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Objective To identify the potential predictors of ambulatory function in subacute stroke patients, and to
determine the contributing factors according to gait severity.

Methods Fifty-three subacute stroke patents were enrolled. Ambulatory function was assessed by gait speed and
endurance. Balance function was evaluated by the Berg Balance Scale score (BBS) and the Timed Up and Go test
(TUG). The isometric muscular strengths of bilateral knee extensors and flexors were measured using an isokinetic
dynamometer. Cardiovascular fitness was evaluated using an expired gas analyzer. Participants were assigned into
the household ambulator group (<0.4 m/s) or the community ambulator group (=0.4 m/s) based on gait severity.
Results In the linear regression analyses of all patients, paretic knee isometric extensor strength (p=0.007) and
BBS (p<0.001) were independent predictors of gait endurance (R’=0.668). TUG (p<0.001) and BBS (p=0.037)
were independent predictors of gait speed (R°=0.671). Paretic isometric extensor strength was a predictor of gait
endurance (R’=0.340, p=0.008). TUG was a predictor of gait speed (R’=0.404, p<0.001) in the household ambulator
group, whereas BBS was a predictive factor of gait endurance (R°=0.598, p= 0.008) and speed (R*=0.713, p=0.006).
TUG was a predictor of gait speed (R°=0.713, p=0.004) in the community ambulator group.

Conclusion Our results reveal that balance function and knee extensor isometric strength were strong predictors
of ambulatory function in subacute stroke patients. However, they work differently according to gait severity.
Therefore, a comprehensive functional assessment and a different therapeutic approach should be provided
depending on gait severity in subacute stroke patients.
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INTRODUCTION

Gait impairment after stroke can lead to loss of inde-
pendence and restrictions to activities of daily living,
community integration, and quality of life [1,2]. There-
fore, a major aim of stroke rehabilitation is to regain
walking ability. Hemiparetic gait disturbances are as-
sociated with muscle weakness, impaired coordination
and balance, decreased sensation, and spasticity of the
affected limbs [3]. Many researchers have identified the
basic determinants of walking capacity in stroke patients.
Balance dysfunction has been suggested as an impor-
tant factor leading to low ambulatory activity and fur-
ther deconditioning [4]. On the other hand, lower limb
muscle weakness is a major predictor of ambulatory per-
formance [5], and in particular, knee muscle strength has
been found to be strongly correlated with gait function in
stroke patients [6]. Moreover, it has been demonstrated
that chronic stroke patients have profoundly diminished
cardiovascular fitness, which may be associated with gait
deficit [7,8]. A previous study [9] described that 85% of
patients could achieve walking ability with modified in-
dependence 6 months post-stroke, however community
walking is not the same as walking in a hospital environ-
ment [10], which requires the ability to pass obstacles
and to turn in the presence of many distractions. Other
research has reported that 32% [11] to 47% [12] of patients
were not able to walk independently in their actual com-
munity circumstances, and there are also some discrep-
ancies between indoor and outdoor mobility.

Perry et al. [12] reported that gait velocity, a reliable
and valid measure of mobility in stroke patients, is highly
associated with different levels of community ambula-
tion. They categorized gait severity according to gait
velocity as the following: household ambulation referred
to severe gait impairment with a velocity of 0.4 m/s;
community ambulation meant moderate to mild gait
impairments with a walking speed greater than 0.4 m/s
(limited community ambulation between 0.4 and 0.8 m/
s; full community ambulation >0.8 m/s). Although gait
velocity is commonly used to evaluate gait function in
stroke patients, few studies have differentiated the major
determinants of gait function in subacute stroke patients
depending on gait severity [13]. On the other hand, gait
endurance, as well as gait speed, may be important con-
tributors to community ambulation because locomotion
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performance in daily life activities needs long distance
walking, thus affecting their independence and partici-
pation in the community.

Therefore, the objective of this study is to determine
the potential predictors of ambulatory function including
gait speed and endurance in subacute stroke patients,
among three main factors including balance, knee mus-
cle strength and cardiovascular fitness, and to differenti-
ate the major factors between household ambulators and
community ambulators.

MATERIALS AND METHODS

Participants

Fifty-three patients (36 males and 17 females; mean age
62.6+14.3 years) with subacute (within 3 months) stroke,
who had had their first-ever cerebral stroke involving the
cortical or subcortical area, were selected for this study
from the Department of Physical Medicine & Rehabilita-
tion in Jeju National University Hospital between Octo-
ber 2013 and June 2014. Lesions were confirmed through
magnetic resonance imaging (MRI) or computed tomog-
raphy (CT). Medical history, physical and neurological
examinations, and calculation of body mass index (BMI)
were reviewed for all patients. The study protocol was
reviewed and approved by the Institutional Review Board
of our hospital. Participants were assigned the follow-
ing groups: 1) suffered a first-onset primary ischemic or
hemorrhagic stroke as revealed by CT or MRI; 2) had an
onset of stroke within 3 months; 3) presented with mild
to moderate hemiparesis; 4) were able to walk at least 3
meters with or without a walking aid and without standby
assistance, and to follow instructions and communicate
with the investigators. The exclusion criteria were 1) se-
vere deficits in communication, memory, or understand-
ing; 2) cerebellar or brainstem lesions that may affect
the balance function; 3) any additional neurological or
orthopedic disease causing motor deficits, such as frac-
tures, joint degenerative changes, or clinical instability of
the hip or knee joint; 4) psychiatric problems or unstable
cardiorespiratory disease; and 5) contraindication of
maximal exercise testing, as identified by the American
College of Sports Medicine (ACSM) [14].
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Measurements of physical performance

Ambulatory function: 10-m walk test (10MWT) and
6-minute walk distance (6MWD)

We assessed gait speed and gait endurance to evaluate
subjects’ ambulatory function.

For gait speed, subjects were instructed to walk 10 m
at a comfortable but fastest pace safely possible without
verbal encouragement. Time (seconds) was measured
by a stopwatch. Self-selected and maximal gait veloci-
ties were calculated from the time taken to walk the
10-m track. We divided all participants into 2 groups,
the household ambulatory group (<0.4 m/s, n=27) and
the community ambulatory group (0.4 m/s, n=26). To
evaluate gait endurance, a 6MWD was used [15]. Subjects
were instructed to walk as much as possible during the 6
minutes, while walking through a 50-m hallway marked
with lines.

Balance function: Berg Balance Scale (BBS) and Timed
Up and Go Test (TUG)

Balance function was evaluated using the BBS and the
TUG. The BBS measures a subject’s balance function
while performing common functional tasks in everyday
life. Each task of the BBS is rated on a 5-point scale (0-4)
with a maximal score of 56 indicating good balance [7,8].
These tasks progress from sitting to comfortable stand-
ing, tandem standing, and single leg standing. These
tasks also assess the static and dynamic balances by us-
ing usual tasks, such as reaching, standing position, and
transferences.

For evaluation of TUG [16], each subject was waiting
by sitting with their back against a chair (seat height, 44
cm; depth, 45 cm; width, 49 cm; arm rest height, 64 cm)
placed at the end of a marked 3-m walkway. Subjects
were instructed on the word ‘go’ to stand up, walk at a
comfortable speed past the 3-m mark, turn around, walk
back, and sit down in the chair. The time was measured
in seconds.

Muscle isometric strength test: knee extensor and flexor
strength

Maximal isometric strength (torques) in the bilateral
knee extensors and flexors was measured with an iso-
kinetic dynamometer, HUMAC NORM (CSMI, Stough-
ton, MA, USA) while subjects were seated on a specially-
designed chair with hip angles at approximately 85° [17].

The distal shin pad of the dynamometer was attached
2-3 cm proximal to the lateral malleolus using a strap.
To minimize inappropriate trunk movements during
thigh muscle contractions, straps were applied across
the chest, pelvis, and mid-thigh. The alignment between
the dynamometer rotational axis and the knee joint ro-
tational axis (lateral femoral epicondyle) was adjusted at
the beginning of each trial.

Gravity effect torque was recorded on each subject. This
was used to correct torque measurements during all tests.
Participants were asked to grasp sidebars during the test-
ing procedure. The length of the moving arm measured
from the lateral femoral epicondyle to the center of the
force transducer at the shin was kept constant. Data were
obtained from digitized signals. After a structured warm-
up, with the knee joint fixed at an angle of 60° of flexion
for maximal isometric force generation [18], subjects
were asked to perform maximal voluntary contractions
until torque did not further increase by greater than 5%,
with 3 attempts in succession. Knee flexion and exten-
sion were performed as discrete movements in a single
direction (non-reciprocal). Each contraction lasted 4 to
5 seconds separated by 2 minutes of rest. During each
attempt, we loudly encouraged subjects to achieve maxi-
mal performance. After 5 minutes of rest, the same pro-
cedure was performed with the other lower limb.

Symptom-limited exercise stress test: treadmill test and
bicycle ergometer test

Subjects underwent a symptom-limited exercise stress
test using a calibrated motorized treadmill, T-2100 (GE
Healthcare Inc., Chalfont St. Giles, UK) or a bicycle er-
gometer, Ergoselect 600K (Ergoline GmbH, Lindenstrafle,
Germany). Peak exercise cardiovascular responses were
measured. Exercise tests were conducted in the presence
of one physiatrist and one physical therapist. To select the
targeted safe and fastest walking velocity, the zero-incline
treadmill test was started at 0.5 mph and slowly advanced
in 0.1 mph increments. Patients were allowed 15 minutes of
seated rest [19]. For constant velocity and graded tread-
mill stress testing, patients walked on the treadmill with-
out an incline during the initial 2 minutes, followed by 2
minutes at a 4% incline, and a 2% increase per 2 minutes
thereafter. Handrail support was minimally allowed. A
gait belt support and supervised observation were pro-
vided as safety measures. The exercise test was terminated

WWW.e-arm.org

579



Chul Woong Hyun, et al.

on the patient’s demand or in the presence of gait insta-
bility or a sign of cardiovascular decompensation.

For patients who could not conduct the treadmill stress
test, an ergometer test was applied [20]. The bicycle er-
gometer test was performed at a rate of 50-60 revolutions
per minute (rpm). Workload was started at 10 W during 2
minutes, and increased by 5 W per 2 minutes. Guidelines
provided by the ACSM were used to determine when the
test should be terminated prematurely [21].

VO,max was considered when at least two of the fol-
lowing three criteria for maximal effort were fulfilled: 1) a
respiratory exchange ratio >1.0; 2) a plateau in VO, (<150
mL/min) with an increase in exercise intensity; 3) voli-
tional fatigue (decline in cycling rate <30 rpm) [21,22]. If
the parameter did not fulfill the criteria, the peak values
of the parameter were adopted. Peak oxygen consump-
tion (VO,peak), metabolic equivalent, resting/peak heart
rate (RHR/PHR), resting/peak blood pressure (RBP/
PBP), peak rate pressure product, exercise duration, re-
spiratory exchange ratio, estimated anaerobic threshold,
submaximal rate pressure product, and submaximal rate
of perceived exertion—Borg Scale, from 6 to 20—were
determined. PHR achieved at the end of the test was
expressed as a percentage (%) of the age-predicted HR
maximum [PHR/(220 - age) x 100] [21].

Statistical analysis

Descriptive statistics were used to calculate the mean
and standard deviation. A Student t-test was used to com-
pare baseline values such as functional parameters de-
pending on gender, stroke type, and lesion side between
the two groups. Pearson correlation analysis was used
to assess the relationship of physical performance with
ambulatory function. A multivariate linear regression
analysis using a backward selection model was applied to
determine which physical performances were significant
predictors of ambulatory function. All statistical analyses
were performed using the SPSS statistical package ver.
12.0 (SPSS Inc., Chicago, IL, USA). A statistically signifi-
cant difference was considered with a p-value of less than
0.05.

RESULTS

Demographic and clinical characteristics
A total of 53 patients (average age, 62.6+14.3 years; 36
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Table 1. General characteristics, neurological deficits,
gait function, cardiovascular fitness, and knee strength
of all stroke patients (n=53)

Characteristic Value

Age (yr) 62.6+14.3
Gender (male:female) 36:17
Post-stroke duration (day) 39.9+35.0
BMI (kg/m?) 23.9+3.2
Stroke type (ischemic:hemorrhagic) 40:13
Lesion side (left:right) 23:30
Function

BBS score 36.1+15.2

TUG (s) 34.2+31.6
Gait function

10MWT velocity (m/s) 0.6£0.4

6MWD (m) 175.1+123.7
Cardiovascular fitness

VO,peak (mL/kg/min) 15.615.5
Knee extensor strength (Nm)

Paretic leg 51.9+37.4

Nonparetic leg 75.2+36.2
Knee flexor strength (Nm)

Paretic leg 34.8+25.0

Nonparetic leg 51.3+23.6

Values represent the mean+standard deviation or number.
BMI, body mass index; BBS, Berg Balance Scale; TUG,
Timed Up and Go test; I0MWT, 10-meter walk test;
6MWD, 6-minute walk distance; VO,, oxygen consump-
tion.

males and 17 females) with subacute hemiparetic stroke
were enrolled. Demographic characteristics of partici-
pants are summarized in Table 1. Demographic charac-
teristics including gender, age, post-stroke duration, BMI,
stroke type, and lesion side failed to show a significant
difference between the household ambulator group and
the community ambulator group (p>0.05) (Table 2).

Functions of gait, balance, knee strength, and cardio-
vascular fitness

Clinical characteristics including gait, balance, knee
strength, and cardiovascular fitness functions are listed
in Table 1. All clinical values showed significant (p<0.05)
differences between the household ambulator group and
the community ambulator group (Table 2). In 10MWT,
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Table 2. Comparison of general characteristics, neurological deficits, gait function, cardiovascular fitness, and knee
strength in the household ambulator and community ambulator groups

Household ambulator

Community ambulator

VT C (<0.4 m/s, n=27) (20.4 m/s, n=26) PRI

Age (yr) 64.3+15.4 60.7+13.1 0.36
Gender (male:female) 10:17 7:19 0.56
Post-stroke duration (day) 44.5+35.0 35.4+35.2 0.35
BMI (kg/m?) 23.3+2.6 24.63.7 0.17
Stroke type (ischemic:hemorrhagic) 21:6 17:7 0.78
Lesion side (left:right) 10:17 13:13 0.41
Balance function

BBS score 25.0+12.6 47.6£6.8 <0.001**

TUG (s) 53.5+34.5 14.2+5.3 <0.001**
Gait function

10MWT velocity (m/s) 0.3+0.2 0.9+0.3 <0.001**

6MWD (m) 80.61+59.4 273.3192.1 <0.001**
Cardiovascular fitness

VO,peak (mL/kg/min) 13.1+3.4 18.1+6.0 <0.001**
Knee extensor strength (Nm)

Paretic leg 31.7£23.9 72.8+£37.7 <0.001**

Nonparetic leg 62.3+24.4 88.5+41.8 0.01*
Knee flexor strength (Nm)

Paretic leg 22.0+13.6 48.1+27.4 <0.001**

Nonparetic leg 42.6+18.0 60.4+25.6 0.01*

Values represent the mean+tstandard deviation or number.

BM]I, body mass index; BBS, Berg Balance Scale; TUG, Timed Up and Go test; 10MWT, 10-meter walk test; 6MWD,

6-minute walk distance; VO,, oxygen consumption.
*p<0.05, **p<0.001.

the mean velocity of the household ambulator group was
0.3+£0.2 m/s and that of the community ambulator group
was 0.9+0.3 m/s. In 6MWD, the mean value of the house-
hold ambulator group was 80.6£59.4 m and that of the
community ambulator group was 273.3+92.1 m. In BBS,
the mean score of the household ambulator group was
25.0+12.6 and that of the community ambulator group
was 47.6+6.8. In TUG, the mean time of the household
ambulator group was 53.5+34.5 seconds and that of the
community ambulator group was 14.2+5.3 seconds. In
cardiovascular fitness, the mean VO,peak of the house-
hold ambulator group was 13.1+3.4 mL/kg/min and that
of the community ambulator group was 18.1+6.0 mL/kg/
min.

The mean torques of the paretic and non-paretic
quadriceps of the household ambulator group were

31.7+23.9 Nm and 62.3+24.4 Nm, respectively. Those
of the community ambulator group were 72.8+37.7 Nm
and 88.5+27.4 Nm, respectively. The mean torques of
the paretic and non-paretic hamstrings of the household
ambulator group were 22.0+13.6 Nm and 42.6 + 18.0 Nm,
respectively. Those of the community ambulator group
were 48.1+27.4 Nm and 60.4 + 25.6 Nm, respectively.

Relationship between physical performance parameters
and ambulatory function

In all participants, balance function (TUG, r=-0.637),
cardiovascular fitness (VO,peak, r=0.420), bilateral knee
extensor (paretic, r=0.610; nonparetic, r=0.424), and
flexor (paretic, r=0.593; nonparetic, r=0.357) strengths
showed a significant (p<0.01) correlation with gait endur-
ance (6MWD). Balance function (BBS, r=0.802; TUG, r=
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Table 3. Backward linear regression models of 6MWD
for all subjects, the household ambulator group, and the
community ambulator group

Table 4. Backward linear regression models of 10MWT
velocity for all subjects, the household ambulator group,
and the community ambulator group

Variable Adjusted R®> p-value Variable Adjusted R® p-value
All subjects All subjects
BBS score 0.668 <0.001** TUG 0.671 <0.001**
Paretic knee extensor strength ~ 0.668 0.007* BBS score 0.671 0.037*
Household ambulator Household ambulator
Paretic knee extensor strength ~ 0.340 0.008* TUG 0.404 <0.001**
Community ambulator Community ambulator
BBS score 0.598 0.008* TUG 0.713 0.004*
6MWD, 6-minute walk distance; BBS, Berg Balance Scale. BBS score 0.713 0.006*

*p<0.05, **p<0.001.

-0.712), cardiovascular fitness (VO,peak, r=0.460), bilat-
eral knee extensor strengths (paretic, r=0.550; nonparetic,
r=0.329), and paretic knee flexor strengths (r=0.510) were
significantly (p<0.01) correlated with gait speed (10MWT
velocity).

In the backward linear regression analyses, paretic iso-
metric extensor strength (p=0.007) and BBS (p<0.001)
were independent predictors of gait endurance (adjusted
R’=0.668) in all patients. Paretic isometric extensor
strength was a predictor of gait endurance in the house-
hold ambulator group (adjusted R’=0.340), while the BBS
score was a predictor of gait endurance in the community
ambulator group (adjusted R’=0.598) (Table 3).

The TUG and BBS scores (p<0.001) were independent
predictors of gait speed (adjusted R’=0.668) in all pa-
tients. TUG was a predictor of gait speed in the house-
hold ambulator group (adjusted R’=0.340), whereas TUG
and BBS were independent predictors of gait speed in the
community ambulator group (adjusted R’=0.598) (Table
4).

DISCUSSION

Our results demonstrate that hemiparetic knee extensor
strength is a predictor of gait endurance and that balance
function is also a major determinant of gait speed and
endurance in subacute stroke patients. Although several
studies have reported a close relationship between bal-
ance function and gait performance, few studies have
researched the effect of knee extensor strength on am-
bulatory function [23,24]. Most studies have assessed
gait function using gait speed or short distant walking
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10MWT, 10-meter walk test; BBS, Berg Balance Scale;
TUG, Timed Up and Go test.
*p<0.05, **p<0.001.

only. Here, we measured gait endurance and speed, and
performed subgroup analysis depending on gait sever-
ity. Our results indicate that hemiparetic knee extensor
strength, as well as balance, had a significant correlation
with gait endurance. However, only balance function had
a significant influence on gait speed in subacute stroke
patients. This finding was consistent with a previous
study that reported the close correlation between knee
extensor strength of the paretic leg and BBS and 6MWT
[25]. Most stroke patients had lower limb muscle weak-
ness, particularly the quadriceps and hamstring [26],
which induced several kinematic gait problems. Knee
extensor may support knee stability in the stance phase
and maintain the sufficient stance phase in the paretic
limb, therefore enabling the non-paretic limb to proceed
in a swing phase during long distance walking. If paretic
muscle strength is decreased, muscle fatigue increases,
thus affecting overall gait endurance. Therefore, paretic
knee extensor strength was important during walking
in stroke patients. We found that paretic knee extensor
strength acted more significantly in gait endurance in the
household ambulator group.

Furthermore, there has been little research reporting
the relative ratio of paretic and nonparetic leg isometric
strength according to gait severity. In our present study,
the mean paretic and nonparetic muscle isometric
strength showed significant differences according to gait
severity and the mean paretic knee extensor and flexor
torques of the household ambulator group were approxi-
mately 50.9% and 51.6%, compared with those of the
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nonparetic leg, while the mean paretic knee extensor and
flexor torques of the community ambulator group were
approximately 82.2% and 79.6%, compared with those of
the nonparetic leg. Therefore, strengthening exercise of
the paretic leg muscles in subacute stroke patients with
severe gait deficit should be emphasized. Further stud-
ies are merited in order to determine adequate isometric
strength for community ambulation.

The BBS score, an appropriate and validated tool that
measures balance function, is widely used to assess basic
walking balance [27]. However, BBS is an indicator of fall-
ing risk in the elderly. In addition, BBS does not include
the walking balance task. Furthermore, BBS has a limita-
tion of ceiling effect that cannot represent the walking
function of community ambulators. Our study reveals
that the BBS score was a strong predictor of gait endur-
ance and speed, especially in the community ambulator
group. In our study, the community ambulator group
had a mean velocity of 0.9+0.3 m/s, a mean 6MWD of
273.3+92.1 m, and a mean BBS score of 47.6+6.8. The ve-
locity and distance were consistent with full community
walking velocity and gait endurance published in a previ-
ous study [28]. On the contrary, the BBS score of our par-
ticipants may not have reached the highest score of full
community level that had ceiling effects. One research
study reported that after 3 months, gait velocity did not
change, but the BBS score was improved significantly [29].
Therefore, the BBS score may predict gait function of
community ambulators during the subacute phase after
stroke. Future research with long-term follow-up is war-
ranted to confirm these results.

The TUG tool indicates similar levels of content validity
to that of the BBS [27]. However, compared with the BBS
scale, TUG involves complex functional movements such
as transfers and turning in addition to walking. It was
speculated that these additional components of mobility
performance could provide greater discrimination when
predicting gait speed and dynamic balance in subacute
stroke patients [30,31]. Our data indicate that TUG was
a strong predictor of gait velocity in subacute stroke pa-
tients, irrespective of ambulatory function. However, BBS
could not predict gait speed of household ambulators
with subacute stroke. Therefore, we cautiously recom-
mend that balance function of subacute stroke patients
should be evaluated by both the BBS and TUG score for
predicting their gait function.

Unexpectedly, the VO,peak was not a predictor of gait
function in our study, although it was related to gait func-
tion. Pang et al. [20] reported similar data with respect to
the fact that cardiovascular fitness was not related to gait
function in stroke patients. However, another study [32]
mentioned that the VO,peak was related to 6MWD, espe-
cially in stroke patients with milder deficits. One expla-
nation for such discrepancy was that the exam time was
too early to measure the exact maximal VO,. We previ-
ously performed ETT using a treadmill at approximately
1 month after stroke onset [33], and our patients in the
community ambulator group assessed their cardiorespi-
ratory function at post-onset 35.4+35.2 days. However,
there has been no report regarding the exact time to con-
duct the exercise tolerance test using an ergometer and
to acquire data of the VO,peak in the household stroke
patients in the subacute phase. Thus, further research
is warranted to identify a reliable test time. Another ex-
planation was that incongruent equipment such as the
treadmill and bicycle ergometer were used to determine
VO,peak depending on gait severity. Although the exer-
cise tolerance test using a treadmill is the most adequate
method to evaluate cardiovascular fitness, it is not appli-
cable to all patients due to different balance and gait dys-
function. As Pang et al. [20] reported, a bicycle ergometer
would underestimate peak cardiovascular fitness com-
pared with the treadmill. The incongruent equipment
would act as a confounding factor in this study. There-
fore, it will be necessary to analyze the results according
to each device in future large-scale studies.

There are several limitations in our study. Firstly, the
sample size in this study was relatively small, so we could
not perform subgroup analysis according to stroke loca-
tion. Although we did not include the patients with stroke
location such as brain stem or cerebellum that would af-
fect the balance and gait function, further study should
assess their effects on the balance and gait function. Sec-
ondly, we focused on knee muscle strength rather than
hip and ankle muscle strength, because we assumed that
knee muscle strength has been strongly correlated with
gait function in stroke patients. Nevertheless, the various
muscle factors may be considered for further studies. Fi-
nally, our study was a cross-sectional study about physi-
cal performance and we did not confirm the changes in
gait parameters over time and, we could not assure the
appropriate time for measuring the exercise tolerance
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test of subacute stroke patients. Therefore, further stud-
ies should be conducted on the longitudinal assessment
of physical performance.

In conclusion, our results show that balance function
and knee extensor isometric strength were major con-
tributors to ambulatory functions in subacute stroke
patients. In subacute household ambulators, knee exten-
sor isometric muscular strength was a predictor of gait
endurance, and balance function was a major predictor
of gait speed. In subacute community ambulators, bal-
ance function was a major predictor of gait endurance
and speed. Therefore, a comprehensive functional as-
sessment and a different therapeutic approach should be
provided depending on gait severity in subacute stroke
patients.
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