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ABSTRACT. Objective: To compare the effect of body-weight-supported treadmill training (BWSTT) and
full-body-weight treadmill training (FBWTT) on patients with knee osteoarthritis (OA). Methods: Design
was Randomized controlled trial. Patients with knee osteoarthritis (n = 30; mean age, 76.0+7.5 y) were ran-
domly assigned to BWSTT or FBWTT group. All patients performed 20 min walking exercise twice a week
for 6 weeks under the supervision of the therapist. Main measures were 10-meter walking test (10MWT),
functional reach test (FRT), timed get up and go test (TUG), one-leg standing test, 6-minute walking test
(6MWT), the parameters set on the treadmill, MOS Short-Form 36-Item Health Survey (SF36), Japanese
Knee Osteoarthritis Measure (JKOM). Results: Twenty-five patients (10 men, 15 women; mean age, 76.5 +
8.0 y) completed the experiment. Exercise capacity, indicated by the heart rate, was similar in both groups.
After 3 weeks of BWSTT, the patients performed significantly better in the 10-m and 6-min walking tests.
This was not the case with FBWTT even after 6 weeks training. Pain levels assessed were significantly im-
proved after 3 weeks of BWSTT and 6 weeks of FBWTT. There were no significant improvements in either
group assessed by the FRT, one-leg standing time test, TUG, or SF -36 questionnaire. Conclusions: BWSTT
enhanced exercise capacity in terms of walking speed and pain reduction after 3 weeks; however, there was

no significant improvement in patients’ functional abilities or quality of life.
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Osteoarthritis (OA) is the most typical disease involv-
ing joint deformity. The American Academy of Orthopedic
Surgeons (AAOS) proposes that aerobic exercise is highly
efficacious in reducing the pain associated with OA of the
knee. The range of strategies that may relieve pain and dis-
ability include motion exercise, balance exercise, physical
medical treatments, manipulation therapy and acupunc-
ture.
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About the effectiveness of aerobic exercise in patients
with knee OA, the American Academy of Orthopaedic Sur-
geons: A meta-analysis'? and AAOS of guidelines®, exer-
cise therapy with respect to effects on physical function in
patients with knee OA is strong evidence has been shown.
In a study conducted by Ettinger et al.¥ the study patients
with knee OA were classified into 3 groups; a walking ex-
ercise group and two groups of muscular power reinforce-
ment movement. There was a significant improvement seen
in both the groups after the intervention 15 months.

Hootmen et al.” reported that high-intensity, high-im-
pact activity may increase the risk of trauma or knee OA.
Moderate intensity walking exercise might be appropriate
and convincing for patients with arthritis.

Body-weight-supported treadmill training (BWSTT)
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has recently been proposed as a therapy for patients with
walking disorders. Improvements have been observed in
walking speed and the distance that patients are able to
walk among patients with spinal cord injury®?”, stroke®!V,
cerebral palsy'?, and Parkinson’s disease'>'¥, in response
to BWSTT. Patients who have undergone orthopedic sur-
gery are reported to have greater walking speed, stride,
and relief from symptoms when performing the 10-meter
walking test (1I0MWT) immediately after BWSTT!. In a
randomized controlled trial of patients who had undergone
total hip arthroplasty, BWSTT was significantly associated
with pain relief and greater endurance during walking!®.
Advantages of BWSTT are the convenience of walking,
lesser risk of falling while using harness, better walking
speed, and the amount of load can adjusted according to the
patient’s potential. Canal there advantages suggest a possi-
bility that a BWSTT might be useful as a patients with knee
OA walking exercise. The benefits of BWSTT have not yet
been studied among patients with knee OA who have not
previously undergone surgery. In this study we aimed to
compare the effects of BWSTT and full-body-weight tread-
mill training (FBWTT) in terms of their walking speed, ex-
ercise capacity, self-reported symptoms, and health related
quality of life. The purpose of this RCT was to assess if
BWSTT can be useful in a attaining a faster walking speed,
increase the exercise capacity, retains the self-conscious
condition a walk, and if health related quality of life im-
proves when compared with the usual treadmill walk.

Methods

The patients in our study and who were diagnosed
with knee OA to the outpatient clinic of the Department
of Rehabilitation, National Hospital Organization, Nanao
Hospital., between June 2010 and June 2011. Inclusion
criteria for knee osteoarthritis patients were: (1) ability
to understand and follow commands; (2) no medical con-
traindication to walking; (3) ability to walk independently;
(4) Not received artificial joint replacement therapy in the
past. The patients were allocated by a computer-generated
random sequence provided by a researcher not involved in
the enrolment process. One group of patients was assigned
to undergo 6 weeks of BWSTT, and the other to 6 weeks
of FBWTT. During the study period, no patients received
exercise therapy other than that provided as the study in-
tervention. None of the patients included in the study had
a history of sharp leg pain while at rest, and all of them
were able to walk independently without a cane. Moreover,
the grade classification (Yokohama city classification) by
a load X-rays front image and the Japan Orthopedic As-
sociation (JOA) score were estimated those with knee OA,
disease severity was evaluated using the Yokohama City
Classification system and JOA score by consultation at a
family doctor. The Yokohama City Classification system

was classified into three groups of grade 1 (Bone sclero-
sis or osteophyte formation), grade 2 (Narrowing of joint
space < 3 mm), and grade 3 (Obliteration of joint space
or subluxation)'”. JOA score is used in the clinical evalua-
tion of orthopedic patients and consists of four categories:
pain and stair-climbing ability, range of motion, and joint
swelling. A maximum score of 100 indicates a normal knee
joint'™®,

The study was approved by the Nanao hospital’s ethics
committee (approval number: 2002 01-05). We explained
the purpose of study to the patients and they gave their
written consent to participate.

Treadmill Training Protocol

During BWSTT, the patients were partially suspended
by a harness, which was part of the Biodex body weight
support unit (Biodex, BDX UWSZ). The support unit com-
prised a vest that covered the patient’s trunk to the level of
the thighs, and this was connected to the harness by means
of a wire suspension system. As the amount of body weight
support varied according to body sway during walking, we
monitored the range of support and adjusted the median of
the range to 20% of the patient’s body weight. The tread-
mill speed was set by the patients themselves: those in the
BWSTT group were instructed to walk as fast as possible
and those in the FBWTT group were asked to walk at their
usual speed. BWSTT has been reported to decrease the
energy consumption'?; therefore, it set to the walking rate
quicker than FBWTT. We followed the guidelines of the
American Geriatrics Society?” to determine the intensity,
time and frequency of exercise was set at low to moderate,
that is, between 40% and 60% of the maximum heart rate,
from 12 to 14 of ratings of perceived exertion. In addition,
each subject was shown the 15 point Borg Rating of Per-
ceived Exertion scale and instructed in its use. The Rat-
ing of Perceived Exertion scale was mounted on the wall
in front of the treadmill and easily visible to the subjects.
Measurement of cardiac beats rate used the heart rate meter
(Poral RS100) by making a maximum heart rate into 220-
age. These criteria provided the appropriate intensity for
aerobic exercise. Patients exercised for a total of 20 min per
day; the exercise duration was chosen to minimize the risk
of patients needing to rest due to fatigue. There was no pa-
tient who stopped movement within 10 minutes of exercise.
Additionally, there was no patient who gave the reason for
rest, reported fatigue or breathlessness while undergoing
this test.

The exercise was conducted twice a week for 6 weeks.
Both groups performed stretching for 5 min and slow walk-
ing for 3 min as a warm-up exercise before the interven-
tion. Any patient who suffered leg pain that became worse
during or after exercise was assessed by the doctor after
the intervention. In the stretch, it carried out similarly to
all the subjects to quadriceps femoris and the ham string.
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In the warm-up, it enforced for 3 minutes at the speed of
1 km/h. Previous studies reported®!®!1319 that BWSTT is
effective when its level accounts for 15 to 50% of the body
weight; within the range, we employed 20% for the present
study, which had been the upper limit of BWS levels with
harnesses being most unlikely to deviate in a preliminary
experiment.

Outcome Measures

Patients were physically evaluated before the interven-
tion (baseline), and after 3 and 6 weeks of the intervention.
Patients were assessed on the day of training. The evalua-
tion included the 10-m walking test (10MWT)?Y, functional
reach test (FRT)?, one-leg standing test”, timed get up
and go test (TUG)*, 6-min walking test (6MWT)*, and
the parameters set on the treadmill?®. We used the Medical
Outcomes Study Short-Form 36-Item Health Survey ver-
sion 2.0 (SF-36)*” and the Japanese Knee Osteoarthritis
Measure (JKOM)?® to evaluate health-related quality of
life. JKOM has 25 questions about “pain and stiffness in
knees”, “condition in daily life”, “ general actives”, “ health
conditions” with 5 classifications per category and the as-
sessment of knee pain by means of a visual analog scale
(VAS). For FBWTT, we computed walking speed, distance
and the mean and variability of stride length while walking
ata comfortable speed for 6 min using the analyzer (Biodex,
BDX UWS2). The walk for 6 minutes was measured using
analysis equipment and each average value was computed.

Both groups performed this evaluation on the comfortable
speed conditions in full weight load. In addition, the heart
rate was monitored every minute during exercise. A thera-
pist, who was blinded to the exercise strategies, evaluated
these physical functions throughout the study.

Statistical Analysis

Two-way analysis of variance was performed with both
exercise groups and the evaluation time points (baseline, 3
weeks and 6 weeks) as independent variables. The depen-
dent variables were the values obtained from the physical
function tests, the walking speed, distance covered, and
stride length during treadmill walking, and the date from
SF-36 and JKOM. We subsequently performed post hoc
analysis using the Bonferroni correction for multiple com-
parisons. We used the unpaired from of the t-test the mean
heart rate during training in both exercise groups for every
5 minute of training time. We used JMP8.0 for analysis and
the threshold for statistical significance was set to < 5%.

Results

A total of 37 patients with knee OA were included in
this study based on the inclusion criteria. Seven of them
were excluded from the study as they did not match the
inclusion criteria. The study comprised of 9 men and 21
women, with an average age of 76 + 7.5 years (mean *
SD). Twelve patients in the FBWTT groups (5 men and 7

Assessed for eligibility

(n=37)

Excluded (n = 30)

< Not meeting inclusion criteria

y n=7)

Randomization (n = 30) Refused to participate

(n=0)

Y Other reasons (n = 0)

Baseline Measures

!

)

Withdrawn (n = 3)
1- Surgery
2- Condition
(Not included in
the analysis)

BWSTT Group
Baseline assessment
(n=15)

A 4

3-week assessment
(n=13)

FBWTT Group
Baseline assessment
(n=15) Withdrawn (n = 2)
»| Due to condition
v (Not included in
3-week assessment the analysis)
(n=12)

6-week assessment
(n=13)

6-week assessment
n=12)

Fig. 1. Flowchart showing the numbers of patients included and excluded at different stages of the study



EFFECT OF BODY WEIGHT-SUPPORTED WALKING ON EXERCISE CAPACITY AND WALKING SPEED IN PATIENTS WITH KNEE OSTEOARTHRITIS 31

Table 1. Characteristic of the Study Participants

Characteristics FBWTT (n=15) BWSTT (n=15) P
Age (¥) 75+7.6 80.0+5.9 0.68°
Sex (M/F) 5/10 4/11 0.69*
Height (cm) 156.2+12.1 1548 +12.6 0.22°
Weight (kg) 554+84 532+9.1 0.41°
BMI(kg/m”) 22.7+3.1 222+3.7 0.32°
Affected side (Left/Right) 12/3 11/4 0.66"
X-P Grade I: 5, 11: 14, II1: 10 I:4,11: 15, 1II: 8 0.86°
(15 patients, 29 knees) (15 patients, 27 knees)
Values are represented as mean + SD or n under *p < 0.05.
a: Chi- square test , b: t-test, c: Mann-Whitney U test
F, female; M, male; BMI, body mass index
a b
Heart rate (Beats / min) - == FBWTT —— BWSTT Heart rate (Beats / min) - == FBWTT ——BWSTT
100 100
%0 9
80 80
70 70
60 60
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Fig. 2. Changer in heart rate during treadmill training
The values are presented as the mean heart in each group on day 1 (a), and after 3 (b) and 6 (c)
weeks of the intervention. The dotted line represents the FBWTT group (n = 12) and the solid
line represents the BWSTT group (n = 13). There were no significant differences between the

group (one-way analysis of variance).

women) and 13 patients in the BWSTT group (5 men and
8 women) completed 6 weeks of the exercise intervention
(Fig. 1, Table 1). Five patients dropped out of the study as
they were hospitalized, developed cold, or refused to un-
dergo re-evaluation. There were no significant differences
in the profiles of the two groups in terms of age, sex, height,
weight, body mass index, side affected reported due to OA,
X-P grade classification, or JOA score.

The mean heart rates (HR) during walking exercises
were did not differ significantly between the 2 groups (Fig.
2). HR indicated the exercise intensity was aerobic. In the
physical function test (Table 2), statistical interactions were
observed in the length of time taken for the 1I0MWT and
the 6MWT. There were no significant differences between

groups in the results of the FRT, the one-leg standing test,
the TUG or the parameters set on the treadmill. However,
there were statistical interactions for using the Analyzer in
walking speed, distance, and stride length variability (Table
3). Stride length variability was also greater after 6 weeks
for FBWTT, but there were no significant differences be-
tween groups. Responses to questions in the SF-36 did not
differ significantly between groups, including those related
to pain (Table 4). Pain and stiffness in the knees assessed
by the JKOM were improved after 6 weeks of exercise in-
tervention in both groups (Table 5). Pain levels indicated
by the visual analog scale were significantly reduced af-
ter training. The group with BWSTT showed significantly
higher values than that with FBWTT in all study periods,
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Table 2. Physical functions of the study patients

Test Group Time point Interaction
Baseline 3 Weeks 6 Weeks
10-m walk FBWTT 13.5+5.1 12.5+4.6 11.8+43 0.038
(s) BWSTT 12.8+4.6 10.5+3.2° 8.9 +2.4"
Stride length FBWTT 50.3+11.1 51.1£9.5 52.6+10.3 0.645
(cm) BWSTT 49.6+11.3 53.8+11.2 56.7+10.9
functional reach FBWTT 20.1£5.5 22.0£5.2 23.7+6.0 0.763
(cm) BWSTT 18.6+6.8 19.6 £ 6.2 222+6.5
Right one-legged standing FBWTT 41+2.1 41+22 5.0+1.7 0.603
(s) BWSTT 3.8+3.0 4.7+3.9 6.0+ 4.4
Left one-legged standing FBWTT 42+29 53+3.0 55+3.5 0.516
(s) BWSTT 4.6£3.5 49+3.4 54+£33
Timed get up and go FBWTT 12.5+3.8 12.0+£3.7 11.3+3.1 0.865
(sec) BWSTT 12.6 £3.7 11.0+2.9 10.6 +3.5
6-min walking FBWTT 188.5 +53.7 191.9+44.2 195.0+45.4 0.043
(m) BWSTT 199.2+79.5 234.7 +81.4" 262.0 +90.17
Values are presented as mean + SD. ¥ p<0.05 vs. baseline (Bonferroni) ; FBWTT, n= 12; BWSTT, n= 13
Table 3. Walking Speed, Distance, and Stride Length during Treadmill training
Parameter Group The point Interaction
Baseline 3 Weeks 6 Weeks
Walking speed FBWTT 2.47+0.81 2.58+0.92 2.67+0.93 0.028
(km/h) BWSTT 2.25+0.92 2.52+0.69" 2.82+0.63"
Distance FBWTT 23541 +091.1 243.5+93.6 251.6 £99.0 0.046
(m) BWSTT 218.54 +76.3 240.0+67.7°  266.8 + 64.8"
Right stride length FBWTT 38.5+8.3 39.4+9.6 40.8+9.3 0.155
(cm) BWSTT 42.6+10.5 44.7+8.5 474+72
Left stride length FBWTT 39.4+9.0 40.3 £8.1 419+8.2 0.263
(cm) BWSTT 423+84 455+7.1 475+6.4
Right stride length FBWTT 18.4+4.2 16.4+3.5 13.7 £ 3.0 0.042
variability (7o) BWSTT 23.5+9.4 15.6+6.0" 10.5+4.17
Left stride length FBWTT 19.5+6.2 19.0+5.6 17.3+5.0 0.037
variability (%0) BWSTT 23.4+11.2 17.8+118 12.0 + 4.4%

Values are represented as mean + SD. “p < 0.05 vs. baseline (Bonferroni); *p < 0.05 vs 3 week (Bonferroni)s; 'p <0.05 vs

FBWTT (Bonferroni), FBWTT, n=12; BWSTT, n= 13

including the pre-intervention period.

Discussion

There were no differences between groups in heart rate
during exercise, indicating that the intensity of the exercise
was similar in both. The training load was set at the level of
aerobic exercise, and pain relief assessed by the visual ana-
log scale was significantly improved within 3 weeks of the
intervention. The patients treated with BWSTT could also
correct the stride length variability, increase walking speed,
and walk the longer distance, as seen in 3 weeks of inter-

vention. These improvements in walking function were not
found among the cases with FBWTT. Therefore, BWSTT
was found to be beneficial in increasing the exercising ca-
pacity and walking speed with ameliorated pain in 3 weeks;
however; no improvement was seen in balance function re-
lated to activities and general quality of life. The distance
walked across the floor in the 6MWT was shorter than the
distance covered on the treadmill over the same period of
time (6-min). Walking on the treadmill feels faster and re-
quires a greater number of steps compared to when walking
on the flat ground®”. In patients who had undergone total hip
arthroplasty, Hesse et al.'® reported significantly increased
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Table 4. Short Form-36 Score

Parameter Group Term Interaction
Baseline 3 Weeks 6 Weeks
Physical functioning FBWTT 529+94 56.0 £ 14.0 55.0+7.1 0.888
BWSTT 53.8+7.1 59.0+ 8.8 58.0+6.7
Role physical FBWTT 56.3+14.6 56.0 = 14.0 56.0 + 14.0 0.514
BWSTT 573+£9.2 59.0+ 8.7 60.0 + 8.7
Bodily pain FBWTT 50.4+8.0 51.5+7.3 50.8+7.0 0.767
BWSTT 52.9+£8.5 56.1 £6.1 56.1 £6.8
Social functioning FBWTT 523+73 533+9.6 53.8+79 0.317
BWSTT 532+9.1 55179 57.1+8.0
General health perceptions FBWTT 48.8+£7.7 49.6 £ 6.6 49.6+5.0 0.156
BWSTT 51.5+£8.3 52.7+7.0 53.8+6.2
Vitality FBWTT 53.4+10.2 53.4+£10.2 53.9+9.9 0.449
BWSTT 55.8+8.0 56.8+7.6 56.8+7.6
Role emotional FBWTT 49.4+12.0 50.9+10.3 56.7+10.9 0.980
BWSTT 552+8.7 56.7+7.2 56.7+7.2
Mental health FBWTT 48.8 £ 6.8 504+5.0 51.3+43 0.084
BWSTT 49.6+5.9 50.8+5.3 523+£53
Values are presented as mean score + SD
FBWTT,n=12; BWSTT,n=13
Table 5. Score Derived from the Japanese Knee Osteoarthritis
Parameter Group Term Interaction
Baseline 3 Weeks 6 Weeks
Pain and stiffness in knees FBWTT 19.0£2.7 17.8+£2.5 163+1.9" 0.214
BWSTT 18.8 £1.8 16.9+1.7 152+1.7
Condition in daily life FBWTT 248 +£5.0 238+£54 21.7£5.5 0.718
BWSTT 26.0+4.6 23.6+5.1 22.0+£52
General activities FBWTT 13.2+43 13.3+4.0 12.8+4.2 0602
BWSTT 12.1+3.6 11.3+34 1.08 +£3.5
Health conditions FBWTT 62+1.2 6.1£1.2 58+1.3 0.637
BWSTT 63+£1.2 58+1.3 56+£1.2
VAS FBWTT 49+12 48£0.8" 43+0.9" 0.162
BWSTT 47+12 3.9+0.7" 3.6+0.7"
Total FBWTT 63.1+9.0 60.9 + 8.4 56.5+7.8 0.966
BWSTT 63.2+5.6 57.7+5.7 53.5+4.1

Values are presented as mean score + SD except for the VAS, which is presented as length = SD;

*p < 0.05 vs. baseline (Bonferroni)
FBWTT,n=12; BWSTT,n= 13

activity in the gluteus medius muscle during walking after
3 or 12 months of BWSTT compared to conservative phys-
iotherapy; this resulted in pain relief and improvement in
walking patterns. However the guidelines on knee OA have
not referred to a change in the stride length variability by
aerobic exercise; pain reduction might be able to induce
the stride length variability change. Alternatively, there is a
possibility that improved walking pattern during the inter-
vention ameliorated the pain.

In a study of BWSTT patients with hip arthroplasty, a
shortened stance phase has been observed with BWSTT,
especially during the double stance phase!®. The authors
suggest that the affected leg, which was too painful to sup-
port the patient’s weight, was compensated by the suspen-
sion, so that stance phase could be extended and the pa-
tient could perform symmetrical walking. Three weeks of
BWSTT significantly improved stride length in our study.
These results are similar to the findings of the previous
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study which reported that the training not only corrected
asymmetric walking pattern but also increased stride length
and exercise capacity'®. We found that within 3 weeks,
BWSTT is generally safe with a low risk of falls, and is
known to decrease the burden on the cardiopulmonary sys-
tem3®. Thus, training with suspension could be performed
at a faster speed than usual without suspension. These fac-
tors resulted in faster walking speeds with BWSTT but not
with FBWTT.

The time patients took to complete 10-and 6-m walk-
ing tests as also improved within 3 weeks of BWSTT only.
As the assessment represents walking speed and exercise
capacity, the mechanism of improvement would be the
same as mentioned above.

There were no significant changes in either group in
terms of data obtained from the SF-36, according to the
JKOM and VAS, patients experienced significantly reduced
pain and stiffness in the knees. As the SF-36 provides a
nonspecific evaluation of general health, it might have
limited sensitivity for assessing knee pain. In contrast, the
JKOM is a disease specific tool for the evaluation of qual-
ity of life in knee OA, developed at the Western Ontario
and McMaster Universities and adapted for a Japanese life-
style. The JKOM has been shown to be reliable and valid
of the accepted by the comparison examination with SF-
36 or Westren Ontario and McMaster Universities*®. The
JKOM therefore, may be superior to the SF-36 in identify-
ing pain reduction in patients with knee OA. No differences
were noted in any item except pain between the 2 groups,
possibly because the disease severity was relatively mild
in many patients, and the intervention period was short (6
weeks) in this study.

Although an object disease differs from this research,
Kamide et al’V reported that increased walking speed re-
sulting from BWSTT did not contribute to balance func-
tion. Indeed, the results of the FRT, one-leg standing test
and TUG, which represent balance function during ordi-
nary activities, remained the same after the exercise inter-
vention in this study.

Study Limitations

There are several limitations of this study. One of the
limitations was its small sample size. Therefore, the results
of present study may not be clinically relevant although
they seemed to be a statistically significant. Another limi-
tation was that the study was conducted for short period;
therefore, generalization of these results was inconclusive
unless further studies on long-term effect of body-weight-
supported walking in patients with knee OA are performed.
In the present study, we could not clarify the influence of
knee osteoarthritis according to its severity. Also, those
routinely using a cane were involved in the study as well,
which is a potential selection bias. We did not use clini-
cal results in this study. This was in order to suggest an

improvement of the ambulatory ability in the patients with
knee OA. Further, the present study was conducted in pa-
tients from a single facility; therefore, participants’ selec-
tion might have local deviation. A detailed meta-analysis is
required to generalize the findings of this research. One of
the reasons for our result might be due to patients’ impaired
balance shown by the TUG and the FRT, which has been
shown to be lower than that in the healthy community-
dwelling elderly*>*¥. It is possible that during the 6MWT,
the patients walked more slowly when they turned corners
to avoid falling. It is not clear whether walking function on
the treadmill accurately reflects walking on the ground. To
demonstrate the practical effects of BWSTT, we need to
analyze how treadmill walking relates to walking on the
ground.

Colby et al.'” reported a decreased oxygen uptake dur-
ing walking brace by weight. In present study, the walking
speed was set to different conditions of equivalent energy
consumption between the two groups. Therefore, the effect
of BWSTT in this study was independent of the weight sup-
port as the difference in walking speed could not be defined
clearly.

Conclusions

After 3 weeks aerobic exercise with BWSTT or FB-
WTT, patients with knee OA had reduced levels of pain for
each groups. Within 3 weeks of the intervention, patients
randomized to BWSTT were also to significantly increase
their length of stride, speed of walking and distance walked,
but these functions did not improve significantly among pa-
tients assigned to FBWTT. We conclude that 3 weeks of
BWSTT could be beneficial in increasing exercise capacity
and walking speed and in ameliorating pain, but may not
improve balance functions during every day activities or
the general QOL.
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