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ABSTRACT. Objective. To determine the minimal clinically important difference (MCID) for 7 measures of
fatigue in patients with systemic lupus erythematosus (SLE).
Methods. Study subjects completed 7 fatigue instruments [Fatigue Severity Scale (FSS),
Multidimensional Assessment of Fatigue (MAF), Multidimensional Fatigue Inventory (MFI),
Vitality scale of the MOS-SF-36, Chalder Fatigue Scale (CFS), Functional Assessment of Chronic
Illness Therapy-Fatigue, and a global Rating Scale (RS)] and then participated in a series of inter-
views with other study participants comparing their fatigue with one another. Each interview partic-
ipant rated the difference in their fatigue levels on a 7-point transition scale. The MCID was esti-
mated from the mean difference in fatigue scores between each pair of interview participants based
on their subjective rating of fatigue contrast. The MCID was also estimated using linear regression
modeling.
Results. Eighty patients with SLE participated. Patients reported significant levels of fatigue [mean
normalized (0 = none, 100 = maximum) fatigue scores for the 7 instruments ranged from 49.8 (CFS)
to 71.1 (FSS)]. The MCID of “a little more” fatigue tended to be greater than the MCID for a “little
less fatigue” and differed significantly for FSS and MAF. The MCID of normalized scores estimat-
ed by linear regression ranged from 7.0 (CES) to 14.3 (MFI).
Conclusion. Fatigue is a common and debilitating component of SLE. Estimates of MCID will help
to interpret changes observed in a fatigue score and will be critical in estimating sample size require-
ments for clinical trials including fatigue as an outcome. (First Release Mar 1 2008; J Rheumatol

2008;35:635-42)

Key Indexing Terms:
SYSTEMIC LUPUS ERYTHEMATOSUS

MINIMAL CLINICALLY IMPORTANT DIFFERENCE

SAMPLE SIZE REQUIREMENT

Patients with systemic lupus erythematosus (SLE) report
that fatigue is a common and debilitating symptom of their
illness. The majority of patients experience significant
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levels of fatigue!. The presence and severity of fatigue have
been ascribed to a variety of causes including disease activ-
ity, lack of aerobic fitness, psychological depression, sleep
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disturbances, and comorbid medical conditions such as
fibromyalgia2®. While the etiology of fatigue is not always
clear in the individual patient, it is associated with reduced
quality of life” and is often difficult to manage.

Including fatigue as an outcome in clinical studies of
SLE requires standardized measures. Several instruments
have been developed to assess different aspects of fatigue®
11 and some are already in use in SLE®!0. The psychomet-
ric properties of these fatigue instruments have been studied
to varying degrees. Knowledge of such properties is essen-
tial to their application and interpretation in clinical studies
of disease-related fatigue.

One such important but understudied psychometric prop-
erty is the minimal clinically important difference (MCID),
which is defined as “the smallest difference in score in the
domain of interest (i.e., fatigue) which patients perceive as
beneficial and which would mandate, in the absence of trou-
blesome side effects and excessive cost, a change in the
patient’s management”!2. It establishes how much change in
an outcome variable is necessary to provide a noticeable
improvement or worsening in disease outcome, whether
objective or subjective. It provides an estimate of the
required effect size for clinical studies and facilitates sample
size and statistical power calculations. Also, the MCID esti-
mation is important to interpret the magnitude of longitudi-
nal changes for individual patients during routine care or
differences when comparing therapeutic strategies. We esti-
mated the MCID of 7 measures of fatigue using a cross-sec-
tional approach described by Redelmeier and Lorig!3 and
employed an innovative statistical approach!* to refine the
results.

MATERIALS AND METHODS

Patients. The study was conducted at the Mary Pack Arthritis Centre,
Vancouver, BC, and at the Robert B. Brigham Musculoskeletal Sciences
Center, Brigham and Women’s Hospital, Boston, MA. Approval for the
study was obtained from the institutional review boards of the University of
BC, the Mary Pack Arthritis Centre, and Brigham and Women’s Hospital.

Patients were eligible to participate if they had SLE as defined by the
American College of Rheumatology (ACR) criteria'® and were older than
age 18 years. Patients were excluded if they were admitted to hospital, were
unable to complete self-administered questionnaires, or were unable to read
or converse in English.

In Vancouver, patients with SLE were initially contacted from patient
lists of rheumatologists affiliated with the Mary Pack Arthritis Centre, and
volunteers were enrolled over a 3-month period (April to June 2004). In
Boston, patients were recruited by advertisement with the local Lupus
Foundation in Boston. Patients were enrolled between April and November
2004. A total of 80 patients with SLE were recruited. Mean age, disease
duration, and disease activity were in the same range for both patient pop-
ulations; 61% were Caucasian.

Questionnaires. We used 7 validated self-administered fatigue instruments.
Six fatigue questionnaires were selected from an extensive literature search.
These included the Fatigue Severity Scale (FSS)®19, the Vitality scale (VT)
of the Medical Outcome Study 36-item short-form health survey (SF-36)!7,
the Multidimensional Assessment of Fatigue (MAF)!'®, the Functional
Assessment of Chronic Illness Therapy-Fatigue (FACIT-F)°, the Chalder
Fatigue Scale (CFS)!, and the Multidimensional Fatigue Inventory

(MFI)!!. Selection was based on the content of the instrument, document-
ed psychometric validity, availability in English, previous use in inflamma-
tory rheumatic diseases and especially in SLE, the ability to be self-admin-
istered, and the number of items. Pertinent characteristics of the question-
naires are summarized in Table 1. Not all the selected questionnaires had
previously been used in studies of SLE. In addition to these 6 question-
naires, we employed a global assessment of fatigue using an 11-point
numerical rating scale (RS); the anchors were 0 = “no fatigue at all” and 10
= “fatigue as bad as it could be.” Because of the cross-sectional study
design, each questionnaire was standardized to refer to the previous week’s
experience, even if the original version used a different timeframe.

Data collection. Study participants were consecutively divided into groups
of 6 to 8 people. Each group met together in a single session. During this
session, patients completed the 6 fatigue questionnaires and a global fatigue
severity rating scale. In addition, participants completed the Systemic
Lupus Activity Questionnaire (SLAQ)'® and a global self-assessment of
their disease activity on an 11-point numerical rating scale (0 = “no activi-
ty” and 10 = “the most activity”’). The SLAQ is a validated self-adminis-
tered questionnaire that has been developed to assess SLE activity through
24 clinical items derived from the Systemic Lupus Activity Measure?® and
is amenable to self-report!®. Its score ranges from 0 (no activity) to 47
(maximum activity)!?.

Immediately after completing the questionnaires, each member of the
group met successively with 5 other group members in a series of individ-
ual conversations. Participants were instructed to discuss issues and con-
cerns they felt were important with respect to their fatigue, focusing on
their experience over the preceding week to be consistent with the frame of
reference of the fatigue instruments. Specifically, they were encouraged to
ask one another, “Are you easily fatigued?”, “Do you have a lot of ener-
gy?”, “Does fatigue interfere with your activities — family, social, etc.?”.
The one-on-one conversations lasted for 10 minutes. At the end of the con-
versation, participants confidentially rated their fatigue in contrast to their
impression of their conversation-partner’s fatigue. The fatigue contrast was
rated using a single-item Likert scale with 7 response categories: “Much
more fatigue,” “Somewhat more fatigue,” “A little bit more fatigue,” “About
the same fatigue,” “A little bit less fatigue,” “Somewhat less fatigue,” and
“Much less fatigue.” Participation was complete once all participants had
been involved in at least 5 conversations.

Statistical analysis. Patient demographics and disease activity were
assessed. Fatigue instrument scores were computed according to the scor-
ing system of the questionnaires and were then normalized (0 = no
fatigue, 100 = maximum fatigue) for appropriate comparisons between
questionnaires.

The MCID were estimated using a paired approach!? and an unpaired
linear regression approach!'®. Following the paired approach, the differ-
ences in normalized fatigue instrument scores between each pair of inter-
view participants were calculated. For each fatigue instrument, the mean
and 95% confidence intervals of these score differences were calculated,
stratifying by the reported fatigue contrast. The MCID was estimated by
calculating the mean difference between the fatigue instrument scores of
interviewees reporting “a little bit more” fatigue and their interview part-
ners (for convenience we will refer to this as the “Greater fatigue” MCID).
The MCID was also estimated by calculating the mean difference in fatigue
instrument scores between interviewees reporting “a little bit less” fatigue
and their interview partners (for convenience we will refer to this as the
“Less fatigue” MCID). These estimates were adjusted by subtracting the
mean difference for “about the same” contrast rating category.

The data were also analyzed using a 2-step regression approach. Based
on the concept that a single contrast score actually represents the difference
of 2 individual fatigue levels, we sought to separate each contrast into 2
subject-specific fatigue scores. This was implemented by fitting a linear
mixed-effects model that produced a single fatigue value for each study
participant. This model required the assumption that the relative degree of
difference in fatigue was roughly equal between the different levels of
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Table 1. The 7 self-administered fatigue instruments employed in this study.

Instrument No. of Items Response Format Score Range* Concepts of Interest Prior Use No. Citations in
Studies of SLE**
FSS 9 7-point Likert scale 1-7 (positive) Impact on ADL SLE 19
MAF 16 10-point numerical scale 1-50 (positive) Severity, distress, ADL, timing RA 2
and multiple choice
MFI 20 5-point Likert scale 20-100 (positive) General/physical fatigue, 1
activity/motivation level,
mental fatigue
CFS 11 4-point Likert scale 0-33 (Positive) Physical/mental fatigue Primary SS and SLE 4
VT 4 6-point Likert scale 0-100 (negative) Fatigue and energy level Chronic rheumatic 1
conditions
FACIT-F 13 5-point Likert scale 0-52 (negative) General fatigue Cancer 0
Global rating 1 10-point scale 0-10 (positive) Global fatigue SLE, RA, primary SS 6
scale***

FSS: Fatigue Severity Scale; MAF: Multidimensional Assessment of Fatigue; MFI: Multidimensional Fatigue Inventory; CFS: Chalder Fatigue Scale;
VT: Vitality scale of SF-36; FACIT-F: Functional Assessment of Chronic Illness Therapy-Fatigue scale; SLE: systemic lupus erythematosus; RA: rheumatoid
arthritis; SS: Sjogren’s syndrome. ADL: activities of daily living. * Positive refers to increasing fatigue with increasing score, negative to decreasing fatigue

with increasing score. ** Until July 2006. *** Anchored in various wording.

fatigue contrast reported (i.e., the difference between “a little bit more” and
“somewhat more” was the same as the difference between “somewhat
more” and “much more”). Then the individual fatigue scores were used as
the predictor variable in regression models for each instrument. The MCID
and its statistical significance were obtained by calculating the slope of the
regression line. The mixed-effects model was also used to adjust the MCID
for potential self-reference bias in interview participants and bias relating
to interview-order effects. Standardized MCID values for each question-
naire were obtained by dividing the slope of the regression line by the stan-
dard deviation (SD) of the participant scores for that instrument. The stan-
dardized MCID can be interpreted as an estimate of responsiveness
(defined as an effect size = mean change/SD at baseline) for an intervention
that would shift the contrast score results for a patient by one category (“on
average”).

Data management and statistical analysis were performed using SAS
statistical software (SAS Institute, Cary, NC, USA) and R?!.

RESULTS
The mean age of study participants was 47.8 years and 96%
were female. The average disease duration among partici-
pants was 12.8 years (Table 2).

The mean raw and normalized scores for each measure of
fatigue are displayed in Table 3. The majority of study par-
ticipants reported significant levels of fatigue. Fatigue

Table 2. Clinical characteristics of the 80 participants with SLE.

Clinical Characteristics Mean (SD) or N (%) Range
Age, yrs 47.8 (12.5) 22-75
Women 77 (96)

Disease duration, yrs 12.8 (8.8) 0.4-47.1
Disease activity* 5@2.7) 0-10
SLAQ score** 16.1 (17.8) 3to 39

SLAQ: Systemic Lupus Activity Questionnaire score. * Disease activity
assessed by a global 11-point numerical rating scale (0 = no activity, 10 =
most activity. ** The SLAQ could range between 0 (no activity) and 47
(highest activity score).

instrument scores were correlated with self-report disease
activity as measured by SLAQ scores (Pearson’s correlation
coefficient r varied between 0.38 and 0.59 for the various
questionnaires, p < 0.001) and the global assessment of dis-
ease activity (r varied between 0.24 and 0.56 for the various
fatigue instruments, p < 0.05; Table 3). Fatigue severity was
not associated with age (r = -0.07, p = 0.6) or disease dura-
tion (r =0.19, p=0.11).

Mean differences (95% confidence intervals) in fatigue
scores between pairs of interview participants for each of the
7 instruments in relation to the contrast categories are dis-
played in Figure 1. The mean difference in fatigue instru-
ment scores for patients reporting “about the same” fatigue
was not statistically significantly different from zero for any
of the 7 instruments. The degree of difference in fatigue
scores was generally consistent with the subjective report of
fatigue contrast, although some of these differences
appeared to be “out of order” (i.e., patients feeling “a little
more” fatigue than their conversational partners scoring
greater differences in measured fatigue than patients with
“somewhat more fatigue”). However, the mean difference in
fatigue instrument scores for patients reporting “a little
more” fatigue was not statistically significantly greater than
the mean difference in fatigue instrument scores for patients
reporting “somewhat more fatigue.” This finding applied in
all such cases where the difference in fatigue instrument
scores appeared to be “out of order.”

The MCID for each fatigue instrument were first esti-
mated from these data by the paired approach. The results
are displayed in Table 4. “Greater fatigue”” MCID were larg-
er than the “Less fatigue” MCID for all 7 fatigue instru-
ments; this difference was statistically significant for the
FSS and MAF.

The MCID were then estimated using a regression
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Table 3. Fatigue scores for 7 fatigue measurement scales in the 80 participants with SLE, and correlation of fatigue with disease activity.

Instrument Raw Mean (SD)* Normalized Mean (SD)** Correlation with Disease Activity***
SLAQ (p) Global Assessment (p)

FSS 5.3 (1.5) 71.1 (24.4) 0.46 (0.001) 0.42 (< 0.001)
MAF 31.1(11.4) 56.7 (26.2) 0.57 (0.001) 0.53 (< 0.001)
MFI 62.8 (19.8) 53.5(24.7) 0.53 (0.001) 0.29 (0.009)
CFS 16.4 (6.6) 49.8 (20.0) 0.38 (0.001) 0.24 (0.032)

VT 37.9 (24.6) 62.1 (24.6) 0.46 (0.001) 0.37 (< 0.001)
FACIT-F 25.7 (12.0) 50.6 (23.0) 0.59 (0.001) 0.49 (< 0.001)
Global rating scale 5.6 (2.7) 55.9 (27.0) 0.58 (0.001) 0.56 (< 0.001)

Definitions as in Table 1. SLAQ: the Systemic Lupus Activity Questionnaire score could range between O (no activity) and 47 (highest activity score). * For
all but VT and FACIT-F, higher raw scores in the original scoring of the instruments indicate higher level (severity or impact) of fatigue (score range for each
instrument is indicated in Table 1). ** Raw scores were converted to 0—100 scale, higher scores indicating higher fatigue levels. *** Pearson’s correlation

coefficients.

approach. Latent subject-specific contrast scores were cal-
culated and regressed against fatigue instrument scores. A
sample graph of the linear regression of the FSS scores ver-
sus the estimated fatigue contrast scores is shown in Figure
2. The estimated MCID and standardized MCID of all
fatigue instruments are displayed in Table 5. The standard-
ized MCID varied between 0.36 and 0.59. The MCID values
are adjusted for a small but statistically significant (p = 0.02)
self-reference bias, which did not greatly affect the esti-
mates. Adjusting for lack of statistical independence and
self-reference bias did not significantly affect the calculated
MCID values.

DISCUSSION
This study was designed to estimate the quantity of differ-
ence in clinical fatigue instrument scores required for a
patient with SLE to experience a noticeable difference in
their subjective level of fatigue in comparison with someone
else. We found that this quantity, the minimum clinically
important difference (MCID), is readily measurable using a
between-patients approach. The measured MCID for each
fatigue instrument are fairly variable, with important impli-
cations for the design of observational studies and future
clinical trials that will use fatigue as an outcome measure.
The level of fatigue reported by the group of patients
studied was high but was comparable to other studies of
fatigue in SLE'-. In our study, fatigue was associated with
disease activity, and represented a source of significant dis-
ability. Data on several important confounding factors for
fatigue such as sleep disorders, depression, or fibromyalgia
were not collected; therefore we could not assess their con-
tribution to the burden of fatigue in our study population.
We employed 2 different approaches to the calculation of
the MCID. The paired approach is a simple intuitive
approach to the analysis. Using this technique, we found
that the “Greater fatigue” MCID varied between 9.7 and
19.7 for the various fatigue instruments (normalized scores
of range 0 to 100), whereas the “Less fatigue” MCID varied
between —2.1 and 12. The variation in the MCID between

instruments probably reflects the differing constructs of
fatigue examined by the different questionnaires. These
findings provide an interesting insight into the psychologi-
cal aspects of patient’s self-assessment. The differences (in
some cases statistically significant) between the “Greater
fatigue” and “Less fatigue” MCID indicate a self-reference
bias on the part of the study participants: the tendency to
perceive their conversation-partner’s fatigue as greater than
their own. This self-reference bias was clearly evident in the
regression model for the individual scores (the first step in
the 2-step unpaired approach). However, the estimated mag-
nitude of this bias estimated by the regression modeling that
we used was only 0.14 (on the 7-point Likert scale, corre-
sponding to a small fraction of a “step”), not nearly large
enough to significantly bias the results. Interestingly, a sim-
ilar tendency was reported in 2 previous studies of the
MCID using the same “between-patients” methodology'3-22.

The paired technique is subject to a number of method-
ological problems including a lack of statistical independ-
ence between data points (multiple observations from the
same subject), self-reference bias (subjects lack an objective
basis for comparison of fatigue levels), within-interview
correlation (subjects interviewing one another probably tend
to provide reciprocal scores, further reducing the independ-
ence of observations), and interview order effects (subjects
may assess their own fatigue levels differently after compar-
ing themselves with certain other subjects). We therefore
employed a linear mixed-effects model to analysis of these
data. Applying this statistical model allowed adjustment for
the above sources of bias and the calculation of a more pre-
cise estimate of the MCID'4,

The standardized MCID (obtained by dividing the esti-
mated MCID by the standard deviation of the participant
scores for a given instrument) allows for meaningful com-
parison between fatigue instruments because it reflects the
average amount of change required for a clinically notice-
able difference and the variability in this required amount of
change between patients for a given instrument. Using this
approach, the standardized MCID varied between 0.36
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Figure 1. Mean paired differences in 7 fatigue instrument scores for each fatigue contrast rating in 80 patients with SLE. Error bars
represent 95% confidence intervals. FSS: Fatigue Severity Scale; MAF: Multidimensional Assessment of Fatigue; MFI:
Multidimensional Fatigue Inventory; CFS: Chalder Fatigue Scale; VT: Vitality scale of the SF-36; FACIT-F: Functional Assessment
of Chronic Illness Therapy-Fatigue scale; RS: global rating scale for fatigue.
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Table 4. Mean paired differences in normalized fatigue instrument scores by fatigue contrast rating in SLE (80 study participants)*.

Instrument Much More Somewhat More Little More About the Same Little Less Somewhat Less Much Less
Fatigue, Fatigue, Fatigue**, Fatigue, Fatigue***, Fatigue, Fatigue,
N =48 N =38 N=52 N =104 N =36 N =38 N=74
FSS 25.1 (12.6,37.6) 9.8 (-1.1,20.7) 19.7 (10.3,29.2) 2.8 (-6.4,0.7) -1.4 (-13.1, 10.2) 4.8 (-17.7, 8.1) —17.1 (=28, -6.3)
VT 25.4 (13, 38) 9.7 (-1.1, 20.6) 18.3(8.9,27.7) -1.5(-5.0, 2.0) -7.3(-18.9,4.3) —13.5(-26.3,-0.6) -16.1 (=26.9,-5.3)
MAF 31.8 (18.6,45) 11.7 (0.2.23.3) 18.2 (8.3, 28.1) -2.9 (-6.6, 0.9) -2.9(-15.2,9.4) —11.4 (=25,2.2) —17 (-28.4, -5.6)
MFI 27 (15.6, 38.3) 16 (6.1, 25.9) 16 (7.3, 24.4) 0.7 (-2.5, 3.9) -12 (-23,-1.9) -12 (-23.4,0) -29 (-38.4, -18.8)
FACIT-F ~ 27.2 (16.1,38.3) 122 (2.6,21.8) 17.5 (9.2, 25.9) -1.8(-4.9,14) -5.3 (-15.6,4.9) -14.3 (-25.7,-2.9) -17 (=26.5,-17.5)
CFS 23.1(12.6,33.7) 5.8(=3.4,15) 9.7 (1.8, 17.6) -2.6 (-5.6,0.4) 2.1 (-7.7,11.9) -29(-138,7.9) -10.6 (-19.8,-1.5)
Global 33.8 (20.6,47) 11.3(-0.2,22.7) 14.8 (4.9, 24.7) -1.5(-5.3,2.2) -2.9(-15.2,9.4) -14.8 (-28.3,-1.2) -21(-32.4,-9.6)

rating scale

Definitions as in Table 1. * Number of fatigue contrast rating. A contrast was defined as the subjective comparison rating obtained at the end of a one-on-one
conversation, between both participants of a pair (each one-on-one conversation providing 2 contrasts). Results were adjusted by subtracting the “about the
same” value from the raw mean paired difference for each fatigue contrast rating category. Results are mean (95% confidence intervals). ** Equivalent to

“Greater Fatigue” MCID. *** Equivalent to “Less Fatigue” MCID.
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Figure 2. Sample linear regression of Fatigue Severity Scale (FSS) scores
against latent subject-specific fatigue contrast scores using a mixed-effects
model. The MCID is obtained from the slope of the regression line.

(CFS) and 0.59 (MFI). These findings imply that of the
fatigue instruments we studied, the MFI, is the most sensi-
tive to subjectively detectable differences in fatigue levels.
Consequently, when employed in studies and clinical trials,
the MFI will require a smaller sample size to detect differ-
ences in fatigue compared with the other fatigue instru-
ments. The procedure for using the MCID in sample size
calculations is discussed elsewhere??. However, the choice
of a fatigue instrument should not rely only on the sample
size computation; other instrument properties including con-
ceptual content, length of the questionnaire, and face valid-
ity must also be considered.

Of note, the linear regression model applies the assump-
tion of linearity to the data (i.e., positive and negative MCID
ought to be approximately equal), which may in fact not be

the case for some of the fatigue instruments, given the
results of the paired analysis. Other sources of error in the
MCID include the significant variability in the differences in
fatigue measured for each level of subjective contrast in
fatigue. This reflects in part significant variability in the
interviews conducted between participants. The contrast in
fatigue reported by each participant based on each interview
was likely a function of the cohesiveness of the interview,
the narrative styles of the individual participants, the quality
of communication, and the degree of adherence to the struc-
tured questions provided for the interview, as well as the
actual severity of fatigue experienced by each patient.
Unexpectedly, “little more fatigue” and “somewhat more
fatigue” mean differences were inverted (Table 4). Sample
size may have played a role as evidenced by the overlapping
95% CI. Also, it is possible that people do not interpret the
difference between “somewhat more” and “a little more” in
a consistent way. The wording of the transition question
should probably be changed in future studies to correct this.

The method of measuring the MCID employed in this
study is a cross-sectional between-patients approach based
on the method described by Redelmeier and Lorig!3. The
other major approach is a longitudinal within-patients
approach developed by Jaeschke, et al'2. This method has
been applied to several chronic diseases to estimate the
MCID?*-26, The estimation of MCID is based on the intra-
personal variation of the outcome score (i.e., fatigue)
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. The disadvantage of the longitudinal
approach, particularly for highly subjective constructs such
as fatigue, is the presence of a recall bias in making a retro-
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Table 5. Estimation of minimal clinically important differences for 7 measures of fatigue in SLE*.

Instrument MCID (95% CI) Standardized MCID MCID (95% CI)
(normalized scaling) (95% CI)** (original scaling)
FSS 9.7 (4.9, 14.6) 0.41 (0.2, 0.57) 0.6 (0.3, 0.9)
VT 10.7 (5.9, 15.5) 0.44 (0.25, 0.60) -10.7 (-15.5,-5.9)
MAF 11.5 (6.4, 16.7) 0.45 (0.25, 0.61) 5.0(2.38,7.2)
MFI 14.3 (10.0, 18.7) 0.59 (0.42, 0.72) 11.5 (8.0, 15.0)
FACIT-F 11.3 (6.9, 15.6) 0.50 (0.31, 0.65) -5.9 (-8.1,-3.6)
CFS 7.0 (29, 11.1) 0.36 (0.15, 0.53) 2.3 (1.0,3.7)
Global RS 12.9 (7.7, 18.1) 0.49 (0.3, 0.64) 1.3 (0.8, 1.8)

Definitions as in Table 1. * Estimations using linear regression modeling. ** Standardized MCID were obtained
as MCID divided by the standard deviation of the participant scores for the corresponding instrument.

spective judgment about the severity of previous levels of
fatigue especially in longterm trials. The minimum change
reported by a patient may be biased by her or his expecta-
tions for the therapeutic outcome; patients anticipating
major improvement will be less likely to consider minor
improvements to be meaningful changes in their condition.
Another method of assessing clinically significant change
was attempted using clinician-rated change based on retro-
spective reviews of medical records, but significant variabil-
ity was observed between clinicians in terms of the degree
of change perceived to be clinically significant?’. The cross-
sectional approach is easier to implement and is not subject
to a recall bias. It is logistically more feasible than longitu-
dinal methods of estimating the MCID. However, it also has
several limitations including a lack of statistical independ-
ence between data points, a self-reference bias, a within-
interview correlation, and an interview order effect.
Although one study comparing both methods found no sig-
nificant difference in the resulting MCID values?®, it is pos-
sible that clinically meaningful differences between patients
may not be the same as differences within patients'2. Both
longitudinal and cross-sectional methods provide group-
based estimates of MCID in contrast to individual-based
estimates?’.

As Redelmeier and Lorig'? point out, a subjectively
detectable difference is not necessarily the same as a clini-
cally significant difference. Indeed, the term “MCID” as it is
usually employed in the literature applies to the detection of
a minimally “detectable” or “perceptible” change/difference
without consideration of whether the change/difference is
actually “important” or “significant” from the patient’s per-
spective’0. This is particularly relevant when the MCID is
applied to the analysis of clinical trial data, where patients
may experience a measurable change in fatigue equal to the
MCID in fatigue; however, they may not consider this
change in fatigue “worthwhile,” given the possible adverse
effects of trial interventions or their own expectations for
therapeutic outcome.

In summary, the MCID is an important parameter for

clinical research and practice. It can provide a basis for esti-
mating desired effect sizes in the design of clinical trials,
and hence can facilitate sample size calculation. It allows
clinicians to estimate the amount of benefit required for an
intervention to produce at least a perceptible benefit to
patients. In this regard, measurement of the MCID is espe-
cially useful when considering patient-reported outcomes
such as fatigue. The estimates of the MCID for each of the
fatigue instruments assessed in this study provide useful
information for application to research in amelioration of
the significant fatigue and associated disability experienced
by patients with SLE. The standardized MCID is useful in
comparing the sensitivity of the various instruments, and
based on our results the MFI and the FACIT-F have the most
advantageous MCID of fatigue in SLE. However, before
those instruments can be recommended, further studies
should confirm our results.

Future research should examine the relationships
between the MCID and truly meaningful (not merely
detectable or perceived) changes for patients, similar to the
information obtained using recently developed concepts
such as the low disease activity state or the patient accept-
able symptom state3!. Also, the MCID should be validated
against functional improvements, mood improvements, and
objective disease activity measures.
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