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Development of functional fitness test for
hemiplegic stroke patients

Tomoaki Sakai! Kiyoji Tanaka?®* Masaki Nakagaichi?#

Abstract

Functional status is important for hemiplegic stroke patients to maintain or expand
their range of daily activities, However, we do not have an appropriate way to measure it.
The purpose of this study was to develop a functional fitness test of agility and flexibility
for hemiplegic patients, For this purpose, 87 men and 52 women hemiplegic patients were
used as subjects (Ages were, 66.0 £ 7.9 yr ia men, and 67.8 = 8.8 yr in woman. First, we
tested side locomotion and sitting trunk flexion on one side of the body on normal persons,
and found the results to be valid and reliable. Second, we tested side locomotion and sitting
trunk flexion on one side of the body on hemiplegic patients. Side locomotion averaged 4.3
+2.1 reps/10 s in men and 3.7 = 2.2 reps/10 s in women. The reliability coefficient of
intraclass correlation was R = 0.93 in men and R = 0.97 in women. Sitting trunk flexion on
one side of the body ranged from -1.5 to 8.4 c¢cm in men and from 3.1 to 11.5 cm in women.
The reliability coefficient of intraclass correlation was R = 0.93 in men and R= (.96 in
women. The rate of accomplishment was significantly higher both in side locomotion and
sitting trunk flexion on the nonparetic side of the body. These results indicate that side
locomotion and sitting trunk flexion on one side of the hody are acceptable as functional
fitness tests of agility and flexibility for hemiplegic stroke patients.
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Stroke

Functional and Locomotive
Characteristics of Stroke Survivors

in Japanese Community-Based
Rehabilitation

ABSTRACT

Sakai T, Tanaka K, Holland GJ: Functional and locomotive character-
istics of stroke survivors in Japanese community-based rehabilitation.
Am J Phys Med Rehabil 2002;81:675-683. '

Objective: The purposes of this study were as follows: (1) to com-
pare the characteristics of functional fitness of Japanese stroke survi-
vors with those of control subjects of a similar age; and (2) to relate
these characteristics to the extent of physical impairment and the pe-
riod after stroke onset to better design community-based rehabilitation
programs for stroke survivors,

Design: One hundred fifty-three stroke survivors who participated in
community-based rehabilitation and 112 control subjects were mea-
sured, Twelve performance test items were designed to assess func-
tional fitness.

Results: The average functional fitness score for the siroke survivors
was significantly lower than that of the control group. However, some
survivors had higher performance scores than the control group. Sig-
nificant correlations were shown between some functional fitness
items and Brunnstrom racovery stage in the stroke survivors.

Conclusion: The large variability in functional fithess scores for
stroke survivors indicates a need to design variable rehabilitation pro-
grams so that survivors can be grouped according to their specific
levels of functional fitness.

Key Words: Stroke Survivors, Functional Fitness, Quality of Life,
Community-Based Rehabilitation
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Stroke is the third leading cause
of death (139,000 in 1999} and the
major cause of physical impairment
and disability in Japan today. The
number of stroke survivors was more
than 1,470,000 in 1999.! Even
though the goal of rehabilitation is to
reduce disability after discharge by
optimizing the ability to perform ev-
eryday tasks, many survivers are sig-
nificantly impaired.® Furthermore,
hecause survivers may be house-
bound for a long time after discharge,
deterioration of functional fitness
might be expected. Forster and
Young® indicated that 47% of their
cohort fell more than once and 24%
could not get up after they fell. In
addition, stroke survivors reported
low levels of physical activity after
discharge from therapeutic rehabili-
tation. Therefore, it is very important
for postdischarge survivors to recover
and subsequently to maintain func-
tional fitness levels through commu-
nity-based rehabilitation.?

Few studies have been conducted
vegarding stroke survivors who have
not been readmitted to the hospital,
and little is known about their reha-
bilitation protocols. Several investi-
gators reported on stroke survivors
whose functional fitness was mea-
sured through tests that focused on
cardiorespiratory and muscular fit-
ness.*~ However, research focusing
on physical coordination (e.g., agility,
balance, and flexibility) has been lim-
ited.3? The results have shown the
need to improve cardiorespiratory fit-
ness, muscular fitness, and espe-
cially, physical coordination. These
fitness components are important for
recovery and the maintenance of ex-
tended activities of daily living, such
as the enjoyment of community rec-
reation and crossing the street.'
Therefore, it is necessary to develop a
more comprehensive understanding
of the major components of func-
tional fitness of chronic stroke survi-
vors for rehabilitation program de-
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sign. However, no study has been
conducted on this matter so far.

The purposes of the present re-
search were to compare the charac-
teristics of functional fitness compo-
nents of Japanese chronic stroke
sunvivors with healthy controls of
similar ages and to relate these char-
acteristics to physical impairments
and the period after stroke onset to
better design cornmunity-based reha-
bilitation programs, The resulis of
this study should have an impact on
the design of the therapeutic pro-
grams to improve the quality of life of
stroke survivors.

METHODS
Subjects

One hundred seventy-three
chronic stroke survivors who partic-
ipated In community-based rehabili-
tation two to four times per month in
the public health center of each mu-
nicipality served as the initial subject
pool. For clinical safety during the
measurements, the subjects were se-
lected according to the following cri-
teria: (1) free from grave aphasia,
apraxia, agnosia, or disequilibrium;
(2} ability to wall independently; and
(3) first stroke resulting in hemiple-
gia. Consequently, of the 173 stroke
survivors, 20 did not meet these clin-
ical criteria. The final sample con-
sisted of 97 men and 56 women
(mean age, 66.6 = 8.4 yr). The mean
duration poststroke was 6.5 + 3.5 yr,
and the ratio of left-to-right hemipa-
resis was 100:53. The control group
consisted of 61 men and 58 women,
all healthy and similar in age to the
survivors, They were compared with
the survivors on all measures, All
subjects provided informed consent
after a research orientation before
participating in this study.

Functional Fitness Test

Twelve performance test items
were designed to assess functional fit-
ness: hand-grip strength, one leg ex-

tension strength, sitting trunk flex-
jon of one hand, semi-tandem, side
locomotion, stepping to the side,
standing and sitting, foot tapping, 10-
sec stepping, timed up and go, 10-m
walking time, and 3-min walking dis-
tance. All subjects were allowed to
use assistive physical devices (e.g.,
cane or brace) during testing, if nec-
essary. The specific fest procedures
for the 12 functional fitness test
items are summarized.

Hand-Grip Strength. The subject
held 2 dynamometer (Takei model
GRIP-D5101) in the preferred hand,
with the arm extended at the side,

and squeezed to maximum force,!*

Two trials were given, with a 30-sec
rest between trials. The best score
was used as the measure of optimal
performance in kilograms.

One Leg Exfension Strength. The
subject leaned back in a chair and
extended one leg at the knee while
pulling against a strain gauge
(Yagami model GF-300).!% The better
of two trials was recorded in
kilograms.

Sitting Trunk Flexion of One Hand.
The subject; in a sitting position,
slowly pushed a cursor forward as far
as possible with the middle finger of
one hand, without bending the knees
and without external stimulation,'®
The subject pushed the cursor across
a sit-and-reach table. Performance
distance was recorded as the maxi-
mum distance {in centimeters) be-
tween the toes and the extended mid-
die finger. The reference position, 0
cm, was at the toe level. The better of
two trials was recorded in cm.

Semi-Tandem. The subject kept the
side of the heel of one foot beside the
big toe of the other foot (semi-tan-
dem position) as long as possible.!*
The recorded score was the time, in
seconds, that elapsed before the sub-
ject lost balance {one trial).
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Side Locomotion. The subject stood
astride between two parallel lines 80
cm apart.” The subject was in-
structed to step on the cross-line as a
starking position, then move laterally
bacl and forth from there. Note that
the subject did not cross his or her
feet. The score was assessed by the
number of cross-step repetitions
completed in 10 sec (one trial).

Stepping fto the Side. The subject
stood astride between two paraliel
lines 3.5 m apart.'% At the signal “go,”
the subject moved across the goal
line in a side-step fashion, not cross-
ing the feet, as rapidiy as possible.
Score was recorded as the number of
seconds needed to compleke this ma-
neuver, The better of two trials was
recorded.

Standing and Sitting. At the signal
“go,” the subject rose to a full stand
and returned to the initial sitting po-
sition.'® The subject was encouraged
to complete as mamy full stands as
possible within a 20-sec time limit.
Score was the total number of com-
pleted stands within 20 sec (one
trial).

Foot Tapping. The subject was in-
structed to sit on a chair. Stroke sur-
vivors were asked to use the foot on
their intact side alone, whereas the
controls were asked to use either
foot.!® At the signal “go,” the subject
tapped his/her toes on the machine as
many times as possible in 10 sec.
Performance was assessed as the
maximum frequency of foot taps in
the allotted time frame. The better of
two trials was recorded.

Ten-Second Stepping. Seated upright
in a chair, the subject was instructed
to step continuously with both feet,
completing as many steps as possible
within 10 sec.'® The score was the
total number of steps (one trial),

Timed Up and Go. The test was con-
ducted with a chair placed in a clear,
unobstructed area, facing a cone
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marker exactly 2.4 m distant.!” At
least 1.2 m of clearance was provided
beyond the cone to allow ample turn-
ing room for the subject. At the sig-
nal “go,” the subject rose from the
chair, walked as quickly as possible
around the cone, and returned to a
sitting position on the chair. Score
was recorded as time required to re-
turn to the sitting position (seconds).
The better of two trials was recorded.

Ten-Meter Walking Time. At the sig-
nal “go," the subject was instructed
to walk the marked distance in one
direction as fast as possible.*® Score
was recorded in seconds {(one trial).

Three-Minute Walking Distance. The
test involved a continuous walk for 3
min along a marked 30-m lap course
that was marked at 5-m intervals.!?
At the signal “go,” the subject was
instructed to walk, as quickly as pos-
sible, the marked distance around the
far cone and back as many times as
possible within the time limit, At the
end of 3 min, the subject was in-
structed to stop and then advance
forward to the next 5-m mark, The
score was recorded in total meteys,
adjusted to the closest 5-m mark {one
trial).

Physical Impairments

The level of motor funckion of
each subject was evaluated using the
Brunnstrom recovery stage,®® which
is one of the most accepted criteria
among medical doctors or physical
therapists working at Japanese public
health centers. This test, consisting
of 6 iterns, is used to evaluate physi-
cal recovery after stroke and reported
in units of Brunnstrom stage using a
numetical scoring system for itemns
on a stage from 1 {cannoct be pert-
formed) to 6 (can be fully performed).
The specific purpose of the test was to
assess motor function in the follow-
ing: (a) the upper body; {b) the lower
body; and (c) the affected arm of
hemiparetic survivors,

Functional Characteristics of Stroke Survivors

Reliability Procedures

All functional fitness items were
administered by trained personnel on
the same day, with retesting for 14
subjects accurring 2-5 days later.
The 14 subjects were stroke survivors
and selected at random. Before per-
forming all items, these participants
were allowed 10 min of warm-up and
stretching exercises.

Statistical Analysis

Group data are expressed as
mean * SD {3SD}. Unpaired ¢ tests
were used to compare the difference
in scores between the affected and
intact sides, as well as between hemi-
paretic stroke survivors and the con-
trol subjects. The Pearson product
moment correlation coefficient was
used to explain the relationships
among Brunnstrom stage score, pe-
riad after stroke onset, age, and func-
tional fitness scores,

Tesk-retest reliability for all test
iterns was established by calculating
the intraclass correlation coefficient
(R}, using a one-way analysis of vari-
ance model appropriate for estimat-
ing what the reliability would be for a
single test. The one-way analysis of
variance also provides information on
the amount of change in scores, A
lack of significant change indicates
scoring stability across trials. A sig-
nificance level of £ < 0.05 was used
for all statistical analyses.

RESULTS

Descriptive characteristics of the
97 male and 56 female stroke survi-
vors are shown in Table 1. Similar
information for the 61 normal male
and 58 normal female control sub-
jects is displayed in Table 2. Except
for the slightly higher ages of the
conkrols (men, +2.9 yr; women, +2.0
yr), the two groups' charvacteristics
were very similar. Table 1 also dis-
closes the stroke survivors' clinical
profiles with respect to years since
siroke onset, percent obliteration,
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TABLE 1
Characteristics of hemiparetic stroke survivors
Total
Male Fermale Survivors
(n=197) {n = 56) {rr = 153)
Ade, yr 656 = 0.0 67.7 = 8.6 66.6 = 8.4
Height, cm 1615 = 6.0 1492 = 7.1 156.8 = 9.1
Weight, kg 618 £ 7.6 536 £ 112 58.5 = 103
BMI, kg/m® 239 £ 25 23.6 + 4.1 236+ 4.2
Years since stroke onset, yr 8.1 =51 72 %59 65 +55
Obliterration, n (%) 49 (51) 27 (48) 76 (50)
Hemotrrhage, 22 (%) 48 (49) 29 (52} 77 (50
Right hemipavesis, n (%)} 32 (33) 21 {36} 53 (35)
Left hemiparesis, 1z (%) 65 (67) 35 (64) 100 (65)
Wallcing with cane, n (%) 43 (44) 21 (38) 64 {42}
Walking with a brace, n (%) 40 (41) 28 (51 GB {44)
BMI, body mass index,

percent hemorrhage, percent com-
patison of right vs. left-hemiparesis,
and number of survivors restricted to
the use of walking aids. For all survi-
vors, the average time since strole
onset was 6.5 & 5.5 yr.

Intraclass reliability wvalues for
the 14 stroke survivors are presented
in Table 3. The R values for the 12
test items randed from 0.76 to 0.97,
with a majority of the values being
0.90 or above, indicating relatively
good reliability of the tests across
trials.2!

The results of the 12 functional
fitness items are outlined in Table 2
for the control subjects and in Tables
4 and 5 for the male and female sur-
vivors, respectively. There were re-
markable similarities in the pattern
of vesponse for the affected vs. intact
side in the male and female survivors,
with significant differences for hand-
grip strength, one leg extension
strength, sitting trunk flexion of one
hand, and foot tapping. On the other
hand, a comparison of the survivors'
and conkrol subjects’ mean values for
the same test items on the infact side
showed that they were very similar
for hand-grip strength {male and fe-
male survivors} and one leg extension
strength (rnale and female survivors}).

More dramatic comparisons he-
tween survivors (male and female

678  Sakai et al.

combined) and controls are displayed
in Figure 1 (non-locomotive func-
tional fitness items) and Figure 2 {lo-
comotive functional fitness items).
For control subjects, mean scores are
displayed as 0 with =Z score repre-
sentative distributions. Close exami-
nation of Figure 1 reveals significant
differences between groups for the
affected side (hand-grip strength, one
leg extension strength, sitting trunk

flexion of one hand, and foot tap-

ping}. In addition, there were signif-
icant group differences for the two
bilateral non-locomotive test items:
standing and sitting and 1{-sec step-
ping. However, no significant differ-
ence existed for hand-grip strength
and one leg extension strength on the
intact side. When the functional fit-
ness items were categorized into five
locomotive-type abilities (Fig. 2), the
distinction between survivors and
controls was. dramatic for perfor-
mance on the affected and intact side
(stepping to the side, timed up and
go), as well as bilateral locomotive
tasks (side locomotion, 10-m walking
time, and 3-min walking distance).

7 score, which was calculated
from the mean and SD on each func-
tional fitness item, was correlated
with Brunnstrom stage for stroke
survivors (male and femnale com-
bined) (Table 8). Significant correla-
tions were shown for the total survi-
vor population between upper-body
stage and two functions on the af-
fected side (hand-grip strength and
sitting trunk flexion of one hand),
lower-body stage and three functions
on the affected side (hand-grip
strength, one leg extension strength,

TABLE 2
Characteristics and results of functional fitness tests for
control subjects
Male (n = 61) Female (2 = 58)
Mean = SD Mean = 8D
Ade, yr 685+ 36 69.7 £ 5.4
Height, cm 161.8 £ 5.6 149.6 £ 5.7
Weight, lcg 63.6 = 8.1 54.0 £ 8.2
BMI, kg/m® 244 £24 24.0 £ 3.1
Hand-grip strength, lg 326 £ 6.1 226 49
One leg extension strength, kg 255 =92 145 = 5.4
Sitting trunk flexion of one hand, cm 56 =86 156 =58
Side locomotion, num/10 seg 106 1.9 116 = 2.6
Stepping to the side, ses 52+13 52 +2.2
Foot tapping, num/10 sec 44791 39.1 =89
10-5 stepping, num/10 sec 389 57 32.9+59
Timed up and do, sec 46 =15 51%£10
Standing and sitting, veps/20 sec 13.1 = 3.6 L7 = 3.4
10-m wallking time, sec 56 =15 6.3+ 1.5
3-min walking distance, m 274.2 £ 292 2613 = 37.7.
BMI, body mass index; num, number; reps, repititions.
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TABLE 3

Single-trial intraclass reliability estimates (n = 14)

Intraclass Retiability Values (R}

Hand-grip strength

One leg extension strength
Sitting trunk flexion of one hand
Semi-tandem

Side locomotion

Stepping to the side

Foot tapping

10-s stepping

Standing and sitting
Timed up and go

10-m walking time

3-min walking distance

0.6
0.93
0.96
0.76
0.91
0.97
0.85
0.8G
0.76
0.97
0.95
0.90

and foot tapping), and arm stage and
four functions (hand-grip strength,
one leg extension strength, sitting
trunk flexion of one hand, and foot
tapping). There were also significant
correlations between upper-body
stage and foof tapping on the intact
side, as well as lower-body stage and
foot tapping on the intact side, Also,
two locomotive functions were signif-
icantly correlated with the survivors’

recovery stage: 3-min waiking dis-
tance with upper- and lower-body
stage, as well as 10-m walking time
with lower-body stage.

DISCUSSION

Functional fitness is a prerequi-
site for healthy living or successful
active aging in all persons, Because
stroke is a major cause of physical

impairments and disability in older
adults, it is necessary to maintain
and/or {mprove functional fitness sta-
tus in stroke survivors. The data of
this study obtained from middle- to
high-functioning stroke survivors
should have an impact on the better
design community-based rehabilita-
tion programs to maintain and/or im-
prove functional fitness status. The
maintenance and improvement of
abilities on the intact side, in partic-
ular, can significantly contribute to
the prevention of the decline of total
functional fitness, because survivors
use the intact side more frequently
than the affected side in their daily
ife.®®

All test items revealed perfor-

. mance deficits in stroke survivors

and showed moderately high to high
test-retest reliabilities without a sys-
tematic trend from test to retest (in-
traclass correlation coefficients for
variables, 0.76-0.97). Consequently,
we recommend the use of these test
itemns of functional fitness for stroke
Survivors,

L.

TABLE 4 ‘
Results of functional fitness fests for hemiparetic males (n = 97)
Side Mean £ SD Minimum Maximum
Hand-grip strength, kg’ Intact 332838 3.0 51.5
Affected 181+ 102 0.0 38.5
One leg extension strength, kg® Intact 224 x99 0.0 57.0
Affected 129 +74 0.0 47.0 -
Sitting trunk flexion of one hand, cm® Intact 52 %89 -19.0 28.8
Affected 0.4 + 9.1 —-19.0 25.0
Serni-tandem, /30 sec [ntact 249 +94 0.0 30.0
Affected 266 = 7.8 0.0 30.0
Side locomotion, num/10 sec 42 %25 1 11
Stepping to the side, sec Intact 119638 4.0 34.0
Affected 122 =63 5.1 310
Foot tapping, num/10 sec? Intact 297 %99 12 64
Affected 17192 0 40
10-s stepping, num/10 sec 25.6 = 14.7 4 82
Timed up and do, sec I[ntact 17.7 9.1 5.2 475
Affected 186 £ 9.8 6.0 51.1
Standing and sitting, reps/20 sec 7026 0.0 13.0
10-m walking time, se¢ 17.7 £ 10.0 5.1 46.4
3-min walking distance, m 113.8 £ 55.1 28.0 270.0
num, number; reps, repitions.
?p < (.05 (affected #s. intact side).

September 2002

Functional Characteristics of Stroke Survivors

679



TABLE 5

Results of functional fitness tests for hemiparetic females (n = 58)

Side Mean *= SD Minimum Maximum
Hand-grip strength, kg” Intact 21.0 =6.1 6.5 33.0
Affected 125 =70 0.0 24.0
One leg extension strength, kg” [ntact 14,0 = 8.0 0.0 39.0
Affected 8852 0.0 21.0
Sitting trunk flexion of one hand, c® Intact 96 =74 ~7.0 24.5
Affected 33=84 —15.0 22.1
Semi-tandem, s/30 sec Intact 228 x10.2 0.5 ) 30.0
Affected 225 = 10.2 09 . 30.0
Side locomotion, num/L( sec 3720 1 g
Stepping to the side, sec Intact 128 = 7.3 4.5 40.0
Affected 15.8 = 10.1 4.6 40.0
Foot tapping, num/10 sec” Intact 297 = 11.3 11 56
Affected 186 =103 1 38
10-s stepping, num/10 sec 29.0 = 14.0 10 60
Timed up and go, sec Intact 196 * 12,9 6.9 56.6
Affected 20,7 2 144 71 66.3
Standing and sitting, reps/20 sec 6.4 +2.3 2 i1
10-m walking time, sec 199 = 150 7.0 77.0
3-min walking distance, m 1044 % 499 20 210

num, nurmber; reps, repititions.

“P < 0.05 (affected o5, intact side).

The range of activities of daily
living in hemiparetic stroke survivors
varies with the corresponding levels
of fitness, ranging from bedridden to
physically independent. In this study,
all subjects were participating in
community-based rehabilitation after
hospital discharge; therefore, their
functional fitness levels may have
been relatively higher than that of
the general population of stroke sur-
vivors in Japan. Thus, our survivor
population is probably not broadly
representative of the general func-
tional fitness of Japanese hemiparetic
stroke survivors. However, we believe
that we have provided a dood repre-
sentation of stroke sturvivors who arve
capable of ambulating to community
or public health centers and meeting
the physical demands of functional
fitness testing.

For the evaluation of activities of
daily living function in stroke survi-
vors, the Barthel Index has been fre-
quently used in previous studies.>*!
Granger et al.® reported that stroke
survivors who scored =60 points on
the Barthel Index could be consid-

680 Sakai et al.

ered as independent with respect to
activities of daily living. The Barthel
Index is widely recognized as an eval-
uation tool for basic activities of daily
living, However, it does not evaluate
specific motor ability or the functions
related to recovery that allow stroke
survivors to participate in physical

band-grip strength
(intact side)

hand-geip strength
{affecte d side)

aue leg extention streagh
{intact side)

one ley sxiention seength
(alfecled sided

silting Leunk Hexion of one hand
(Gatac e}

sitting teunk Nexion of ane hand
{alfecier da)

foal Lapping
{intact side)

fovt Lap ping
Gffecled side}

standing and sitting

103 depping

activities related to their quality of

life,?® avoidance of disuse syn- -

drome,?® and related internal disease

processes.”” In the present study, we
defined functional fitness as the di-
mension of body movement related
to physical impairment in daily life,
including activities of daily living and

* Figure 1: Comparison of hemiparetic stroke survivors (male and female, n =

163) on non-locomotive test items with controls (Z scores). P < 0.05 (hemi-

parelic vs. contro! subjects).
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Figure 2: Comparison of hemiparetic stroke survivars (male and female, n =
153} on locomotive testitems with controls {(Z scores). *P < 0.08 {(hemiparetic

survivors vs. control subjecis).

extended activities of daily living.
Therefore, the test items chosen for
the study are related to the level of
basic movements required for daily
life, such as the ability to change the
direction and speed of movement.
Among the 12 functional fitness

iterns, there are several ifems that
can be influenced by the affected side,
such as hand-grip strength, one leg
extension strength, sitting trunk fiex-
jon of one hand, and foot tapping. We
found significant differences in the
results of these tests by comparison

of the affected and intact sides. We
did not, however, find any significant
differences when comparing the af-
fected and intact sides for such tests
as semni-tandem, stepping o the side,
and timed up and go, Undoubtedly,
these physical performance outcomes
are directly related to the specific
neuromnuscular impairments of the
affected side.

Considering these results, the
immprovernent on the intact side can
also be very irmportant for stroke sur-
vivors to recover functional fitness in
management of daily life activities,
For this reason, we sugdest that
stroke survivors participating in a re-
habilitation and exercise program
emphasize the recovery of both the
intact and affected sides equally, Spe-
cifically, balance and flexibility are
very important fitness components
for survivors to prevent falls and in-
juries that can occur in their daily
life.”® We have attempted to clarify
the functional fitness levels required

TABLE 6

Correlations of functional fitness with Brunnstrom stage, age, and period after stroke onset
Period

Brunnstrom Stage After

Strole

Variable Upper Body Lower Body Arm Ade Onset
Hand-grip strength [ntact -0.211 -0.210 —0.273 —0.475% ~0.090
Alffected 0.648¢ 0.467% 0.628¢ -(.186 0.02¢

One leg extention strength Intact -0.117 —0.036 -~(.099 -0.258* -~0.021
Affected 0.328 0.631¢ 0.308 -0.030 0.040
Sitting trunls flexion of one hand intact 0.287 0.208 0.222 ~0.052 —0.192¢
Affected 0.3347 0.131 0.3567 0.101 —0.358°

‘Semi-tandem Intact ~0.170 -0.312 -0.347 0.011 —-0.087
Affected -0.151 —0.045 0.038 0.035 —0.,028

Side locomotion G.410¢ 0.404% 0.257 —-0.617 0.016
Stepping to the side Intact —0.263 —{1.257 -0.182 0.097 0.053
Affected 0.006 —-0.209 0.042 -0.015 —0.033

Foot tapping® Intact 0.429¢ 0.407 0.138 —-0.138 —{.163
Affectad 325 0.6207 0.407 0.096 -0.072
10-s stepping 0.025 0.100 0,048 —-0.089 0.357¢
Timed up and go Intact -0.291 -{.168 0.001 —-0.08% —0.052
Affected —-0.182 -0.053 1.126 ~0.083 -0.070

Standing and sitting -0.040 0.061 —0,192 -0.111 —0,066
10-m walking time -{.312 -0371¢ ~0.171 -{.011 -0.069
3-min walking distance 0.403 0.491° 0.215 —0.101 0.026

“P < (.05,
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for everyday community living in
such activities as using public trans-
portation, crossing the road, and par-
ticipating in social activities. These
are important physical activities for
stroke survivors to pursue, because
Ehey extend their mobility range into
wvarious areas of the community,
which must certainly enhance the
quality of life.

The Brunnstrom stage is broadly
used in the field of siroke rehabilita-
tion, and the purpose of this index is to
evaluate program efficacy, particularly
on the affected side, as well as motor
ability in the lower limbs.® However,
the Brunnstrom stage does not evalu-
ate the general physical abilities neces-
sary in the survivors' everyday life.
Also, stroke survivors' total functional
ability could be better evaluated based
on their intact side, because activities
of daily living is more dependent on the
intact side, Stroke survivors experience
physical impairment in their everyday
life in many ways; therefore, it is very
important not only to know the degree
of recovery of the affected side but also
the degree of functional fitness of the
intact side. Because survivors use the
intact side more than the affected side
in their daily life, the maintenance of
abilities on the intact side can contrib-
ute significantly to the prevention of a
decline in total functional fitness.?
Consequeently, there is a clinical need
for the development of a measurement
tool that can evaluate general func-
tional fitness and reflects the utilitarian
physical abilities in the daily life of
stroke survivors.

The average functional fitness
score for the stroke survivors was sig-
nificantly lower than that of the con-
trol group. However, the performance
score of many survivors was higher
than the mean of the control group.
The range was from 51.3% to 0.6% for
each test, These higher scores tended
to reflect the intact side. Because of the
variability in functional fitness scores
among stroke survivors, there is a need
to design vehabilitation programs so
that survivors are grouped according to

682  Sakai et al.

their individual level of functional fit-
ness. It is suggested that rehabilitation
programs be more carefully planned
with respect to each individual survivor
rather than have a general program for
all survivors who represent different
levels of functional fitness.

We observed the differences be-
bween the control group and the stroke
survivors on such test items as tired
up and go, side locomotion, stepping to
the side, 10-mwalking time, and 3-min
walking distance, The performance re-
sults of the stroke survivors were sig-
nificantly lower than those of the con-
trol group. For example, scores for the
timed wp and go test, which evaluated
abdominal strength, walking ability,
and the sense of changing directions,
were very low, From these results, we
suggest that recovery of locomotive ca-
pacity for strolee survivors is a critical
factor in the successful performance of
daily living activities.

CONCLUSION

We found that functional fitness
levels of stroke survivors were not
always poorer than those of control
subjects. It is important to evaluate
interindividual wvariability in func-
tional fitness before designing appro-
priakte rehabilitation and exercise pro-
grams for hemiparetic survivors.
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EFFECTS OF A COMMUNITY-BASED EXERCISE PROGRAM ON FUNCTIONAL
FITNESS STATUS AND APDL IN POST-DISCHARGE STROKE SURVIVORS

Tomoax!l Sakat, Yo-IcHi NANAMURA, RYOSUKE SHIGEMATSY, TakasHt [sayi and Kivor TaNAKA

Abstract

The purpose of this study was to implement 2 community-based exercise program for post-
discharge stroke survivors in the public health center. The subjects were [ourteen male stroke survi-
vors with chronic upper and lower limb paresis (63.0£5.9 years). The study design was guasi-
experimental, with each subject serving as his own contral. All subjects have to meet following inclu-
sion criteria @ (1) first stroke resulting in hemiplegia, (2} at least 6 months post-stroke, (3} ahle to
walk independently, and (4) free irom grave aphasia, apraxia, agnosia, or disequilibrium. A 25-week
(2 deek} training program consisted of a warm-up, lower and upper extremity muscle strengthening,
recreational activities, walking training, and a cool-down, The duration of this program is approx-
imately 70 minutes a day. The outcome measure was the 12 functional fitness test items and cuestion-
naire in activities parallel to daily living. Significant improvements {P <0.05) were (ound for hand-
grip strength, knee extension strength, tandem balance, standing and sitting, aad timed up and go
in the treatment period. However, the scores in activities parallel to daily living were not significant.
These results suggest that they may attain significant functional improvements in response to imple-
mentation of a community-based exercise program. in conelusion, post-discharge stroke survivors
can improve their functional fitness status by participating in a community-hased exercise program,

(Jpn. I. Phys. Fitness Sports Med, 2002, 51 : 367 ~376)
key word : stroke survivors, community-based rehabilitation, exercise program, pleasure
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E i BIEABEED L EEMERBECB LITTRHR
EHETLI L EME L.
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PERRET LA, BLAFERLBERLOS
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TWwid, BALEEMCEBPTABRIIELAY
afhTwirdoi, EBEBEMIE, FEL50
e L7, BExHEMCESIrTEH 0T 4
FRBREENER L6 » Al EET.
FFTIE, o7 o — VERMIBAAARE S TPre 1y,
SEDERIAMREET TPre 2, ERHERMK
Ti#% TPosty LFRETS.
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T, 2) Pre2 25 Post l2AT T, 2F b k¥
BEMZGHIrTEH OIS A IBMTEIL
T, ARREED B REBRDEFREISET S,
3) BENT O S 7 LOEMIE D BEEHE
NEL, HFEHCBTLTHHBOM AL
nhA, &L

B, HHEH

A AL, [ EAMESELESEOREDE
MEZIZBMTHMREED I b, ko
oL, "B TS T LAOBMERE L
BAREEUNETHL, ChHDNREL, F
B)ERE63.085.95, BEL S OIFBIXT7.3£3.6
&, B RRESH, A RRES% TH o 72 (Table 1).
a8, ARMESLE T EE S B(EIMUE3 A,
HRM 2 &), BERIBOERLETAEI4E
(B 2%, IEHE2R)THo28, WIFIb R
FEBRITTALTHEL AL 2 VWENTRENS
B 18§72,

MREBREOLEME, T 2HEEATHE
ML LTEY /0 rSa2ERBTILO, 1)
MEZEENETH L, 2) BERLLELLL6 2
AU EAERLTVA, 3) BUKTHTETHS,
4) RIE, AT, KE, HR, BREMENLW
T 5.

TANTCHOMEZIIERNREOBN LEEEENE

Table 1. Characteristics of subjects,

variaie
age {yn 63.0 £ 59
height (cm) 163.9 + 4.1
waight {ka) 65,7 * 9.7
BuI 244 + 33
yaars sinca stroke onsat tyr} 79 £ 386
hemiplagic side ‘

tight {n) 5 (35.6%)

laft {n} 9 (84.3%)
walking with cane () 8 (57.1%)
walking with a brace (m) 8 (57.1%)}
infarction {n § (35.7%)
hamorrhage {n} 9 {64.3%)
hypertension )] 3 (21.4%)
diabetes mallitus {n) 2 (14.3%)

Data are meanSD.
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E. L£iEREENME

FREEL 3 o BREEE N D12 APDL 125
AABEEIIOWTHHT A0, BE), K,
FE, SFBIFSHO4HF I S S Nouri and
Lincoln'® 2R L7 ¥ — b3 AWTHEL
. ZOT iy — Mi, FRESHICERE SN

METHYN, TORYELHBRMEREZ LT
%36.17).

F. #EtEih

ZRAEEE OfEL, FHELEERETERL
7. 3#3{(Prel, Pre 2, Post) i BITHFEHED
I RENETEHTTZERL, AEEOADL
B DWW T, Schelffe HEEILEIRE %
BIho/, HEROBEEKEL S BIZERZELL.

Table 2. QOutcome mesures at Pre 1, Pre 2, and Post {for 14 stro subjects.
Vatiable Pig1 Fra 2 Paosl P value
hang-.grip strength
intact side {kad 367 £ 586 (2B510484) 347 £ 68 {26.0-46.0) 385 & 5.2 (26.9%e46.6) 0.005
aflacled side {kg) 9.0 = 3.0 {0.01025.0) 9.2 + 8.6 {0.0to28.0} 110 £ 0.3 (0010206} 0.023
one leg axtantion strength
intact sige {kg) 235 £ 7.3 (9.01036.0) 22.8 £ B85 (11010410} 268 * 92 (V1.01041.0) 0019
affecied side ()] 5.8 * 8.1 {0.0t019.0) 74 * 6.0 (0.01016.0) 9§ = 7.9 (D.0to250) 0048
silting drunk flexion of ene hand lem) 48 * 13 {13.2t0288) 7.6 * 51 (-551t030.7) 59 & 12 (.30t 30.0) 0.108
tandem balance (s/30 5) 114 = 13 {0.0to300) 124 % 13 {0.01030.0) 22.8 = 10 {1.01030.0) 0.001
side locomation {umio s} a8 & 20 {1 48 £ 32 {2w12} 43 & 27 {21011} 0.123
slepping to the side [s) 105 + 4.7 (3.0t0200) 11.5 £ 47 (4310 18.4) 103 * 3.7 [3.71e16.4) 0.858
faot tapping mumji0s) 272 * 8.3 (iBla45) 424 2 11 (21 106T) 465 + 14 (26 lo 7%} 0.001
timed up and ge {s) 180 + 7.0 (Bgta26.2) 178 * 75 {6.01027.9) 162 £ 64 (6010272} 0.004
slanding and silfing {numj20s), 62 % 2.5 {2to11} 6.9 £ 28 (21012} 75 £ 2.1 {4to10) 0.047
10-m wallgng {s) 179 = 6.8 (7.61032.6) 180 £ 90 (7.9tc38.8} 178 £ 74 (7R21e26.5) 0.479
J-min walking {m} 104 42 (6010 225} ge.y + 46 (451a210) 103 * 42 (d42la185) 0.813

Data are mean & SD {range).
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Fig. 1. The rate of hand-grip strength on intact side

over time.
{Pre 1=100)
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Fig. 2. The rate of one leg extension strength on in-
tact side over time.
(Pre 1==100)
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Fig. 3. The rate of standing and sitting over time.
(Pre 1==100)
(%)
150
o #
128 —
100 "-/;/%
¥:P < 0.05
75
Pra 1 Pra 2 Post

Fig. 4. The rate of time up and go over time.
{Pre L=100)
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Table 3.  Characteristics in activities parallel to daily living

score.

Variable Pre 1 Pre 2 Post P value
mebility 41 * 1.5 4.2 £ 2.0 50 *+ 0.8 0.188
kitchen 2.2 £ 186 22 £ 15 24 % 1.3 0.738
housawork 1.8 £ 1.7 1.4 = 1.8 1.4 + 1.6 0.235
leisure 26 £ 15 31 £ 15 3.4 13 0.123
total 10.8 = 51 10.8 + 5.2 i2.2 + 3.9 0.283

Data are mean£5D.
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