
Reliability and Responsiveness of
Two Physical Performance Measures
Examined in the Context of a
Functional Training Intervention

Background and Purpose. The reliability and responsiveness of 2
physical performance measures were assessed in this nonrandomized,
controlled pilot exercise intervention. Subjects. Forty-five older indi-
viduals with mobility impairment (mean age577.9 years, SD55.9,
range570–92) were sequentially assigned to participate in an exercise
program (intervention group) or to a control group. Methods. The
intervention group performed exercise 3 times a week for 12 weeks
that targeted muscle force, endurance, balance, and flexibility. Out-
come measures were the 8-item Physical Performance Test (PPT-8)
and the 6-minute walk test. Test-retest reliability and responsiveness
indexes were determined for both tests; interrater reliability was
measured for the PPT-8. Results. The intraclass correlation coefficient
for interrater reliability for the PPT-8 was .96. Intraclass correlation
coefficients for test-retest reliability were .88 for the PPT-8 and .93 for
the 6-minute walk test. The intervention group improved 2.4 points
and the control group improved 0.7 point on the PPT-8, as compared
with baseline measurements. There was no change in 6-minute walk
test distance in the intervention group when compared with the
control group. The responsiveness index was .8 for the PPT-8 and .6 for
the 6-minute walk test. Conclusion and Discussion. Measurements for
both the PPT-8 and the 6-minute walk test appeared to be highly
reliable. The PPT-8 was more responsive than the 6-minute walk test to
change in performance expected with this functional training interven-
tion. [King MB, Judge JO, Whipple R, Wolfson L. Reliability and respon-
siveness of two physical performance measures examined in the context of
a functional training intervention. Phys Ther. 2000;80:8–16.]
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P
reventing loss of physical function is a primary
goal of physical therapists who treat older
people. The development of interventions that
forestall functional deterioration is, therefore,

an important area of study. Definitive trials to prevent
functional decline are expensive because they involve
large samples followed for several years. Before a defin-
itive trial can be undertaken, there must be some
evidence that an intervention proposed to prevent dis-
ability is both feasible and effective. Physical perfor-
mance tests may be used to complement self-reports of
functional status, and they can serve as surrogate out-
come measures of function for use in preliminary trials
to determine the potential efficacy of interventions.
Performance scales usually use time (eg, time to com-
plete a task, time maintaining a balance position) as a
gauge of performance. Measures of physical perfor-
mance, in addition to having construct and concurrent
validity, must be stable on repeated measurement

(ie, have test-retest reliability) and be sensitive to
changes in performance resulting from an intervention
(ie, responsive). The responsiveness of a measure,
expressed as the responsiveness index (RI), is its ability
to detect minimal clinically important differences after
an intervention.1

In this pilot study, we used 2 performance tests—the
8-item Physical Performance Test (PPT-8)2 and the
6-minute walk test3—as outcome measures in a 12-week
exercise intervention for community-dwelling older peo-
ple with mild mobility impairments. These tests were
chosen from a long list of available performance mea-
sures because they measure the ability to do several
common daily tasks (PPT-8) and endurance (6-minute
walk test). Physical Performance Test (PPT) scores have
been shown to predict adverse outcomes of nursing
home placement or death.4 The 7- and 9-item PPTs have
been validated in older outpatients, demonstrating inter-
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nal consistency for the individual items tested as well as
construct and concurrent validity.2 In the study describ-
ing the development of the PPT as a physical perfor-
mance measure,2 concurrent validity was established by
finding that the PPT-7 and PPT-9 scores were highly
correlated with the modified Rosow-Breslau scale scores,
instrumental and basic activities of daily living scale
scores, and the Tinetti gait score. Use of the PPT-8 as an
outcome measure in an intervention study has not been
reported. The 6-minute walk test was originally devel-
oped as a measure of exercise capacity in patients with
chronic heart failure or pulmonary diseases.3,5 Test-
retest reliability has been determined in patients with
peripheral arterial occlusive disease.6 The 6-minute walk
test has also been used as an outcome measure in studies
to improve fitness in people with single chronic diseases
(osteoarthritis of the knee,7 chronic lung disease8,9), but
it has not been used in studies of older people with
varied or multiple causes of functional impairment.

In this article, we describe the reliability and responsive-
ness of these 2 performance measures. The aim of this
pilot study was to test the sensitivity of these measures to
detect change in performance after an intervention
designed to improve the capacity to carry out common
daily activities in older community residents. We did not
examine the validity of these measures. Data from this
study can be used to improve the accuracy of study size
estimates for definitive intervention trials in older sub-
jects with early mobility impairment.

Method

Study Design and Subjects
The study was a nonrandomized, controlled intervention
trial. Letters introducing the study, with questionnaires
about health and mobility, were mailed to 2,560 mem-
bers of 2 senior centers in a suburb of Hartford, Conn.
In response, 239 members, aged 70 years or older,
expressed an interest in participation. Potential subjects
were screened for early mobility impairment, first by
their answers to questions on the mailed questionnaire
and then by testing at introductory group meetings held
at the senior center where testing and the intervention
took place. The entry criteria were either: (1) moderate
difficulty or inability to perform at least one of the
following mobility-related activities, reported on the
returned questionnaires10,11: walk 0.4 km (1⁄4 mile);
climb 1 flight of stairs; stoop, crouch, or kneel; push
large objects; and carry 4.5 kg (10 lb); or (2) have a usual
gait speed of less than 1.0 mzs21 on walking 8 m. The 8-m
walk was tested at the end of the introductory meeting.
Each volunteer was timed walking a distance of 8 m,
marked on a long hallway at the senior center.

Of 150 interested volunteers who attended the group
meetings, 98 volunteers met the entry criteria. The first

55 eligible volunteers then gave consent to participate
and were scheduled for a focused history and physical
examination, which included cardiac, neuromuscular,
and joint examinations. The Mini-Mental State Exam
(MMSE) and a questionnaire about performance of
basic activities of daily living were also given. The 43
remaining eligible volunteers were placed on a contact
list for future studies. Exclusion criteria included: assis-
tance with activities of daily living; cognitive impairment
(MMSE score of ,24); stroke, Parkinson disease, or
other major neurologic deficit; coronary artery disease
or congestive heart failure with symptoms during mod-
erate activity; poorly controlled hypertension; inability to
walk 8 m independently; use of neuroleptics or benzo-
diazepines; or current physical therapy. Ten volunteers
did not complete entrance testing or were excluded by
study criteria after the physical examination.

The first 26 volunteers who met the study criteria were
assigned to the exercise program, and the 19 subsequent
enrollees were assigned to a control group. The subjects’
average age was 77.9 years (SD55.9, range570–92).
Seventy-one percent of the subjects were women, and
79% had 12 or more years of education. Twenty-eight
percent of the subjects reported having fallen in the past
year, and 55% reported moderate difficulty with one or
more of the mobility-related activities. Transportation
was provided by senior center van to volunteers who
were otherwise unable to get to the senior center where
the exercise program and testing took place. Thirty-
seven subjects (18 subjects in the intervention group, 19
subjects in the control group) completed the study.

Physical Performance Testing
All subjects were tested with the PPT-8 and the 6-minute
walk test. The PPT is designed to measure the ability to
use the upper and lower extremities in everyday activi-
ties, and it was developed as a 7- or 9-item test. The
performance of the following tasks is timed and scored
in the 7-item PPT: writing a sentence, simulated eating,
lifting a book and putting it on a shelf, putting on and
removing a jacket, picking up a small object from the
floor, turning 360 degrees, and walking 15.2 m (50 ft).
The 9-item PPT includes 2 additional items: climbing
one flight of stairs and counting the number of flights of
stairs the subject is able to ascend.2 The ninth item (the
number of flights of stairs) was dropped in this pilot
study because we believed there was the potential for
subjects to become fatigued with climbing multiple
flights of stairs. Climbing a single flight of stairs was
included along with the other 7 items because we believe
it measures performance of an important (albeit more
difficult) daily physical activity. An 8-item PPT has not
been described in the literature, but because the 7- and
9-item PPTs have both been validated,2 we decided, after
discussion with the developer of the test (David B
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Reuben, MD; personal communication), to use the
8-item test and to examine the results for internal
consistency. Each PPT-8 item was scored from 0 points
(lowest) to 4 points (highest) according to published test
protocol.2 The maximum total PPT-8 score was 32
points.

The 6-minute walk test was administered on an indoor
32-m course with low-pile carpeting. Subjects were
instructed to walk as far as they could in 6 minutes. At 2
and 4 minutes, they were informed of the time elapsed
and were given the standard encouragement, “You’re
doing a good job.”5 The distance (in meters) walked in
6 minutes was recorded. Electronic pulse monitors*1

were worn around the chest and on the wrist and were
used to record heart rate throughout the test. Heart rate
at 6 minutes was compared from first baseline measure-
ment to follow-up tests.

There were 4 testers for the PPT-8: 3 medical students
who were masked to group assignment and an
unmasked investigator who did not participate in the
exercise training. A geriatrics fellow who was masked to
group assignment was the single tester for the 6-minute
walk test. Testing occasions are shown in Figure 1.
Interrater reliability of the PPT-8 was checked by having
2 raters simultaneously time each of 18 subjects during
the first baseline test. In order to establish test-retest
reliability for the PPT-8 and the 6-minute walk test, 22
subjects in the intervention group were tested on 2
additional occasions, each 1 to 2 weeks apart, after the
first baseline test and before beginning the intervention.
Because we believed interrater reliability was excellent
for the PPT-8, repeat testing was done either by the same
rater or by a different rater. The 37 subjects who
completed the 12-week study were tested with the same
measures at the end of the intervention. Results were
compared with the first baseline test results, as about half
of the subjects had only one baseline test.

Intervention
The 12-week training program was held at the senior
center 3 times a week, with classes lasting 75 minutes
each. Classes were led by the study physical therapist and
an exercise leader, with 6 to 10 subjects per class.
Individual attention was given to the subjects, who
progressed at their own pace. The program was a pilot
trial of center-based exercise designed to improve factors
that affect physical performance (ie, muscle force,
endurance, flexibility, balance).12 Muscle force and
endurance were the focus of the first 6 weeks of training
(phase 1). In the second 6 weeks (phase 2), subjects
concentrated on the elements of balance and flexibility,

while continuing to maintain muscle force and endur-
ance gains from phase 1.

In phase 1, each session began with brisk walking.
Subjects were instructed to walk at a moderate intensity,
using the Borg Rating of Perceived Exertion Scale13

(intensity of 12–14 on the 6–20 Borg Rating of Perceived
Exertion Scale). Walking duration was increased from 6
minutes in the first week to a maximum of 15 minutes in
the third week, which was then maintained through
week 6. Subjects who became tired were permitted to
rest and then resume walking. Resistance exercises were
performed using sandbags or dumbbells, and props such
as chairs, doorways, mats, and walls. Exercises with the
following movements were used: ankle plantar flexion
and dorsiflexion, performed in a standing position; knee
and hip extension by step-ups, using increasing step
height (15.2–20.3 cm [6–8 in]) and adding weighted
vests; elbow flexion/biceps curls with progressively
increasing dumbbell weights; wall push-ups; seated
“dips”; and hip flexion and abduction using increasing
sandbag resistance at the ankles. Hip flexion was per-
formed supine, with the inactive leg in hooklying. Hip
abduction was performed in side-lying, with the knee
and hip flexed on the down side.

The first week of training was a breaking-in period in
which submaximal loading was used (ie, $15 repetitions
at moderate effort). In free-weight exercises (elbow
flexion, dorsiflexion, hip abduction, hip flexion), loads
were estimated on the basis of 1 or 2 trial-and-errorp Polar Electro Inc, 370 Crossways Park Dr, Woodbury, NY 11797.

Figure 1.
Diagram showing sequence of testing at baseline and follow-up for the
8-item Physical Performance Test (PPT-8) and 6-minute walk test.
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attempts, using sex, medical and exercise history, and
the therapist’s impressions of the subject’s robustness
and walking vigor as factors. During week 2, in conjunc-
tion with performance impressions from week 1, an 8- to
10-repetition maximum load level was estimated. Two
sets were carried out with each muscle group, with a goal
of 15 repetitions each before increasing the load by 0.45
to 1.13 kg (1.0–2.5 lb). Similar repetition criteria were
used for exercises using principally body weight (heel-
ups, push-ups, dips, step-ups); however, the load was
increased by altering body position or by use of props.
For example, plantar-flexion (heel-rises) progression
was as follows: bilateral 3 bilateral on 3.8-cm (1.5-in)
block 3 unilateral 3 unilateral on block 3 unilateral
on block with weighted vest. Dips were done straight-
sitting on a mat (or in a chair if the subject was unable to
get to the floor) by pushing down against blocks of
progressively increasing height. For step-ups, all subjects
started with 15.2-cm blocks. Beginning with the third
week, block height was increased to 20.3 cm, unless the
subject developed knee pain. All subjects were candi-

dates for vest loading. Vests could not accommodate
more than 4.5 kg (10 lb). The starting load was always 0.9
kg (2 lb). The week in which initial loading began (not
earlier than week 2), and the subsequent increase in
loading, was determined by the exercise leader, taking
into consideration factors such as subject height and
weight, sex, exercise history, disease burden, history of
knee pain and pathology, and perceived degree of
exertion or discomfort during step-ups with no weight
during week 1.

Phase 2 sessions (Tab. 1) began with 15 minutes of a
self-paced 6-component endurance circuit that empha-
sized functional tasks requiring force and balance. The
next 60 minutes was devoted primarily to balance and
flexibility exercises. Some exercises were carried over or
modified from phase 1 for purposes of maintaining
force and endurance gains attained in phase 1.

Control subjects were given no intervention and were
instructed not to begin an exercise program during the

Table 1.
Summary of Phase 2 Exercises

Exercise Description Objective Protocol

15-min endurance circuit
Brisk walk Endurance 152.4 m (500 ft)

Stair climbing Force enhancement/endurance 2–4 flights at a time

Lift heavy objects from floor to
shelves

Force enhancement 1.1- to 3.3-kg (2.5- to 7.5-lb) sandbags, lift to waist,
shoulder, overhead heights, 2 cycles

Push-ups Force enhancement/endurance Body inclined 45°–60° to wall, wide and narrow hand
separations, 1 set of 15 repetitions

Sit-to-stands Force enhancement/endurance 15 rapid chair rises and returns in a row

Static standing heel cord stretch Flexibility Single 1-min holds, each leg

Standing heel-ups Force enhancement 15 repetitions bilateral; 15 repetitions twice, unilateral

Standing bilateral dorsiflexion Force enhancement Level achieved at end of phase 1; 15 repetitions

Anteroposterior limits of stability
maximal leaning without
bending at waist

Balance 2 min practice; hold for 10 s at anterior and posterior
limits

1-leg standing Balance 2 stands per leg; 1 min each

Lunge-to-kneel Balance/force
enhancement/flexibility

2 sets 15 repetitions/leg; knee-touch to variable-height
raised mats

Static hamstring muscle stretch Flexibility Long-sitting, trunk propped in extension, isometric knee
extension and dorsiflexion

All-4s N side-sitting Flexibility/force enhancement 2 sets 15 repetitions/side

Supine N prone righting Flexibility/force enhancement 15 repetitions, alternating

Quadrupedal arm/leg raises Balance/force enhancement 2 sets 15 repetitions, reciprocating

Bridging Balance/force enhancement 15 repetitions bilateral plus 15 repetitions each side

Kneel N stand Balance/force
enhancement/flexibility

5 repetitions maximum

Dips (body elevation by pushing
down with arms)

Force enhancement 2 sets 15 repetitions; from long-leg sitting (or on chair)
with variable-height blocks

360° standing turns Balance 10 repetitions each direction
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study. They were encouraged to maintain their usual
level of physical activity; they did not report to the senior
center during the intervention. At the conclusion of the
12-week intervention period, they were offered an exer-
cise program similar to that described.

Dropouts and Adherence
Eight of the 26 subjects assigned to the intervention
group dropped out of the study. Seven of those subjects
dropped out within the first 4 weeks. No control group
subjects dropped out of the study. Three subjects
dropped out of the study because of surgery or intercur-
rent illness, 3 subjects did not tolerate the exercise
program (increased joint or muscle pain), and 2 subjects
quit because of other commitments. For those subjects
who completed the exercise intervention, average atten-
dance was 86.3% (SD58.7%, range555%–100%); sub-
jects performed 97% of assigned exercises during the
sessions. Two subjects with arthritis of the knee noted
increased symptoms during training but continued to
exercise with minor adjustments in their programs.

Data Analysis
SYSTAT 4.2†2 and SPSS Release 6.0‡3 software were used
for the statistical analyses. Cronbach’s alpha was used to
determine internal consistency of the PPT-8 as a scale
and was compared with that of the PPT-7 in this study.
Interrater reliability of baseline measurements was deter-
mined using the intraclass correlation coefficient (ICC).
The ICC described by Fleiss14 was used to determine
test-retest reliability of the baseline measurements, as the
study conformed to a one-way random-effects model.

The data for all subjects who had follow-up testing were
included in the analysis for responsiveness to change. A
repeated-measures analysis of variance (ANOVA) was
used to test for a time (repeated-measures) effect and an
exercise (group 3 time) effect. The RI was determined
by dividing the mean change in score (PPT-8) or dis-
tance walked (6-minute walk test) for the intervention
group by the square root of twice the mean square error

for the change in score or distance walked in the control
group.1 The relationship between PPT-8 score on the
first baseline test and change in score at follow-up was
measured using linear regression. A similar analysis was
done on the 6-minute walk test results.

Results

Reliability
The Cronbach alpha for the PPT-8 scale scores was .785.
For the PPT-7 (all items except for climbing a flight of
stairs), the Cronbach alpha was .740. The ICC for
interrater reliability on testing 18 subjects with the PPT-8
was .96. Mean test scores and ICCs for the 22 subjects
who had 3 baseline tests for the PPT-8 and 6-minute walk
test are shown in Table 2. Scores on the PPT-8 improved
by 1.1 points from the first baseline test (X522.1 points,
SD54.5) to the third baseline test (X523.2 points,
SD54.8). The differences in 6-minute walk test distance
did not reach statistical significance when tested by
repeated-measures ANOVA. The ICC for the PPT-8 was
.88, and the ICC for the 6-minute walk test was .93.

Sensitivity to Change
At baseline, the control group’s scores on the 2 perfor-
mance measures were slightly better than those of the
intervention group (Tab. 3), but the differences were
not statistically significant, as determined by the t test.
The intervention group improved their performance on
the PPT-8 by an average of 2.4 points, and the control
group improved their performance on the PPT-8 by an
average of 0.7 point (Tab. 3). The difference between
groups in improvement in PPT-8 scores was statistically
significant (ANOVA F54.6; df51,35; P5.04 for group 3
time effect). To determine whether this improvement in
the intervention group was due to the PPT items that
were practiced, a 5-item subset of the PPT-8 was exam-
ined (lifting a book and putting it on a shelf, picking up
a cube from the floor, turning 360°, walking 15.2 m
[50 ft], climbing one flight of stairs). The improvement
was similar to that seen on the PPT-8 and was statistically
significant (Tab. 3). Scores on the 3-item subset of tasks
that were not practiced did not improve at follow-up
testing in either group (Tab. 3).

† SYSTAT Inc, 1800 Sherman Ave, Evanston, IL 60201.
‡ SPSS Inc, 444 N Michigan Ave, Chicago, IL 60611.

Table 2.
Means and Intraclass Correlation Coefficients (ICCs) for Repeated Measures of the 8-Item Physical Performance Test (PPT-8) and the 6-Minute
Walk Test in 22 Subjects at Baseline Testinga

Baseline Test 1 Baseline Test 2 Baseline Test 3
Repeated-
Measures ANOVA

ICCX SD X SD X SD F2,19 P

PPT-8 score (0–32) 22.1 4.5 22.6 4.8 23.2 4.8 4.1 .03 .88
6-minute walk test (m) 321 105 341 107 322 108 NS .93

a Repeated-measures analysis of variance (ANOVA) was done to determine whether there were differences among the 3 baseline tests. NS5not significant.
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The 6-minute walk test distance did not increase
(Tab. 3). There was no change in pulse at 6 minutes
from the first baseline test to the follow-up test in either
group.

A regression analysis was used to determine whether
baseline performance predicted response to training.
Subjects in the intervention group with poor perfor-
mance on the PPT-8 at the baseline test had the greatest
improvement in performance (r 5.38, P ,.05 for PPT-8;
Fig. 2). There was no relationship between baseline
distance (in meters) walked and improvement on the
6-minute walk test. The RI was calculated as .8 (2.4/3.1)
for the PPT-8 and .6 (30/52) for the 6-minute walk test.

Discussion and Conclusions
In this pilot study, the PPT-8 was shown to have good
internal consistency as an 8-item scale, with a Cronbach
alpha of .785; there was excellent interrater reliability as
well (ICC5.96). The addition of the item for time to
climb one flight of stairs to the PPT-7 adds another test
of lower-extremity function. There was a small increase
in PPT-8 scores from the first baseline test to the third
baseline test (ie, from 22.1 points [SD54.5] to 23.2
points [SD54.8]), which may have represented a testing
effect. Despite this finding, the PPT-8 demonstrated
excellent test-retest reliability, with a high ICC of .88.
Subjects, for the most part, did not remember previous
testing when tested at follow-up; therefore, it seems
unlikely that the observed testing effect carried over for
12 weeks. There was a great deal of variability among
subjects in the 6-minute walk test results, as evidenced by
a large standard deviation, which resulted in the failure
of the observed 20-m increase from the first baseline test
to the second baseline test to reach statistical signifi-
cance. The high ICC indicated excellent test-retest reli-
ability for the 6-minute walk test.

The 12-week exercise intervention was designed to
improve muscle force, endurance, flexibility, and bal-
ance, the key factors affecting physical function.12 In our
previous FICSIT (Frailty and Injuries: Cooperative Stud-
ies on Intervention Techniques) study in which we used
an intensive, high-tech program of balance and muscle
force exercises, we found that older individuals made
gains in both balance and force production only if they
had a program that incorporated both balance and
resistance exercise.15

Our goal in this study was to pilot test an exercise
program for older people beginning to have mobility
impairment that could be carried out at a senior center
without high-tech equipment. The objective was to
improve flexibility and endurance as well as force and
balance in functional activities. Although we believe that
clinically meaningful gains were made by the interven-
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tion group after 12 weeks, we would expect even better
performance after a longer intervention. The 2 tests
used as outcome measures were chosen because they
measured changes in performance that were expected
with this exercise intervention. The PPT-8 measures
performance of usual activities requiring force, balance,
and flexibility, and the 6-minute walk test is a measure of
endurance. When compared with the control group’s
scores, the improvement in the PPT-8 scores in the
intervention group was clinically meaningful. Subjects in
the intervention group with poor performance at base-
line testing had the greatest improvement in PPT-8
scores. This finding may have been the result of a ceiling
effect, with better performers at baseline testing already
being close to the maximum achievable score. There was
a greater improvement in the 6-minute walk test distance
in the intervention group when compared with that of
the control group at follow-up, but this difference did
not achieve statistical significance.

The RI is a good indicator of the ability of a test to detect
meaningful change due to an intervention. The respon-
siveness of a measure is determined both by the improve-
ment in scores due to the intervention and by the
variability of scores from baseline to follow-up in the
control group. Thus, the RI increases as the difference in

intervention group scores from baseline to follow-up
increases and the variability in change in control group
scores decreases.1,16

In our study, the RI of the 2 measures was calculated by
using the change in scores (PPT-8) or meters walked
(6-minute walk test) observed in the intervention group
as the clinically meaningful difference. One danger of
using this method to determine the RI is that the
intervention may have produced an effect that was
greater or less than the minimally clinically important
difference or one that was statistically significant but
clinically unimportant. We feel that the improvements
obtained by the intervention group on both measures
were clinically meaningful, based on data from our study
and the results of previous studies. Although we used a
new, untested intervention, the intervention was
designed to improve the performance of the tasks tested
by the performance measure. Five items tested by the
PPT-8 (stair climbing, walking, stooping, lifting, and
turning) were directly or indirectly practiced. When our
analysis was limited to these 5 items, the results were
similar to those obtained with the 8-item scale, suggest-
ing that the PPT-8 was measuring meaningful improve-
ments resulting from the intervention. The moderate
intensity of the walking component of the intervention

Figure 2.
Linear regression of baseline 8-item Physical Performance Test (PPT-8) scores with change in PPT-8 scores postintervention for the exercise group.
Regression line shown, R25.38.
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did not lead to improvement in 6-minute walk test
distance in the intervention group when compared with
the control group. Judging by the RI of .6, we would have
needed almost 3 times as many subjects per group to
show a statistically significant difference between groups.
As this was a pilot intervention, we used this information
in planning sample size for a larger and longer interven-
tion project.

The results of previous studies indicate the changes seen
after our exercise intervention were clinically meaning-
ful. In one prospective study,4 there was a baseline
difference of 3.7 points on the PPT-7 between older
people who, at 18 to 24 months follow-up after an initial
health and function screening, were living at home and
those who were living in a nursing home or had died.
The 6-minute walk test has been used in intervention
studies, although not previously in this population. An
8-week program of fitness walking in 102 patients aged
40 years or more with osteoarthritis resulted in a 70-m
increase in 6-minute walk test distance; control subjects
had a 17-m decrease.7 Twenty-one subjects, aged 49 to 71
years, with chronic heart failure improved their 6-minute
walk test distance by 18% after 16 weeks of aerobic
training.8 The 6-minute walk test distance improved by
57 m in a study of older patients, aged 70 to 89 years,
with chronic obstructive airways disease who had a
12-week program of home exercise and respiratory reha-
bilitation.9 Although the differences in PPT scores and
improvements in 6-minute walk test distance were
greater in the studies cited than in our study, we believe
the 2.4-point improvement in PPT-8 scores that we
found was a minimally clinically meaningful change. A
2-point improvement in PPT-8 scores would indicate that
the person did 2 of the 8 tasks faster, or had decreased
time for one task enough to improve by 2 points.

The relatively high dropout rate and number of muscu-
loskeletal complaints in the intervention group highlight
the challenges of intervening in older people with
self-reported mobility impairments or impaired physical
performance. Five of the 8 dropouts were for reasons
unrelated to the intervention; 3 of these dropouts were
for intercurrent illness or surgery—reasons that may be
expected in frail older people. Five subjects in the
intervention group complained of joint or muscle pain
due to the intervention, and 3 of the 5 subjects dropped
out because they could not tolerate the exercise pro-
gram. Efforts were made to adjust the program for these
individuals, and we were able to retain 2 of the 5
subjects. It is possible that the pace or intensity of the
present intervention was too high for some subjects or
that, in attempting to provide a uniform training stimu-
lus, we were not sufficiently sensitive to preexisting

musculoskeletal problems. A trade-off between provid-
ing a uniform stimulus (or intervention “dose”) and
possibly increasing side effects of training must be made
in the design of intervention trials for frail older people.
Efforts must also be made to assess the exercise goals of
older people and their commitment to an exercise
intervention prior to enrollment in a study. Given the
small size of the study and the short duration of the
training, the results reported here are very encouraging
for intervention trials designed to improve performance.
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