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Background. The Stair Climb Power Test (SCPT) is a functional test associated
with leg muscle power in older people.

Objective. The purposes of this study were to compare the results of the SCPT in
people with chronic obstructive pulmonary disease (COPD) and people who were
healthy and to explore associations of the SCPT with muscle strength (force-
generating capacity) and functional performance.

Design. The study was a cross-sectional investigation.

Methods. Twenty-one people with COPD and a predicted mean (SD) percentage
of forced expiratory volume in 1 second of 47.2 (12.9) and 21 people who were
healthy and matched for age, sex, and body mass were tested with the SCPT. Knee
extensor and flexor muscle torque was assessed with an isokinetic dynamometer.
Functional performance was assessed with the Timed “Up & Go” Test (TUG) and the
Six-Minute Walk Test (6MWT).

Results. People with COPD showed lower values on the SCPT (28%) and all torque
measures (�32%), except for eccentric knee flexor muscle torque. In people with
COPD, performance on the TUG and 6MWT was lower by 23% and 28%, respectively.
In people with COPD, the SCPT was moderately associated with knee extensor
muscle isometric and eccentric torque (r�.46) and strongly associated (r�.68) with
the 6MWT. In people who were healthy, the association of the SCPT with knee
extensor muscle torque tended to be stronger (r�.66); however, no significant
relationship between the SCPT and measures of functional performance was found.

Limitations. The observational design of the study and the use of a relatively
small convenience sample limit the generalizability of the findings.

Conclusions. The SCPT is a simple and safe test associated with measures of
functional performance in people with COPD. People with COPD show deficits on
the SCPT. However, the SCPT is only moderately associated with muscle torque and
thus cannot be used as a simple surrogate for muscle strength in people with COPD.
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Chronic obstructive pulmonary
disease (COPD) is a clinical
condition with numerous sys-

temic manifestations1 that com-
pound the loss of function com-
monly observed in people with this
respiratory disease.2 Skeletal muscle
dysfunction has recently gained rec-
ognition as an important systemic ef-
fect of COPD that contributes to func-
tional limitations in people with COPD
(for a review, see Mador and Bozka-
nat3). In COPD, skeletal muscle dys-
function is characterized by deficits in
muscle strength (force-generating ca-
pacity) and endurance,4 muscle atro-
phy (ie, reductions in muscle mass),5

and alterations in muscle composition
(eg, increased intramuscular fat).6 The
relevance of assessing muscle strength
in people with COPD has been em-
phasized in recent studies. For exam-
ple, Decramer et al7 found that knee
extensor muscle weakness was a use-
ful measure of health care resources in
people with COPD. More recently,
knee extensor muscle strength was
identified as a simple and powerful
predictor of mortality in people with
COPD.8 Other studies have confirmed
the clinical importance of assessing
muscle strength as an important factor
associated with exercise capacity in
people with COPD (for a review, see
Debigare and Maltais9).

Muscle strength in people with
COPD traditionally has been assessed
with either isokinetic or isotonic dyna-
mometers. However, most of these de-
vices are large, expensive, and not ac-
cessible to clinicians and often require
procedures involving complex and
time-consuming protocols. Recently,
more-sophisticated methods for as-
sessing muscle activation, such as fem-
oral magnetic stimulation, have been
made available.10 These techniques
are appealing to researchers because
they permit potential confounders re-
lated to the volitional capacity of an
individual to be minimized and thus
reduce testing variability. However,
these methods also require specialized

equipment that can be impractical in
clinical settings. Therefore, alternative
means of assessing functional muscle
performance in people with COPD
are needed.

The Stair Climb Power Test (SCPT)
recently was proposed as a simple
and safe measure associated with mea-
sures of lower-limb muscle strength,
power, and functional performance in
older adults.11 Because the SCPT does
not require additional equipment, it
could be a reasonable alternative to
more-sophisticated tests for measuring
lower-limb muscle impairments in
people with COPD. We conducted a
cross-sectional study with the primary
aim of comparing the results of the
SCPT in people with moderate to se-
vere COPD and people who were
healthy (control group) and matched
for age, sex, and body mass. The sec-
ondary aim was to determine associa-
tions between the SCPT and measures
of muscle strength and functional per-
formance. We hypothesized that peo-
ple with COPD would show lower val-
ues on the SCPT than people who
were healthy and that the SCPT would
correlate with knee extensor muscle
torque. We also hypothesized that the
SCPT would show moderate correla-
tions with measures of functional
performance.

Method
Participants
People with COPD and people who
were healthy (control group) were
recruited on a voluntary basis in the
local community from October 2008
to June 2009. Information about the
study was distributed in waiting
rooms of hospitals, pulmonary func-
tion laboratories, and community
and senior centers in the area of
Vancouver, British Columbia, Canada.

The inclusion criterion for people
with COPD was moderate to severe
disease (stage II or III), as deter-
mined with the Global Initiative for
Obstructive Lung Disease.12 Exclusion

criteria were an acute exacerbation13

within the 3 months before the
study; regular participation in a for-
mal exercise rehabilitation program
during the 1-year period before the
study; current smoking; comorbid
cardiovascular or neurological dis-
ease or lower-extremity musculo-
skeletal problems that could inter-
fere with or could cause undue risk
during the performance of a study
test; use of portable supplemental
oxygen on a continuous basis; and
�1-antitrypsin deficiency without a
significant smoking history.

To be included in the study, people
who were healthy had to be seden-
tary. “Sedentary” was defined as “only
performs activities with low meta-
bolic cost, including light activities
such as slow walking or cooking.”14(p174)

Exclusion criteria were regular par-
ticipation in a formal exercise pro-
gram during the 1-year period before
the study; current smoking; and re-
spiratory, cardiovascular, or neuro-
logical disease or lower-extremity
musculoskeletal problems that could
interfere with or could cause undue
risk during the performance of a
study test.

Thirty-eight people with COPD and
26 people who were healthy (con-
trol group) were recruited. Twenty-
two people were excluded because
they did not meet the criteria. The
details of the recruitment process
and the reasons for exclusion are
shown in Figure 1. After exclusion, 21
non–oxygen-dependent, clinically sta-
ble people (11 men and 10 women)
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with moderate to severe COPD12 and
21 people who were healthy but sed-
entary (control group) and matched
for age, sex, and body mass were in-
cluded in the study. The characteris-
tics of the participants are shown in
Table 1. People with COPD had mod-
erate to severe levels of airflow limita-
tion, which were confirmed by their
lower values for spirometric measures
in comparison with those of people
who were healthy. All participants
gave written informed consent before
participation.

To estimate an appropriate sample
size, standardized effect sizes antici-
pated from previous studies assess-
ing strength deficits in people with
COPD6 were calculated by dividing
the difference between the mean
scores for the COPD and control
groups by the pooled standard devi-
ation.15 Standardized effect sizes
ranged from 0.8 to 1.2. Assuming a
standardized effect size of 0.8, 80%
power, and an �2 level of .05, we
estimated that at least 20 participants

per group were needed to detect dif-
ferences in muscle strength.15

Initial Screening
Before testing was begun, partici-
pants were asked to complete a risk
screening questionnaire to guarantee
their suitability for participation and
to minimize any potential risk.16 To
confirm the severity of COPD and to
rule out pulmonary disease, people
with COPD and people who were
healthy, respectively, underwent spi-
rometry with a portable spirometer
(CPFS/D spirometer*). Spirometry
was performed in accordance with
the guidelines of the American Tho-
racic Society and the European Re-
spiratory Society.17

Measurements
SCPT. In the SCPT, the time re-
quired to climb a staircase of 10
stairs as quickly and safely as possi-
ble is recorded. In brief, participants
were instructed to ascend the 10
stairs as quickly as they could. They
were allowed to use the handrail
only to increase their own safety;
they were specifically instructed not
to use the handrail to ascend the
stairs faster. A more detailed descrip-
tion of the procedures of the SCPT is
available elsewhere.11 In brief, veloc-
ity is calculated by dividing the dis-
tance, which in this case is the total
vertical height of the stairs, by the
time required to climb the 10 stairs
(v�d/t). Force is calculated by mul-
tiplying body weight by acceleration
(F�m � a); the latter is the constant
for the effect of gravity (9.81 N).
Thus, power (P�F � v) for the SCPT
is the product of (total vertical
height of the stairs/time) � (body
weight � 9.81).11 Participants per-
formed 2 trials of the SCPT, with at
least 2 minutes of recovery between
the trials. The same tester (M.R.)
timed the SCPT manually with a
stopwatch, and the trial with the

* Medical Graphics Corp, 350 Oak Grove
Pkwy, St Paul, MN 55127-8507.

Included people
who were healthy

(n=21)

Included people
with COPD

(n=21)

Total people
screened

(n=64)

People with COPD
(n=38)

People who were
healthy
(n=26)

Excluded (n=5)

Not sedentary=1
Smoking=1
Lung dysfunction=1
Age not matched
  with other group=2

Excluded (n=17)

Comorbidities=2
Smoking=3
Disease severity=8
Oxygen
  dependent=3
α1-antitrypsin
  deficiency=1

Figure 1.
CONSORT diagram showing the recruitment process and the reasons for exclusion.
COPD�chronic obstructive pulmonary disease.
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faster time was saved for further
analysis.

Knee extensor and flexor muscle
strength. The concentric and ec-
centric average peak torque of the
knee extensor and flexor muscles of
the dominant leg (determined by
preference for kicking a ball) was
assessed with a KinCom dynamome-
ter (version 5.30).† In brief, partici-
pants were seated on the KinCom
dynamometer with the knee joint
aligned with the center of rotation of
the dynamometer. The resistance
pad was positioned distally at 75%
of the distance from the lateral epi-
condyle to the lateral malleolus. Sta-
bilizing belts were used to secure
the pelvis and the upper body and
to minimize extraneous movements.
An angular velocity of 30°/s was
chosen because it showed high re-
producibility (intraclass correlation
coefficient [ICC (2,1)]�.99) in a pre-
vious study of people with COPD.18

The testing range of motion was set
at 10 to 90 degrees and at 20 to 80
degrees of knee flexion for the knee
extensor and flexor muscles, respec-
tively. This range of motion was se-
lected to diminish joint discomfort
and force variability produced by the
action of the hamstring muscles at

the end of knee extension. After a
warm-up consisting of 5 submaximal
contractions, participants were asked
to extend their knee as fast and as
hard as they could. Knee flexor mus-
cles were tested with the same pro-
cedures except that participants
were asked to bend their knee. The
same apparatus was used to assess
the isometric knee extensor muscle
average peak torque at 90 degrees of
knee flexion. For this test, partici-
pants were asked to extend their
knee as fast and as hard as they could
and to maintain force production for
3 seconds. To ensure maximal effort,
participants were vigorously encour-
aged. Three maximal trials for each
muscle contraction and muscle group
were recorded, with 2 minutes of
recovery between the trials. Values
from the 3 trials were averaged to
obtain the peak torque.

Functional performance. Func-
tional performance was assessed
with the Timed “Up & Go” Test
(TUG) and the Six-Minute Walk Test
(6MWT). In brief, the TUG was per-
formed by timing the ability to stand
up from a chair, walk 3 m, cross a
line marked on the floor, turn around,
walk back to the chair, and sit down.19

Participants performed 2 trials of the
TUG, with 2 minutes of recovery be-
tween the trials. The same tester

(M.R.) timed the TUG manually, and
the trial with the faster time was saved
for further analysis. The 6MWT was
performed once according to the
guidelines of the American Thoracic
Society.20 In brief, participants were
instructed to walk as far as they could
in 6 minutes in a 25-m hallway, and the
distance walked was recorded. Mean
peak oxygen uptake (peak V̇O2) val-
ues for each group were estimated
from the 6MWT with the following
equation21:meanpeakV̇O2�4.948 �
0.023 � mean 6MWT distance in
meters.

Data Analysis
Assumptions of the normality of the
data distribution for all variables
were explored through histograms
and normality plots.22 Pearson or
Spearman (for data not normally dis-
tributed) correlations were used to
explore associations and multicol-
linearity among dependent variables
and potential covariates. Collinear
covariates showing weaker associa-
tions (r�.5) were eliminated. A re-
gression model with age and body
weight as covariates was used to de-
termine differences between groups
in all measures. The regression model
was adjusted for age and body weight
because these variables were inde-
pendently correlated with measures

† Chattanooga Group Inc, 1430 Decision St,
Vista, CA 92081.

Table 1.
Characteristics of Study Participantsa

Characteristic

Control Group (n�21) COPD Group (n�21)

X (SD) Range X (SD) Range

Age (y) 67.4 (8.6) 50–85 71.2 (8.1) 50–85

Height (m) 1.7 (0.1) 1.4–1.8 1.6 (0.1) 1.5–1.8

Weight (kg) 70.8 (14.6) 47–104 70.5 (14.2) 48.3–103.4

BMI (kg/m2) 25.3 (4) 20–36 25.7 (4.2) 20.1–38.4

FEV1 (% predicted) 98.1 (11.9) 76–114 47.2 (12.9)b 32–72

FVC (% predicted) 108 (20.6) 67–141 80.4 (15.9)b 42–102

FEV1/FVC (% predicted) 69.5 (7.7) 57–85 52.4 (17.2)b 27–71

a COPD�chronic obstructive pulmonary disease, BMI�body mass index, FEV1�forced expiratory volume in 1 second, FVC�forced vital capacity.
b Significant difference between groups at P�.05.
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of functional performance and mus-
cle torque, respectively. Pearson
product moment correlations were
used to explore associations between
the SCPT and measures of knee exten-
sor muscle torque and functional per-
formance. The strength of the cor-
relations (r) was categorized as low
(0–.25), moderate (�.25–.50), strong
(�.50–.75), and very strong (�.75).15

Test-retest reliability for all measures
was calculated with ICCs (2,1).15 Data
are presented as means, standard devi-
ations, and 95% confidence intervals.
All analyses were performed using the
Statistical Package for the Social Sci-
ences‡ with 2-tailed probability tests
with the level of significance set at
P�.05.

Role of the Funding Source
Dr Roig received support through a
Strategic Training Fellowship in Re-
habilitation Research from the CIHR
Musculoskeletal and Arthritis Insti-
tute, a Fellowship in Respiratory
Rehabilitation from the BC Lung As-
sociation, and a Graduate Fellow-
ship from the University of British
Columbia. This project was sup-

ported by the Canadian Lung Asso-
ciation and the Canadian Physio-
therapy Association.

Results
SCPT
The results of the regression model
for the SCPT are shown in Table 2.
All participants were able to perform
the SCPT safely, and no adverse ef-
fects or unexpected events were re-
ported. Compared with the control
group, the COPD group developed,
on average, 28% lower power during
the SCPT. Test-retest reliability for the
SCPT within the same session was
very high (ICC [2,1]�.90).

Knee Extensor and Flexor Muscle
Strength and Functional
Performance
The results of the regression model for
measures of muscle torque and func-
tional performance are shown in Table
2. Compared with the control group,
the COPD group showed significantly
lower values for all torque measures
(�32%), except for eccentric knee
flexion, for which the difference was
not statistically significant. In the
COPD group, test-retest reliability for
isometric knee extension torque (ICC

[2,1]�.91) and for isokinetic knee ex-
tension and flexion torque (ICC
[2,1]�.90–.97) was high. The control
group showed similar reliability co-
efficients for isometric knee exten-
sion torque (ICC [2,1]�.90) and
isokinetic knee extension and flex-
ion torque (ICC [2,1]�.92–.96).

In the COPD group, performance on
the TUG was significantly lower
(23%). Test-retest reliability for the
TUG within the same session was
very high (ICC [2,1]�.95). The dis-
tance walked in the 6MWT was 28%
lower in the COPD group than in the
control group. The mean (SD) peak
V̇O2 values were 13.9 (1.5) and 17.8
(1.5) mL/kg/min in the COPD and
control groups, respectively. The
mean difference between groups in
peak V̇O2 values was 3.8 mL/kg/min
(95% confidence interval�2.9–4.7)
(P�.001).

Association Between the SCPT
and Measures of Muscle Strength
and Functional Performance
The Pearson correlation analysis con-
firmed that the SCPT was very
strongly associated (r�.66, P�.001)
with measures of knee extensor

‡ SPSS Inc, 233 S Wacker Dr, Chicago, IL
60606.

Table 2.
Regression Model for Differences Between People With Chronic Obstructive Pulmonary Disease (COPD Group) and People Who
Were Healthy (Control Group) on Various Measuresa

Measure
Control Group

(n�21)b
COPD Group

(n�21)b

Mean Difference
(95% Confidence

Interval) P

Stair Climb Power Test (W) 378.2 (121.3) 266.2 (80.3) 112.1 (74.2, 150) �.001

Torque (N�m)

Knee extensor muscle, concentric 80.3 (31.8) 55.7 (23.8) 24.6 (10.6, 38.6) .001

Knee extensor muscle, eccentric 144.4 (50.9) 98.5 (29.2) 45.9 (25.8, 66.1) �.001

Knee extensor muscle, isometric 74.8 (21.3) 100.2 (31.6) 25.3 (11, 39.7) .001

Knee flexor muscle, concentric 37.8 (15.4) 28.4 (10.9) 9.5 (1.3, 17.6) .024

Knee flexor muscle, eccentric 54.5 (19.7) 46.5 (17.1) 8 (�2, 18) .114

Functional performance

Timed “Up & Go” Test (s) 7.7 (1.1) 9.5 (2.3) 1.8 (0.7, 2.9) .002

Six-Minute Walk Test (m) 554.9 (65) 394.6 (64.1) 160.2 (117.4, 203) �.001

a The regression model was adjusted for age and body weight.
b Data are means (standard deviations).

Muscle Strength and Functional Performance in People With COPD

1778 f Physical Therapy Volume 90 Number 12 December 2010

D
ow

nloaded from
 https://academ

ic.oup.com
/ptj/article/90/12/1774/2737794 by TEI of Piraeus user on 29 M

arch 2024



muscle concentric, eccentric, and
isometric torque in the control
group. Knee flexor muscle concen-
tric torque (r�.46, P�.03) and ec-
centric torque (r�.61, P�.003) also
showed moderate to strong associa-
tions with the SCPT in the control
group. In contrast, associations be-
tween the SCPT and measures of
torque in the COPD group tended to
be more moderate and statistically
significant only for eccentric (r�.53,
P�.015) and isometric (r�.46,
P�.043) knee extensor muscles
and for eccentric knee flexor mus-

cles (r�.47, P�.043). The associa-
tions between the SCPT and the var-
ious torque measures are shown in
Table 3.

When the relationships between the
SCPT and measures of functional
performance were explored (Fig. 2),
the Pearson correlation analysis re-
vealed notable differences between
groups. In the COPD group, the
SCPT was strongly associated with
the 6MWT (r�.68, P�.001) and
moderately associated with the TUG
(r��.46, P�.04). In contrast, in the

control group, there was no signifi-
cant relationship between the SCPT
and either the 6MWT (r�.43,
P�.052) or the TUG (r�.25, P�.28)
(Fig. 2).

Discussion
The main finding of this study was
that compared with people who
were healthy, people with moderate
to severe COPD developed signifi-
cantly lower power during the SCPT.
Interestingly, although the SCPT was
only moderately related to thigh
muscle torque in the COPD group,

Table 3.
Associations Between the Stair Climb Power Test and Various Measures of Muscle Torque in People Who Were Healthy (Control
Group) and People With Chronic Obstructive Pulmonary Disease (COPD Group)a

Torque Measure

Pearson Correlation Coefficient, r (95% Confidence Interval), for:

Control Group
(n�21)

COPD Group
(n�21) Both Groups

Knee extensor muscle, concentric .81 (.58, .92)a .41 (�.02, .72) .74 (.56, .55)a

Knee extensor muscle, eccentric .86 (.68, .94)a .53 (.11, .79)b .84 (.72, .91)a

Knee extensor muscle, isometric .66 (.32, .85)a .46 (.02, .75)b .70 (.50, .83)a

Knee flexor muscle, concentric .46 (.04, .74)b .23 (�.24, .61) .48 (.20, .69)a

Knee flexor muscle, eccentric .61 (.24, .82)a .47 (.03, .75)b .57 (.32, .75)a

a Significantly associated at P�.01.
b Significantly associated at P�.05.

Figure 2.
Scatter plots showing associations of the Stair Climb Power Test with the Six-Minute Walk Test (left) and the Timed “Up & Go” Test
(right) in people with chronic obstructive pulmonary disease (COPD group) (●) and people who were healthy (control group) (�).
Regression lines with correlation coefficients for the COPD group (solid lines) and the control group (dashed lines) are shown.
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this relationship was very strong in
the control group. In contrast, al-
though the SCPT was strongly to
moderately related to the 6MWT and
the TUG in the COPD group, weaker
or nonsignificant relationships were
found in the control group.

The lower power developed during
the SCPT suggested that, like muscle
strength,6 leg muscle power is possi-
bly impaired in people with COPD.
However, we did not formally assess
leg muscle power and thus cannot
confirm that the SCPT is associated
with more-mechanistic measures of
muscle power in people with COPD.
Because muscle power and muscle
strength are closely related,23 we hy-
pothesized that the SCPT could be
related to measures of knee extensor
muscle torque in people with COPD.
Of some surprise was the finding
that knee extensor muscle torque in
the COPD group was only moder-
ately correlated with the SCPT, in
contrast to the strong association in
the control group. The high correla-
tion of the SCPT with knee extensor
muscle torque in the control group is
consistent with the results of a pre-
vious report11; in that study, the
SCPT was found to be associated
(r�.47) with leg muscle power in
older adults, as assessed with iso-
tonic pneumatic machines. In con-
trast, the results of the present study
indicated that the SCPT cannot be
used as a surrogate for muscle
strength in people with COPD.

The differences between groups in
the relationships between muscle
torque and the SCPT emphasized the
importance of analyzing these
unique relationships independently.
A potential explanation for the dif-
ferent degrees of association be-
tween groups is that in people with
COPD, factors other than muscle
strength come into play during the
SCPT. Indeed, our results indicated
that during the performance of the
SCPT, people with COPD were not

able to develop powerful muscle
contractions in accordance with
their torque levels. Because stair
climbing is a complex functional
task that requires the coordinated in-
tegration of various body systems (ie,
musculoskeletal, pulmonary, cardio-
vascular, and vestibular systems),24 it
is possible that other factors, such as
ventilatory limitation, reduced pos-
tural control, or even fear of falling,25

limited the performance of the SCPT
in the COPD group. Perhaps the min-
imal effects of these limiting factors
on participants in the control group
enhanced the capacity to develop
powerful muscle contractions that
were more closely dependent on
muscle strength.

The COPD group also showed signif-
icant deficits in functional perfor-
mance, as assessed with the TUG and
the 6MWT. These findings are con-
sistent with the results of a previous
study in which the investigators ex-
amined whether the TUG and the
6MWT were sensitive enough to dis-
criminate between fallers and non-
fallers in a group of people with
COPD.26 Compared with the results
of the present study, however, the
scores obtained in the TUG and the
6MWT in the fall risk study were
approximately 25% lower. These re-
sults may have been due to the
higher level of impairments in the
participants in the latter study, as
reflected in their lower mean (SD)
percentage of forced expiratory vol-
ume in 1 second—predicted to be
41.5 (17)—and the use of supple-
mental oxygen in 46% of their par-
ticipants. In general, our results are
in line with those of other studies in
which investigators, using similar
mobility tests, reported deficits in
functional performance in people
with COPD compared with people
who were healthy.27–29

We explored the similarities and dif-
ferences between the SCPT and
other functional tests, including the

6MWT and the TUG. In view of a
recent report that showed no associ-
ation between the time required to
climb 44 stairs and the distance
covered in the 6MWT in people
with severe COPD (mean forced
expiratory volume in 1 second�33
[SD�13]),30 the strong association
between the SCPT and the 6MWT in
people with COPD was not ex-
pected. Indeed, although the short
and intense muscle contractions elic-
ited during the SCPT indicate that
this test requires mainly the activa-
tion of anaerobic processes, the
6MWT has been traditionally used as
the gold standard for the measure-
ment of aerobic capacity.31 A plausi-
ble explanation for the strong asso-
ciation between the SCPT and the
6MWT is that, because of the func-
tional impairments in people with
COPD, the 6MWT imposes a high
physiological demand on them.32 In-
deed, a recent study confirmed that
the same functional test (ie, the
6MWT) may provide different phys-
iological information depending on
the level of impairments in the
participants.33

Although the scatter plot indicated a
moderate relationship between the
SCPT and the 6MWT (Fig. 2), no sig-
nificant associations between the
SCPT and measures of functional
performance were found in the con-
trol group. At face value, these data
may appear to conflict with those of
a previous study,33 which revealed
a very strong inverse association
(r��.83) between the time to com-
plete the SCPT and the distance cov-
ered in the 6MWT in older adults
(mean age�72.7 years [SD�4.6]).
An explanation for this disparity in
findings is that power (which con-
siders distance climbed and body
weight), not the time to complete
the SCPT, was calculated in the
present study. When we correlated
the time to complete the SCPT with
the 6MWT in the control group,
the association was similar to that
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reported in the previous study
(r��.7, P�.001).33

Another potential explanation for
the weak associations of the SCPT
with the 6MWT and the TUG in the
control group is that the high levels
of power developed during the SCPT
in this group contributed only mar-
ginally toward the performance of
these functional tests. For example,
a recent study indicated that the ca-
pacity to produce muscle power at a
high velocity and a lower resistance
is more important than simply the
magnitude of muscle power or
strength during the performance of a
walking task.34 This finding is consis-
tent with the analysis of outliers in
our scatter plot (Fig. 2), which re-
vealed that higher levels of power
produced by 2 participants in the
control group during the SCPT were
not accompanied by greater dis-
tances walked during the 6MWT.
Thus, the relationship between the
SCPT and other measures of func-
tional performance, such as the
6MWT, may not follow a linear pat-
tern.35 Instead, after a threshold of
muscle power is achieved,36,37 fur-
ther improvements in muscle power
may not translate to better functional
performance.38

Limitations
The present study had some limita-
tions. The most important limita-
tions are the observational (cross-
sectional) design of the study and the
use of a convenience sample. Results
from cross-sectional studies should
be interpreted with caution because
conclusions regarding cause and ef-
fect based on clinical correlates can-
not be drawn.15 Although our sam-
ple size estimation was appropriate
for detecting significant differences
between groups in most measures,
the low correlations between some
measures might have been related to
the relatively small number of partic-
ipants. In addition, the use of a con-
venience sample might have biased

motivation for participation (ie, se-
lection bias).

Conclusions
We explored the use of the SCPT,
which is a functionally relevant test
associated with leg muscle power in
older adults.11 People with COPD
showed deficits on the SCPT, as well
as on measures of muscle strength
and functional performance. Al-
though our results indicated that this
test cannot be used as a simple sur-
rogate for muscle strength, the SCPT
is a simple, safe, and yet informative
alternative for assessing functional
performance in people with COPD.
The clinical relevance of this test is
that, although most functional tests
used in people with COPD tend to
focus on measures of aerobic capac-
ity (eg, walking tests), the SCPT em-
phasizes the capacity to exert rapid
contractions with the muscles of the
lower limb. Detailed information re-
garding muscle power deficits in
people with COPD is not yet avail-
able. Muscle power is particularly
important in clinical evaluations be-
cause it is more closely related to
functional performance,39 postural
control,40,41 and possibly fall preven-
tion strategies (eg, fast anticipatory
movements)42,43 than is muscle
strength. Therefore, the SCPT may add
some new clinical information to the
characterization of functional impair-
ments in people with COPD.

Larger studies assessing the nature of
the relationships among measures of
muscle strength, muscle power, and
functional performance in people
with COPD are needed. More stud-
ies assessing cardiorespiratory re-
sponses to the SCPT and the feasibil-
ity of this test for people with more
severe COPD also are needed. In ad-
dition, the sensitivity and responsive-
ness of the SCPT for detecting func-
tional improvements after training
interventions should be explored.
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