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Abstract

Objectives—To determine the test-retest reliability over 2 separate days for weight-bearing 

ability during standing tasks in individuals with chronic stroke and to compare the weight-bearing 

ability among five standing tasks for the paretic and non-paretic limbs.

Design—Prospective study using a convenient sample.

Setting—Free-standing tertiary rehabilitation center.

Participants—15 community-dwelling stroke individuals with moderate motor deficits; 

volunteer sample.

Interventions—Not applicable.

Main Outcome Measures—Weight-bearing ability as measured by the vertical ground reaction 

force during 5 standing tasks (rising from a chair, quiet standing, weight-shifting forward, 

backward, laterally).

Results—The weight-bearing ability was less for the paretic limb compared with the nonparetic 

limb, but the intraclass correlation coefficients were high (0.95–0.99) for both limbs between the 2 

sessions for all 5 tasks. The forward weight-shifting ability was particularly low in magnitude on 

the paretic side compared with the other weight-shifting tasks. In addition, the forward weight-

shift ability of the nonparetic limb was also impaired but to a lesser extent. Large asymmetry was 

evident when rising from a chair, with the paretic limb bearing a mean 296N and the nonparetic 

side bearing a mean 458N. The weight-bearing ability during all 5 tasks correlated with one 

another (r range, 0.56–0.94).

Conclusions—Weight-bearing ability can be reliably measured and may serve as a useful 

outcome measure in individuals with stroke. We suggest that impairments of the hemiparetic side 

during forward weight shifting and sit-to-stand tasks presents a challenge to the motor systems of 

individuals with stroke, which may account for the poor balance that is often observed in these 

individuals.
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INTRODUCTION

The transfer of weight onto a limb is essential for functional mobility, and is a requirement 

for rising from a chair, transfers, walking, turning and stair climbing. Reduced ability to 

weight-bear on the paretic limb is recognized as a common impairment following a 

cerebrovascular accident. In fact, it has been reported that the majority of individuals (79 to 

87%) with stroke bear less weight on the paretic limb (25 to 43% of body weight) during the 

static task of quiet standing.1–6 Possible causes of this reduced ability following a stroke 

include pain, spasticity, impaired balance, sensory loss, neglect, muscle weakness, and 

perceptual deficits.

Reduced ability to weight-bear on the paretic limb is not limited to static standing tasks. 

Weight-bearing during dynamic tasks such as rising from a chair7–9 or voluntarily weight-

shifting to one limb while standing10–13 is also compromised following a stroke. 

Asymmetrical weight-bearing has been reported when rising from a chair, with the paretic 

limb accepting between 25 to 38% of body weight.7–9,14 In addition, it has been reported 

that individuals with stroke can only shift approximately 55% of their body weight onto the 

paretic limb while standing in the forward direction in a step stance posture and 65% in the 

lateral direction with feet parallel.13 In contrast, healthy elderly individuals have 

demonstrated the ability to voluntarily shift 95% of their body weight onto a single limb in 

both the forward and lateral directions.13

Weight-bearing ability correlates with functional performance in individuals with stroke. 

The degree of weight-bearing asymmetry during quiet standing has been correlated to motor 

function, level of self-care independence as well as length of hospital stay following stroke.
4,15 The ability to transfer body weight laterally or forward onto the paretic limb while 

standing has been shown to be indicative of walking performance.13,14,16 Cheng et al.14 

suggested that the asymmetrical body weight distribution during a rise from a chair might be 

a contributing factor to the cause of falls in individuals with stroke. In addition, increased 

weight-bearing abilities have been shown to improve the ability to rise from a chair and 

bilateral symmetry.6,17

Although a major focus of rehabilitation is to increase the tolerance and ability to bear 

weight on the paretic limb during various functional tasks,18,19 there has been no study that 

has examined the test-retest reliability of weight-bearing ability across sessions in 

individuals with stroke. Goldie et al.13 reported high within session reliability (consecutive 

trials) for forward and lateral weight-shifting while standing for individuals with stroke, 

however, the day-to-day variability is not known. Reliability is the degree to which 

measurements are free from error20 and is a pre-requisite prior to use as an outcome 

measure. More specifically, the test-retest reliability is important to evaluate for 

rehabilitation since outcome measures are generally evaluated over time to assess the 

effectiveness of treatment interventions. It is imperative that clinicians know how much of a 

Eng and Chu Page 2

Arch Phys Med Rehabil. Author manuscript; available in PMC 2012 November 19.

C
IH

R
 A

uthor M
anuscript

C
IH

R
 A

uthor M
anuscript

C
IH

R
 A

uthor M
anuscript



measurement change can be attributed to random variation and how much is due to true 

change. Therefore, the first purpose of this study was to determine whether the weight-

bearing ability during functional tasks measured across two separate days as quantified by 

the vertical ground reaction force is reliable for the paretic and non-paretic limbs in 

individuals with stroke.

Weight-bearing activities are often assessed or practiced in various standing postures (e.g., 

step stance versus feet parallel), into different directions (lateral, forward, backward) and 

under static and dynamic conditions. There is little information as to how the particular task, 

direction or posture affects the magnitude of weight-bearing or how the weight-bearing 

performance among different tasks relates to one another. Thus, the second purpose of this 

study was to a) compare the magnitude of weight-bearing ability among five functional 

standing tasks (quiet standing, rising from a chair, weight-shifting in a forward, lateral and 

backward direction), and b) measure the relationship (i.e., correlation) of the weight-bearing 

ability among the five tasks.

There is also growing evidence that motor function is not normal on the non-paretic side in 

individuals with stroke, as evident by the presence of muscle weakness21–22 and altered 

motor coordination23 on this side. Goldie et al.13 reported that individuals with stroke could 

not weight-shift in a lateral or forward direction onto their non-paretic limb as well as 

healthy elderly subjects. Thus, the non-paretic, in addition to the paretic limb was evaluated 

in this study.

METHODS

Subject information

A convenient sample of chronic stroke survivors was used in this study. Subject 

characteristics of the study population are listed in Table 1. Ethics approval was acquired 

from the local university and hospital review boards. In accordance with the university and 

hospital policy and to protect the rights of the subjects, informed consent was received from 

all subjects prior to participation in this study. Inclusion criteria were:

• be a minimum of one year post-stroke

• present with hemiparesis secondary to first cerebrovascular accident

• able to provide informed consent

• able to rise from a chair and stand independently for one minute

• follow one and two step commands

• have an activity tolerance of 30 minutes with rest intervals

Exclusion criteria

• musculoskeletal or neurological conditions in addition to the stroke
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Protocol

For each test session, the subject completed the following tasks in random order: 1) rise 

from a chair, 2) stand quietly, 3) shift body weight laterally to the right/left limb, 4) shift 

body weight forward to the right/left limb in a step stance posture, 5) shift body weight 

backward to the right/left limb in a step stance posture. Tasks 1 and 2 were bilateral weight-

bearing tasks in that subjects could potentially use both limbs while tasks 3 to 5 were single 

limb weight-bearing tasks as the goal was to shift as much weight to one limb as possible. 

The instructions for the corresponding tasks were provided by the same person and were 1) 

rise from a chair as you would usually do except without using your arms, 2) stand as you 

usually do, 3) shift as much weight as possible sideways onto your right/left leg, 4) shift as 

much weight as possible forward onto your right/left leg, and 5) shift as much weight as 

possible backward onto your right/left leg. For the weight-shifting tasks (tasks 3,4,5), 

subjects were instructed to shift as much weight onto the one limb without lifting the other 

foot off the ground and to hold the final position for two seconds.

Five trials of each task were collected, with exception of the quiet standing task in which 

only two trials were collected. To minimize learning effects from the first to last trial, single 

trials of each task were performed with the tasks being presented in different sequences. 

Rests were provided as required by the subject.

Subjects performed the tasks in bare feet. Three strain gauge force plates (Bertec)a 

embedded in the floor were used to measure limb loading. The subject placed his/her feet at 

a comfortable width on two of the force plates. The foot width was then held constant for all 

subsequent sessions and tasks for that subject (generally 15–20 cm between the feet). The 

foot position relative to the forceplates is shown in Figure 1. When rising from a chair, the 

third force plate was positioned under the subject’s chair in order to determine the time of 

lift-off of the subject’s buttocks from the chair. The same chair was used for each test 

session and for each subject. The amount of thigh support on the chair was measured from 

the first test session and kept constant across subsequent sessions for that individual. For the 

forward and backward weight-shift task, the heel of the front foot was aligned with the toe 

of the rear foot using the same foot width as in the other tasks (Figure 1).

Data collection and reduction

Force plate data was sampled at 600 Hz for all trials and tasks. Thirty sec trials were 

collected for the quiet standing task and 6 sec trials for all other tasks using an analog-digital 

system (National Instruments)b. A Matlab software package (Mathworks, Inc)c was used to 

filter (second order, 50 Hz low pass filter), calibrate the vertical force plate data, identify 

frame ranges and force values, and calculate mean vertical forces over specified frame 

ranges. One person with no previous experience was trained to identify the appropriate 

window of data. The force plate under the chair was used to determine the time of lift-off 

when rising from the chair and the corresponding vertical force under the limb was 

aBertec Corporation, 6185 Huntley Rd, Columbus, OH, 43229
bNational Instruments Corporation, 11500 N Mopac Expwy, Austin, TX, 78759-3504
cMathWorks Inc., 3 Apple Hill Drive, Natick, MA, 01760-2098
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determined. For the quiet standing and weight-shifting tasks, the most stable one sec 

duration of the vertical ground reaction force was windowed and averaged.

Statistical Analysis

Coefficients of variation (standard deviation/mean X 100)24 were calculated for the five 

trials for each subject for each condition as a measure of intrasubject trial variability. To 

assess the relative reliability between the two test sessions, mean vertical force values were 

input into a repeated measures analysis of variance (ANOVA) for each task and limb and the 

results were then used to calculate the intraclass correlation coefficients (ICCs, [1,1]).25 The 

ICC provides a measure of the relative position of the measurements within a group on 

repeated measurements.20 The absolute reliability was tested with 10 repeated measures 

ANOVAs (5 tasks X 2 limbs) to assess whether a significant difference existed between the 

means of the first and second test sessions26 and the standard error of the measurement 

(SEM) in Newtons provided a measure of the absolute reliability20 in the units of the 

instrument tool.

The single limb tasks (i.e., weight-shifting tasks) were also expressed as a percentage of 

body weight while the bilateral tasks (rising from a chair and quiet standing) were expressed 

as a percentage of one-half body weight. An ANOVA blocked for subject was used to assess 

differences for the absolute weight-bearing ability among the five tasks. This ANOVA was 

performed twice, once for the paretic and once for the non-paretic limb. Post-hoc tests were 

performed using the Tukey test.

Correlations were performed to determine the relationship between the weight-bearing 

ability among the five tasks using the Pearson Moment Product Correlation. All statistical 

analyses were performed with SPSS 8.0 for Windows (SPSS Inc.)d using an alpha value of 

0.05.

RESULTS

The coefficients of variation (i.e., representing the within subject trial variability of the 

weight-bearing ability of each test session) were 5.2% ± 2.0 (mean ± one standard deviation) 

across all the conditions for the paretic limb (15 subjects, 5 tasks, 2 test session) and 3.4% 

± 0.6 across all the conditions for the non-paretic limb. ICCs for the weight-bearing ability 

between the two test sessions were high for all five tasks for the paretic (0.93–0.99) and non-

paretic limbs (0.95–0.99) (Table 2), which suggested that relative reliability was high and 

similar between the two limbs and across the different tasks. None of the F-tests for the 

repeated measures ANOVA comparing the means of the first and second test sessions were 

significant (p > 0.2), which established the absolute reliability of the data with the SEM 

ranging from 8.0 to 19.0 N for bilateral leg tasks (rising from a chair and quiet standing), 

and from 13.1 to 33.9 N for weight-shifting tasks. Thus, we can conclude that 68% of the 

time, a repeated measurement of weight-bearing ability would be within one standard 

deviation of the mean20, which is 2.2–4.6% of the original measurement for the non-paretic 

dSPSS Inc., 233 S. Wacker Dr., Chicago, IL, 60606
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limb and 2.7 to 6.2% for the paretic limb. Given the excellent test-retest reliability of the 

data, further analyses involved data from only the first session.

As expected, the absolute weight-bearing ability was lower for the paretic limb compared to 

the non-paretic limb for all five tasks (Table 3). Asymmetry was particularly evident during 

the bilateral task of rising from a chair with the paretic limb bearing 296 N, which is equal to 

83% of the expected weight through a single limb. This is in contrast to the non-paretic side 

which bore 458 N or 130% of the expected weight through a single limb. During bilateral 

tasks, the expected body weight through a single limb would be 50% of the total body 

weight. In contrast, the observed differences in weight bearing abilities between the paretic 

and non-paretic sides were not as pronounced for the remaining 4 tasks (differences between 

paretic and non-paretic limbs ranging between 7 to 30%, Table 3).

For both the paretic and non-paretic limbs, there was a significant task effect on weight-

bearing ability (paretic: F(4,75)= 6.4, p< 0.001, ; non-paretic: F(4,75)=78.3, p< 0.001) and a 

discussion of the post-hoc results follows. The absolute weight measured for the bilateral 

limb tasks (rising from a chair and quiet standing) was significantly less than that recorded 

for the weight-shifting tasks since bilateral tasks demand the transfer of only one-half of 

body weight to each limb, while the weight-shifting tasks require the whole body weight to 

be transferred to a single limb. Thus, one might have expected the weight measured through 

a limb during the weight-shifting tasks to be close to double (200%) that of the bilateral 

tasks. However, the values between the bilateral and single limb tasks were not as dissimilar 

as one might have expected given the different task requirements. For example, on the 

paretic limb, the values during the forward weight-shift (mean 445.7 N) measured only 

137% (not 200% as one might have expected) of the quiet standing values (mean 325.6 N). 

The weight bearing ability between the two bilateral tasks was significantly different from 

each other with the paretic limb bearing less weight when rising from a chair (mean 296.0 

N) compared to quiet standing (mean 325.6 N). For the weight-shifting tasks, the greatest 

magnitude of weight was measured in the lateral, followed by backwards, and then forwards 

direction for both the paretic and non-paretic limbs. However, not all means were 

significantly different from each other. On the paretic limb, the post-hoc analyses 

demonstrated that the weight-bearing ability was significantly greater in the lateral direction 

compared to the backwards and forwards directions. For the non-paretic limb, the weight-

bearing ability in the forwards direction was significantly lower compared to the backwards 

and lateral directions (Table 3).

The normalized values for the weight-shifting tasks (lateral, forward, backward) on the non-

paretic limb did not reach the same magnitude as reported in healthy elderly subjects, i.e., 

95% of body weight.13 In fact, in the forward direction the weight-shifting ability on the 

non-paretic limb (72% of body weight) was only slightly greater than that on the paretic 

limb (65% of body weight).

All the weight-bearing tasks were significantly related to each other (r=0.56 to 0.94, p < 

0.001) (Table 3). Nine of the ten correlations were greater for the non-paretic limb compared 

to the paretic limb. Of interest, the lowest correlations involved the forward weight-shift task 

for the paretic limb.
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DISCUSSION

Reliability of the weight-bearing ability

Although it has been well documented that weight-bearing abilities on the paretic limb are 

compromised, there has been a paucity of studies that examine the test-retest reliability of 

this measure across sessions in individuals with stroke. Studies have reported high within 

session reliability (consecutive trials) for forward and lateral weight- shifting in persons with 

stroke,13 good within session reliability (consecutive trials) for the body centre of mass 

displacement when transferring weight laterally into a single leg posture in persons with 

stroke,27 and good test-retest reliability measured over two separate days for the vertical 

ground reaction force for healthy adults when rising from a chair.8

Our study is the first to assess the reliability of weight-bearing abilities over different days in 

persons with chronic stroke. In addition, we established the reliability of weight-bearing in 

different postures and directions. We found that the within subject trial variability was low 

for a single test session as measured by the coefficients of variation, however, there was 

higher variability for the paretic limb compared to the non-paretic limb. The test-retest 

protocol performed over different days accounts for variability of 1) the forceplate 

instrumentation, 2) performance of the subject which could potentially be influenced by 

factors such as fatigue, motivation, selected posture, movement strategy and comprehension 

of the instructions and 3) performance of the evaluator to identify the appropriate window of 

data. The results of this study demonstrate that weight-bearing ability can be attained 

reliably over separate days in individuals with chronic stroke for both the paretic and non-

paretic limbs. Weight-bearing reliability was high and similar for both limbs, despite the 

lower weight measured through the paretic limb. A well-defined clinical protocol which 

standardized the instructions, foot positioning, and thigh placement (when rising from a 

chair) may have promoted high reliability in these individuals who have had a stroke. The 

absolute and relative reliability of this data, coupled with the established validity from the 

literature15,16,28 suggest that this measure may be a useful outcome measure in individuals 

with stroke.

Effect of task on weight-bearing ability

Functional mobility requires weight-bearing in a variety of postures and directions. Thus, a 

major focus of rehabilitation is to increase the tolerance and ability to bear weight on the 

paretic limb during various functional tasks.18,19 The results from our study indicate that the 

magnitude of weight bearing ability measured through a single limb while standing is 

dependent on the specific task.

Bilateral weight-bearing versus single-limb weight-shifting tasks

Interestingly, although subjects can shift well over one-half their body weight onto the 

paretic limb during a voluntary weight-shift in any direction, they bear under one-half their 

body weight through the paretic limb during the static task of standing or dynamic task of 

rising from a chair. Unlike the voluntary weight-shift where there is a concerted effort to 

load the paretic limb, the subject can compensate with the non-paretic limb and reduce the 

load of the paretic limb when rising from a chair and quiet standing. When given this choice 
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it appears that subjects do not bear the weight that they are capable of. This trend has been 

observed in acute,1–4,6 subacute,5 and now chronic stroke survivors, although the degree of 

asymmetry during bilateral tasks appear to be greater in the acute stroke population. In 

addition, our observation is consistent with the findings that individuals with stroke can 

distribute their weight more symmetrically when requested to rise from a chair with their 

body weight distributed evenly on both feet8 and provides further support for the 

undertaking of interventions to improve symmetry during functional tasks.6,7

Weight-bearing on bilateral limbs

Why was the ability to weight-bear through the paretic limb when rising from a chair more 

impaired than that of quiet standing? Engardt and Olsson8 reported that the degree of 

sensory function did not influence the symmetry of weight-bearing of individuals with 

stroke when rising from a chair. However, large demands are placed on the knee musculature 

when rising from a chair where up to 87% of available knee strength is used in older adults.
29,30 The poor weight-bearing ability when rising from a chair may be a result of the 

important concentric knee muscle component specific to this task, coupled with the very 

weak paretic knee musculature which has been reported previously in individuals with 

stroke.31 In addition, rising from a chair is a dynamic task which requires that force be 

generated quickly which may be challenging as a reduced rate of force generation has been 

documented with the paretic muscles in individuals with stroke.32 The lower than expected 

weight measured through the paretic limb when rising from a chair is cause for concern as 

this asymmetry may contribute to falls. Cheng et al.14 found that body weight distribution 

was more asymmetrical for individuals with stroke with a history of falling than those who 

did not, although the difference did not reach statistically significant levels.

Weight-shifting to a single-limb

The weight-shifting ability was particularly low for the paretic limb in the forward direction. 

We observed that subjects generally flexed the front knee during the forward weight-shift 

which would require eccentric knee control and could be challenging for individuals with 

stroke. However, given that both the paretic and non-paretic limbs could shift the most 

weight in the lateral, followed by backward and then forward direction, it also suggests that 

each task poses different challenges. During the lateral weight-shift subjects may rely partly 

on the passive hip and knee structures, in addition to the inherent stiffness of the trunk and 

sacroiliac structures in this plane.33 The forward and backward weight shift may be more 

challenging as there is more motion available in the hip and trunk in the sagittal plane, 

which requires greater control of the top heavy body mass. In addition, the forward and 

backward weight-shift tasks involve more than one plane of motion as the step stance 

posture will require control of a lateral shift to the weight-bearing limb in addition to the 

sagittal motion.

Why was the weight-shift more difficult in the forward, as opposed to backward direction? 

Goldie et al.12 reported that weight-shifting ability was more difficult in the backward, as 

opposed to forward direction when the feet were in a parallel, side-by-side position. In this 

foot position, the short moment arm between the ankle joint and the posterior heel would 

make it difficult to bear weight in the backward direction. In the step stance posture, the 
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eccentric knee control required to maintain the observed flexed knee posture of the leading 

limb may result in a more difficult task compared to the backwards weight-shift, where 

subjects were observed to extend both the hip and knee of the weight-bearing limb and 

possibly rely more on passive structures (e.g., posterior capsule of the knee and posterior hip 

ligaments). The difficulties in weight-shifting forward could also be due to differences in 

ability (both perceived and actual ability) to control the forward trunk motion compared to a 

backward motion.

Non-paretic weight-bearing ability

As expected, the non-paretic limb demonstrated greater weight-bearing ability for all five 

tasks, especially when rising from a chair and quiet standing where the non-paretic limb 

must compensate for the paretic limb. These results concur with previous studies which have 

reported significantly higher weight bearing abilities of the non-paretic limb compared to the 

paretic limb during these tasks.13,21 However, values for the non-paretic limb during the 

weight-shifting tasks were not close to that of healthy elderly, particularly for the forward 

weight-shift.13 Goldie et al.13 reported that healthy elderly individuals were able to weight-

shift 95% of their body weight in all directions (i.e. forward, backwards, laterally) for both 

legs. In contrast, individuals with stroke were only able to weight-bear 85% and 80% of their 

total body weight in the lateral and forwards directions, respectively, on their non-paretic 

limb. These values are similar to what was observed in the present study. Given this 

information, the performance of the non-paretic side should not be used as the criterion 

against which the paretic side is evaluated because this would underestimate the deficit on 

the paretic side.

What might be the cause of the deficits on the non-paretic limb? Adams et al.34 suggested 

that motor deficits on the non-paretic side might reflect the loss of effective ipsilateral 

corticofugal projections to the lower limb muscle. This hypothesis is supported by reports 

that weakness is bilateral following stroke.21,22,34 However, other factors such as reduced 

physical activity, fear of falling, and impaired postural control likely play a role as well. 

These results suggest that function of the non-paretic limb should not be overlooked.

Relationship of weight-bearing tasks

Although the magnitude of weight-bearing is significantly different among the tasks, the 

relationship among the tasks is positive and moderate to strong in all cases. Thus, subjects 

with low weight-bearing ability in one task had low weight-bearing ability in another task. 

This is reasonable since all the tasks required postural stability in an upright position (i.e., 

controlling the body’s centre of mass within the base of support)35 and muscle strength, 

particularly of the antigravity muscles to load the limb. The lowest correlations involved 

forward weight-shifting on the paretic limb and suggest that this task may have components 

(e.g., eccentric knee control) which are not related to the other tasks. Given the strong 

relationship among the tasks, it is not surprising that others have found that improvements in 

weight-bearing abilities in one task result in improvements to other weight-bearing tasks. 

For example, Dean and Shephard17 reported that loading the paretic limb, which 

accompanies the practice of a forward reach task while sitting, resulted in improved ability 
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to rise from a chair in individuals with stroke. Winstein et al.6 found that weight-shifting 

exercises resulted in better weight-bearing symmetry while standing.

Limitation and clinical significance of the study

We provided instructions which allowed subjects to perform the movement as they felt 

comfortable, rather than constrain the task with more specific instructions. We felt that 

further standardization of the posture may reduce the generalizability of the outcome 

measures to natural behavior. For example, some subjects needed to rock back and forth 

several times to gain momentum to stand up from the chair, while some subjects used 

substantial knee flexion of the leading limb during the forward weight shift. Thus, although 

the results are reliable in that each subject replicated their performance, it does not imply 

that all subjects used the same movement strategies to perform the task. Since the forceplate 

measures the whole body acceleration, one cannot determine the actions of individual 

segments. On the other hand, the vertical ground reaction force provides a continuous 

measure of weight-bearing ability and whole body postural stability without any attachment 

of cables or markers to the subject and thus subject preparation and inconvenience are 

minimal.

Given the major focus of rehabilitation to increase the tolerance and ability to bear weight 

on the paretic limb during various functional tasks,18,19 one can now justifiably use weight-

bearing ability as a reliable outcome measure in neurological rehabilitation. Furthermore, 

clinicians can expect that the magnitude of weight-bearing to differ across tasks due to the 

posture and direction of weight-bearing, in addition to the interaction of stroke-specific 

impairments. The strong relationship among the tasks is likely due to the involvement of 

postural stability and muscle strength in all these tasks. This study only examined weight-

bearing ability at one point in time, while outcome measures are generally evaluated over 

time to assess the change from treatment interventions. Thus, it would be useful for future 

studies to determine the extent that improvements in weight-bearing ability in one standing 

task relate to improvements to other standing tasks.
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Figure 1. 
Figures A-H depict a top-down schematic view of the feet placement with respect to the 

forceplate location during the five tasks. The shaded foot represents the direction of maximal 

weight shifting during the unilateral tasks of lateral, forward, and backwards weight shifting. 

For the bilateral tasks, quiet standing and rising from a chair, both feet are shaded grey, as 

the task requires the individual to bear weight through both feet as equally as possible. The 

following figures depict the task and corresponding foot orientation: a) Quiet Standing, b) 

rising from a chair (4 legs of the chair are represented as black filled circles with subject’s 

feet on F2 and F3), c) lateral weight shift to the left foot, d) lateral weight shift to the right 

foot, e) forward weight shift to the right foot, f) backwards weight shift to the left foot, g) 

forwards weight shift to the left foot, and h) backwards weight shift to the right foot.
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Table 1

Subject Characteristics (N=15)

Mean Standard Deviation Range

Gender (M/F) 8/7

Hemiparetic Side (L/R) 6/9

AHASFC* I/II/III 8/6/1

Age (years) 58 11.8 31–78

Time Since Stroke (years) 3.8 3.8 1–10

Mass (kg) 71.5 13.5 52.3–98.3

Height (cm) 163.1 11.7 141–184

*
Abbreviations: AHASFC (American Heart Association Stroke Functional Classification Level)36
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Table 2

Intraclass Correlations and standard error of the measurement (SEM)* in Newtons for standing tasks (N=15).

Task Paretic limb Non-paretic limb

Rising from a chair 0.99 (8.0) 0.97 (16.2)

Quiet standing 0.95 (19.0) 0.95 (18.8)

Weight-shift Laterally 0.93 (30.8) 0.99 (13.1)

Weight-shift Forward 0.96 (33.9) 0.98 (20.2)

Weight-shift Backwards 0.97 (18.0) 0.98 (15.8)

*
SEM in parentheses
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Table 4

Correlational analysis for standing tasks for test session one (N=15)

Standing Balance Weight-shift Laterally Weight-shift Forward Weight-shift Backward

PARETIC LIMB

Rising from a chair 0.739 0.783 0.665 0.626

Quiet standing 0.893 0.556 0.692

Weight-shift Laterally 0.709 0.817

Weight-shift Forward 0.688

NON-PARETIC LIMB

Rising from a chair 0.745 0.814 0.877 0.773

Quiet standing 0.746 0.744 0.778

Weight-shift Laterally 0.888 0.939

Weight-shift Forwards 0.833

All correlations significant at p < 0.001
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