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Effectiveness of kneeling training in improving ==
mobility and balance post-stroke

Li Zhang'", Jianguo Yang?', Qiu Yang?, Wenhan An', Daoging Wang' and Baojuan Cui'"

Abstract

Background Fall prevention and balance control constitute critical components of rehabilitation for stroke
survivors. Kneeling training, characterized by its low center of gravity focus, has been incorporated into rehabilitation
regimens to enhance postural control across various pathological conditions. Despite its widespread use, empirical
evidence substantiating the efficacy of kneeling training is limited, particularly in the context of mobility and balance
improvement for patients who have had a stroke. This study aims to substantiate the safety and effectiveness of
kneeling training in individuals recovering from stroke.

Methods A randomized controlled trial comparing kneeling training and conventional rehabilitation training was
conducted, involving sixty-seven participants allocated to the Kneeling Training Group (KNT) and the Conventional
Rehabilitation Group (CVR). The KNT group underwent 30-minute sessions of kneeling training, while the CVR group
received conventional treadmill walking training, both administered six times per week over four weeks. Evaluation
encompassed the Fugl-Meyer Assessment for Lower Extremity (FMA-LE), the Berg Balance Scale (BBS), and gait
analysis was conducted at baseline, as well as at the 2 and 4-week intervals.

Results Our study established the safety of a 4-week kneeling training program. Notably, the KNT group exhibited
more pronounced improvements in BBS scores at weeks 2 and 4 compared to the CVR group. However, no significant
disparities emerged in FMA-LE and gait analysis between the two groups. Our findings suggest that kneeling training
may serve as a viable option for enhancing lower limb balance in survivors who have had a stroke.

Conclusions We conclude that kneeling training, characterized by its safety, simplicity, and no restrictions on
location or equipment, represents a valuable therapeutic approach for enhancing walking balance in individuals
recovering from stroke.
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Background

Motor dysfunction represents a notable consequence of
cerebrovascular disease, with diminished walking ability
standing out as a significant challenge in the daily lives of
stroke survivors. Falls are notably more prevalent among
patients who have had a stroke compared to age-matched
healthy counterparts, imposing a substantial economic
burden on both society and caregivers [1-3]. As such,
prioritizing fall prevention and balance control emerges
as imperative within rehabilitation programs tailored for
individuals recovering from stroke [4]. Post-stroke gait
alterations manifest with distinct asymmetries, includ-
ing diminished velocity, reduced cadence, prolonged
stance time, and abbreviated swing time. These changes
primarily stem from challenges in the paretic limb’s
weight-bearing capacity during stance and impediments
in ground clearance throughout the swing phase [5]. Var-
ious rehabilitation interventions have demonstrated effi-
cacy in ameliorating these deficits, with higher treatment
doses correlating with more favorable outcomes [6, 7].

Nevertheless, post-stroke rehabilitation remains a con-
siderable challenge in numerous developing and under-
developed nations. In China, nearly half of patients who
have had a stroke do not receive any rehabilitation, and
this predicament is exacerbated in rural regions [8-11]
This is due to cost constraints, challenges in reaching
therapy locations, a scarcity of regional rehabilitation ser-
vices, and suboptimal adherence to prescribed exercises.
Moreover, even for individuals who can access stroke
rehabilitation therapy, the amount of available therapy
is often limited [12]. In many developed countries, there
is an increasing focus on innovative rehabilitation meth-
ods, like robot-assisted gait training and telerehabilita-
tion. However, despite these advances, it is still essential
to have sufficient financial support and comprehensive
rehabilitation services to achieve the best outcomes [13—
15]. Kneeling gait training could serve as a viable option
to address these challenges, wherein individuals stand
on bilateral knee joints on a floor mat. Importantly, this
approach can be readily implemented by communities
and families [16]. Kneeling training is employed in reha-
bilitation to enhance postural control among patients
with diverse pathological conditions, such as stroke, spi-
nal cord injury, and multiple sclerosis [17]. Numerous
studies have proposed kneeling training as an interven-
tion to reinstate functional mobility [16—18]. Despite its
widespread use and endorsement [19-21], there exists
limited clinical evidence substantiating its effectiveness,
particularly concerning the enhancement of mobility and
balance in patients who have had a stroke.

Building upon these observations, our particular inter-
est lay in investigating whether kneeling training elic-
its distinct effects on mobility and balance in patients
who have had a stroke. To address this, we designed a
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randomized clinical trial comparing kneeling training
with conventional rehabilitation. The primary objective of
this study was to scrutinize the impact of kneeling train-
ing by analyzing clinical outcomes, specifically focus-
ing on the Fugl-Meyer Assessment for Lower Extremity
(FMA-LE) and Berg Balance Scale (BBS), in individuals
recovering from stroke in comparison to those undergo-
ing conventional rehabilitation (CVR). Additionally, our
secondary objective was to assess alterations in gait per-
formance following 2 or 4 weeks of intervention.

Methods

Participants

Between July 2020 and January 2022, a total of 85
patients experiencing hemiplegia due to stroke were
enlisted from a rehabilitation center. The inclusion crite-
ria for this study are as follows: (1) Age between 30 and
70, (2) The affected limb is able to complete the kneel-
ing training with assistance, (3) The affected limb does
not have severe pain or limited joint range, (4) Unilateral
stroke with a time of less than 3 months since onset at the
time of hospitalization, (5) Medically and neurologically
stable condition, (6) No visual or auditory impairments.
The exclusion criteria are: (1) Modified Ashworth scale
score of III or higher, (2) History of recurrent or progres-
sive stroke, (3) Existing arm impairments such as rheu-
matoid arthritis, (4) Presence of a cardiac pacemaker or
other implanted stimulator, (5) Refusal to sign the con-
sent form. Eighteen patients failing to meet the inclusion
criteria were consequently excluded, leaving 67 patients
for randomization. The study’s flowchart is depicted in
Fig. 1. Ethical approval was obtained from the study site’s
ethics committees, and participants provided written
informed consent, adhering to the ethical standards out-
lined in the Declaration of Helsinki. This study was con-
ducted and reported in accordance with the CONSORT
guidelines, ensuring transparency and completeness in
the presentation of the randomized controlled trial. The
study has been registered on ClinicalTrials.gov under the
identifier ChiCTR1900028385 (https://www.chictr.org.
cn/) on December 20, 2019.

Randomization and masking

Upon securing consent and conducting baseline assess-
ments, subjects were assigned to either the kneeling
training group (KNT group) or the conventional rehabili-
tation group (CVR group). At that time, the researcher
utilized an online interface that used an algorithm with
permuted block design and random number sequence,
ensuring concealed participant allocation. This allocation
method utilized simple randomization. A modified dou-
ble blind design was employed, where only the researcher
unmasked at randomization, which was needed to coun-
sel participants in their assigned treatments. All other
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Fig. 1 Overview of the study design

investigators, including each participant’s attending
nurser and physician were masked to group assignment
throughout the entire trial, the physiotherapists who
administered the intervention were aware of the group
assignment, while the physiotherapist who performed
outcome measures was blinded to group allocation.

Intervention

All eligible participants, irrespective of their group
assignment, underwent standard inpatient rehabilitation
encompassing physical therapy, occupational therapy,
activities of daily living, and speech therapy. Further-
more, both the KNT group and CVR group participants
engaged in either kneeling or walking training sessions
lasting 30 min, occurring over a period of 4 weeks, and
conducted 6 days per week.

KNT intervention

The intervention comprised both preparation and a
kneeling training procedure. A floor mat measuring
4m*2m*25 cm was used, and all participants wore
knee pads to mitigate external knee forces during train-
ing. Kneeling training on the mat involved extending

the trunk perpendicular to the ground, positioning both
upper arms naturally on either side of the body, and
maintaining a forward gaze. The therapist stood on the
patient’s affected side, guiding the control of the affected
elbow joint with one hand and the pelvis with the other,
facilitating the transfer of the body’s center of gravity in
various directions. To improve the sense of weight-bear-
ing in the lower limbs on the affected side, predetermined
kneeling movements were executed in the following spe-
cific order: first forward, then right, followed by back-
ward, and finally left. During the training session, our
main focus was on maintaining trunk balance. To prevent
any balance issues or movement deviations that may be
caused by muscle weakness on the hemiplegic side, a pro-
fessional therapist provided assistance in controlling the
affected shoulder and elbow. Building on this foundation,
we gradually increased the speed of kneeling exercises to
elevate and sustain the heart rate at the target level for
10 min. Afterwards, we gradually reduced the intensity of
the exercises. The entire training session lasted for a total
of 30 min. (Fig. 2a).

To calculate the target heart rate (THR) of the patients,
the researchers used the following formula: THR=75% *
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Fig. 2 a: Kneeling training procedure on a floor mat; b: CVR training conducted on a treadmill

(220 - age), where age represents their current age. This
formula calculates the maximum heart rate by subtract-
ing the age from 220 and then multiplying the result by
75% [22]. The optimal training intensity was character-
ized by participants reported feelings of comfort upon
waking the next morning, without experiencing persis-
tent fatigue or any other discomfort.

Conventional rehabilitation (CVR) training

CVR training was conducted on a treadmill, and the
walking speed throughout the sessions remained con-
sistent, determined as the individually preferred speed
obtained during the initial evaluation. Participants in
the CVR group were instructed to walk on a tread-
mill utilizing the Tecno Body Walker-view (model: Gait
Trainer+F-Sensor Package, Bergamo, Italy) without
body weight support, and they wore a safety harness as
a precaution against falls. Furthermore, all patients were
directed to grasp the handrails of the treadmill, irrespec-
tive of their immediate need for support. For patients
who struggle with dorsiflexion of the ankle joint, it was
recommended to use an Ankle-Foot Orthosis (AFO)
while walking. If individuals had weak handgrip strength
and were unable to grasp the treadmill handrails, they
could use elastic fixation methods. Furthermore, thera-
pists would offer physical support as required to ensure
the treatment was safe and effective (Fig. 2b).

Assessments

Assessments were conducted at three time points: before
training (T0), 2 weeks post-initiation (T1), and 4 weeks
post-initiation (T2) as illustrated in Fig. 1. Outcome mea-
sures included the FMA-LE score, BBS score, and gait
analysis using the 6 MWT. The FMA-LE is widely used
to assess lower limb motor function after stroke and has
been confirmed to be valid and reliable. It consists of 17
items with a maximum score of 34 points [23]. The BBS
comprehensively evaluates dynamic and static balance in
the sitting and standing positions and consists of 14 items
with a maximum score of 56 points [24].

Gait parameters assessment including spatiotempo-
ral and kinematic variables was conducted by the Tecno
Body Walker-view system. The instrument adopts an
anti-interference high-speed infrared camera, monitors
the frontal, sagittal, and horizontal planes simultaneously,
and makes an overall observation of 360° rotation. The
test platform is a large sensitive pressure-sensing tread-
mill, which records the basic gait analysis data and uses a
47 inches screen for real-time feedback. Before and after
the program, we evaluated gait parameters during walk-
ing at the preferred speeds for 6 min, the 6-minute walk
test (6MWT) is a useful tool for clinicians and research-
ers to estimate gait endurance [25], and, in this study,
the main focus was on analyzing the gait parameters of
patients during the 6MWT. The FMA-LE, BBS and gait
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Table 1 Demographics of participants at baseline

Characteristics KNT CVR P-

Group(n=31) Group(n=31) value
Age, years 52.00(11.83) 51.68(12.95) 0919°
Gender

Female 6(19.36) 7(22.58)

Male 25(80.64) 24(77.42) 0.755°
Affected side

Right 19(61.29) 15(48.39)

Left 12(38.71) 16(51.61) 0.307°
Number of Episodes 1.03(0.18) 1.39(0.919) 0.043¢
Hypertension

No 3(9.68) 4(12.9)

Yes 28(90.32) 27(87.10) 1.000
Diabetes mellitus

No 27(87.10) 27(87.10)

Yes 4(12.90) 4(12.90) 1.000
Hyperlipidemia

No 25(80.65) 28(90.32)

Yes 6(19.35) 3(9.68) 0471°
Berg Balance Scale 26.03(12.47) 20.87(9.20) 0.069¢
FMA-LE 16.06(6.84) 16.58(5.75) 0.752¢

a Values are means (SD) unless otherwise stated; b Chi-square test; ¢ Mann-
Whitney U test; d independent-samples t test

parameters assessment were evaluated at baseline (T0),
2 weeks (T1), and 4 weeks (T2) into the treatment regi-
men by physiotherapists who were kept unaware of the
patients’ group assignments. The study’s flowchart is
depicted in Fig. 1.

Statistical analysis

All statistical analysis was conducted by SPSS Statistics
version 26.0 (IBM Corp., Armonk, NY, USA) or R4.0.3
(R Project for Statistical Computing, Package: 1me4’),
and a P value<0.05 (2-tailed) was considered statis-
tically significant. The baseline characteristics of the
study participants were reported as percentages for cat-
egorical variables or means (standard deviation, SD) for
continuous variables. According to the results of the Sha-
piro—Wilk normality test, the baseline characteristics of
the included variables conformed to a normal distribu-
tion. Therefore, for continuous variables, the differences
between the groups were compared using an indepen-
dent t-test, and categorical variables were compared
using the chi-square test. The repeated measurement
indicators of the FMA-LE, BBS, and gait parameters did
not conform to the normality assumption through mul-
tivariate normality testing. Therefore, a mixed-effects
model was used to analyze the intergroup, intragroup,
and time trends.
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Table 2 Comparison of the scores of FMA-LE and BBS between

two groups

KNT Group CVR Group F Pvalue
FMA-LE 0.089° 0.768
T0 16.06+6.84 16.58+5.75
T 19234669 19.65 +5.94**
T2 2342+7.16" 2355+ 5.96%
BBS 4.263¢ 0.048
TO 2603+1247 20.87+9.20
T 3129+1258" 2752+894"
T2 3839+1107" 3445+909"

Comparison within group with independent-samples T test: **P<0.001;e
Comparison between groups with mixed effect model

Results

A total of 85 patients who have had a stroke underwent
screening, with 67 meeting the eligibility criteria and
62 successfully completing the treatment (Fig. 2). Nota-
bly, no adverse effects related to the treatment, such as
knee injuries, falls, heightened muscle tone, or evident
muscle fatigue, were observed. The participants dem-
onstrated commendable adherence to the study; only
three patients were lost to follow-up due to discharge,
and two individuals declined treatment citing low back
pain. The baseline characteristics of the participants was
presented in Table 1, showing no statistically significant
differences in demographic characteristics between the
two groups(P>0.05). Similarly, the differences in BBS
and FMA scores between the two groups at baseline (T0)
were not statistically significant (P=0.069 andP=0.752,
respectively).

Clinical scores result of FMA-LE and BBS

As summarized in Table 2, both groups showed signifi-
cant improvements in mobility and balance as indicated
by the improvement in FMA-LE (F=126.842, P<0.001)
and BBS (F=118.898, P<0.001) clinical scores; No sig-
nificant main group effect was observed in the FMA-LE
score analyses (F=0.089, P=0.768). Both groups showed
significant improvements in BBS at T1 and T2. Further-
more, the difference between the groups was significant
(F=4.263, P=0.048), and the KNT group showed better
balance function than the CVR group.

Gait parameters assessment

Table 3 shows the spatiotemporal and kinematic data of
the gait performance from the Tecno Body Walker view
of the groups at baseline and post-treatment. In gen-
eral, there was no significant difference in non-paretic
step length, non-paretic step height, and paretic step
height between the groups at T1 and T2 (all P>0.05).
Different paretic step lengths were obtained in the KNT
group compared to the CVR group at T2 (P=0.05). No
statistically significant changes were observed in paretic
hip flexion-extension, paretic knee flexion-extension, or
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Table 3 Comparison of the scores of gait analysis between two
groups

KNT Group CVR Group P-value
Spatiotemporal variable
Non-paretic step length
T0 31.36+10.85 31.39+11.06 099
T 34.74410.18 32.77+12.21 049
T2 36.87+11.03 3394+13.17 035
Paretic step length
T0 31.07410.20 28.94+11.64 045
T 34.87+1148 31.10+11.96 0.21
12 38.74+12.19 32.13+£13.71 0.05
Non-paretic step height
T0 14.03+3.66 14.62+7.68 0.71
T1 14.52+3.98 14.28+5.59 0.85
T2 15.38+4.92 13.86+£6.10 030
Paretic step height
T0 13.00+£3.31 1421+£12.08 061
T 14.52+£8.24 13.66+4.55 0.62
T2 15.83+7.97 13.38+5.67 0.18
Kinematic variable
Paretic hip flexion-extension
©)
T0 3283+1353  31.75+943 0.747
T1 3545+1143  3445+9.82 0.369
12 36.51+9.37 32.88+9.381 0.924
Paretic knee flexion- exten-
sion (°)
T0 323+8.73 3243+8.20 0.708
T 34.2+8.88 35.50+7.89 0430
T2 36.7+£9.07 36.84+805 0.242
Vertical displacement of
center of gravity (cm)
T0 1.83+£1.04 1.60+£0.94 0.329
T 1.76+0.86 1.73+097 0442
T2 1.92+0.88 1.69+1.00 0.967

Generalized estimating equation was applied in the assessment of gait
parameters

vertical displacement of the center of gravity in either
group at T1 and T2 (all P>0.05).

Discussion
The restoration of lower limb functionality is pivotal for
enhancing activities of daily living and mitigating the
risk of falls post-stroke. Our investigation revealed that a
4-week program of kneeling training was well-tolerated
and safe. Notably, individuals in the KNT group exhib-
ited enhanced balance function compared to those in
the CVR group. However, despite these positive find-
ings, kneeling training did not demonstrate a significant
advantage in terms of FMA-LE scores and the majority of
spatiotemporal and kinematic indexes in the gait analysis
when compared to CVR.

Kneeling training presents several advantages,
eliminating the need for sophisticated and elaborate
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equipment as a large floor mat suffices. This form of low
center of gravity training reduces the risk of falls and
other injuries associated with training. Consequently, it is
adaptable for implementation both at home and in com-
munity settings, offering a valuable avenue for enhanc-
ing lower limb motor function in patients who have had
a stroke who may not receive hospital-based rehabilita-
tion. This holds particular significance in the context
of China, where post-stroke rehabilitation remains an
unmet challenge [8—10, 26]; almost half of the patients
do not undergo any rehabilitation after a stroke. Simi-
larly, many developing and underdeveloped countries
encounter comparable challenges in the realm of post-
stroke rehabilitation. However kneeling training has cer-
tain risks such as more external force on the knees and
lower back [27-29]. Moreover, it’s important to note that
over-training can potentially lead to knee and lower back
pain. These concerns were meticulously considered prior
to the clinical trials, and as a precautionary measure, all
participants were instructed to wear knee pads during
training to mitigate external knee forces. The subjects
demonstrated commendable adherence to the protocol,
with only two patients declining treatment due to lower
back pain. The FMA-LE is used to assess lower extrem-
ity motor function recovery post-stroke. The BBS is a
standard scale for evaluating balance ability, while gait
parameters are used to measure walking performance in
individuals with stroke [30].

Our trial suggests that kneeling training could be a
viable option for enhancing the balancing ability of lower
limbs in individuals recovering from stroke. Preclinical
investigations have suggested the effectiveness of kneel-
ing training in strengthening proximal muscles associ-
ated with gait. In the kneeling position, maintaining an
upright posture necessitates reliance on hip control, and
this form of training has the potential to improve trunk
control and fortify hip stabilizers [16, 17]. To the best
of our knowledge, although several studies have exam-
ined the use of kneeling training as a way to improve
functional mobility [16—18], there is still a lack of clini-
cal evidence regarding the efficacy of kneeling train-
ing in post-stroke rehabilitation. Several hypotheses are
proposed to elucidate the enhanced balancing ability
observed during kneeling gait: Firstly, the kneeling pos-
ture is inherently unnatural, resulting in inferior balance
control compared to upright gait. Consequently, the
muscle activity of gait-related proximal muscles (such as
the erector spinae, trunk muscles, semitendinosus, and
gluteus medius) is significantly heightened during kneel-
ing training, making it an effective exercise for strength-
ening these proximal muscles associated with walking.

Studies indicate that proximal muscles play a pivotal
role in both balance control and reactive balance adjust-
ments during perturbed gait [17]. Several prior studies
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have indicated a substantial role of proximal muscles in
influencing balancing capacity. Golubi¢ et al. proposed
that trunk strength training could be crucial in prevent-
ing falls and fall-related injuries among seniors [31]. Acar
et al. demonstrated that an augmentation in trunk muscle
thickness in older adults correlated with an increased
postural stability area and reduced postural sway, par-
ticularly in the mediolateral direction [32]. Karthikbabu
and Verheyden identified a significant and robust positive
association between trunk control, core muscle strength,
and balance confidence in community-dwelling chronic
patients who have had a stroke [33]. Marcel et al. under-
scored the critical role of hip abductor strength in bal-
ance and mobility function, highlighting the importance
of hip abductor neuromuscular activation for overall
balance and mobility [34]. In essence, the strengthening
of gait-related proximal muscles emerges as a key fac-
tor contributing to the enhancement of balance function
during kneeling training.

The second hypothesis is potentially tied to exercise-
induced neuroplasticity. Prior research has established
that, in comparison to normal gait, the lateral displace-
ment of the center of mass is more pronounced during
kneeling gait [16]. This implies that kneeling gait imposes
a heightened requirement on the vestibular, visual, and
proprioceptive systems to integrate and process sensory
inputs for maintaining stable balance [35-37]. Further-
more, Ann-Kathrin et al. observed neuroplastic changes
in brain regions, particularly an increase in cortical thick-
ness within both visual and vestibular cortical areas,
among participants trained on diverse surfaces [38]. In a
separate study, Sara Basso et al. employed semi-immer-
sive virtual reality and revealed that an incremental swing
balance task activates the prefrontal cortex [39]. Collec-
tively, these findings emphasize the potential of targeted
training programs to improve balance control in indi-
viduals by enhancing the functionality and structure of
underlying neural networks through increased proprio-
ceptive, visual, and vestibular input.

Our study indicated that the KNT group did not exhibit
mobility and gait analysis advantage compared to the
CVR group. One possible explanation might be attrib-
uted to the fact that in the kneeling position, individuals
had to heavily depend on gait-related proximal muscles
to sustain an upright posture. In simpler terms, conven-
tional exercise patterns for distal muscles associated with
normal gait were not adequately engaged during kneel-
ing training. Mezzanine and Kohn [18] indicated that
postural control in kneeling positions necessitates reli-
ance on somatosensory inputs from structures associated
with the knee joint, such as thigh muscles, along with
visual and vestibular inputs. Notably, proprioceptive sen-
sory inputs from the soles and ankles are absent in regu-
lating mobility during kneeling. Factors such as distal
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muscle weakness, insufficient muscle coactivation, sen-
sory deficits, and disturbances in the central generation
of programmed muscle activation are important factors
to kneeling training, exerting limited influence on mobil-
ity performance. It is also possible that the difference in
training intensity and duration is relatively small. For
walking rehabilitation after stroke, training intensity and
duration are critical dosing parameters [40, 41]. Pierce
et al's findings suggest that optimal dosing for walking
exercise for patients with chronic stroke may include at
least 12 weeks of training at vigorous intensity [42]. Con-
sequently, even though the patients belong to different
groups, their comparable yet potentially suboptimal per-
formance in these crucial training indicators may have
contributed to the convergence in the assessment out-
comes of their walking abilities.

This study encountered certain limitations. Initially,
the appropriateness of kneeling training aligns with the
muscle status of the affected limb ranking at Grade III
or above on the Brunnstrom scale. As a result, it proves
unsuitable for individuals experiencing muscle insuffi-
ciency in the initial phases of a stroke, thereby necessitat-
ing the incorporation of alternative training modalities.
Secondly, we solely relied on the target heart rate (THR)
quantification indicator to assess exercise intensity,
excluding additional metrics such as respiratory rate and
lactate levels due to the limitations of required equip-
ment. Future studies, more diverse assessment methods
to enhance the thoroughness of our evaluations. Thirdly,
it is important to note that KNT is not appropriate for
patients who have had total knee replacement surgery
or have other knee conditions that prevent them from
engaging in kneeling training. For these patients, it is
advisable to explore and implement alternative training
methods or rehabilitation strategies to ensure their prog-
ress in rehabilitation is not impeded. Fourthly, the sample
size of this study was relatively small, which may cause
uncertainty; more patients will be included in the cohort
to verify the efficacy of KNT in future studies.

Conclusions

Our investigation revealed that kneeling training, char-
acterized by its safety, simplicity, and no restrictions on
location or equipment, emerges as a valuable therapeutic
intervention for enhancing walking balance among stroke
survivors. The study’s outcomes posit that kneeling train-
ing harbors the potential to significantly augment the
availability of rehabilitation therapy on a broad scale,
particularly in the realm of home and community-based
stroke rehabilitation. The implications suggest that home
and community-focused kneeling training could eventu-
ally assume pivotal roles in advancing patient outcomes.
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Abbreviations

CVRtraining  Conventional rehabilitation training
KNT group Kneeling training group
FMA-LE Fugl-Meyer Assessment for Lower Extremity

BBS Berg Balance Scale
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