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Abstract

adults.

129 m.

Background: Rehabilitation interventions promote functional recovery among frail older adults and little is known
about the clinical significance of physical outcome measure changes. The purpose of our study is to examine the
minimal clinically important difference (MCID) for the 6-minute walk distance (6MWD) among frail Asian older

Methods: Data from the “Evaluation of the Frails’ Fall Efficacy by Comparing Treatments” study were analyzed.
Distribution-based and anchor-based methods were used to estimate the MCID of the 6MWND. Participants who
completed the trial rated their perceived change of overall health on the Global Rating of Change (GROC) scale.
The receiver operating characteristic curve (ROC) was used to analyze the sensitivity and specificity of the cut-off
values of GBMWD (in meters) for GROC rating of “a little bit better” (+2), based on feedback from participants.

Results: The mean (SD) change in 6BMWD was 37.3(46.2) m among those who perceived a change (GROC 2 2),
while those who did not was 9.3(18.2) m post-intervention (P=0.011). From the anchor-based method, the MCID
value for the 6MWD was 17.8 m (sensitivity 56.7% and specificity 83.3%) while distribution-based method estimated

Conclusion: The MCID estimate for 6MWD was 17.8 m in the moderately frail Asian older adults with a fear of
falling. The results will aid the clinicians in goal setting for this patient population.

Trial registration: Australian New Zealand Clinical Trials Registry number: ACTRN12610000576022
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Background

Functional decline in older adults is frequently docu-
mented and may be characterized by slow gait speed
and poor physical endurance [1-3], leading to frailty and
fall [4]. Researchers and clinicians therefore measure gait
performance to predict, prevent and manage frailty in
older adults.

Older adults with poor fall efficacy tend to have reduced
mobility which, in turn, may lead to a gradual decline in
ambulatory capacity [4,5]. Thus, the six-minute walk
distance (6MWD) that evaluates physical endurance is
evidently an important measure [6] and clinicians can use
the 6MWD to set pre-intervention goals and to assess the
outcome changes post-intervention. Several studies have
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demonstrated that rehabilitative interventions can signifi-
cantly improve physical endurance [7-9], and as a corol-
lary, reduce functional decline, frailty and fall. Researchers
and clinicians, however, are faced with the challenge of
interpreting these statistically significant improvements.
The concept of minimal clinically important difference
(MCID) guides the interpretation of small meaningful
change as a result of interventions [2,3,10-12]. Patients
determine what constitutes a clinically important differ-
ence from baseline, which is the basis of “anchor-based”
method in determining MCID [2,10,13] and also its advan-
tage over other methods. In addition, a second method
(distribution-based method) to derive the MCID value was
recommended [13,14]. One distribution-based method is
to derive the standard error of measurement (SEM), which
may be representative of the MCID value [14,15].
Increasingly, the MCID values of 6MWD were being
established for various disease populations. However,
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almost all of these were based on Western populations
[12,16-18]. Patients’ perception of clinically important
change could be influenced by the population sample and
socio-cultural factors such as physical activity participa-
tion. We hypothesized that the 6MWD would be lower in
Asian population as compared to non-Asian population.
Therefore this study was undertaken to determine the
MCID for 6MWD in moderately frail Asian older adults
with a fear of falling.

Method

Participants

The study sample was derived from the randomized
controlled trial “Evaluation of the Frails’ Fall Efficacy by
Comparing Treatments” (EFFECT) study. The recruit-
ment inclusion and exclusion details have been described
elsewhere [19]. The study included community dwelling
older adults who had a fear of falling. Significant cognitive
disorder, unstable medical and surgical conditions were
the main exclusion criteria. We defined “moderately frail”
as having a score of 5-9 on the Short Physical Perform-
ance Battery [20]. Eighty participants were recruited in the
study, seven dropped out of the study and thus data from
73 participants were analyzed (<10% drop-out). In our
study, participants from the Wii and gym exercise groups
had group exercise intervention duration of one hour per
session over a period of 12 weeks. The detailed intervention
protocol (balance, strengthening, aerobic and stretching)
for each group had been previously reported [19].

The SingHealth Centralised Institutional Review Board
approved this study (Reference: 2010/177/D) and written
informed consent was obtained from the participants.
No adverse events were reported throughout the study.

Outcome measure

The outcome measure, 6MWD, was assessed one week
before and after the 12-week intervention by an inde-
pendent blinded assessor. The 6MWD was assessed
according to the established guidelines for instructions
[21,22], but as a 15-meter quiet corridor was not avail-
able, we used a 10-meter quiet corridor. We decided
that this minor change would not drastically impact our
study findings because a study found no statistical sig-
nificant difference between using two different walkway
lengths of 20 m and 50 m [23]. This implied that a 30 m
change in walkway length would not statistically affect
the test outcome and hence the use of 10-meter walkway
was appropriate.

The minimal clinically important difference was defined
as the smallest difference in score in the domain of inte-
rest which patients perceived as beneficial. The global
rating of change (GROC) scale ranging from -7 to 7 as
shown in Table 1 was administered to ascertain the
amount of change that the participants felt after the
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Table 1 Adapted GROC scale [24]

Overall (health), how much change do you perceive after the
intervention compared to first visit?

A very great deal worse (-7)
A great deal worse (-6)
Quite a bit worse (-5)
Moderately worse (-4)
Somewhat worse (-3)
A little bit worse (-2)
A tiny bit worse Q)
About the same 0)

A tiny bit better (+1)
A little bit better (+2)
Somewhat better (+3)
Moderately better (+4)
Quite a bit better (+5)
A great deal better (+6)
A very great deal better (+7)

intervention [24]. The outcome assessor questioned each
participant during the follow-up by asking, “Overall
(health), how much change do you perceive after the
intervention compared to first visit?” which was in relation
to the overall benefits experienced from the intervention.
Depending on the literacy of the participant, this question
was asked in either English or Mandarin.

Statistical analyses

In order to derive the MCID with the distribution-based
method, we used the SEM of the 6MWD. The baseline
standard deviation, SD, and test-retest reliability, intraclass
correlation coefficient (ICC [1,3]), of the 6MWD among
participants who did not perceive change were used to
calculate the SEM [12]. The formula for deriving SEM
was SD x V (1 - ICC).

The MCID estimate from the anchor-based method was
derived from the difference in pre- and post-intervention
6MWD and GROC score. The sensitivity- and specificity-
based approach was used in our study to determine the
MCID [25]. The receiver operating curve (ROC) was used
to estimate the sensitivity and specificity of 6MWD
threshold change [11,26]. The ROC curve would illustrate
the rate of change in 6MWD (sensitivity) against partici-
pants’ self-perceived improvement of GROC score 2 and
above (specificity). The area under curve (AUC) of the
ROC determined the accuracy of the outcome measure.

Due to the lack of literature supporting the optimal cut-
off on the GROC [3], we decided to focus on what would
be both minimally and clinically important to the older
adults. Setting the cut-off score at “a tiny bit better” (+1)
might be minimally but not clinically important.



Kwok et al. BMC Geriatrics 2013, 13:23
http://www.biomedcentral.com/1471-2318/13/23

Furthermore, the older adults perceived “a little bit better”
to be clinically important to them. We therefore selected
“a little bit better” (+2) on the GROC as the cut-off.

Fear of falling might affect ambulation status; hence it
was necessary to evaluate its association with 6MWD.
Spearman correlation analysis was performed to evaluate
the association between changes in fear of falling and
changes in 6MWD.

Statistical analysis was performed with SPSS version 18.
The ROC curve was generated using R software version
2.15.2. Statistical significance was set at P less than 0.05.

Results

The participants’ mean (SD) — age was 70.0 (7.2) years,
body mass index 22.4 (3.9) kg/m> and Short Physical
Performance Battery score 7.7 (1.3). The overall partici-
pants’ demographics were shown in Table 2.

The 6MWD showed a general trend of improvement
with interventions. Participants who have completed
the study experienced a mean (SD) change in 6MWD of
35.0 (45.2) m and Table 3 showed the comparison of
6MWD between the two groups. Participants who per-
ceived a change (GROC =2) had a greater change in
6MWD from baseline than those who did not perceive a
change (GROC<2). There was a statistical difference
between the 2 groups for change in 6MWD, P =0.011
(Table 3). The mean (SD) GROC rating of the partici-
pants was +4.5 (1.8), range 0 to +7.

The SEM was calculated from an intraclass correlation
coefficient of 0.981 and baseline SD of 93.9 m. These
values translated to a SEM of 12.9 m for the 6MWD.

Table 2 Baseline characteristics (N =73)

Demographics Values
Age, mean (SD), years 70.0 (7.2)
Gender - Female, n (%) 62 (84.9)
Ethnic - Chinese, n (%) 71 (97.3%)
Height, mean (SD), m 1.55 (0.06)
Body mass index, mean (SD), kgm'2 224 (3.9)
Had a fall in the past 1 year - Yes, n (%) 41 (56.2%)
Number of medications per day, n (%)

0 17 (23.3)

1 11 (15.1)
2 9(123)
23 36 (49.3)
Number of comorbidities, n (%)

0 6(82)

1 14 (19.2)
2 21 (288)
23 32 (438)

SPPB score, mean (SD) 77 (1.3)

Page 3 of 5

Table 3 6MWD of participants with GROC < 2 (n =6) and
GROC>2 (n=67)

6MWD (m) Overall GROC<2 GROC>2 Pvalue
Pre-intervention

Mean (SD) 294.7 (784) 269.2 (939) 297.0 (77.3) 041
Post-intervention

Mean (SD) 3300 (77.6) 2784 (919) 3343 (753) 0.091
Change from baseline

Mean (SD) 350 (452)* 93(182) 373462 00117

* Pre- and Post-intervention comparison, P < 0.001.
¥ Analysed with Welch-t test.

There were 2 cut-offs identified from the ROC analysis
in Figure 1, AUC 0.70, 95%-CI 0.54 to 0.84, 14.0 m (sensi-
tivity 64.2% and specificity 66.7%) and 17.8 m (sensitivity
56.7% and specificity 83.3%). Finally, the fear of falling was
weakly related to 6MWD (Spearman’s p 0.04, P = 0.75).

Discussion
In our study of frail older adults with a fear of falling, the
estimated MCID value of the 6MWD was 17.8 m. There
was little difference, approximately 5 m, between the
distribution-based (12.9 m) and anchor-based methods
(17.8 m). Furthermore, the MCID estimate from the
anchor-based method should exceed the SEM from the
distribution method [12,25]. Hence, the MCID estimate of
17.8 m in this study was valid because it was above the
measurement error of the 6MWD. Our study finding was
aligned with the study hypothesis (smaller MCID value).
Our MCID value as compared to present literature
was lower (7 to 36 m) [12,16,18], but it was comparable
to that (20 m) reported by Perera et al. who studied

N
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Figure 1 ROC curve of 6MWD.
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community dwelling older adults with or without mobi-
lity decline (stroke) [17]. A recent study on heart disease
population found that the MCID value was 25 m for the
6MWD [12], while the MCID value was 30.5 m for a
population of pulmonary diseases [16] and a review on
severe pulmonary disease population reported that
MCID value was 54 m [18]. Evidently, the baseline mean
of 6MWD in our study was about 300 m as compared to
Holland et al's 400 m, which could account for our
smaller MCID value. Furthermore, the participant’s
shorter height may be a factor of reduced 6MWD per-
formance [22]. Hence, our MCID estimate would be
proportionately smaller as compared to taller non-Asian
population.

We postulate two reasons to explain the differences in
findings. Firstly, the difference in population sample
examined would yield different MCID values while studies
examining similar population sample would yield compar-
able MCID values [16,17]. Secondly, socio-cultural diffe-
rences might have influenced the extent of change to be
meaningful. A study had found that the older Asian was
less physically active compared with older non-Asian [27];
hence, it was plausible that a small change in 6MWD
could be perceived as a clinically important difference. On
the other hand, specific to the Singaporean context, amen-
ities are within short commuting distances. For instance,
basic amenities such as grocery shops selling daily neces-
sities and transport stations are widely available within
short distances (200 meters). Thus a small improvement
in walking distance would likely be perceived as meaning-
ful. The use of self-reported GROC as the anchor to derive
MCID for 6MWD, as opposed to the use of rater-derived
anchors, for example level of disability using Barthel Index,
was therefore appropriate in this study and reflected the
societal norm.

Because the study involved older adults with fear of fall-
ing, it was necessary to discuss the potential effects of the
fear of falling on 6MWD changes which, in turn, would
impact the MCID estimates. Current literature has not
found an association between fear of falling and 6MWD.
The present literature had identified a correlation between
fear of falling and post-intervention gait speed change, but
this association might not translate to other ambulatory
measures [28,29]. The association between changes in fear
of falling and 6MWD was poor in our study. Therefore
the alleviation of fear of falling did not affect our MCID
estimate.

Our study has limitations. We defined moderately frail
with the SPPB score of 5-9 but other definitions of frailty
exist [30]. Care must be taken when generalizing the re-
sults to the mild or severely frail individuals because their
expectations and perceptions of intervention outcomes
might differ. Next, our MCID value was derived from the
GROC rating of a 12-week exercise intervention program.

Page 4 of 5

The GROC rating was based on overall change from base-
line, which encompassed multiple domains — physical,
function, quality of life and self-efficacy. Another limita-
tion was the small number of participants without a
GROC change, which might have affected the accuracy of
estimating the specificity for the cut-off value. Also, the
study was derived from a randomized controlled trial that
was not primarily designed to estimate the MCID of
6MWD.

This study provides evidence that the Asian popula-
tion has a smaller 6MWD MCID estimate as compared
to present literature on non-Asian population. To our
knowledge, this is the first 6MWD MCID established for
frail Asian older adults. For the researchers, the MCID
facilitates the interpretation of study findings. For the
clinicians, the MCID allows quantification of rehabilita-
tion goals. To the policy makers, the MCID helps the
design of alternatives and resource allocation.

Conclusion

A small change in 6MWD (17.8 m) was perceived as mi-
nimally and clinically important by moderately frail Asian
older adults with declining fall efficacy. Further research
in this area is required as there are other methods of
establishing the MCID value.
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