The Minimally Important Difference in Clinical
Practice for Patient-centered Outcomes Including
Health Assessment Questionnaire, Fatigue, Pain, Sleep,
Global Visual Analog Scale, and SF-36 in Scleroderma
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ABSTRACT. Objective. We studied a large clinical practice and multicenter database to estimate the minimally
important difference (MID) in systemic sclerosis (SSc) using global rating of change anchors for the
Health Assessment Questionnaire-Disability Index (HAQ-DI) and visual analog scale (VAS) in pain,
fatigue, sleep, global status, and the Medical Outcomes Study Short-Form 36 (SF-36) in clinical
practice.
Methods. Longitudinal data were collected from a scleroderma clinic on patients with scleroderma
(n = 109) who had completed the HAQ-DI and pain/fatigue/sleep/global status VAS (0 to 100 mm)
questionnaires at 2 consecutive visits, and rated their change in overall status since the last visit as
much better, better, same, worse, or much worse. Data were extracted from the Canadian
Scleroderma Research Group (CSRG) database (n = 341) for 2 consecutive annual visits where the
patients had completed HAQ-DI and SF-36, and the SF-36 “change in health” item.
Results. For the single site, the mean baseline HAQ-DI was 0.895 and 0.911 at followup, with a
mean change of 0.016. The MID estimates for improvement and worsening respectively were
–0.0125 (0.125, 75th percentile)/0.042 (0.217, 75th percentile) for HAQ-DI, –8.00/3.61 for pain,
–10.00/3.79 (25.32) for fatigue, –18.50/5.92 for sleep, and –6.70/4.05 for global VAS. In the CSRG,
baseline scores were 0.787 for HAQ-DI, 37.20 for the Physical Component Summary (PCS) of
SF-36, and 48.57 for the Mental Component Summary (MCS). The MID estimates for improvement
and worsening were –0.037 (0.250, 75th percentile)/0.140 (0.375, 75th percentile) for HAQ-DI,
2.18/–1.74 for PCS, and 1.33/–2.61 for MCS.
Conclusion. This study provides MID estimates in SSc from 2 large databases for commonly used
patient-reported outcomes in a clinical practice setting, which could differ from MID in trials.
(First Release Jan 15 2010; J Rheumatol 2010;37:591–8; doi:10.3899/jrheum.090375)
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Scleroderma is a rare connective tissue disease characterized by collagen overproduction, as well as vascular and
immunological abnormalities1,2. The collagen overproduction leads to thickening or hardening of the skin, and in systemic cases can also involve the internal organs3. Systemic
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sclerosis (SSc) involves both skin and potentially internal
organs, with Raynaud’s phenomenon commonly being present as well1,3. Internal organ manifestations of SSc include
damage to the lungs, the gastrointestinal system, the heart
and kidneys, with pulmonary complications being the leading cause of death from scleroderma3. Depending on the
extent of skin involvement, SSc can be further subdivided
into limited and diffuse4. The diffuse form is more severe,
with proximal and distal skin involvement and increased
risk of internal organ manifestations, while the limited form
has skin involvement distal to knees and elbows; the face
and neck can be involved in both forms1,3,4.
Because of the multisystem expression of SSc, it can
greatly affect a patient’s functioning and quality of life.
Patient-centered outcomes are important in trials in scleroderma as well as clinical practice. The Health Assessment
Questionnaire Disability Index (HAQ-DI) is one of the most
commonly used measures of function in scleroderma5 and
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has been validated for use in scleroderma patients6-8. It is a
musculoskeletal-targeted self-report tool that assesses the
functional status for performing the activities of daily living
and is scored from 0 (no disability) to 3 (severe disability),
representing the averaging of the worst score in 8 domains
of daily functioning9. Visual analog scales (VAS) that assess
disease activity in various domains have been demonstrated
as being useful in SSc6,8. In our study, VAS rated from 0
(none/no problem) to 100 mm (very severe/major problem)
were used to assess pain, fatigue, sleep, and global status.
The Medical Outcomes Study Short-Form 36 survey
(SF-36) is another widely used general self-report tool for
assessing health-related quality of life (HRQOL) that has
been demonstrated as valid. It is composed of 36 items in 8
domains and can be summarized as the Physical Component
Summary (PCS; 0–100) and Mental Component Summary
(MCS; 0–100) scores10-13. Since these patient-centered outcomes are frequently used in assessing scleroderma patients,
it is important to determine how much of a change in score
is perceived as improved or worsened by the patient in clinical practice. The minimally important difference (MID) or
minimal clinically important difference is the smallest
change in a score that is meaningful for the patient and that
would lead the physician to consider a change in management14. The MID is also useful in determining sample sizes
for future studies, to see if differences between 2 treatment
groups are clinically relevant15. It can help a healthcare
provider by determining whether a treatment has been successful or whether a patient’s state of health has changed.
The MID estimates are assessed using an anchor-based
approach16. An “anchor” is a clinically relevant indicator or
pointer to which an HRQOL change can be tied16,17. These
measures are of clinical relevance and can be “subjective,”
such as self-reports of change, or “objective,” such as clinical indicators of response to treatment (a change in erythrocyte sedimentation rate, or a 6-minute walk distance).
Subjective anchors rely on an individual’s assessment of
their disease. A global rating of change is a well accepted
subjective anchor in HRQOL research18. It is an assessment
of change in which a person thinks back to a previous time
and states whether there has been a change in a domain of
health from then until the present19.
Other studies have been conducted to estimate the MID
for HRQOL measures in SSc13,20,21. MID estimates have
been calculated for the SF-6D (a selection of SF-36 items)
and the European Quality of Life (EQ-5D) index, which are
both preference-based health measures, using data from 8
longitudinal studies and the SF-36 “change in health” item
as an anchor in addition to distribution-based methods. The
MID of 0.041 was reported for the SF-6D (scored 0.29 to
1.00) and 0.074 for the EQ-5D (scored –0.59 to 1.00).
Another study estimated the improvement MID for the
SF-6D using data from 2 studies and also used the SF-36
“change in health” item as well as the HAQ-DI and skin
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score as anchors13. Khanna, et al21 used data from a randomized controlled trial to estimate MID for the HAQ-DI
and modified Rodnan Skin Score in patients with diffuse
SSc using an investigator health-change rating as an anchor.
The estimated MID for the HAQ-DI was 0.10 to 0.14 for
improvement.
We aimed to determine the MID for various
patient-reported outcomes (such as HAQ, pain, SF-36, and
fatigue) in a clinical practice setting using patient information from 2 databases, anchored at different times of followup. It is possible that the MID results could be different
in a clinical practice setting compared to a clinical trial setting and could vary over different times of followup. The
variety of patient-reported outcomes studied as well as the
clinic-based characteristic of the data in our study can provide additional information when interpreting scores in randomized controlled trials (RCT) and in clinical practice.
MATERIALS AND METHODS

Single-site study. Multiple data are collected routinely on patients seen at
St. Joseph’s Hospital Rheumatology Clinic, which is affiliated with the
University of Western Ontario and serves a referral region of about 1 million. Ethics approval was obtained from the University of Western Ontario
Ethics Committee. There were 148 patients who had been diagnosed with
SSc by expert opinion. Most of the patients met the American College of
Rheumatology (ACR) criteria22 and/or had CREST syndrome criteria (calcinosis, Raynaud’s phenomenon, esophageal dysmotility, sclerodactyly,
telangiectasias), if ACR criteria were not met4 (because 12% of patients
with SSc in the limited subset may not meet ACR criteria23), and had at
least 2 consecutive visits (mean interval 7.6 months for the single-site and
12 months for the multisite study but as long as 18 months), in order to limit
recall bias for inclusion into the study. The patients were seen by 1 rheumatologist serially. Thirty-nine were excluded because of incomplete data,
lack of consecutive visits, or too long an interval between visits, leaving a
final sample of 109 patients. We did not perform a sample size calculation,
but used instead an available sample as we did not know a priori the distribution of the data of interest. Data were extracted from medical charts by
a trained data extractor and entered into a database (Excel and SPSS). At
each visit, patients completed the HAQ-DI (0–3) and VAS for pain, fatigue,
sleep, and global status, which ranged from 0 (none) to 100 mm (very
severe). Patients also completed a 5-point Likert scale of change that asked,
“How would you describe your overall status since the last visit?” on a
scale labeled much better, better, the same, worse, much worse. This
“change in health” question (on the second visit) was used as the anchor to
estimate the MID. Patients who reported themselves to be better or worse
on a followup visit were defined as the “minimally changed” subgroups.
For each measurement, change scores were calculated as the difference in
scores between 2 consecutive visits, with a negative HAQ-DI or VAS
change signifying an improvement. The mean change scores for the “minimally changed” groups were used to estimate the MID. For HAQ-DI the
MID was also calculated as the 75th percentile of change scores of “better”
and “worse” subgroups, which is a method to estimate the MID described
by Tubach, et al24. We did not plan to do this a priori, but when we found
that the MID for HAQ-DI were very small (below the instrument measurement detection), we calculated the MID for HAQ-DI by a 75th percentile
method to determine if it gave potentially meaningful changes. All differences were visit 2 minus visit 1.

CSRG patients. The second set of data (as described25) was from the
Canadian Scleroderma Research Group (CSRG) registry, a multicenter
database of annual visits collecting skin scores, SF-36, and data on healthcare utilization completed by physicians and patients for 749 patients, of
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whom 341 had 2 consecutive visits and complete data. All patients had a
diagnosis of SSc (ACR criteria or diagnosis by an expert), and annual visits were a mean of 12.5 months apart. Extracted data included HAQ-DI, the
SF-36 “change in health” item, and the SF-36 PCS and MCS. A negative
change signified an improvement for all the scores except PCS and MCS,
for which the opposite was true. The anchor question was a 5-point Likert
scale based on the SF-36 “change in health” item that asked, “Compared to
one year ago, how would you rate your health in general now?” on a scale
labeled much better now than 1 year ago, somewhat better now than 1 year
ago, about the same as 1 year ago, somewhat worse than 1 year ago, much
worse now than 1 year ago. Those patients who reported their health to be
somewhat better or somewhat worse were defined as the “minimally
changed” subgroups. The MID was estimated as the mean change in score
for the minimally changed subgroups, while for HAQ-DI the 75th percentile of change for “better” and “worse” subgroups was also presented. It
should be noted that the HAQ-DI used in this study for both groups was not
a modified HAQ scale targeted specifically toward scleroderma (the SHAQ
or Scleroderma HAQ is the HAQ-DI and VAS of various organ involvement or symptoms7).
Statistical analysis. The MID was estimated as the mean change in score
for the “minimally changed” subgroups (improvement or worsening), as
well as the 75th percentile of change score for HAQ-DI. Descriptive statistics were performed and 95% confidence intervals (CI) were calculated on
change scores for the different subgroups. The mean change and SD in each
group were calculated. In order to calculate the MID, there should be a significant association between the anchor and a change in score15. It is recommended that the anchor and change in the HRQOL score should have a
correlation coefficient of > 0.371 to represent a “large effect” by Cohen’s
rules of thumb15,26. We assessed the association between anchor and
change in scores using the Spearman correlation coefficient. The MID was
estimated by examining changes in scales of interest in the patients who
were slightly improved and slightly worsened in health compared to the
previous visit (single-site) or 1 year ago (for CSRG). These estimates were
compared to those who improved or worsened more than slightly.
As an exploratory analysis for the CSRG patients, results were stratified
by limited versus diffuse and early (< 5 years) versus late disease duration
for each subgroup. The data were analyzed using SPSS software. P < 0.05
was considered significant. Results were presented as mean (SD) unless
otherwise specified.

RESULTS
Single-site patients. The 109 single-site chart patients had a
mean age of 56.89 (SD 11.67) years, disease duration of
9.18 (6.60) years, and 84.4% were women (Table 1). The

Table 1. Characteristics of the single-site SSc patients.
Characteristics

Number analyzed
Sex (% F, M)
Age, yrs
Disease duration, yrs
Visit time interval, mo
Measurement scale

HAQ-DI
Pain VAS, mm
Fatigue VAS, mm
Sleep VAS, mm
Global VAS, mm

mean interval between consecutive visits was 7.53 (3.33)
months. The mean baseline HAQ-DI was 0.895 (0.672) and
at followup was 0.911 (0.654). Patients were, on average,
stable between visits with a negligible mean HAQ-DI
change of 0.016 (0.277). The VAS scores presented are in
millimeters, with each scale ranging from 0 (none) to 100
mm (very severe). The mean baseline pain VAS score was
41.18 (25.81) and at followup 41.39 (25.60), with a mean
change of 0.21 (21.93); baseline fatigue VAS score was
46.28 (27.33) and at followup 49.29 (29.09), with a mean
change of 3.02 (23.77); and initial sleep score was 41.82
(30.93) and at followup 40.50 (30.80), with little change
between visits [–1.31 (26.34)]. The mean baseline global
VAS score was 41.34 (25.96) and then 39.53 (25.49), with a
change of –1.43 (22.35).
For change in the overall health status question, 57
(52.3%) reported they were the same, 38 (34.9%) reported
they were worse, and 3 (2.8%) said they were much worse.
In contrast, 10 (9.2%) reported they were better, and only 1
(0.9%) patient was much better. Characteristics of the single-site cohort are seen in Table 1.
In Table 2 the results for the mean changes in scores and
75th percentiles for HAQ-DI are presented for the same,
better, worse, and much worse subgroups, with Spearman
correlation coefficients. As there was only 1 patient in the
“much better” subgroup, the data are not shown. Spearman
correlation coefficients were calculated between the
“change in overall status” anchor question and the mean
change in each score. The mean changes followed the
expected pattern for the same and minimally changed subgroups “better” and “worse” (that is, more change in the
“better” or “worse” groups than in the “same” group, except
for global VAS), with larger mean changes for patients perceiving improvement in the VAS outcomes but less change
for improvement in the HAQ-DI. The HAQ-DI estimated as
the 75th percentile of change score was also presented, and
the magnitude was greater than the mean changes; however,

Mean (SD)

109
84.4, 15.6
56.89 (11.67)
9.18 (6.60)
7.53 (3.33)

Baseline Mean (SD)
0.895 (0.672)
41.18 (25.81)
46.28 (27.33)
41.82 (30.93)
41.34 (25.96)

Followup Mean (SD)
0.911 (0.654)
41.39 (25.60)
49.29 (29.09)
40.50 (30.80)
39.53 (25.49)

Change Mean (SD)
0.016 (0.277)
0.21 (21.93)
3.02 (23.77)
–1.31 (26.34)
–1.43 (22.35)

SSc: systemic sclerosis; HAQ-DI: Health Assessment Questionnaire-Disability Index; VAS: visual analog scale.
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the “same” and “better” subgroups both had the same positive number. Interestingly, the Spearman coefficients for all
outcomes were low. The wide CI for some of the values represent uncertainty of the results, which may be due to small
sample size in the improved subgroups.
CSRG patients. The 341 CSRG registry patients were 55.07
(SD 12.18) years old with a mean disease duration of 7.99
(7.54) years, and 88.2% were female, 42.59% (n = 138) had
diffuse SSc, 57.41% (n = 186) had limited SSc, and the rest
(n = 17) were not defined (Table 3). The mean interval
between baseline and followup was 12.49 (2.39) months.
The mean HAQ-DI was 0.787 (0.683) at baseline and 0.812
(0.699) at followup, with a mean change of 0.025 (0.383).
The mean baseline scores for PCS and MCS were 37.20
(11.12) and 48.57 (11.54) and mean followup scores were
37.53 (10.75) and 49.30 (11.42), respectively.
For the “change in health” item anchor question, 51.9%
(n = 177) reported they were about the same, 27.6% (n = 94)
somewhat worse, and 2.3% (n = 8) much worse. In contrast,
13.8% (n = 47) were somewhat better and 4.4% (n = 15)

were much better. In Table 4 data are presented for the
HAQ-DI mean changes in the different subgroups divided
by the “change in health” anchor compared to 1 year ago.
The expected direction of change was seen for about the
same, somewhat better, and somewhat worse subgroups. For
the HAQ-DI, 75th percentiles are also presented, which
were greater in magnitude than mean changes, but there was
a greater positive change for the “slightly improved” compared to the “same” subgroup.
The MID estimates for the SF-36 are presented separately in Table 5, since a positive change represented an
improvement. The expected direction of change was seen
for the same, better, and worse subgroups, except for the
MCS, where the “about the same” subgroup had a greater
positive change than the “somewhat better” subgroup.
CSRG patients — exploratory analysis. As an exploratory
analysis, the MID was estimated for the CSRG patients
stratified by diagnosis of limited or diffuse disease to assess
for differences based on type of disease. The mean change
MID estimates for the HAQ-DI were greater in magnitude

Table 2. Minimal important difference (MID) estimates for single-site SSc patients.

Patient-rated
Overall Status

HAQ-DI
Change, mean (SD)
[95% CI]

Better (n = 10)
Same (n = 57)

Worse (n = 38)

Much worse* (n = 3)

Spearman Correlation
Coefficient**

–0.0125 (0.224)
[–0.173 to 0.148]
–0.009 (0.255)
[–0.077 to 0.058]
0.042 (0.314)
[–0.061 to 0.145]
0.327 (0.263)
[–0.327 to 0.981]
0.106

HAQ-DI
Change, 75th
percentile†
0.125

Pain VAS††
Change, mean (SD)
[95% CI]

0.125 (0.255)
0.217

n is too small

–8.00 (32.48)
[–31.23 to 15.23]
–0.49 (17.25)
[–5.07 to 4.09]
3.61 (24.52)
[–4.46 to 11.67]
0.67 (34.01)
[–83.81 to 85.14]
0.092

Fatigue VAS
Change, mean (SD)
[95% CI]
–10.00 (10.63)
[–17.60 to 2.40]
3.25 (21.60)
[–2.48 to 8.98]
3.79 (25.32)
[–4.53 to 12.11]
45.33 (27.93)
[–24.06 to 114.73]
0.211
p < 0.05

Sleep VAS
Change, mean (SD)
[95% CI]
–18.50 (33.91)
[–42.76 to 5.76]
–3.05 (22.40)
[–9.00 to 2.89]
5.92 (28.83)
[–3.55 to 15.40]
3.00 (11.27)
[–24.99 to 30.99]
0.256
p < 0.01

Global VAS
Change, mean (SD)
[95% CI]
–6.70 (26.58)
[–25.72 to 12.32]
–5.70 (19.48)
[–10.87 to –0.53]
4.05 (22.35)
[–3.29 to 11.40]
36.33 (15.18)
[–1.37 to 74.03]
0.276
p < 0.01

* There was only 1 patient much better (not shown) and 3 patients much worse. ** Correlation is between anchor and mean change in score, significant at
the level shown. † 75th percentile of HAQ-DI change score was taken for each subgroup except much worse because it contained only 3 patients. †† VAS 0
to 100 mm. HAQ-DI: Health Assessment Questionnaire-Disability Index; VAS: visual analog scale.
Table 3. Characteristics of the CSRG patients.

Characteristics

Number analyzed
Sex (% F, M)
Age, yrs
Disease duration, yrs
Visit time interval, mo
Measurement scale
HAQ-DI
PCS
MCS

Mean (SD)

341
87.7, 11.7 (n = 339, 2 unknown)
55.07 (12.18)
7.99 (7.54)
12.49 (2.36)
Baseline Mean (SD)
0.787 (0.683)
37.20 (11.12)
48.57 (11.54)

Followup Mean (SD)
0.812 (0.699)
37.53 (10.75)
49.30 (11.42)

Change Mean (SD)
0.025 (0.383)
0.28 (7.12)
0.72 (10.18)

CSRG: Canadian Scleroderma Research Group; HAQ-DI: Health Assessment Questionnaire-Disability Index;
PCS: Physical Component Summary; MCS: Mental Component Summary.
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Table 4. HAQ-DI minimal important difference (MID) estimates for
CSRG patients.
Anchor: Change in Health
Over Past Year

Much better (n = 15)

HAQ-DI Change,
HAQ-DI Change,
mean (SD) [95% CI] 75th percentile**

–0.283 (0.527)
[–0.575 to 0.009]
Somewhat better (n = 47)
–0.037 (0.402)
[–0.155 to 0.081]
About the same (n = 173)
0.0001 (0.343)
[–0.050 to 0.053]
Somewhat worse (n = 93)*
0.140 (0.387)
[0.060 to 0.219]
Much worse (n = 8)
0.156 (0.319)
[–0.110 to 0.423]
Spearman correlation coefficient 0.227, p < 0.01

0.000

0.250

0.125
0.375

0.250

** 75th percentile of HAQ-DI change score was taken for each subgroup.
HAQ-DI: Health Assessment Questionnaire-Disability Index; CSRG:
Canadian Scleroderma Research Group.
Table 5. Minimal important difference (MID) estimates for CSRG patients.

Anchor: Change in Health
over Past Year
Much better (n = 15)

Somewhat better (n = 47)

About the same (n = 173)

Somewhat worse (n = 94)
Much worse (n = 8)

Spearman correlation
coefficient

PCS Change,
MCS Change,
mean (SD) [95% CI] mean (SD) [95% CI]
6.97 (7.97)
[2.55 to 11.38]
2.18 (6.58)
[0.25 to 4.11]
0.20 (6.34)
[–0.75 to 1.15]
–1.74 (7.72)
[–3.32 to –0.16]
2.18 (8.10)
[–4.59 to 8.95]
–0.230, p < 0.01

7.37 (11.14)
[1.20 to 13.5]
1.33 (7.78)
[–0.95 to 3.61]
2.00 (9.31)
[0.61 to 3.40]
–2.61 (10.91)
[–4.84 to –0.37]
–3.88 (17.56)
[–18.57 to 10.80]
–0.203, p < 0.01

Positive change signified worsening for all scores except PCS/MCS.
CSRG: Canadian Scleroderma Research Group; PCS: Physical
Component Summary; MCS: Mental Component Summary.

for the patients with diffuse SSc compared to the patients
with limited SSc (Table 6). When calculated using 75th percentile, HAQ-DI estimates were similar for limited and diffuse disease. No clear pattern between limited and diffuse
disease was seen for the other HRQOL measures studied

(Table 7). Also, mean change in scores was calculated for
patients stratified by early and late disease (data not shown),
with a disease duration of 5 or fewer years being classified
as “early” disease, where 3 out of 4 HRQOL measures that
were analyzed showed the MID was greater in patients with
early compared to late disease. These analyses were
exploratory, so statistical tests were not done.

DISCUSSION
It is useful to determine the MID for various patient-centered outcomes in order to determine how much of a change
in score is meaningful to the patient14-16. The MID can vary
based on characteristics of the patient population, baseline
scores, the expression of the disease (i.e., whether patients
tend to improve or deteriorate), and the choice of anchors
used to estimate the MID15,27. Since there is uncertainty in
a single MID estimate, it is important to establish estimates
for different situations. In our study, the MID for several
patient-reported HRQOL scores was estimated for 2 different anchor questions and times and mostly different populations: patients from a single rheumatology clinic and
patients who were part of a multicenter database. Pain,
fatigue, and sleep problems occurred frequently in the single-site cohort of SSc patients, with high baseline and followup values. Patients in both cohorts had low overall
HAQ-DI scores, indicating relatively mild disability. The
data were not evenly distributed: patients were skewed
toward more being worse than improved at followup, a situation that is not surprising in SSc. The Spearman correlations were not large (in the range of a medium effect).
Although it is recommended that correlation should be
0.30–0.35 or > 0.371 to establish an acceptable anchor, our
correlations are still significant and were statistically associated with the outcomes of interest15,26.
The MID was estimated for the HAQ-DI and pain,
fatigue, sleep, and global VAS for the single-site patients
using a retrospective self-report anchor. The VAS MID estimates were different bidirectionally, with the MID for
improvement being of a greater magnitude than the MID for
worsening. SSc clinic patients may be more able to detect a
worsening compared to an improvement for these VAS
scores. Correlations were weak for the HAQ-DI and pain
VAS, making these MID estimates of uncertain significance,

Table 6. CSRG HAQ-DI minimal important difference (MID) estimates for patient-reported outcomes stratified by subset of limited and diffuse SSc.

Patient-reported Outcome
HAQ-DI*

Limited
Mean MID (SD)
Mean (SD) Change
in “Somewhat better”
in “Same”
Subgroup
Subgroup
–0.022/0.250
(0.366)
(n = 24)

–0.025/0.125
(0.292)
(n = 100)

Mean (SD) MID
in “Somewhat
worse” Subgroup
0.102/0.375
(0.391)
(n = 49)

Mean MID (SD)
in “Somewhat
better” Subgroup
–0.057/0.250
(0.454)
(n = 22)

Diffuse
Mean (SD) Change
in “Same”
Subgroup
0.032/0.125
(0.417)
(n = 66)

Mean (SD) MID
in “Somewhat
worse” Subgroup
0.207/0.500
(0.333)
(n = 35)

* Presented as mean change/75th percentile (SD). CSRG: Canadian Scleroderma Research Group; HAQ-DI: Health Assessment Questionnaire-Disability Index.
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Table 7. CSRG minimal important difference (MID) estimates for patient-reported outcomes stratified by subset of limited and diffuse SSc.
Patient-reported Outcome
PCS

MCS

Limited
Mean MID (SD)
Mean (SD) Change
in “Somewhat better”
in “Same”
Subgroup
Subgroup
2.25 (6.97)
(n = 24)
0.186 (5.53)
(n = 24)

0.585 (5.81)
(n = 101)
1.67 (8.69)
(n = 101)

Mean (SD) MID
in “Somewhat
worse” Subgroup
–1.92 (7.27)
(n = 50)
–2.74 (11.27)
(n = 50)

Mean MID (SD)
in “Somewhat
better” Subgroup
2.24 (6.42)
(n = 22)
2.61 (9.79)
(n = 22)

Diffuse
Mean (SD) Change
in “Same”
Subgroup
–0.585 (7.00)
(n = 65)
3.05 (9.83)
(n = 65)

Mean (SD) MID
in “Somewhat
worse” Subgroup
–0.953 (8.41)
(n = 35)
–2.66 (10.72)
(n = 35)

CSRG: Canadian Scleroderma Research Group; SSc: systemic sclerosis; PCS: Physical Component Summary; MCS: Mental Component Summary.

and they may have little clinical meaning. Other VAS scores
had “medium effect” correlations with the anchor according
to Cohen’s rules of thumb26. We expected from our other
publications on MID in rheumatic diseases that fatigue and
sleep disturbance may be poorly related to the disease28-31.
Also, although patients may not read the timeframe of the
questions, we asked for the change in status “since last
visit,” but the HAQ asks “over the last week.”
For the CSRG patients, MID was estimated based on the
SF-36 “change in health” item as the anchor for the
HAQ-DI (scored 0–3) as well as the PCS and MCS. As for
the single-site patients, the HAQ-DI MID was of a lesser
magnitude for improvement compared to worsening. The
PCS and MCS did not appear to vary bidirectionally.
The data for the MID of HAQ-DI were not identical
between the 2 databases. When calculated using the mean
changes, the no-change group had similar insignificant
mean changes in HAQ-DI, and the CI of the MID overlapped. It was found that the magnitude of the MID was
about 3-fold higher for CSRG patients compared to single-site patients for both improvement and worsening using
the first approach for MID calculation. This could be due to
differences in time of followup, the anchor questions used,
and the smaller sample size in the single-site study.
However, it may be that with a weak correlation, the MID
for HAQ-DI is unreliable. A similar pattern was seen in both
patient groups, with the magnitude of the MID being lower
for improvement compared to worsening. We also chose to
calculate the HAQ-MID using 75th percentile of change
score as described by Tubach, et al24, because of the low
MID found using mean changes (changes that were below
the measurements of the scale, which can change in general
by increments of 0.125). When calculated using the 75th
percentile, the HAQ MID was higher in magnitude, and it
remained that the estimates were lower for the single-site
patients compared to CSRG and also lower for improvement
compared to worsening. Results of MID using patient
anchors for patient-reported outcomes may be both different
in clinical practice than trials and difficult to interpret
because of the wide variability of the data in each category
of minimally changed patients.
The exploratory analysis looked at how MID was affect596

ed by limited versus diffuse SSc and early versus late SSc in
the CSRG patients. It was seen that the MID estimate for the
HAQ-DI was of a greater magnitude for diffuse compared to
limited disease. This may be explained by the generally
increased severity of disease in patients with diffuse SSc,
resulting in a higher baseline HAQ score, and thus a greater
change is accepted before it is reported on the anchor question. Looking at disease duration, for all measures except
HAQ-DI (for which the pattern was unclear), it was found
that early disease had a greater MID estimate compared to
late disease. In other words, patients with late disease
noticed a change that was on average smaller than early disease. This may be due to longer years with the disease leading to more stable self-report.
Some have used multiple anchors to estimate the MID,
and the MID estimates could be different if other anchors
such as laboratory tests or physician ratings were
used15,16,32. The study by Khanna, et al based on the
D-penicillamine study found a HAQ-DI MID estimate of
0.10–0.14 for improvement. The anchor question was a
7-point scale that asked the physician to assess the patient’s
status at 6-month intervals during the 2-year study21. This
estimate is greater in magnitude compared to the estimates
found in our study; however, the 75th percentile estimates
fall above or within the range of 0.10–0.14. The difference
in MID may partly reflect the patient-centered versus physician-centered anchor, or the use of only early diffuse SSc in
the RCT.
Although our data sets were relatively large with respect
to MID studies, our study has some limitations. The standard deviations and CI were wide, so estimates are less certain. The low correlations were an unexpected result as both
the anchor and outcomes were patient-centered. The lower
than expected correlations may partly be due to the fact that
the anchors asked about “overall status” or “general health,”
which may not necessarily be reflected by HAQ-DI or VAS
in pain, fatigue, or sleep. It is important to realize that the
correlations were statistically significantly related. Another
limitation is the potential for recall bias, as the anchor questions led to a recall period of up to 18 months. In addition,
the HAQ-DI and VAS, for which anchors were used to estimate MID, asked patients to recall over the past week. The
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varying time window could affect the results, especially
since 1 anchor was “since last visit” and in the CSRG group
the health transition was “since the last year.” However, in
RCT, the MID of HAQ is developed comparing an effect
often from the beginning of the trial to the end, so this
methodology is often used despite the HAQ asking about
the last week. The retrospective self-report feature of the
anchors leaves them open to recall bias, but this would be
true of any patient-centered MID study33. The anchors
asked patients to remember the change since their last visit
(single site) or since 1 year (CSRG). Walters and Brazier
found correlations were moderate between a retrospective
anchor and SF-6D (an HRQOL score) at followup and considerably lower at baseline34. Thus, the answer to such an
anchor question is more strongly influenced by the current
situation, and this may have affected the correlations in our
study. It was assumed that missing HRQOL information was
missing at random, and differences in baseline scores may
have affected the MID estimates. The MID in clinical practice may be different from what could be observed in trials
as the expectations of the patients in clinical practice may be
different (many worsening, but also a large proportion were
stable), and in clinical trials, there is a population of patients
meeting inclusion criteria, often with early disease or active
disease. The study by Khanna, et al, which used clinical trial
patients, found an improvement MID that was different
from the estimates in our study and the population was also
a subset of all SSc (early diffuse SSc)21. Perhaps in mostly
prevalent SSc cases such as those we studied, the HAQ does
not improve because of lack of reversibility (particularly as
HAQ is weighted toward hand function and many had fixed
contractures). Thus it is likely that the HAQ does not have
reversibility in prevalent disease, so the HAQ may not operate well for improvements over 6 to 12 months once the disease is longstanding.
A double extraction procedure was not performed and
this may add to the degree of error in the results. Some
patients in the single-site cohort were also part of the CSRG
database, but the overlap of patient outcomes was only for
the HAQ-DI, which was measured at different times and
with different anchor questions. Data were at 1 year for
CSRG and about half a year for the single-site study. Other
outcomes did not overlap as they were not identical between
the 2 groups. The MID estimates may vary by limited and
diffuse SSc and disease duration, but the analyses were
exploratory only. MID can vary depending on the baseline
score. For instance, the MID in a group with lower ratings
may be different from those with high ratings28,29.
Overall, our study provides MID estimates for clinicbased SSc patients for various HRQOL scores, data that will
be useful for patient care and interpretation of clinical trials.
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