) and weakly to moderately
with physician global assessment, patient global assessment,
pain, tender joints, and inflammatory markers (-0.27 to —0.37)
(239); its correlation with anxiety, depression, and helplessness
is reported as 0.28 to 0.50 (n = 229) (30). The SF-36 VT dis-
criminated between patients with RA with low versus moder-
ate DAS28 but not between those with moderate versus high
DAS28 (n = 200) (236).

Responsiveness. In patients with RA (n = 631) receiving
24 weeks of anti-TNF therapy, the SF-36 VT showed a mean
improvement of 5.2 in patients who did not achieve an ACR20 for
improvement in disease activity (ES 0.25) compared with 31.4 in
those who achieved ACR70 (ES 1.52), which were similar to the
changes demonstrated by the FACIT-F (150). In patients with PsA
(n = 313), 24-week treatment with anti-TNF therapy produced
a mean improvement of 12.8 (SD 21) compared with 1.7 (SD
19.1) in the placebo group (157). In patients with AS (n = 40) ran-
domized to etanercept or placebo, the SF-36 VT showed an ES
of 0.54 for treatment at 1 month and an ES of 0.69 at 4 months,
whereas the FSS was not responsive at 1 month (ES 0.15) but
showed a similar ES at 4 months (0.43) (126). In patients with OA
of the hip (n = 135) and knee (n = 59) receiving total joint replace-
ments, the SF-36 VT showed an ES of 1.0 and 0.6, respectively,
at 6 months (240).
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Minimally important differences. A study of 80 patients
reported significant levels of fatigue (mean normalized [0 = none;
100 = maximum)] fatigue scores for seven instruments including
the SF-36 VT). The MCID of normalized scores estimated by linear
regression ranged from 7.0 (CFS) to 14.3 (MFI), with an SF-36 VT
MCID score of —=10.7 (95% Cl -15.5 to —5.9) (128).

Generalizability. The SF-36 VT can be aggregated
with other subscales to form the mental component sum-
mary score; in earlier literature, the SF-36 VT data were not
always reported separately. However, recent evidence indi-
cates that fatigue is a priority for rheumatology patients as well
as patients with several other conditions (25,26). Thus, the SF-
36 VT data are increasingly being provided. SF-36 VT reports
in musculoskeletal studies include data from patients with
RA, PsA, AS, primary SS, SLE, FMS, and OA (11,13,30,42,55
,128,1389,146,150,159,230,232,233,236,237,239,241-244).
Only a few studies using the SF-12 could be found (all in OA),
and these did not report the single vitality item separately. Overall,
the SF-36 has been used in 14000 articles, and the revised SF-
36 version 2 has been used in 260, as reported on the develop-
er's website at the following URL: https://www.omicsonline.org/
articles-images/2155-9562-6-323-t002.html.

Use in clinical trials. The SF-36 VT is a generic out-
come measure in clinical trials of patients with several rheu-
matic and nonrheumatic disorders, including OA, RA, SLE,
ulcerative colitis, primary SS, FMS, and AS, among others
(245-250).

Critical appraisal of overall value to the
rheumatology community

Strengths. The SF-36 VT has been used across many rheu-
matologic conditions and in many studies. Internal consistency;,
construct validity, and sensitivity are good. The SF-36 VT may be
useful when wishing to compare fatigue with patients with other
conditions and with healthy populations.

Caveats and cautions. In rheumatology populations,
there are conceptual concerns over the assumption of fatigue
and energy as opposite ends of a single continuum because
energy is a positive health state rather than an absence of
fatigue, which is supported by data demonstrating that the two
energy and two fatigue items load on two separate factors. There
are some reports that vitality is higher in patients with OA and
RA than in healthy controls and reports of ceiling effects for the
SF-36 VT, and item response theory suggests that the SF-36
VT may not capture higher levels of fatigue. Although criterion
validity is good with the MAF and a Fatigue VAS in RA, there
are a range of correlations with other fatigue PROMs in rheuma-
tology populations, some as low as 0.37. The conflicting data

on test-retest performance in rheumatology (ranging from 0.03-
0.92) are concerning.

Clinical usability. It is not commonly used in clinical care
(23).

Research usability. The SF-36 VT is frequently used in
rheumatology research, providing a global fatigue score. However,
the above caveats from data in rheumatology populations should
be noted. If the entire SF-36 is being administered in order to
capture many health domains to compare with other populations,
then researchers may wish to consider whether an additional brief
fatigue measure would be helpful (23).

CONCLUSIONS

Fatigue is a symptom experienced by many patients suffer-
ing from chronic diseases, including rheumatological patients.
Because of differences in definition and measures of fatigue, var-
ying prevalence rates have been reported. One study showed a
prevalence of fatigue between 35% and 82% in different diseases
(251). Disabling fatigue may have a major influence on the daily
activities and the social and professional lives of patients and their
relatives, resulting in a reduced QoL (177). Fatigue impacts the
ability of patients to manage self-care; thus, its management is
an important clinical goal. Most patients do not discuss fatigue
with their clinicians, but when they do so, they feel the symptom
is dismissed or only briefly addressed because physicians lack
the tools to understand and manage this symptom (20). The main
area of the use of fatigue scales is research because they are gen-
erally unwieldy to incorporate into the clinical setting. In any case,
given that fatigue has a high prevalence and impact on QoL, it is
important that this symptom should be considered within routine
clinical evaluation.

Understanding the impact of fatigue in rheumatic disease
conditions is important for patients and clinicians. Integrating
fatigue assessment into the management of patients will help
enhance the evaluation of their health experience and degree of
disability. The level of fatigue can often not be explained by clini-
cal parameters (10). In this light, the use of validated instruments
allows for a more comprehensive assessment of the disease and
the impact of any interventions.

Fatigue is a complex multidimensional symptom with sub-
jective and objective components. The review of fatigue meas-
ures yields a wide array of tools with a varying number of items
and differences in the dimensions of fatigue that they cover (eg,
physical, cognitive, and emotional aspect) and in their psycho-
metric properties. For example, some instruments include only
physical fatigue, although emotional and psychosocial fatigue
are also experienced by rheumatological patients. This may be,
in part, why less is known about fatigue or how to manage it in
this population.
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Whether multidimensional instruments of fatigue are needed
has been discussed in the literature. For example, Lai et al
(252) suggested that there is limited clinical value in measur-
ing multidimensions of fatigue in patients with cancer. Although
the multidimensional instruments offer the theoretical advantage
of covering more aspects of fatigue, such as the cognitive or
affective symptoms, the multidimensional instruments often take
longer to complete, may be more expensive to use, and may
contribute to participant burden when compared with single-
dimensional instruments (253).

When designing a clinical research study, investigators must
consider the strengths and weakness of the different fatigue meas-
ures. Studies of fatigue and the impact of interventions to reduce
fatigue require the use of valid and reliable instruments. For exam-
ple, the usefulness of any questionnaire in clinical management
and research trials depends on its ability to indicate a likelihood of
treatment success during follow-up. The MCID reflects a clinically
relevant change score, but data available only for sorne measures.
On the other hand, it is evident that because of ceiling and floor
effects, the same scale may not be useful for all (eg, patients with
terminal cancer and patients with newly diagnosed MS with subtle
symptoms).

The use of multiple instruments across studies, with inappro-
priate or unvalidated scales, results in a lack of consistency in the
components of fatigue measured and limits comparisons across
studies. As aresult, the prevalence and incidence of fatigue, as well
as its impact in rheumatologic disorders, are less well established.
Another challenge with the fatigue instruments as employed in
these patients is the variability in the types of responses (eg, Likert
and dichotomous). Thus, the ability to merge or harmonize data
across studies is significantly impacted.

The following scales stand out in this review because
they were developed and validated in specific rheumatological
populations, leading us to recommend their use: the BRAF-
MDQ and the BRAF-NRS in patients with RA; the FACIT and
the FSS in patients with SLE, and the PROFAD-SSI in patients
with primary SS.

The aim of this review was to determine the suitability of
fatigue instruments that could be used in research in patients with
rheumatological disorders. Each of these tools has shown variable
psychometric validity. This review did not identify a scale or instru-
ment that could be designated as the ideal fatigue instrument for
use in patients with different rheumatological disorders. Ultimately,
the selection of a fatigue measure should be tailored to the goals
of the research.
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