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Walking training of patients with hemiparesis
at an early stage after stroke: a comparison
of walking training on a treadmill with body
weight support and walking training on the
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Lena Nilsson Department of Rehabilitation Medicine, Institute of Community Medicine and Division of Health and
Caring Sciences, Institute of Occupational Therapy and Physiotherapy, Goteborg University, Jane Carlsson Division

of Health and Caring Sciences, Institute of Occupational Therapy and Physiotherapy, Géteborg University, Anna
Danielsson Department of Rehabilitation Medicine, Institute of Community Medicine, Goteborg University, Axel
Fugl-Meyer, Karin Hellstrom Department of Neuroscience, Rehabilitation Medicine, Uppsala University, Lena
Kristensen, Bengt Sjélund Department of Rehabilitation, Lund University Hospital, Katharina Stibrant Sunnerhagen
and Gunnar Grimby Department of Rehabilitation Medicine, Institute of Community Medicine, Géteborg University,
Gateborg, Sweden

Received 15th December 2000; returned for revisions 6th February 2001; revised manuscript accepted 26th April 2001.

Objective: To compare the effact of walking training on a treadmill with body
weight support (BWS) and walking training on the ground at an early stage of
rehabilitation in patients with hemiparesis after stroke.

Design: Randomized controlled experimental study.

Setting: Multicentre design; three departments of rehabilitation medicine.
Subjects: Seventy-three consecutive first stroke patients admitted to a
rehabilitation clinic were randomized into a treatment group and a control
group.

Interventions: The treatment group received walking training on a treadmill
with BWS for 30 minutes, 5 days a week. The control group received walking
training according to the Motor Relearning Programme (MRP) on the ground
for 30 minutes 5 days a week, not including treadmill training. During the
time in the rehabilitation department (about two months), all patients in the
study also received professional stroke rehabilitation besides the walking
training in the two groups.

Main outcome measures: Functional Independence Measure (FIM),

walking velocity for 10 m, Functional Ambulation Classification (FAC),
Fugl-Meyer Stroke Assessment and Berg's Balance Scale. The

assessments were performed at admission, at discharge and at 10-month
follow-up.
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Results: There were no statistically significant differences betwesn the
groups at discharge or at the 10-month follow-up with regard to FIM, walking
velocity, FAC, Fugl-Meyer Stroke Assessment, and Berg's Balance Scale.
Patients in both groups improved in these variables from admission to the

10-month follow-up.

Conclusions: Treadmill training with BWS at an early stage of rehabilitation
after stroke is a comparable choice to walking training on the ground.

Introduction

The ability to walk has been stated to be one of
the most important goals of rehabilitation for
stroke patients (see, for instance, refs 1 and 2).
Recovery of walking ability occurs in 95% of
patients within the first 11 weeks after stroke.
The time and the degree of recovery are related
both to the degree of the initial loss of walking
disability amd to the severity of lower extremity
paresis.?

The early physical therapy intervention in
walking training is generally recognized as bene-
ficial in the treatment of patients with stroke, but
it is not clear what type of physical therapy pro-
gramme would promote optimal recovery. Major
emphasis in training for independent walking has
included weight-bearing, balance and co-ordina-
tion.* Task-specific intensive walking training,
e.g. use of a limb-load monitor, resisted exercises
in the upright position with an isokinetic device
and walking on a treadmill, for optimization of
walking recovery in acute stroke patients has
been studied by Richards et al’ in a randomized,
controlled trial. It was demonstrated that walk-
ing velocity was greater in the experimental
group after six weeks of training.
~ Walking training on a treadmill with body

weight support (BWS) is intended to optimize
locomotor-related sensory inputs, which may
improve the timing and coordination of motor
activity.® There is solid documentation that step-
ping movements are automatically executed on a
spinal level controlled by descending ‘command
systems’ of supraspinal origin. The ‘command
systems’ can start and stop stepping, and increase
or decrease its velocity.”® Animal studies have
shown that the adult spinal cat can attain an
almost normal walking pattern after a period of
locomotor training with weight support for the
hindquarters, hence facilitating stepping on a

treadmill.” The use of body weight support to
facilitate walking training has been studied par-
ticularly by Barbeau and co-workers in
Canada,'*"* Hesse etal. in Germany'*!*¥ and
Dobkin and Hassid er al. in California.®!3

The studies which have reported on walking
training on a treadmill with BWS in patients with
stroke have, however, usually been in a later
stage of the rehabilitation period. Visintin et al.'?
reported better mobility outcomes for the exper-
imental group (BWS with treadmill walking)
when compared with the control group (walking
on a treadmill with full weight) in a randomized
clinical trial involving 100 patients with stroke.
Hesse er al.,'* using an A-B-A single-case design,
have reported improved walking ability using
treadmill training with BWS in chronic nonam-
bulatory patients with hemiparesis after stroke,
with a mean time of 5.7 months after stroke
onset. In a pilot study, Hassid eral.’® reported
improved walking symmetry in patients with
stroke within three months after the onset of
stroke.

BWS allows walking training to be initiated
very early after the brain lesion, taking advantage
of the inherent flexibility of neural elements.
Weight-bearing, stepping and balance are trained
simultaneously while the patient is walking on
the treadmill with BWS. By using walking train-
ing on a treadmill with BWS, it would seem pos-
sible to start the walking training very early in
patients with stroke.

The aim of the present study was to compare
the effects of walking training at an early stage
of patients with hemiparesis after stroke on a
treadmill with BWS and walking training on the
ground with respect to walking ability, balance
and sensorimotor function.



Methods

During 1995-99, 73 patients younger than 70
years and with a first stroke with residual hemi-
paresis after stroke, within eight weeks from the
onset of stroke, were consecutively included. The
patient’s informed consent was obtained before
the randomization procedure.

All patients who used more than 14 seconds to
walk 10 metres were included, except those with
heart disease, such as angina pectoris or conges-
tive heart failure, a psychiatric illness or patients
incapable of co-operating. Patients with other
severe disabilities (e.g. caused by rheumatoid
arthritis) that might hinder their training, as well
as patients who participated in other studies,
were also excluded.

The study had a multicentre design with 44
participants from the Department of Rehabilita-
tion Medicine, Sahlgrenska University Hospital,
Goteborg, 17 from the Department of Rehabili-
tation Medicine, Uppsala University Hospital
and 12 from the Department of Rehabilitation,
Lund University Hospital.

Randomization procedure

Patients were randomized into two groups by
using sealed envelopes. Thirty-six patients were
randomized to the treatment group and 37
patients to the control group.

Drop-outs

Five patients did not complete the study for
medical reasons, two patients died and two
patients refused to walk on the treadmill. One
patient insisted on walking on the treadmill
though randomized to the control group (Figure
1). At the 10-month control two patients had
moved and one patient did not want to partici-
pate in the study. Hence, 60 patients (28 in the
treatment group and 32 in the control group)
completed the study.

‘Equipment and training procedure

The equipment for walking with BWS con-
sisted of a standard treadmill attached to weight
supporting apparatus (TR Spacetrainer™, TR
Equipment AB, Trands, Sweden). The treadmill
measured 0.5 x 1.6 m and had a speed of 0-2 m/s.
BWS was variable between 100% and 0% of the
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user's weight. The selected level of BWS was
kept constant throughout the gait cycle by its fol-
lowing the vertical displacement of the body. To
obtain BWS, the patient wore a modified moun-
tain climber’s harness with an adjustable belt
around the pelvis attached at three points (one
ventral, one lateral and one dorsal) to an
adjustable belt around each thigh. The shoulder
straps of the harness were attached to a bar
whose lifting strap was fastened at a central point
above the patient’s head. An adjustable crossbar
for hand support was mounted in front of the
patient. An emergency stop button was mounted
on the bar as well as on the control box. The
speed and distance were monitored on a display.
A wheelchair ramp could be mounted on the
treadmill for patients who sat in a wheelchair and
were unable to walk onto the treadmill.

The treatment group received 30 minutes of
walking training five days a week on a treadmill
with BWS. The physiotherapist assisted if the
patient could not lift the paretic leg. For a few
patients, at the beginning of the BWS training,
two physiotherapists were needed to assist the
patient’s movements of the leg and trunk. One
physiotherapist sat at the side of the treadmill
manually guiding the hemiparetic leg during the
swing phase and the extension at the hip and
knee during the stance phase. The other physio-

Admitted to the study

(n=73)
| admission |
Treatment group Control group
(n = 36) (n=37)
” N
3 dooputs. S one month S i
(n = 33) (n = 36)
J’ \‘-.
- ~=—> 2 drop-out
1 drop-out < discharge 2 drop-outs
(n = 32) (n = 34)
s . o
4 drop-outs «——" 3 *"fg,ﬂfv":rgs “==-> 2drop-outs
(n = 28) {n =32
Figure 1 Flow chart describing participation in the

various stages of the study.
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therapist stood behind the patient to direct the
movement of the pelvis and to assist, if necessary,
the weight-bearing of the hemiparetic leg during
the stance phase. The patients wore comfortable
shoes and were allowed to take balance support
on the crossbar. In some cases an ankle foot
orthosis was used. No verbal instructions were
given, in order to stimulate the automatic walk-
ing. The BWS was gradually reduced as fast as
possible as the goal was to attain walking on the
treadmill with full weight-bearing. The BWS
level and walking velocity, were individually cho-
sen and were adjusted to the improvement in the
patient’s walking ability. To ascertain good qual-
ity of walking, the patient’s walking training had
to be interrupted by resting periods. The BWS
training was conducted in a separate room.

- The control group received individually walk-
ing training by a physiotherapist for 30 minutes
five days a week. The physiotherapy approach
used was according to a Motor Relearning Pro-
gramme for Stroke by Carr and Shepherd.!® The
training consisted of walking on the ground and
did not include training on a treadmill. For the
patients who could not walk, exercises in stand-
ing were designed to allow weight-bearing on the
hemiparetic leg and training to maintain appro-
priate segmental alignment for balance. Walking
aids were used when appropriate.

The two groups spent an equal amount of time
on ~walking training during the rehabilitation
period. During another 30 minutes five days a
week, both the treatment and the control group
had other types of physical therapy training to
improve motor control and to strengthen func-
tionally weak muscles, such as transfers and
range of motion exercises as well as techniques
to improve motor function in the paretic side.
Patients also practised on their own or in a group
under supervision. Both groups received the
same amount of treatment from the other mem-
bers of the rehabilitation team. The length of the
patients’ stay in the rehabilitation department
varied between 1 and 4 months. The treatment
time for the two groups varied between 3 and 19
weeks, median 68 days in the treatment group
and 66 days in the control group.

Measurement instruments

The following instruments, with established
reliability and validity, were chosen to assess dis-
ability, sensorimotor function, walking and bal-
ance.

*  The Functional Independence Measure (FIM)
Manual number 4.0 of the Swedish transla-
tion was used for a team assessment!’ by
trained observers. FIM consists of 13 motor
and five social-cognitive items. The results
are presented as sum scores for motor and
social-cognitive items respectively, according
to the manual. FIM has been tested for valid-
ity and reliability.!8

* The Fugl-Meyer Stroke Assessment Evalua-
tion of locomotor function and control,
including balance and sensory quality, was
done using the Fugl-Meyer Stroke Assess-
ment."” Its reliability and validity have been
confirmed by several authors (see, for
instance, refs 20 and 21). The three-point
ordinal scale involves direct observation of
performance. The different subscales are
used. In this report, an aggregated score rang-
ing from 0 to a maximum of 226 is also
reported. _

* Functional Ambulation Classification (FAC)
The amount of human assistance needed for
ambulation is used for classification into six
categories, from 0= nonfunctional ambula-
tion to 5 = ambulation-independent.?2.23

* Walking test The walking test used required
the patients to walk 10 metres in a corridor.
They wore their preferred shoes and assistive
devices were used if necessary. The time
using a self-selected, comfortable walking
velocity was measured by means of a stop-
watch and the number of steps was counted.?*

* Berg's Balance Scale The test consists of 14
items which include subjects’ ability to main-
tain positions of varying difficulty and to per-
form specific tasks such as transfer between
positions, reach forward and alter stance
positions. Each item is scored 04, giving a
total score of 56.25:%

This multicentre study has been approved by
the Ethics Committees of the Faculties of Medi-
cine at the Universities of Goteborg, Lund and
Uppsala.



Measurement procedure

The measurements were performed 1-2 days
after the patient’s admission to the rehabilitation
department. The Fugl-Meyer Stroke Assessment,
FAC, walking test and Berg’s Balance Scale were
repeated each month, which means 2-3 times
during the rehabilitation period. At discharge the
measurements were performed once again. Ten
months after the onset of stroke, the patient was
asked to come to the rehabilitation department
for a final assessment. :

The assessment with the National Institute
of Health Stroke Scale (NIH Stroke Scale) was
performed at admission to the rehabilitation
department by a physican. FIM was used for
team assessment by observation during the
patient’s stay at the rehabilitation department.
At the 10-month follow-up the assessment was
made in the form of an interview by a physician.
The other assessments were performed by one of
three physiotherapists (one at each department)
who had previously established a common under-
standing of the assessment criteria. All investiga-
tors were blinded with respect to the allocation
of the patients after randomization. The total
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time for the assessment procedure was about one
hour.

Statistical methods

Distributions of the variables are given as
means, standard deviations (SD), medians and
ranges. For comparisons between the treatment
group and the control group, Fisher’s nonpara-
metric permutation test was used. Fisher’s per-
mutation test for paired observations was used to
test changes over time. A value of p <0.05 (2-
tailed) was regarded as statistically significant.?’

Results

Before treatment, there were no significant dif-
ferences between the treatment group and the
control group with respect to the selected patient
characteristics and results from the NIH Stroke
Scale. This was used as a descriptive measure of
stroke severity at admission®* (Table 1).

Nor did the groups differ with respect to the
effect variables FIM, Fugl-Meyer Stroke Assess-
ment, FAC, walking speed and Berg’s Balance

Table 1 Characteristics of the stroke patients in the treatment and control group

Treatment group

Control group

(n = 36) {37 pvalue
Sex 1.00
Female, n (%) 16 (44) 17 (48)
Male, n (%) - 20 (56) 20 (54)
Age, years, median (range) 54 (24-67) 56 (24-66) 0.70
Diagnoses Q.20
intracerebral haemorrhage, n (%) 1 (30) 6 (18)
Cerebral infarction, n (%) 22 (B61) 26 (70)
Subarachnoid haemorrhage, n (%) 2 (6) - (11
Arterio-venous malformation, n (%) 1 (3) 1 (3)
Brain lesion location 0.75
Right, n (%) 31 (31) 14 (38)
Left, n (%) 21 (58) 18 (49)
Brainstem/cerebellum, n (%) 4 (11) 5 (13)
NIH Stroke Scale (0-36), 9.5 (1-20) 8.0 (3-20) 0.42
median, (range)
Time post stroke at start of training, 22 (10-56) 7 {8-63) 0.07
days, median (range)
Time in the rehabilitation department, 68 (21-137) 66 (25-137) 0.96

days, median (range)

NIH Stroke Scale, National Institute of Health Stroke Scale.
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Scale (Table 2). After treatment, no significant
difference was seen between the groups at dis-
charge and at the 10-month follow-up when com-
paring FIM, Fugl-Meyer Stroke Assessment,.

FAC, walking speed and Berg’s Balance Scale
(Table 3).

In within-group comparisons, both the treat-
ment group and the control group had improved

Table 2 Selected variables with regard to motor performance, walking and balance of the 73 patients at admission.
The maximum and minimum scores are given in parentheses

Treatment group Control group

(n = 36) (n=37)
Mean SD. Median Range Mean  SD Median  Range

FIM f

Motor items (13-91) 937 1T 54.0 13-88 56.1 18.0 57.0 17-86

Cognitive items (5-35) 247 9.2 26.0 5-35 258 8.0 28.0 9-35
Fugl-Meyer Stroke Assessment

Total score (0-226) 150.4 36.0 141.0 94-210 148.8 36.8 139.0 91-219

Upper extremity (0-66) 248 22.2 13.0 0-63 221 222 10.0 4-83

Lower extremity (0-34) 17.4 9.2 175 0-32 17.0 9.0 18.0 4-34

Balance (0-14) 76 3.1 8.0 0-12 75 28 8.0 2-11

Sensation (0-24) - 1724 Tad 20.0 0-24 18.3 i 4 22.0 0-24

Passive range of motion (0-44) 422 2.0 425 3644 42.2 2.1 43.0 35-44

Joint pain (0-44) 423 1.9 43.0 38-44 42.2 2.0 42.0 35-44
FAC (0-5) median, range - - 0 0-5 - - 0 0-4
Walking speed (m/s)? 0.4 0.2 0.4 0.1-0.7 0.4 0.2 0.4 0.1-1.0¢
Berg's Balance Scale (0-56) 239 19.3 235 0-54 233 . 163 25.0 0-51

*For walking speed n = 18 in the treatment group and n = 19 in the control group, the rest could not walk 10 m.
FIM, Functional Independence Measure; FAC, Functional Ambulation Classification.

Table 3 Selected variables with regard to motor performance, walking and balance of the 60 patients at 10 months’
follow-up

Treatment group Control group

(n=28) (n=232)
Mean SD Median Range Mean SD Median ‘Range

FIM

Motor items (13-91) 81.9 9.6 86.5 57-90 80.3 15.9 86.0 18-91

Cagnitive items (5-35) 320 5.0 34.0 18-35 31.5 6.6 35.0 7-35
Fugl-Meyer Stroke Assessment

Total score (0-226) 175.5 36.9 183.5 108-226 177.6 410 1911 88-221

Upper extremity (0-66) 3786 23.0 36.5 7-66 39.4 238 47.0 2-66

Lower extremity (0-34) 254 5.9 265 16-34 253 7.6 26.0 4-34

Balance (0-14) R 18 [ Sy B e 14 118 3.3 12.0 5-24

Sensation (0-24) o s - - 2 2. 4-24 20.4 5.6 23.0 2-24

Passive range of motion (0-44) 40.8 42 42.0 24-44 41.4 2.1 4.0 35-44

Joint pain (0-44) 41.2 4.2 42.0 22-44 40.4 6.7 41.0 6-44
Walking speed (m/s) 0.7 0.3 0.6 0.2-11 0.8 0.4 0.8 0.0-1.6
Berg's Balance Scale (0-56) 483 1.1 53.0 16-56 47.8 1.2 52.5 4-58

FIM, Functional Independence Measure.



significantly between admission and discharge
with respect to FIM, Fugl-Meyer Stroke Assess-
ment, FAC, walking speed and Berg's Balance
Scale (Table 4). Walking velocity improved sig-
nificantly in both groups from admission to 10-
month follow-up (Tables 2 and 3). At one month,
28 patients in the treatment group walked 10 m
with a mean velocity of 0.5 m/s (SD 0.3), while
five patients could not walk 10 m. In the control
group, 31 patients walked 10 m with a mean
velocity of 0.5m/s (SD 0.3), while five patients
could not walk 10 m. At discharge, the mean
walking velocity of the 31 patients in the treat-
ment group was 0.6 m/s (SD 0.4), and one could
not walk. In the control group, the mean walking
velocity of the 32 patients was 0.6 m/s (SD 0.3),
and two could not walk 10 m.

The patients who could not walk 10m at
admission improved at the same rate in the treat-
ment group and the control group with respect to
motor performance and balance (Table 5).

Balance, measured by Berg's Balance Scale,
improved in the treatment group from a median
of 23.5 points (0-51) at admission to 40.0 points
(4-56) at one month, 50.0 points (10-56) at dis-
charge and 53.0 points (16-56) at follow-up. The
results for the control group were 25.0 points
(0-51) at admission, 45.0 points (5-55) at one
month, 50.5 points (5-56) at discharge and 52.5
points (4-56) at follow-up.

At admission, the FAC showed that 21 patients
(60%) in the treatment group and 19 patients
(51%) in the control group could not walk inde-
pendently. Ten months after the onset of stroke,
three patients (11%) in the treatment group and
three patients (9%) in the control group could
not walk independently (Figure 2).

In the treatment group, BWS was gradually
reduced. Initially 21 (64%) of the patients in the
treatment group were using 30-64% BWS. At the
start of week 4, 5 patients (17%) used 30-40%
BWS and at discharge 22 patients (73%) had no
BWS when training on the treadmill (Figure 3).
At one month 14 patients (47%) in the treatment
group used no BWS and practised supervised
treadmill training. The mean velocity on the
treadmill after the first week for the 32 patients
in the treatment group was 0.2 m/s (SD 0.1), with
a mean walking distance of 167.0 m (SD 118.8).
After four weeks, the mean velocity was 0.4 m/s
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(SD 0.2), with a mean walking distance of 452.0
m (SD 353.3) and after eight weeks the mean
velocity was 0.4 m/s (SD 0.2) for 18 patients, with
a walking distance of 507.0 m (SD 344.3).

Discussion

This study performed at an early stage in patients
with stroke did not demonstrate any significant
outcome differences in walking ability, balance or
sensorimotor performance between walking
training on a treadmill with BWS compared with
walking training on the ground. Both groups
improved to an equal extent after treatment with
respect to these variables.

It is naturally difficult to evaluate to what
extent the improved walking ability is due to the
treatment programmes oOr to spontaneous recov-
ery, as no control group without walking training
could be used on clinical and ethical grounds.
Clinical data are strongly in favour of early mobi-
lization and training, but no study has shown to
what extent the beneficial effect is due to specific
rehabilitation strategies.® The present study
demonstrated the possibility of starting walking
training with BWS at a relatively early stage after
stroke. Thus, after staying in the acute ward
(stroke unit) for a median of 19 days, the patients
in the present study were transferred to the reha-
bilitation department. Half of the patients in both
groups could not walk 10 m and had considerably
impaired balance and sensorimotor functions.

In the present study, the median age of the
patients at admission to the rehabilitation depart-
ment was 55 (range 24-67) years. According to
the organization of rehabilitation at the hospitals,
patients younger than 65 years of age are usually

Clinical messages

¢ Walking training on a treadmill with BWS
and walking training on the ground are com-
parable choices early in rehabilitation of
patients after stroke.

* The patients improved their walking
velocity, motor performance and balance in
both groups.
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Table 5 Results of the motor performance and balance at admission, discharge and 10 months’ follow-up for the

patients who could not walk 10 m at admission

Admission
Treatment group Control group
(n=18) (n=18)
Mean SD Range ~ Mean SD Range
Fugl-Meyer Stroke Assessment
Total score (0-226) 126.6 229 94-182 128.7 27.1 91-192
Upper extremity (0-66) 11,3 10.8 0-36 11.9 157 4-60
Lower extremity (0-34) : 10.8 74 0-28 12.8 7.9 4-28
Balance (0-14) 5.6 25 0-9 5.9 2.5 2-10
Berg's Balance Scale (0-58) 11.0 12.0 0-36 T3 11.5 0-40
Discharge
Treatment group Control group
(n=17) (n=16)
Mean SD Range Mean SD Range
Fugl-Meyer Stroke Assessment :
Total score (0-226) 158.7 334 116-226 150.6 37.2 88-215
Upper extremity (0-66) 249 20.4 4-86 212 21.5 4-61
Lower extremity (0-34) 23°1 56 17-34 213 7.5 4-31
Balance (0-14) 10.6 1.7 8-14 9.4 29 4-14
Berg’s Balance Scale (0-56) 440 13.0 14-56 40.9 16.7 5-56
10 months’ follow-up
Treatment group Control group
(n=14) (n=186)
Mean SD Range - Mean SD Range
Fugl-Meyer Stroke Assessment
Total score (0-226) 163.2 34.7 122-226 152.9 42,9 88-221
Upper extremity (0-66) 28.4 218 7-66 243 223 2-62
Lower extremity (0-34) 23.7 87 17-34 224 8.6 4-34
Balance (0-14) 10.6 22 5-14 10.1 2.8 5-14
Berg's Balarice Scale (0-586) 46.0 11.6 20-56 43.2 17.3 4-56

treated in the Department of Rehabilitation
Medicine, whereas older patients are treated in
the Department of Geriatric Medicine. Only
patients referred to the Department of Rehabil-
itation Medicine took part in the study. Thus, the
patients in the present study are younger than
most other stroke studies. FIM was used to gen-
erally describe the patients in the study and not
only as an outcome measure. In a Swedish study
by Grimby et al.,*? the mean FIM score for motor

items at admission to the rehabilitation depart-
ment was 62.0 and at discharge 77.0 for 101
stroke patients. The FIM motor scores at admis-
sion were slightly lower in the present study (53.7
and 78.2 in the treatment group and 56.1 and 76.4
in the control group) and improved to a similar
level as in the previous Swedish report.? There
were no differences in mean cognitive items
between the present group of patients and those
in the previous Swedish report.®



524 L Nilsson et al.

TREATMENT GROUP

% patients
100 1

CONTROL GROUP

80 4

Admission 1 month Discharge Follow-up

O\
DN\

%

O~=NWwauwn

Admission 1 month Discharge Follow-up

Figure 2 Distribution of Functional Ambulation Classification (FAC) at admission, one
month, at discharge and at the 10-month follow-up. 0 indicates nonfunctional ambulation,

5 indicates independent ambulation.

The same treatment time was used in the con-
trol group for walking activities on the floor as in
the treatment group on the treadmill. However,
it was difficult to fully use the time properly for
patients in the control group with marked walk-
ing problems. It is obvious that patients in the
treadmill group could train more intensively
without getting too tired, but this evidently did
not influence the outcome. The training in both
groups started three weeks after stroke onset and
was intensive, performed over a mean of 10
weeks, as compared with training for six weeks
in the Canadian study.!* According to Richards
et al.’ the intensity of training is most important.
Treadmill training with BWS after stroke appears
beneficial for severely disabled patients because
it provides an opportunity to perform a large
amount of practice with many repetitions of com-
plete gait cycles. Treadmill training may also be
beneficial because the motion of the treadmill
enforces an appropriate timing relation between
the lower limbs and ensures the extension of the
hips during the stance phase. Both functions are
considered to be critical biomechanical compo-

nents of walking.*3* Danielsson and Stibrant
Sunnerhagen® reported in a study of patients
with stroke that oxygen uptake was reduced
when the patients walked with 30% BWS, com-
pared with unsupported walking. The clinical
implication is that BWS decreases the oxygen
demand during treadmill walking and thus energy
cost and cardiovascular demands do not limit the
use of treadmill training with BWS compared
with conventional treadmill training.

In the present study, the median time at the
rehabilitation department was 67 days (10
weeks). Most of our patients continued to
improve their walking function up to the 10-
month follow-up. However, already one month
after start, 14 patients (47%) in the treatment
group could walk on treadmill unsupported, but
there was no difference in the walking speed or
FAC between the two groups. It is notable that
at discharge 22 patients (71%) in the treatment
group and 26 patients (76%) of the control group
were independent walkers while at the 10-month
follow-up 24 patients (89%) and 29 patients
(91%) respectively were independent walkers.
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Figure 3 Distribution of % body weight support (BWS)
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The Copenhagen Stroke Study® showed that
recovery of walking function occurs in most
patients within 11 weeks from the stroke onset.
In their study, 80% of the patients reached their
best walking function within the first five weeks
after stroke onset.>* Thus, compared with the
unselected acute stroke patients in the Copen-
hagen Stroke Study,>* the recovery of walking
was slower in the present study. This can be
explained by the fact that the patients in our
study were selected with respect to rehabilitation
problems-and need for a prolonged period of
inpatient rehabilitation. Mayo et al.¥ also stated
that most of the improvement in measures of
impairment and disability occurred during the
first month, but 85% of their patients with stroke
still had reduced walking velocity at three
months.

We conclude that the two different methods
used in this study, walking training on the ground
and training on a treadmill with BWS, are com-
parable choices at an early stage in patients with
stroke. Discrepancies in results between our
study and earlier published studies might be due
to the selection of patients, the length of the
training programme as well as the amount, type
and intensity of the training in the control group.
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