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Invited Commentary Ryan L. Mizner

Stratford and coauthors’ article1 rep-
resents an important addition to
their body of work on improving our
understanding of the outcomes of to-
tal joint arthroplasty. Their findings
have significant implications for the
determination of successful care for
patients with total knee or total hip
arthroplasty. Quantifying our ability
to resolve activity limitations and re-
move participation restrictions is a
large part of determining the effec-
tiveness of physical therapy interven-
tions. The authors’ contribution is
timely and relevant to our current
circumstances, as third-party payers
have suggested value-based purchas-
ing, which couples their levels of
reimbursement for physical therapist
services with the tracking and
achievement of successful clinical
outcomes.2

The authors’ description of the dis-
cordance between self-report and
performance-based measures of
physical function as “systematic” im-
plies that there is a consistent rela-
tionship or response of patients to
surgery. The limited evidence avail-
able suggests that there can be con-
siderable variety in response among
investigations within the preopera-
tive to 2- to 3-month time frame. For
instance, in the current study, the
authors reported improvement in
their self-report measures and no
change in their performance mea-
sures. Parent and Moffet3 and Ouel-
let and Moffet4 similarly reported im-
provement in self-report measures in
patients with knee arthroplasty, but
described a worsening of their per-
formance measures from the preop-
erative test (30% greater time to
complete the Timed “Up & Go” Test,

19% less distance on the Six-Minute
Walk Test). In contrast, Mizner and
colleagues,5 in their study of patients
with total knee arthroplasty, found
no change from preoperative scores
on their knee-specific self-report
questionnaire, but a slight improve-
ment (17%) in performance on the
stair-climbing test at 2 months and
improvement on both the stair-
climbing test and the Timed “Up &
Go” Test at 3 months (18% faster for
the Timed “Up & Go” Test and 36%
faster for the stair-climbing test from
preoperative scores). Taken to-
gether, the difference between self-
reported physical function and
performance-based assessments
seems unlikely to be systematic
across all environments and
situations.
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Part of the reason for such a large
range in outcomes could be a prod-
uct of considerable variety in post-
operative care. The description of
care in the current article by Strat-
ford et al is brief and implies that
patients had inpatient care exclu-
sively. Mizner et al5 provided an in-
tervention that included progressive
strengthening, which has produced
superior quadriceps muscle strength
(force-generating capacity) out-
comes and coincident better perfor-
mance scores at the 12-month test
compared with a standard of care
intervention. Interestingly, there
were no significant differences be-
tween their groups in self-reported
physical function.6 As Stratford and
colleagues noted, self-report scores
often are related to patients’ feelings
of pain and effort during functional
tasks,7 but performance measures
consistently have stronger relation-
ships with muscle strength.5,6,8

When making comparisons between
patient-report and performance-
based measures of physical function,
some consideration should be given
to the type of postoperative care, as
well as to how patients’ impairments
are resolving after surgery.

As Stratford and colleagues acknowl-
edged, there was a large amount of
variance in the primary outcome
measures in their data set. I applaud
the authors’ efforts to explore the
potential impact of patients’ sex and
arthroplasty type on the regression
analysis. In addition, there are other
potential factors that could affect
self-reports of physical functioning,
such as patients’ expectations for
surgery, smoking status, socioeco-
nomic status, and satisfaction with
the care they received. Similar rela-
tionships have been reported in
other surgical populations such as
patients with anterior cruciate liga-
ment reconstruction.9 Some of the
variables are external factors that are
beyond the impairments that can be
directly affected by physical therapy

intervention, but nonetheless also
should be considered in the evalua-
tion of physical function of the lower
extremity.

The relationship between self-report
and performance-based measures is
probably not consistent to all time
points. The time points used in Strat-
ford and colleagues’ study are well
chosen for the readership of Physi-
cal Therapy, as they match when
patients often are in the care of a
physical therapist. It is surprising
that there was no significant perfor-
mance measures � week interac-
tion, which supported a collapse of
the data obtained from 9 to 13 weeks
after surgery. Patients often are un-
dergoing considerable improve-
ments in structural impairments and
activity limitations during this time
frame.5,10 There was a potential un-
equal distribution of patients by
week that appears skewed toward
weeks 9 and 10. Both self-report and
performance-based outcomes con-
tinue to improve after 3 months from
total joint surgery,5,6,10 and as they
move toward their plateau in im-
provement, there could be substan-
tial changes in the regression equa-
tions suggested by the authors. The
role of change over time also may
have an impact on secondary predic-
tors such as patients’ sex. The gen-
der gap in physical function out-
comes, with men performing better
than women, tends to widen as we
move away from the acute phase of
recovery; especially in performance
measures.10

In the context of the potential con-
founding factors described above,
the authors’ examples of the applica-
tion of their self-report adjustment
(their �2 measure from the regres-
sion equations) to other previous
findings may be premature. Further
validations using other external
sources of data are needed prior to
widespread implementation of their
adjustment in order to be confident

in the meaning and interpretation of
an alteration. For instance, the au-
thors wrote that Ferrara and col-
leagues’ conclusions of significant
improvements in Western Ontario
and McMaster Universities Osteoar-
thritis Index physical function sub-
scale scores after total hip arthroplas-
ty11 was in error after applying the
suggested difference adjustment.
The statement may deserve further
explanation, as it could mislead the
reader to believe that self-report
measures are not of the same quality
as or on par with performance-based
assessments. Self-report question-
naires are not meant to be a replace-
ment for performance-based mea-
sures and are not judged by their
capacity to be surrogates of perfor-
mance. As the authors also note, self-
report measures should be comple-
mentary to performance-based
measures, as they provide quantita-
tive data of patients’ perception of
function.

The differences in self-report mea-
sures described by Ferrara et al11

were substantial, with more than a
standard deviation of difference in
average scores between time peri-
ods. Applying the suggested differ-
ence adjustment does not constitute
running a post hoc statistical test on
Ferrara and colleagues’ data set. Sub-
sequently, suggesting that their pa-
tients’ physical function was the
same, better, or worse seems specu-
lative. Perhaps the application of the
�2 measure to a past data set would
be more appropriately described as
providing a sense of what the differ-
ence might be in performance-based
measures if they were administered
in addition to the Western Ontario
and McMaster Universities Osteoar-
thritis Index or Lower Extremity
Functional Scale.

The current article goes a long way
toward developing an apprecia-
tion of the extent to which patients’
self-reports of physical functioning
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can overestimate the scores on
performance-based tests. Many clini-
cians and investigators would say
that total hip and knee arthroplasty
are 2 of the most successful surgeries
in the field of orthopedics. Much of
the justification for such labeling
stems from self-reported instruments
that can be heavily swayed by the
powerful capacity for arthroplasty to
reduce pain. These 2 surgeries may
represent some of the most extreme
and consistent reductions in pain in
today’s health care environment.
Physical therapy is well positioned as
a profession to address the common
and often lingering impairments in
muscular performance that have
consistently been related to residual
locomotor deficits. Clinicians may
miss opportunities to maximize their
patients’ postoperative gains if they
fail to take a more comprehensive
view of physical function by adding
performance-based measures to their
outcomes array. I look forward to
reading future work on this topic
from Stratford and colleagues as they

continue to pursue this line of
research.
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Invited Commentary Yong Hao Pua, Kim L. Bennell

Much has been written in the litera-
ture about the close association be-
tween self-report measures of physi-
cal function and pain in patients
with upper-extremity1,2 and lower-
extremity3–6 musculoskeletal condi-
tions. That pain wields a strong in-
fluence on self-report measures of
physical function is neither a trivial
nor a purely academic finding: there
are instances where pain and physi-
cal function can uncouple, which, in
turn, limits the ability of self-report
measures to assess functional ability.
Specifically, in the context of pa-
tients who have recently undergone
a knee or hip arthroplasty, at least 2
studies5,6 have shown that these pa-
tients “felt better but did worse”:
that is, self-report measures of pain

and physical function improved sig-
nificantly, but walking and stair-
climbing performance was no bet-
ter—or even worse—than the
prearthroplasty performance.

Against this background, the article
by Stratford and colleagues7 provides
thought-provoking data on the ex-
tent to which self-report measures
of function—namely, the Western
Ontario and McMaster Universities
Osteoarthritis Index physical func-
tion subscale (WOMAC-PF) and the
Lower Extremity Functional Scale
(LEFS)—systematically overestimated
the patients’ performance on the
Six-Minute Walk Test (6MWT) and
the Timed “Up & Go” Test (TUG).
Stratford and colleagues suggest that

their point estimates of fixed bias
could help readers reinterpret find-
ings of previous studies that exam-
ined only self-report measures. Strat-
ford and colleagues’ work is an
important contribution, and the aim
of our commentary is to highlight 2
aspects of their study that deserve
special consideration.

First, the study by Stratford et al7

examined the 6MWT and the TUG,
and it is unknown whether the ob-
served fixed bias would remain in-
variant across other performance
measures such as stair-climbing and
gait speed tests. Yet, it may be nec-
essary to extend the regression anal-
yses of Stratford et al7 to these mea-
sures because our previous work4
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