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Abstract
Objective—To estimate the minimal clinically important difference (MCID) of seven measures of
fatigue in rheumatoid arthritis.

Study Design and Setting—A cross-sectional study design based on inter-individual
comparisons was used. Six to eight subjects participated in a single meeting and completed seven
fatigue questionnaires (nine sessions were organized and 61 subjects participated). After completion
of the questionnaires, the subjects had five one-on-one 10-minute conversations with different people
in the group to discuss their fatigue. After each conversation, each patient compared their fatigue to
their conversational partner’s on a global rating. Ratings were compared to the scores of the fatigue
measures to estimate the MCID. Both non-parametric and linear regression analyses were used.

Results—Non-parametric estimates for the MCID relative to “little more fatigue” tended to be
smaller than those for “little less fatigue”. The global MCIDs estimated by linear regression were:
FSS 20.2, VT 14.8, MAF 18.7, MFI 16.6, FACIT–F 15.9, CFS 9.9, RS 19.7, for normalized scores
(0 to 100). The standardized MCIDs for the seven measures were roughly similar (0.67 to 0.76).

Reprint request and corresponding author: Pr Jacques Pouchot, Département de Médecine Interne, Hôpital Européen Georges Pompidou,
20, rue Leblanc, 75908 Paris Cedex 15, Tel: +33 1 56 09 33 30, Fax: +33 1 56 09 38 16, E-mail: jacques.pouchot@egp.aphp.fr.
Dr. Lacaille is a Canadian Institutes of Health Research/Arthritis Society of Canada New Investigator. Mr. Lehman holds a doctoral
fellowship award from the Canadian Institutes of Health Research, the Michael Smith Foundation for Health Research and the Canadian
Arthritis Network. Dr. Kopec is a Senior Scholar of the Michael Smith Foundation for Health Research. Dr. Liang is the Molson
Foundation Arthritis Scholar.
Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting
proof before it is published in its final citable form. Please note that during the production process errors may be discovered which could
affect the content, and all legal disclaimers that apply to the journal pertain.

NIH Public Access
Author Manuscript
J Clin Epidemiol. Author manuscript; available in PMC 2009 July 1.

Published in final edited form as:
J Clin Epidemiol. 2008 July ; 61(7): 705–713.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Conclusion—These estimates of MCID will help to interpret changes observed in a fatigue score
and will be critical in estimating sample size requirements.

Keywords
minimal clinically important difference; sample size requirement; fatigue; rheumatoid arthritis;
health status; interpretation

Rheumatoid arthritis (RA) is a chronic inflammatory disease that causes joint pain and
destruction, and disability. The majority of persons with RA complain of fatigue [1–4], and
describe it as different from their normal tiredness in that it is overwhelming and uncontrollable
[5]. Patients identify physical, cognitive and emotional components of fatigue and complain
that their symptom is commonly ignored by physicians [5]. In one study, 57% of patients
reported that fatigue was the most important aspect of their disease [3] and in another, 42% of
RA patients had clinically important levels of fatigue [4]. Fatigue in RA is associated with
sleep disturbance, functional disability, pain, depressive symptoms and adverse psychosocial
consequences [2,4,6]. Despite its high prevalence and its profound negative impact on quality
of life [5,7,8], fatigue remains rarely evaluated in clinical studies.

Fatigue is a non-specific subjective symptom. In the absence of an objective measurement,
fatigue can only be assessed by asking the subject. The measurement properties of available
instruments need to be evaluated if they are to be used clinically or in clinical trials. Among
the psychometric properties, longitudinal validity (responsiveness, sensitivity to change) is one
of the most important. Closely related is the minimal clinically important difference (MCID),
which is defined as “the smallest difference in score in the domain of interest (fatigue) which
patients perceive as beneficial and which would mandate, in the absence of troublesome side
effects and excessive cost, a change in the patient’s management” [9]. The MCID is essential
to interpret the magnitude of longitudinal changes or differences when comparing two
treatments or different group of patients. Knowledge of MCID is also essential for meaningful
sample size calculations in clinical trials.

The aim of our study was to estimate the MCID of seven validated self-administered measures
of fatigue in persons with RA. The fatigue instruments identified from a literature review as
suitable for use in RA and studied were: the Fatigue Severity Scale (FSS) [10,11], the Vitality
scale of the MOS-SF36 (VT) [12], the Multidimensional Assessment of Fatigue (MAF) [2],
the Multidimensional Fatigue Inventory (MFI) [13], the Functional Assessment of Chronic
Illness Therapy–Fatigue (FACIT–F) [14], the Chalder Fatigue Scale (CFS) [15], and a global
numerical rating of fatigue with a 10-point scale (RS).

Patients and Methods
Patients

The study was conducted at the Mary Pack Arthritis Centre, Vancouver, Canada. All
participants signed an informed consent. Eligible persons had RA as defined by the American
College of Rheumatology (ACR) [16]. Participants had to be outpatients. Patients unable to
complete self-administered questionnaires, or unable to read or converse in English, were
excluded.

Study design
Six to eight subjects participated in each session. There were nine sessions with a total of 61
subjects, a sample size based on previous studies using a similar methodology [9,17–20]. After
a detailed description of the study, each participant completed the seven fatigue instruments,
and the Health Assessment Questionnaire (HAQ) [21] to assess their physical function. In
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addition, demographic data, and self-assessment of disease activity and pain assessed by 10-
point numerical rating scales were obtained. This component took 30 to 40 minutes to complete.

After completing the questionnaires, participants had five consecutive one-on-one
conversations using the “inter-patient” cross-sectional method described by Redelmeier and
Lorig [17]. Before the meeting, the principal investigator (JP) who did not know the participants
grouped them into conversational pairs. The conversations were private and in separate offices,
and lasted about 10 minutes. Prior to each conversation, we encouraged the participants to
discuss issues they felt were important with respect to their fatigue. To assist this discussion
and standardize the focus on fatigue, we provided participants with three questions about the
components, the severity and the burden of fatigue. At the end of each conversation, both
participants of the pair were asked to separately and confidentially rate their fatigue level
relative to that of their conversational partner on a single global rating scale. The single rating
item asked: “Thinking of the past week, compared to this person, I have:” and the seven
response categories of the Likert scale used were: “Much more fatigue”, “Somewhat more
fatigue”, “A little bit more fatigue”, “About the same fatigue”, “A little bit less fatigue”,
“Somewhat less fatigue”, “Much less fatigue”. Rating forms were collected after each round,
following which the next set of pre-specified pairs of participants met and the process, including
the instructions, was repeated.

Questionnaires
The literature review identified seven validated self-administered fatigue instruments that
appeared to be the most suitable for RA patients (Table 1). Their selection was based on the
content of the instrument, documented psychometric validity, availability in English, previous
use in inflammatory rheumatic diseases, the ability to be self-administered, and the number of
items. Not all the selected questionnaires have been used in RA. The recall period was
standardized to one week for all seven fatigue measures (even if the time frame differed in the
original version of the questionnaire).

Fatigue Severity Scale (FSS) [10,11]—The FSS measures the impact of fatigue on
activities of daily living. This is a 9-item questionnaire with a 7-point rating scale response
format ranging from 1 (“completely disagree”) to 7 (“completely agree”). It has been widely
used and validated in patients with systemic lupus erythematosus (SLE) [10,11,22,23], but has
not been studied in RA. The nine items are combined in a global fatigue score computed as the
average of the individual item responses. The scores can range from 1 (no fatigue) to 7
(maximum fatigue).

Vitality scale of the MOS-SF36 (VT) [12]—The VT subscale of the MOS-SF36 explores
both fatigue and a related concept, energy level. Item responses are rated on a 6-point Likert
scale from “all the time” to “none of the time”. The score can vary from 0 (the worst score) to
100 (the best score). The VT subscale has been used in many chronic rheumatic conditions,
including RA [7,24].

Multidimensional Assessment of Fatigue (MAF) [2]—This questionnaire contains 16
items and covers four dimensions of fatigue: severity, distress, degree of interference in
activities of daily living, and timing. Items are rated using a 10-point numerical scale (14 items)
or multiple-choice (4 choices) responses (2 items). A global fatigue index (GFI) can be
computed using 15 out of the 16 items and ranges from 1 (no fatigue) to 50 (severe fatigue).
The MAF has been used mainly in RA [2,3,25,26].

Multidimensional Fatigue Inventory (MFI) [13]—The MFI contains 20 statements
organized into five dimensions of fatigue with four statements each (general fatigue, physical
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fatigue, reduced activity, reduced motivation, mental fatigue). The response-scale has five
choices from agreement “yes, that is true” to disagreement “no, that is not true”. A global
fatigue score combining the five results ranges from 20 to 100, with higher scores indicating
higher levels of fatigue. The psychometric properties of the MFI have been well documented;
it has been frequently used in oncology [12] and rheumatic conditions, including primary
Sjögren’s syndrome (SS) [27,28], SLE [28], ankylosing spondylitis (AS) [29], and RA [7,
27].

Functional Assessment of Chronic Illness Therapy–Fatigue scale (FACIT–F)
[14]—This is a widely used instrument for cancer-related fatigue. It has 13 items and a five-
point Likert type rating scale (0 = “not at all” and 4 = “very much”), and explores the severity
of fatigue in a uni-dimensional basis. A total score is the sum of the individual items and ranges
between 0 (maximum fatigue) and 52 (no fatigue). It has been used in primary SS [30] and in
RA (results published only in abstract form).

Chalder Fatigue Scale (CFS) [15]—This self-administered questionnaire was developed
for use for both normal and clinical populations [31]. It consists of 11 items, covering physical
and mental aspects of fatigue. The responses are on 4-point Likert scales. A total fatigue score
is obtained by adding the score of all 11 items and ranges from 0 (no fatigue) to 33 (maximum
fatigue). It has been used in primary SS [32], SLE [23], but not in RA.

Global assessment of fatigue—We administered a 10-point numerical Rating Scale (RS)
where 0 represented “no fatigue at all” and 10 represented “fatigue as bad as it could be”.
Global assessment of fatigue has been widely employed in chronic inflammatory rheumatic
conditions including primary SS [32], SLE [22], and RA [4,5,7].

Health Assessment Questionnaire (HAQ) [21]—This widely used validated scale
assesses physical function and disability due to RA. Scores range from 0 to 3 with higher
numbers representing poorer physical functioning.

Data collection and analysis
Recommended scoring methods for each questionnaire were applied to obtain raw scores. To
facilitate comparisons, the raw scores were then rescaled to 0–100 point scales of increasing
fatigue. Following the approach described by Redelmeier and Lorig [17], we matched each
self-reported comparison rating to the differences in fatigue scores of the associated subjects
on the various questionnaires. Mean differences were calculated for each questionnaire after
grouping according to comparison ratings. Since one would expect that the mean difference
associated with the “about the same fatigue” category should be zero, mean differences for the
other categorized were “standardized” by subtracting this value as an adjustment for self-report
bias. Comparative tests and confidence intervals were derived using large sample normal
theory for linear contrasts.

In addition to this essentially descriptive analysis, we applied linear regression based on the
model proposed by Brant et al. [18]. The model relates the multiple pairwise ratings reported
by patients to underlying perceptions of fatigue relative to the mean level in the overall
population. Random effects repeated-measures analysis was applied to the pairwise ratings to
provide imputed fatigue indicator scores on a interval scale with equi-spaced anchors (e.g. 2
= “somewhat more fatigue”, −1 = “a little bit less fatigue”). Simple linear regression was then
applied to relate the imputed global fatigue values to questionnaire scores, providing slope
estimates to characterize MCIDs.
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SAS statistical software (SAS Institute, Cary, NC) [33] and R [34] were used for data
management and statistical analysis.

Results
Nine sessions were organized. The demographic features of the 61 participants are presented
in Table 2. The mean age was 60 years, with the majority being women. Subjects had an average
disease duration of more than 20 years, with self-reported HAQ, disease activity, and pain
scales in the mild to moderate range. As a group the fatigue severity was quite high as reflected
by the mean raw and normalized scores for fatigue (Table 2).

The range of reported fatigue among the participants was sufficient to permit the determination
not only of the MCIDs but also the size of the other differences between patients (Tables 3 and
4). Distribution of the fatigue contrasts covered the full spectrum from “much more fatigue”
all the way to “much less fatigue” (Table 2). The distribution of the contrasts’ discrepancies
demonstrated relatively few major discrepancies (Table 2).

Non-parametric analysis
The mean differences of patients’ scores for the seven fatigue measurement tools according to
the seven possible contrasts are presented in the Figure. The mean values for the “About the
same fatigue” contrast ranges from 0.1 for the MFI to 3.7 for the MAF for normalized score
(Table 3). The consistently positive values correspond to optimistic self-reference bias, though
confidence intervals indicate that this is significant only for the MAF (Table 3). As expected,
the greater the “distance” between the participants (at the maximum: much more or much less)
the greater the difference between subjects’ scores for all seven instruments (Table 4 and
Figure). However, some differences were larger for the “little bit less fatigue” than for
“somewhat less fatigue”. Such unexpected reversals were possibly arising from
misclassifications in the contrasts. These distances also seem reasonably equivalent between
the contiguous categories of fatigue contrast for all seven fatigue measures (Figure). The
normalized positive and negative MCID estimates are presented for the usual definition
(“About the same fatigue” to “A little bit less fatigue” or “A little bit more fatigue”) (Table 3).
For all fatigue instruments but the FACIT-F, the MCIDs were larger for the positive MCIDs
compared to the negative MCIDs, though the differences were not statistically significant
(Table 3).

Model based analysis
The random effects model for contrasts accounted for 61% of the total variance. There was no
evidence of self-reference bias or any interview-order effect. Separate graphs of the instruments
versus the estimated scores were all consistent with linearity (Figure). The linear MCID
estimates and corresponding confidence intervals are given in Table 3. They are consistently
larger than the non-parametric estimates, which can be explained by the statistical theory of
measurement error and misclassification as follows. The non-parametric estimates are
differences in the means of groups which are derived from a classification process which is
not entirely reliable. As a result, mean differences are “attenuated” towards zero in relation to
those that would be obtained if the classification process was infallible. While it is also true
that the imputed fatigue values used in the model-based approach are subject to statistical error,
the mathematical rules used to compute them incorporate adjustments to adjust for attenuation
bias. Additionally, the model based estimates combine information from all groups to provide
a single estimate (whose validity then rests on the assumption of linearity) with increased
accuracy as indicated by narrow confidence intervals.
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Discussion
The high prevalence of fatigue and its chronicity in RA patients is a major source of disability
and diminished quality of life [5,7,8]. It is described as a sensation of weakness, lack of energy
or tiredness, or even a sustained exhaustion associated with a decreased capacity for physical
and mental work [5,35]. Measuring fatigue can be used to assess and monitor fatigue in RA,
and to determine more effective treatment.

Even though the participants were ambulatory, they reported high levels of fatigue on all seven
instruments. Similar fatigue scores have been reported in RA patients with the VT scale of the
MOS-SF36, the MAF and MFI [2,3,7,24–27]. In the study by Barendregt et al. [27] that used
the MFI there was no difference in fatigue scores between patients with primary Sjögren’s
syndrome and patients with RA, and both groups reported significantly more fatigue than
healthy controls. No comparative data are available in RA patients with the FSS, the CFS and
the FACIT–F.

A challenge of using fatigue measures is to appreciate the significance of a given change in a
scale. In that respect, sensitivity to change –longitudinal validity– is one of the most important
psychometric properties of health outcome measures and is the ability of the instrument to
accurately detect change when it has occurred [36,37]. The sensitivity is assessed by summary
statistics such as the effect size (ES) or the standardized response mean (SRM) [38]. However,
most data on sensitivity do not provide information on the ability of an instrument to detect
important changes or differences from the patient’s perspective – “responsiveness”, the MCID
[9,17–20,36–40]. For example, the usual improvement following a total hip replacement
measured by a health status measure is certainly much larger than one that would be detected
following a less dramatic intervention, such as rehabilitation, and a much smaller improvement
(or worsening) in the health status measure may still represent an important change from a
patient’s perspective.

Knowledge of the MCID is essential for an instrument to be used in routine clinical practice
and as an outcome in clinical trials. Statistically significant differences, as presented in most
studies, are dependent on sample size and do not address clinical significance from the patient’s
perspective. Being able to translate changes or differences in scores into clinically meaningful
terms is crucial to the interpretation of the results. We stress, however, that both anchor-based
cross-sectional [17] and longitudinal [9] designs provide group-based MCID estimates [41].
They are obtained by relating mean values for clinical assessments for different subjective
comparison ratings or different global ratings to measurements of the underlying concept (i.e.
fatigue) taken as the independent variable. In this group-based context, instruments with a large
MCID are preferred, as they require smaller sample sizes for clinical trials. The most commonly
used definition for the MCID is in fact individual-based, referring to the smallest difference in
measured health status (i.e. fatigue instrument) that signifies an important (or a detectable)
difference in a patient’s actual status. To derive the individual-based MCID, one should use
models for predicting values of the measured concept (i.e. fatigue) from the measured health
state values and in these, the smaller estimate the individual-based MCID correspond to the
more sensitive instrument.

This seemingly paradoxical inverse relation between group-based and individual-based
MCID’s is easiest to describe for regression based estimates, where the individual-based MCID
is mathematically equal to the group-based MCID times the ratio of the variance of both
estimates (the variance being larger for the individual-based estimate reflecting the additional
uncertainty in individual observations on patients). To summarize, the more sensitive an
instrument, the larger the group-based MCID and the smaller the individual-based MCID. From

Pouchot et al. Page 6

J Clin Epidemiol. Author manuscript; available in PMC 2009 July 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



our results, the CFS appears to be the weakest instrument with the lowest standardized (group-
based MCID) of 0.54; the other instruments are similar (0.67–0.76).

With experience, clinicians have developed an intuitive sense of MCID for many measures –
especially the physiologic measures they use routinely. This may not hold for health status
questionnaires where the meaning of change is less apparent intuitively, particularly because
the measures are seldom used in clinical practice.

We found that for the seven tested fatigue instruments the estimates of the negative MCIDs
(from “About the same fatigue” to “A little bit more fatigue”) range from 4.4 for FSS to 13 for
the FACIT-F and from 10.1 for the FACIT-F to 17.4 for the MAF for the positive MCIDs.
Using the linear regression model the global estimation of the MCIDs range from 9.9 for the
CFS to 20.2 for the global assessment. Our results showed a consistent linear relationship
between the 7-point change scale and the MCIDs estimates (Figure) that is evidence in favor
of the validity of the linear regression model that we used [18]. The standardized MCID ranges
from 0.54 for the CFS to 0.76 for the MFI. The squared ratios of standardized MCIDs indicate
relative sample size requirements. For example, a study incorporating the CFS as primary
outcome would require twice the sample size as one utilizing the MFI. However, it must be
emphasized that the concept of fatigue captured by these instruments is operationalized with
different dimensions such as the severity/intensity, timing/frequency, duration, or impact
(physical, mental or emotional, social) (Table 1).

The MCID of the VT scale of the MOS-SF36 has been estimated in another study in RA to
11.1 point (a 29% improvement compared to the baseline score that was 38.6) [42]. This is
comparable to our MCID estimate of 11.9. This is the only previously published result of a
MCID for the fatigue instruments that we tested.

Our study also gives an idea of the moderate and important differences defined from the
patients’ perspective (between 2 or 3 contiguous contrasts’ categories, respectively). As one
might anticipate, the mean change per question in questionnaire scores associated with a global
rating of “unchanged” approximates zero, and the larger the difference as assessed by global
ratings, the larger the change in the fatigue measurement tools.

The various methods proposed to estimate the MCID have been reviewed [39]. The explicit
methods use anchor-based approaches based on cross-sectional or longitudinal designs to
compare health status measures that have clinical relevance [39]. The cross-sectional technique
of MCID estimation used in our study developed by Redelmeier and Lorig [17] has been used
to estimate the MCID of the HAQ in RA patients [20] and in other non rheumatic chronic
conditions [18,43]. An important limitation of this design is that subjective comparison ratings
may not be a true change and should not be used to assess within patient changes [39]. These
subjective comparison ratings may represent real differences in patients’ perception of
clinically important differences on a given instrument at a given point in time, but may not
estimate the degree of clinical change over time considered by an individual to be meaningful.

The longitudinal or transitional technique of Jaeschke et al. [9] has been applied in rheumatic
and non-rheumatic chronic conditions [19,39,42,44–46]. The estimation of MCID is based on
the intra-personal variation of the outcome score between the onset and the end of a therapeutic
intervention that is related to a single transition question about the change that occurred. The
MCID for improvement is then defined as the difference between the mean effect of the
intervention assessed by the instrument of those who rated themselves as slightly better and
those who rated themselves as about the same (thus allowing one to eliminate the systematic
bias previously discussed). The MCID for worsening is defined in a similar way using the
slightly worse as anchor. The longitudinal design has several limitations. The presence of an
intervention is likely to influence the result of the MCID compared to the cross-sectional study,

Pouchot et al. Page 7

J Clin Epidemiol. Author manuscript; available in PMC 2009 July 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



as the more the individual expects to improve due to the intervention, the more the individual
will rate him/herself as having at least a small improvement. It may be more difficult to obtain
estimates of MCIDs for worsening in the longitudinal design (at least for higher level of
worsening in the transition item). Also, the longitudinal study design implies a retrospective
judgment as the individuals have to recall their initial health state which may be difficult for
long-term trials [39,44]. The cross-sectional design is easier to implement, as it does not need
any follow-up or intervention. Nevertheless, the MCIDs estimates obtained with the
intrapersonal and interpersonal judgment are similar [43].

The importance of the anchors used and the number of response categories of global rating
scales or transition question has been rarely addressed. Response options vary between 5
[44] and 15-point scales [19]. The more common scales have seven points, as in our study. The
anchors’ wording is important as it is the arbitrary definition of the MCID; this has not been
formally tested. Subjects seemed unable to distinguish more than seven different points in a
scale [19,47].

The MCID as estimated in the literature applies to the detection of a minimally “detectable”
or “perceptible” change/difference without consideration of whether the change/difference was
“important” or “significant” from the patient’s perspective [40,46]. It seems reasonable to
assume that the true minimal clinically important difference would be at least the same or more
probably greater than the one that is “only” perceptible. Certainly, patients’ characteristics such
as coping strategies, expectations and experiences with the health care system may influence
the estimates.

Clinically meaningful changes in health status measures can also be assessed from distribution-
based approaches with the computation of various indices to assess the responsiveness,
including the ES or the SRM [39]. Arbitrarily, for example, an ES or a SRM of 0.20 has been
proposed to represent “small” changes, representing a minimal clinically important difference
[39]. The distribution-based methods are less appealing and less intuitive than the methods that
explicitly examine the relationship between the health status measure and an independent
transitional or comparative global item to explain the meaning of a change/difference.
However, several studies show that both methods provide equivalent estimates of MCID [39,
48]. Although it was disputed [49,50], in a provocative paper, Norman et al. [47] attempted to
show that, the minimally important difference of one half a standard deviation (0.5 SD) could
be a universal standard for health status instruments.

Fatigue is a major issue for people suffering from RA and should be included in the outcome
criteria of clinical trials and in the routine assessment of patients during clinical care. Our study
provides clinicians and researchers with quantitative information regarding fatigue instruments
that could be used in RA. It will improve communication about this symptom with patients
and will assist in planning future therapeutic trials.
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Figure. Mean differences of fatigue score for seven measurement tools in relation to pairwise
contrasts for 61 patients with rheumatoid arthritis
Legend. The results are presented using normalized fatigue scores from 0 to 100 with mean
differences of fatigue score and 95% confidence interval for all seven contrast categories, and
regression lines. The plotted lines represent the regression of differences against integer scores
(i.e., inverse regression).
Abbreviations. FSS: Fatigue Severity Scale, VT: Vitality scale of the MOS-SF36, MAF:
Multidimensional Assessment of Fatigue, MFI: Multidimensional Fatigue Inventory, FACIT–
F: Functional Assessment of Chronic Illness Therapy–Fatigue scale, CFS: Chalder Fatigue
Scale, RS: global assessment of fatigue using a 10-point numerical Rating Scale.
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Table 2
Clinical characteristics and fatigue scores for the seven fatigue measurement scales in the 61 participants, and
distribution of fatigue contrasts.

Clinical characteristics Mean (SD) or N (%)
Age, yrs 62.1 (14.8)
Women 52 (85%)
Disease duration, yrs 20.2 (14.4)
HAQ (0–3) 1.2 (0.8)
Disease activity (0–10) 4.3 (2.3)
Pain level (0–10) 4.3 (2.4)

Fatigue scores Mean (SD) Median (range) Normalized Mean (SD)
 FSS 4.7 (1.6) 4.9 (1.3 – 6.9) 61.5 (26.2)
 VT 45.9 (21.0) 45 (0 – 100) 54.1 (21.0)
 MAF 27.9 (10.3) 29.5 (1 – 46.7) 49.1 (23.7)
 MFI 60.1 (16.6) 62 (22 – 91) 50.1 (20.7)
 FACIT–F 29.4 (10.6) 28 (8 – 52) 43.5 (20.3)
 CFS 16.0 (5.8) 15 (1 – 28) 48.3 (17.6)
 RS 5.1 (2.7) 5 (0 – 10) 51.1 (26.7)

Fatigue contrasts N (%) Contrasts discrepancies N (%)
 Much less fatigue 49 (15.9) Mirror 54 (35.1)
 Somewhat less fatigue 32 (10.4) Minor 48 (31.2)
 A little bit less fatigue 44 (14.3) Moderate 29 (18.8)
 About the same fatigue 69 (22.4) Major 23 (14.9)
 A little bit more fatigue 31 (10.1)
 Somewhat more fatigue 43 (14.0)
 Much more fatigue 40 (13.0)

Legend. For all but VT and FACIT–F, higher raw scores indicate higher level (severity or impact) of fatigue. Normalized scores range from 0 to 100 with
higher scores indicating higher fatigue levels. Disease activity and pain were self-rated on 10-point numerical rating scales. A contrast was defined as the
subjective comparison rating obtained at the end of a one-on-one conversation, between both participants of the pair. Each one-on-one conversation
provided 2 contrasts, and the 61 participants each involved in 5 to 6 one-on-one conversations provided 308 contrasts. A mirror contrast between two
conversational partners was defined as one that should theoretically be expected (“About the same fatigue” and “About the same fatigue”, “Much more
fatigue” and “Much less fatigue”, etc…). Minor, moderate and major discrepancies were defined for respectively 1, 2 and 3 or more unexpected category
differences in the subjective rating scale (For example, a minor discrepancy was defined for “About the same fatigue” and “A little bit more fatigue”, a
moderate discrepancy as “About the same fatigue” and “Somewhat more fatigue”, etc…).

Abbreviations. HAQ: Health Assessment Questionnaire. FSS: Fatigue Severity Scale, VT: Vitality scale of the MOS-SF36, MAF: Multidimensional
Assessment of Fatigue, MFI: Multidimensional Fatigue Inventory, FACIT–F: Functional Assessment of Chronic Illness Therapy–Fatigue scale, CFS:
Chalder Fatigue Scale, RS: 10-point Rating Scale.
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Table 4
Non-parametric estimates for seven fatigue instruments for the “Somewhat more (less)” and the “Much more (less)”
fatigue comparison rating categories anchored to the “About the same fatigue” category.

Fatigue instrument About the same ↔
Somewhat more

About the same ↔
Somewhat less

About the same ↔
Much more

About the same ↔
Much less

FSS 12.4 (3.7 – 21.1) 20.2 (9.2 – 31.3) 40.1 (28.5 – 51.7) 41.2 (30.4 – 52.0)
VT 11.9 (4.1 – 19.8) 7.2 (−2.7 – 17.2) 30.5 (20.1 – 40.9) 30.3 (20.6 – 40.0)
MAF 13.1 (5.9 – 20.4) 17.6 (8.4 – 26.9) 32.5 (22.8 – 42.1) 41.5 (32.5 – 50.5)
MFI 16.5 (10.2 – 22.7) 11.8 (3.8 – 19.7) 35.5 (27.2 – 43.8) 31.2 (23.5 – 38.9)
FACIT–F 13.7 (7.2 – 20.2) 14.2 (5.9 – 22.5) 29.4 (20.7 – 38.1) 33.1 (25.1 – 41.2)
CFS 6.6 (−0.99 – 14.1) 6.7 (−2.8 – 16.3) 20.5 (10.5 – 30.5) 21.7 (12.4 – 31.0)
RS 16.2 (6.9 – 25.5) 13.1 (1.3 – 24.9) 38.3 (25.9 – 50.7) 42.8 (31.3 – 54.3)

Legend. Results are means with 95% confidence intervals

Abbreviations. FSS: Fatigue Severity Scale, VT: Vitality scale of the MOS-SF36, MAF: Multidimensional Assessment of Fatigue, MFI: Multidimensional
Fatigue Inventory, FACIT–F: Functional Assessment of Chronic Illness Therapy–Fatigue scale, CFS: Chalder Fatigue Scale, RS: 10-point Rating Scale.

J Clin Epidemiol. Author manuscript; available in PMC 2009 July 1.


