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Background. The Functional Gait Assessment (FGA) is commonly used to mea-
sure walking balance. The minimal clinically important difference (MCID) has yet to
be determined for the FGA.

Objective. The purposes of this study were to determine: (1) the MCID in the FGA
for older community-dwelling adults relative to patients’ and physical therapists’
estimates of change and (2) the extent of agreement between patients’ and physical
therapists’ estimates of change.

Design. This study was a prospective case series.

Methods. Patients and physical therapists rated the amount of change in balance
while walking after an episode of physical therapy for balance retraining on a
15-point global rating of change (GROC) scale. Weighted kappa statistics were
calculated to express agreement between patients’ and physical therapists’ GROC
ratings. Functional Gait Assessment change scores were plotted on receiver operating
characteristic curves. A cutoff of �3 on the GROC was the criterion used for
important change. The optimal FGA change cutoff score for MCID was determined,
and sensitivity (SN), specificity (SP), and likelihood ratios (LRs) were calculated.

Results. One hundred thirty-five community-dwelling older adults (average
age�78.8 years) and 14 physical therapists participated. There was poor agreement
between the patients’ and therapists’ ratings of change (weighted kappa�.163). The
estimated MCID value for the FGA using physical therapists’ ratings of change as an
anchor was 4 points (SN�0.66, SP�0.84, LR��4.07, LR��0.40). No accurate value
for the FGA MCID could be determined based on the patients’ ratings of change.

Limitations. The small sample size was a limitation.

Conclusion. Poor agreement between therapists’ and patients’ ratings indicate
the need for further communication relative to patient goals. The 4-point MCID value
for the FGA can be used for goal setting, tracking patient progress, and program
evaluation.
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Measurement of change is the
cornerstone of assessing
patient progress and out-

come. Change scores on outcome
measures presumably reflect
improvement or decline in the
patient’s status as a result of the
treatment he or she is receiving.
Meaningful interpretation of change
scores must go beyond calculation of
raw scores to the application of con-
structs such as the minimal clinically
important difference (MCID).
Jaeschke et al defined the MCID as
“the smallest difference in score in
the domain of interest which
patients perceive as beneficial and
which would mandate, in the
absence of troublesome side effects
and excessive cost, a change in
patient’s management.”1(p408) Other
authors have defined it more simply
as the “smallest difference in the
score that is considered worthwhile
or important.”2(p419) Achieving a
change in score at least equal to the
MCID suggests that the patient has
undergone a change in condition
that reflects important change. The
MCID, as a useful psychometric
property of an outcome measure,
can be used in setting treatment
goals, describing patient progress,
and program evaluation.3

The assignment of a threshold score
associated with the MCID is often
calculated using the anchor
method.3,4 This method references
an external criterion, or anchor,
associated with important change as
a means of identifying people for
whom important change has or has
not occurred. Often the anchor for
important change is established by
directly surveying individuals about
their perception of the change that
has occurred as a result of treatment.
The survey instrument frequently
used for this purpose is the global
rating of change scale (GROC). The
GROC, first developed by Jaeschke
et al,1 allows individuals to subjec-
tively rate perceived change on a Lik-

ert scale with 7 levels of improve-
ment, 7 levels of decline, and a zero
midpoint. Each level is associated
with a description of the amount of
change that has occurred. A rating of
�3 (“somewhat better”) or greater
on the GROC is often used as the
threshold for important change.1,5

Although the GROC is frequently
used as the anchor for MCID, alter-
native anchors (eg, discharge desti-
nation, functional independence,
return to work) have been used as
indicators of important change.6

Using different anchors may lead to
different estimates of the MCID of an
outcome measure. For example,
using GROC scores derived from a
survey of physicians as the anchor,
the MCID for the Functional Inde-
pendence Measure (FIM) motor sub-
score was determined to be 17
points in people with subacute
stroke.5 This finding compares with
an MCID estimate of 11-point change
on the FIM when using a change in
disability, as measured the Modified
Rankin Scale,7 as the anchor.8 Differ-

ent anchors also may lead to variable
accuracy of an MCID estimate, as
reflected in the sensitivity (SN) or
specificity (SP) of the identified cut-
off score. For example, achievement
of treatment goals9 and direct survey
by a GROC10 have both been used as
anchors for estimating the MCID for
the Roland-Morris Back Pain Ques-
tionnaire. Both anchors generated a
5-point change as an estimate for the
MCID, but the estimate from the
GROC anchor rendered higher com-
bined SN and SP, indicating a more
accurate estimate. These anchor-
dependent differences in MCID val-
ues and accuracy suggest that the
MCID for any outcome measure is
best studied from a variety of per-
spectives and anchors.3

There is another important anchor-
related topic to consider when esti-
mating and interpreting an MCID val-
ue: “Important? Who says so?” In
other words, when direct surveys
such as the GROC are used, we
should consider who is being asked
about the importance of change.

The Bottom Line

What do we already know about this topic?

Change scores on the Functional Gait Assessment (FGA) are used as
indicators of improvement in walking balance. Patients and therapists,
however, often disagree on how much change has occurred as a result of
treatment.

What new information does this study offer?

The amount of change on the FGA that corresponds with at least mini-
mally important improvement was 4 points. There was significant dis-
agreement between patients and therapists on how much change
occurred as a result of treatment.

If you’re a patient, what might these findings mean
for you?

It is important for patients to talk with their therapists about exactly what
aspect of function will improve as a result of physical therapist interven-
tion and how that improvement will be measured.

MCID of the FGA
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Studies in the area of physical ther-
apy and back pain10 have shown
good agreement between patient
and therapist regarding estimates of
change. However, when estimating
important change in gait speed after
stroke,11 as well as in other fields
such as oncology,12 pulmonology,13

cardiology,14 mental health,15 and
rheumatology,16 there was little
agreement between the clinician’s
and the patient’s estimates of change
as a result of treatment. Therefore, it
is important when estimating impor-
tant change that the opinions of both
clinician and patient be considered.

Balance is a construct often addressed
and measured as part of physical ther-
apy intervention. One commonly used
outcome measure of walking balance
is the Functional Gait Assessment
(FGA). The FGA was developed by
Wrisley et al17 as a modification of the
Dynamic Gait Index (DGI) in order to
improve the reliability18 and reduce
the observed ceiling effect of the
DGI.19 Several psychometric proper-
ties of the FGA have been established
(including good reliability,17 internal
consistency,17 and moderate concur-
rent validity20) with other balance
measures in patients with vestibular
disorders. In addition, Marchetti et al21

reported an 8-point MCID for the FGA
in people with vestibular disorders
using an 18-point change on the Diz-
ziness Handicap Inventory (DHI)22 as
the external anchor. This 18-point
change on the DHI has been related to
standard error of measurement of the
instrument and is thought to indicate
an improvement in disability level.22

The value for the MCID of the FGA,
however, has not yet been estimated
by way of direct survey of patients and
therapists using the GROC. This
approach to estimating the MCID of
the FGA should be investigated.

The purposes of this study were: (1) to
determine the MCID for the FGA using
patients’ and therapists’ ratings of
change on the GROC as the anchor for

important change and (2) to examine
the extent of agreement between
patients’ and therapists’ estimates of
change in balance while walking after
receiving physical therapy for balance
retraining in a sample of older adults.

Method
Participants
Community-dwelling older adults who
were referred for physical therapy for
balance retraining were recruited in
this case series study. Patients were
eligible for the study if they were 60
years of age or older, living in the com-
munity independently or with help,
able to walk 3.05 m (10 ft) with or
without an assistive device, able to fol-
low a 3-step command, and receiving
physical therapy for balance retrain-
ing. Individuals diagnosed with posi-
tional vertigo were excluded from this
study. The physical therapists who
participated were staff members at 3
outpatient clinics in the Boston area:
an independent clinic, 1 associated
with a tertiary care hospital, and 1
associated with a community hospital.
This study was approved by the insti-
tutional review boards for human sub-
ject research of the participating
institutions.

We performed an a priori power anal-
ysis based on procedures suggested by
Simel et al.23 With assumed SN and SP
values of 0.75, we determined that a
minimum of 78 participants reporting
an important change were required so
that the positive likelihood ratio (LR�)
would exceed 2.0 (ie, the lower end of
the 95% confidence interval [95% CI]
for the LR� would be �2.0).23 We
chose 2.0 as the threshold for the LR�
because it has been suggested that an
LR� of 2.0 generates at least small, but
sometimes important, change in the
likelihood of having the condition or
disease of interest in individuals who
have a positive test result.24

Procedure
Patients were recruited from the 3 out-
patient sites. They were screened by

their physical therapist at the time of
their initial physical therapist examina-
tion and were enrolled in the study if
they met the inclusion and exclusion
criteria and consented to participate.
The patients then underwent a course
of physical therapy that included an
individualized balance retraining pro-
gram. Patients and their treating ther-
apists were asked to rate the change in
walking balance that had occurred
since the start of the patient’s physical
therapy treatment on a 15-point
GROC.1 Patients made subjective esti-
mates of change in their walking bal-
ance by answering the question “How
much has your balance while walking
changed since beginning physical
therapy?” Therapists were asked to
answer the question “How much has
your patient’s balance during walking
changed since beginning this episode
of outpatient physical therapy?” The
threshold for MCID was set at a GROC
score of �3 (“somewhat better”) (rat-
ings of 0, �1, and �2�unimportant
change; ratings of �3 or better�
important change).1,3,9

We suspected that the great majority
of patients and therapists would
assess the change in balance as at
least minimally important after a
complete course of physical therapy.
Accordingly, and based on a prelim-
inary data analysis that revealed only
2 of the first 46 patients who com-
pleted the course of physical therapy
had reported unimportant change
(GROC score ��3), the protocol
was modified such that patients
enrolled later in the study and their
therapists were surveyed instead at
an interim time point of 2 to 4 weeks
after the start of physical therapy.
The FGA was administered at the
same interim time point as the GROC
scales were completed. This
approach resulted in each patient
and his or her therapist completing a
GROC scale only once during the
episode of care, either at the end of
the episode of care (patients enrolled
early in the study) or at an interim time
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point (patients enrolled later in the
study). We expected that at an earlier
time point in their course of care,
important change in balance would
not yet be appreciated by at least some
of the patients and therapists. This
approach resulted in the collection of
a broader spectrum of GROC ratings
and corresponding FGA change
scores.

Variables
Data extracted from the medical
record were participant’s age, sex,
diagnosis by the 9th revision of the
International Classification of Dis-
eases (ICD-9) coding, number of treat-
ment sessions, duration of treatment
in weeks, and FGA scores. The FGA
has been validated for the assessment
of balance in people with vestibular
dysfunction,17 community-dwelling
older adults,20,25 patients with
stroke,25 and patients with Parkinson
disease.26 The FGA has good reliability
(intrarater reliability: intraclass correla-
tion coefficient [ICC]�.7417; interra-
ter reliability: ICC�.8617 to .9320) and
internal consistency (Cronbach
alpha�.7917). Concurrent validity was
moderate for the Activities-specific
Balance Confidence Scale (r�.5320 to
.6417), DHI (r��.64),17 perception of
dizziness symptoms (r��.70),17

Timed “Up & Go” Test (r��.5017 to
�.8420), DGI (r�.8017 to .9420), num-
ber of falls (r��.66),17 and Berg Bal-
ance Scale (r�.84).20 The FGA score
(�22/30) provided 100% SN, 72% SP,
LR� of 3.6, and LR� of 0 to predict
prospective falls in community-
dwelling older adults.20 The minimal
detectable change (MDC) for the FGA
in patients with stroke has been deter-
mined as 4.2 points,25 and for patients
with balance and vestibular disorders,
it has been determined as 6 points.27

Therapist demographic variables col-
lected included years of experience
and whether they were certified as
clinical specialists by the American
Board of Physical Therapy Special-
ties (ABPTS).

Data Analysis
Statistics were generated using PASW
Statistics version 21 (IBM Corp,
Armonk, New York). Descriptive sta-
tistics were generated for demo-
graphic variables and FGA scores for
the whole sample of patients and for
therapists’ demographics. For further
subgroup descriptive data and for
group comparisons, as well as to cal-
culate the FGA MCID value, patients
were dichotomized in 2 different
ways. First, they were dichotomized
according to whether they rated them-
selves as having achieved MCID in
walking balance as indicated by a
score of �3 or greater on the GROC
versus less than �3 (score of 0, �1, or
�2). Second, they were dichotomized
based on whether their therapists
rated them as having achieved MCID
with a GROC score of �3 or greater
versus less than �3.

Group comparisons were performed
between patients who experienced
MCID and those who did not using
unpaired t tests (age), Mann-Whitney
U test (initial, discharge, and change
FGA scores), and chi-square analysis
(sex) with 2-tailed significance set at
P�.05 level. Age (t test), sex (chi-
square analysis), and initial FGA
score (Mann-Whitney U test) were
compared between patients who
were assessed at the interim time
point and those who were assessed
after the complete episode of physi-
cal therapy care to determine if there
was any difference in baseline char-
acteristics (age, sex, and initial
impairment level as reflected in ini-
tial FGA scores) that may have
affected the perspective on change
between the 2 groups. We also com-
pared the total number of treatments
and the number of weeks in treat-
ment between patients who were
assessed at the interim time point
and those who were assessed after
the complete episode of physical
therapy care. Age (1-way analysis of
variance), sex (chi-square analysis),
and initial FGA scores (Kruskal-

Wallis test) also were compared
across the 3 participating clinics to
determine if there were significant
differences in these variables at the
different sites at baseline.

The extent of agreement between
patients’ and therapists’ estimates of
change in balance while walking was
calculated using a weighted kappa.
First, the 8 levels of improvement on
the 15-point GROC (0 to �7) were
collapsed into 3 levels such that scores
of 0 to �2 were considered as “no
change,” �3 to �4 as “minimal
change,” and �5 or greater as “mod-
erate change.”5,10 Kappa values were
then calculated with the following
assigned weights: 0 for perfect agree-
ment between the patients’ and ther-
apists’ ratings, 2 for disagreements
between minimal and moderate
change, 4 for disagreements between
minimal and no change, and 6 for dis-
agreements between no change and
moderate change.

We generated receiver operating char-
acteristic (ROC) curves to determine
the change score on the FGA that most
accurately classified participants as
having achieved MCID or not in their
balance while walking. Participants
were dichotomized based on a cutoff
of �3 on the 15-point GROC scale.
Change scores on the FGA (discharge
FGA score minus initial FGA score)
were plotted on the ROC curve. The
optimal FGA cutoff was identified as
the point nearest the upper left-hand
corner of the ROC curve, as this point
rendered the best balance between SN
and SP. We also calculated LR� (SN/
1 � SP) and negative LR� (LR; 1 �
SN/SP) based on the FGA cutoff score.
We conducted separate analyses on
subgroups of participants dichoto-
mized as having achieved MCID or not
based on patients’ GROC ratings and
those of the therapists.

Therapists’ and patients’ GROC ratings
were correlated with initial and dis-
charge FGA scores using the Spearman
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rho as a means to evaluate potential
recall bias.28 We generated correla-
tions for the whole sample, as well as
for the patients who were surveyed at
the interim time point and those
patients who were surveyed at the end
of their episode of care, in order to
examine the effect of the time of sur-
vey on potential recall bias. Change
estimates are often biased toward the
current state because it is difficult to
remember the initial condition.15 The
criteria for assessments of change that
are unbiased by recall are a negative
correlation with the initial state and an
equally positive correlation with the
final state.28

Results
Of the 202 patients who were
enrolled in the study, analysis was
based on the 135 patients who com-
pleted all surveys at the interim time
point or on the last physical therapy
visit and had surveys completed by
the treating therapist. When compar-
ing age, sex, and initial FGA scores,
there were no significant differences
between those participants with
complete data (N�135) and those
lost to follow-up or with missing data
(n�67). There were no significant
differences in baseline characteris-
tics among participants recruited
from the 3 outpatient sites. We also
saw no differences in the baseline
characteristics between the partici-
pants surveyed at the interim time
point (n�49) compared with those
surveyed at the end of their episode
of care (n�86). We performed these
comparisons to ascertain if there
were any differences in variables of
sex, age, or initial impairment level
that may have biased the perspective
on change of one group compared
with the other. Having seen no dif-
ferences in these variables between
groups, we combined the data from
both groups for all analyses. As
expected, the mean number of treat-
ments for the interim group was 6.3
(SD�1.36), and mean number of
weeks of treatment was 3.5

(SD�1.14), which were both signif-
icantly less than the full episode of
care group (mean number of treat-
ments�1.65, SD�4.4; mean number
of weeks�8.32, SD�3.54).

Participants had various ICD-9 diagno-
ses, with the most common being gait
disorders (61.7%) followed by vertigo
(17.0%) and impaired balance (9.6%).
In addition to the multifactorial bal-
ance disorders represented in the sam-
ple, the sample also included 2 people
with stroke, 5 with diagnosed periph-
eral neuropathy, 2 with low back pain,
1 with pelvic fracture, and 1 with spi-
nal stenosis. The mean age was 78.8
years, and the sample was 63.7%
female. Participant descriptive statis-
tics are presented in Table 1. The
median initial FGA score was 18,
below the score of 22 established as a
fall risk threshold.20

Poor agreement (weighted kappa�
.163) was observed between patients’
and therapists’ estimates of change in
balance while walking. The weighted
kappa results are shown in Table 2.
Based on patients’ own estimates of
change, the median GROC score was
�5 (range��1 to �7). The median
GROC score based on therapists’ esti-
mates was �4 (range�0 to �7).
Descriptive statistics and comparisons
by patient group based on the
patients’ and therapists’ MCID ratings
are presented in Table 1. When partic-
ipants were dichotomized based on
their own ratings of whether they
achieved MCID in their walking bal-
ance, there was no difference in any of
the variables analyzed. By contrast,
when participants were dichotomized
based on the therapists’ ratings of
whether the patients achieved MCID,
there were significant differences in
the number of visits, duration of treat-
ment, and discharge and change FGA
scores (Tab. 1).

The ROC analyses results are pre-
sented in Table 3. When participants
were dichotomized based on their

own estimates of having achieved
MCID (�3 or better on the GROC), an
FGA change of 5 points was identified
from the ROC curve as the point that
maximizes SN and SP. However, the
null value of .50 was contained in the
95% CI values for the area under the
curve (AUC) (95% CI�0.43, 0.77) and
SP (95% CI�0.48, 0.97). The inclusion
of the null value in the 95% CI of the
AUC indicates that the 5-point MCID
value, based on patient’s ratings of
change, may be no better than a 50/50
chance at distinguishing between
those participants who reported
important change and those who
reported unimportant change. In con-
trast, when participants were dichoto-
mized based on the therapists’ ratings
of change, a 4-point FGA change score
was identified as the value associated
with the MCID (AUC�0.83, SN�0.66,
and SP�0.84), and none of the associ-
ated 95% CIs contained the null value
(AUC: 95% CI�0.76, 0.90; SN: 95%
CI�0.55, 0.76; and SP: 95% CI�0.69,
0.93). Figure 1 presents the distribu-
tions of FGA change scores according
to patient subgroups of having
achieved MCID. Figure 2 presents the
ROC curves based on patients’ and
therapists’ ratings of change.

The 14 therapists who participated in
the study had an average of 12.1 years
of experience (SD�10.8, range�1–
33), and 4 were ABPTS-certified clini-
cal specialists (3 Neurologic Certified
Specialists [NCS] and 1 Geriatric Cer-
tified Specialist [GCS]).

Correlations between therapists’ and
patients’ GROC ratings with FGA ini-
tial and discharge scores are reported
in Table 4. Correlations ranged from
�.159 to .298. There was some evi-
dence of recall bias in participants in
the full episode of care group, as they
had GROC scores that were positively
correlated with initial FGA scores.

Discussion
We estimated the MCID for the FGA
based on the direct survey of older

MCID of the FGA

1598 f Physical Therapy Volume 94 Number 11 November 2014



adult patients and their physical ther-
apists after physical therapy for bal-
ance retraining. This is the first study
to use direct survey to estimate the
MCID for the FGA and to survey both
patients and their therapists relative to
perceived change in balance while
walking. This approach appears to
have revealed important discrepancies
in the perception of change between
patient and therapist. Poor agreement
was observed between patients’ and
therapists’ estimates of change in
walking balance after balance retrain-
ing in this study. Only 11 patients
rated themselves as having experi-
enced unimportant change, whereas
therapists placed 43 patients in that
category. Disagreement between
patient and clinician in the perception
of important change is not
uncommon.11–13,15,16 One reason for
the disagreement on change in bal-
ance could be that therapists and
patients were using different refer-
ence points for rating change. Patients
may have been using their everyday
life and tasks as their reference point,
whereas therapists were evaluating

balance while walking in the limited
context of the clinical setting. The
disagreement observed between
patients’ and therapists’ ratings of
change highlights the need for more
explicit communication between the
therapist and patient regarding goals
and potential for improvement in ther-
apy. Patient-centered care requires
that we carefully and explicitly con-

sider the patient’s perspective.12,29

Careful consideration of the patient’s
perspective when establishing the
plan of care leads to improved patient
satisfaction and adherence.15

The differences in patients’ and thera-
pists’ ratings also may be explained by
different perspectives on potential
improvement. Therapists may have

Table 1.
Descriptive Statistics for Whole Sample and by MCID Categorizations and Group Comparisonsa

Variable
Whole Sample

(N�135)

Based on Patients’ Ratings Based on Therapists’ Ratings

MCID (n�124) No MCID (n�11) P MCID (n�92) No MCID (n�43) P

Age (y), X�SD
(range)

78.8�6.95 (60 to 96) 78.8�7.07 (60 to 96) 78.5�5.46 (69 to 85) .90 78.1�7.14 (60 to 96) 80.1�6.39 (66 to 91) .12

Sex, % (n)

Male 36.3 (49) 34.7 (43) 54.5 (6)
.19

33.7 (31) 41.9 (18)
.36

Female 63.7 (86) 65.3 (81) 45.5 (5) 66.3 (61) 58.1 (25)

No. of visits,
X�SD (range)

9.0�4.20 (3 to 29) 8.9�3.76 (3 to 22) 11.2�7.51 (4 to 29) .33 9.6�3.79 (4 to 20) 8.0�4.81 (3 to 29) .04b

Duration (wk),
X�SD (range)

6.6�3.72 (2 to 18) 6.4�3.72 (2 to 18) 8.1�3.56 (4 to 16) .16 7.3�3.74 (2 to 18) 5.2�3.29 (2 to 16) .002b

FGA–I, median
(range)

18.0 (5 to 29) 18.5 (5 to 29) 18.0 (8 to 24) .99 18.0 (5 to 29) 19.0 (7 to 28) .39

FGA–D, median
(range)

22.0 (10 to 30) 22.0 (11 to 30) 20.0 (10 to 30) .46 24.0 (13 to 30) 20.0 (10 to 29) .003b

FGA–C, median
(range)

3.5 (�4 to 13) 4.0 (�4.0 to 13.0) 2.0 (�2 to 8) .26 5.0 (�4 to 13) 2.0 (�2 to 5) �.000b

a MCID�minimal clinically important difference determined by rating on global rating of change scale of �3 vs �3, I�initial, D�discharge, C�change,
FGA�Functional Gait Assessment.
b Significant difference between groups; chi-square analysis performed for group comparisons for sex and Mann-Whitney U test for FGA score comparisons;
t tests were performed on other variables.

Table 2.
Agreement: Weighted Kappaa

Patients’ Ratings of Change

Total
<3

(No Change)
3 or 4

(Minimal Change)
>5

(Moderate Change)

Therapists’
Ratings
of Change

<3 n�5
(3.51)
W�0

n�20
(12.74)
W�4

n�18
(26.76)
W�6

43

3 or 4 4
(3.91)
W�4

16
(14.22)
W�0

28
(29.87)
W�2

48

>5 2
(3.59)
W�6

4
(13.04)
W�2

38
(27.38)
W�0

44

Total 11 40 84 135

a Values in parentheses�chance frequencies; W�weight assigned to disagreement. Disagreement
weights: no change vs moderate change�6; no change vs minimal clinically important difference�4;
minimal clinically important difference vs moderate change�2.
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relied on their clinical knowledge and
based their estimates of change on
what they perceived as the maximum
possible improvement. To explore
this possibility, we conducted a post
hoc analysis to further examine the
effect of the interim time point assess-
ments on ratings of change and found
that the therapists’ GROC ratings were
significantly lower at the interim time
point than those recorded at the end
of the episode of care (Mann-Whitney
U test, P�.000). Patients’ GROC rat-
ings, by contrast, were not signifi-
cantly different between those who
completed the GROC at the interim
time point assessment and those who
completed the GROC at the end of the
episode of care (P�.877). Further-
more, patients who did not achieve
MCID based on the therapists’ ratings
had significantly fewer treatment ses-
sions and a shorter duration of treat-
ment. These findings may support the
notion that therapists were rating
change based on their perspective of
what was possible by the end of treat-
ment. This perspective may have con-
tributed to the disagreement observed
between patients’ and therapists’ rat-
ings of change.

An accurate estimate for MCID value
could not be derived from the
patients’ ratings of change. The inclu-
sion of the null value in the 95% CI for
the AUC, SN, and SP indicated that the
5-point value derived from the ROC
curve was no better than chance in
identifying patients who had under-
gone important change from those
who did not and so renders this esti-
mate for the MCID clinically useless.
Furthermore, the AUC of 0.60 indi-

Table 3.
MCID Cutoff Scores, Sensitivity, Specificity, and Likelihood Ratiosa

Measure MCID AUC (95% CI) SN (95% CI) SP (95% CI) LR� (95% CI) LR� (95% CI)

Patients’ ratings 5 points 0.60 (0.43, 0.77) 0.38 (0.29, 0.47) 0.82 (0.48, 0.97) 2.09 (0.58, 7.47) 0.76 (0.63, 0.91)

Therapists’ ratings 4 points 0.83 (0.76, 0.90) 0.66 (0.55, 0.76) 0.84 (0.69, 0.93) 4.07 (2.03, 8.15) 0.40 (0.30, 0.54)

a MCID�minimal clinically important difference of Functional Gait Assessment change scores, AUC�area under the curve, SN�sensitivity, SP�specificity,
LR��positive likelihood ratio, LR��negative likelihood ratio, 95% CI�95% confidence interval.

Figure 1.
Distribution of Functional Gait Assessment (FGA) change scores by patient subgroup.
(A) Distribution of FGA change scores by patient subgroups of minimal clinically
important difference (MCID) or not based on patients’ ratings of change. MCID ratings
based on �3 or better on the global rating of change (GROC) scale; no MCID based on
GROC score of 0, 1, or 2. (B) Distribution of FGA change scores by patient subgroups
of MCID or not based on therapists’ ratings of change.

MCID of the FGA

1600 f Physical Therapy Volume 94 Number 11 November 2014



cates an unacceptable level of diagnos-
tic accuracy.30 One potential explana-
tion for the lack of a precise MCID
estimate based on the patients’ ratings
of change could be that some impor-
tant and meaningful aspect of walking
balance is not assessed by the items of
the FGA. A qualitative study of
patients’ opinions on what aspects of
activity are related to important
change in walking balance may eluci-
date the underlying constructs.
Another potential contributor to the
inaccuracy of the estimate may be the
issue of recall bias. Recall bias can
affect MCID estimates when ratings of
change are made retrospectively,28 as
they were in the current study. In the
current study, there was evidence,
based on the correlations, that both
the patients and therapists may have
been influenced by recall bias, but the
patients were affected to a greater
extent than were the therapists, par-
ticularly the patients surveyed at the
end of their episode of care. One way
to minimize recall bias in future stud-
ies would be to conduct a prospective
study of change where patients would
be asked to rate change through an
episode of care at frequent time
points.28,31

When interpreting the current find-
ings, it is important to consider that
the MCID value for a particular mea-
sure may vary depending on the
anchor, setting, patient population,
and diagnosis.3 Compared with our
4-point estimate of the MCID for the
FGA, Marchetti et al21 determined an
8-point change as the MCID for the
FGA, with an SN of 63% and an SP of
59%, in a sample of patients with bal-
ance and vestibular disorders. They
used a change in disability level as indi-
cated by an 18-point change on the
DHI as the external anchor for group-
ing participants as having achieved
important change or not. One reason
for the difference in MCID estimates
between the study by Marchetti et al
and the current findings may be
related to the notion that change in

disability level may not be closely
related to the single construct of bal-
ance while walking. Our survey ques-
tion focused directly on the construct
of balance while walking, which may
explain why our 4-point MCID esti-
mate had higher SN and SP values than

the estimate generated by Marchetti
et al.21 Another consideration is that
the sample in the study by Marchetti et
al21 was younger (mean age�55 years)
than the current sample, so the higher
estimate for the FGA MCID value may
reflect these younger patients’ higher

Figure 2.
Receiver operating characteristic (ROC) curves. Values are Functional Gait Assessment
(FGA) change scores. (A) ROC curve based on patients’ ratings of change. (B) ROC curve
based on therapists’ ratings of change. Diagonal line represents area under the curve of
0.50. Arrow indicates optimal cutoff score with the best balance between sensitivity and
specificity.
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expectations related to their out-
comes. The difference in estimates
between the study by Marchetti et al
and the current findings also may be a
reflection of the difference in the diag-
nostic groups in each study. Our study
included only older adults with gen-
eral balance disorders and specifically
excluded any patients with a diagnosis
of benign paroxysmal positional ver-
tigo. Because any single MCID value is
only an estimate, further research is
needed to establish MCID values for
various patient groups using various
anchors to best understand the range
of values that can be associated with
this psychometric property.

Our determination of the MCID value
of 4 points is smaller than the FGA
MDC value of 4.2 points that was
determined for patients with stroke25

and the MDC estimate by Marchetti et
al27 of 6 points in a group of patients
with balance and vestibular disorders.
Theoretically, the MCID value should
be greater than the MDC, which is a
threshold for measurement error.3 Val-
ues for MCID, as well as MDC, can
vary from patient group to patient
group.3,32 Differences in baseline char-
acteristics of the groups studied may
explain why the MDC estimates of the
FGA exceed the MCID estimate from
the current study. Another contribut-
ing factor may be the approach used
to calculate the MDC, as it has been
suggested that distribution-based
approaches for calculating MDC may
result in larger estimates of the MDC
than using an anchor-based method.33

These discrepancies suggest that psy-
chometric properties such as the
MCID and the MDC need to be studied
from a variety of approaches on a vari-
ety of patient groups.

In the present study, the therapists
were aware of the purpose of the
study and that the FGA was the out-
come measure of interest. In addition,
they were not given explicit instruc-
tions as to when to complete the FGA
relative to completing the GROC, and,
based on a post-analysis query, all but
1 of the 14 participating therapists
indicated that they usually completed
the GROC after scoring the FGA. Thus,
therapists likely anchored their esti-
mates of change based on both the
observed balance performance of
their patients and their knowledge of
FGA scores and so were using more
than one perspective when estimating
MCID values. Future studies may stan-
dardize the sequence for scoring the
FGA relative to the GROC and perhaps
implement a formalized triangulation
approach14 for estimating the MCID of
the FGA where more than one per-
spective is considered in determining
MCID, such as expert opinion, as well
as survey estimates on a GROC.

The approach of surveying patients
either earlier or at the end of the epi-
sode of care has advantages over sur-
veying all patients only at the end of
care. Because it would be expected
that most patients who complete their
course of therapy would indicate at
least minimal change had occurred, it

allowed us to capture ratings from
patients for whom important change
had not yet occurred. This approach
consequently yielded more varied
GROC ratings and corresponding FGA
change scores. Another benefit of this
data collection approach is that the
interim group had less recall bias than
the group surveyed at the end of their
episode of care, attenuating this bias in
the overall sample. Another approach
to populating the group of patients
reporting unimportant change might
have been to use a GROC cutoff score
of �5, rather than �3, as Fulk and
colleagues11 did when determining
the MCID for gait speed in patients
poststroke. We were reluctant to use
�5 as the cutoff because the language
on the GROC scale would indicate this
amount of change to be “a good deal
better,” even more than “moderate”
(�4), based on the language of the
GROC scale, and the construct of
interest in the present study was the
MCID.

One of the limitations of our study was
a small sample size. A larger sample
size would have allowed for categori-
zation based on initial impairment lev-
els. This approach would be helpful
because it has been demonstrated that
MCID scores vary depending on base-
line scores.5,34 Further research utiliz-
ing other relevant anchors, such as
attainment of mobility goals, may fur-
ther inform our interpretation of the
MCID values for the FGA. Clinical diag-
noses were based on ICD-9 codes. Fur-
ther categorizing patients based on

Table 4.
Spearman Rho Correlations Between GROC Ratings and FGA Scoresa

Measure

FGA Initial Scores FGA Discharge Scores

Whole Sample
(N�135)

Int
(n�49)

Full
(n�86)

Whole Sample
(N�135)

Int
(n�49)

Full
(n�86)

Rho P Rho P Rho P Rho P Rho P Rho P

Patients’ GROC ratings �.013 .883 �.159 .276 .048 .663 .237 .006 .47 .748 .280 .010

Therapists’ GROC ratings �.115 .188 �.108 .461 �.58 .600 .298 �.000 .169 .244 .294 .007

a FGA�Functional Gait Assessment, GROC�global rating of change scale, Rho�Spearman rho correlation coefficient, Int�participants surveyed at interim
time point, Full�participants surveyed at end of episode of care.
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physical therapy–based diagnoses
would be more descriptive and infor-
mative. The generalizability of these
results is limited to older adults with
characteristics similar to those of this
study’s sample. Caution should be
used in generalizing these current find-
ings to patients in other settings with
other diagnoses or characteristics.

In summary, poor agreement
between therapists’ and patients’
estimates of change indicate the need
for further communication. This com-
munication needs to be directed
toward formation of goals and out-
comes that are patient related and
that the patient perceives as
important. Finally, 4-point change
was determined as the MCID value
for the FGA in community-dwelling
older adults. This value can be used
for program evaluation as well as for
tracking individual patient progress.
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