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Implications for rehabilitation

 Weight bearing asymmetry (WBA) and increased body sway (IBS) are highly reliable

posturography parameters.

 Reliability of WBA/IBS are similar among right (RBD) and left brain damaged patients.

 A change of 5 to 7% can be interpreted as significant for WBA for chronic stroke.

 The minimal detectable change in measures is slightly higher for RBD patients.
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Reliability and minimal detectable change of body-weight distribution and body sway 

between right and left brain-damaged patients at a chronic stage.

Abstract

Purpose: To assess the reliability and minimal detectable change (MDC) of weight-bearing 

asymmetry (WBA) and body sway (BS) during “eyes open” (EO) and “eyes closed” (EC) 

conditions for those with right (RBD) and left brain damage (LBD) at a chronic stage.

Methods: 16 RBD and 16 LBD patients participated in two sessions within 15 days, 

composed of two trials of 30 seconds using a double force platform. Intraclass correlation 

coefficient (ICC2,1), the standard error of measurement (SEM) and MDC  were calculated for 

WBA and BS (area and velocity of sway).

Results: Reliability of WBA was excellent (> 0.75) except for EC for LBD patients  (Low 

SEM was found). The condition of EC was similar to or less reliable than that of EO. The 

MDC of WBA was 5.4 and 7.3% for RBD and LBD patients, respectively. Velocity of sway 

should be favored over the area of sway due to better reliability, with a MDC of 9 and 13 

mm/s for RBD and LBD patients, respectively. 

Conclusion: Parameters related to WBA and BS were highly reliable, without a difference 

between RBD and LBD patients, but less so in the condition of EC, and could be used for 

clinical rehabilitation and/or research.

Key words: weight-bearing asymmetry, body sway, stroke, chronic, reliability, minimal 

detectable change

Page 2 of 21Disability and Rehabilitation

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



 ACCEPTED MANUSCRIPT - 
CLEAN COPY

2

Introduction

One of the causes of disability in patients following a stroke is postural imbalance which is 

often evaluated in clinical practice by way of a force platform. Postural imbalance can be 

characterized by an insufficient weight put on the paretic leg (weight-bearing asymmetry, 

WBA) and shift of the center of pressure in the medio-lateral plane (MLCOP) towards the 

non-paretic side of the body are frequently found after a stroke [1,2]. Body sway (BS), which 

is defined by an area or velocity of sway, can also be found after a stroke [3]. The reliability 

of these parameters has been regularly assessed in the literature [2,4,5]. However, the 

measurements obtained for the various parameter conditions must be carefully taken. 

Evaluation on a double-force platform rather than a single-force platform is recommended for 

the measurement of WBA and the shift in the MLCOP [6]. Martello et al. [5] studied WBA in 

chronic stroke patients using a double platform and found good reliability but studied only a 

small population of 16 participants. This result thus requires confirmation on a larger 

population. The reliability of BS parameters has, to date, only been studied either on a single-

force platform for chronic stroke participants [2] or a double-force platform for those in the 

subacute period after a stroke [4] but not on a double-force platform with participants with 

chronic stroke.

Reliability is usually evaluated in a relative manner by way of Intraclass Correlation 

Coefficient (ICC2,1)[7]. That said, the absolute reliability assessed by standard error of 

measurement (SEM) is as important to be considered. Indeed, in the case of repetitive 

assessments, SEM is a parameter that indicates the amount of random error [8] (i.e., a lower 

value indicates good reliability [2]). In addition, the use of the SEM provides several 

advantages over relative reliability, as an estimate of reliability that includes the units of 

measurement can determine the minimal difference between the first and second evaluation to 
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be considered as a true change and not just due to a test-retest error [9]. Aside from reliability, 

the minimal detectable change (MDC) can be defined as the minimum magnitude of a change 

which can be considered clinically significant [10]. Therefore, the determination of both the 

relative and the absolute reliability as a threshold for the MDC for clinical rehabilitation or 

research is crucial. 

Patients with right brain damage (RBD) have a poorer prognosis than those with left brain 

damage (LBD) in terms of balance and therefore take a longer time to recover their balance 

[11,12]. As a result, WBA and BS parameters have been found to be different between these 

two populations [11,13,14]. Consequently, distinct MDC thresholds need to be determined 

depending on the side of the brain lesion, along with their reliability. We aimed to test the 

reliability of the most commonly used posturography parameters evaluated in two trials of 30 

seconds on a double-force platform with chronic stroke patients and to determine the MDC 

for each. The reliability and MDC were assessed separately between RBD and LBD patients. 

Finally, we also compared the conditions of “eyes open” and “eyes closed” as  the vision 

system plays a major role in maintaining and controlling posture and that stroke population 

have a high level of visual dependence for the control of postural balance [15,16].

Methods

Patients

The data from our previous study [17] were taken into consideration for these secondary 

analysis. Stroke patients were recruited from the Department of Physical Medicine and 

Rehabilitation (PMR) at the XX. The included patients all had unique right- or left-brain 

supratentorial damage and were more than a year distant from the stroke and less than 80 

years old. The exclusion criteria were an ischemic or hemorrhagic brainstem stroke, an 

orthopedic and/or rheumatological history affecting the center-of-pressure distribution when 
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standing, a visual history that did not allow assessment of their vision, and major 

comprehension disorders. All patients gave their informed signed consent. The original study 

was approved by the local ethics committee of the XX, number XX.XX (July 2012), and 

registered at Clinicaltrial.gov (XX). Thirty-two patients, including six women, with an 

average age of 60.9 ± 10 years and an average time since their stroke of 4.9 ± 4 years, divided 

into two groups of 16 RBD and 16 LBD patients, were included (Table 1). 

Procedures

Postural assessment was performed by an experienced physiotherapist in stroke rehabilitation 

who was accustomed to use of the double forceplatform (PostureWin V143 

TechnoConcept©).  Patients were tested twice with a 2 week gap between the sessions under 

the same conditions, in the same room, at the same time of the day, and with the same 

evaluator as for the first session. During both sessions, patients performed 4 trials including 

two with eyes open (EO) and two with eyes closed (EC) (ie. Patients were wearing a 

blindfold). Patients received no additional rehabilitation outside of their regular 

physiotherapy treatment between the sessions.

Patients stood on the platform in their bare feet with their feet parallel and 14 cm apart, with 

instructions to stand as straight as possible with their arms alongside their body while looking 

straight ahead. The percentage of the weight put on the non-paretic limb (WBA), mean 

mediolateral (MLCOP) and anteroposterior position (APCOP) of the center of pressure (mm), 

body sway composed of either area of sway (mm2) or velocity of sway in the medio-lateral 

plane (mm/s) were calculated as the mean of the two trials with eyes open (EO) and then 

another mean for the other two trials with eyes closed (EC). These two means were 

averaged out to obtain the overall mean for the four trials. Each trial lasted 30s. It is 

recommended to take longer single measurements [18]. However, if measurements of shorter 
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duration are taken, it is suggested to average several force platform recordings [18]. We chose 

to carry out repeat trials of 30s each, with a rest period in between, to avoid fatigue. 

Statistical analysis

The reliability of posturography parameters were analyzed using the intraclass correlation 

coefficient for a single random rater (ICC2,1). ICC estimates were interpreted based on the 

following guidelines: <0.5 indicates poor reliability, 0.5-0.75 indicates moderate reliability, 

0.75-0.9 indicates good reliability, and >0.9 indicates excellent reliability [7]. Reliability was 

interpreted considering the 95% confidence interval. The standard error of measurement 

(SEM) was determined using the following equation: SEM=SD×√1-ICC. The minimum 

detectable change (MDC) was determined using the following equation: MDC 

95=1.96×SEM×√2. Non-parametric paired t-test was used to examine statistical significance 

of differences between sessions for each outcome.

The agreement between the two sessions of each outcome was assessed using the Bland-

Altman plot method by plotting the mean test-retest scores on the x-axis and the test-retest 

difference on the y-axis.  The 95% CI of the mean difference represented as boundary lines 

illustrates the magnitude of the systematic difference. The graphical interpretation was useful 

for identifying systematic changes between sessions and for illustrating heteroscedasticity, 

with increasing/decreasing variability with increasing mean test-retest values.

To compare conditions reliability (EO vs. EC), non-parametric paired t-test were performed 

using the test-retest differences. To assess the effect of brain lesions on reliability, non-

parametric t-test were performed using the test-retest differences. 

The alpha was set to 0.05 for all data analyses. Statistical analysis was performed using 

RStudio v. 1.3.959 statistical software [19].
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Results (Table 2)

Figure 1 graphically presents the test-retest difference between EO and EC for LBD and RBD 

patients as well as the 95% CI which can be found in Table 2. ICC, SEM and MDC are also 

available in Table 2.

Weight bearing asymmetry (WBA)

Regarding LBD patients, we found no difference in WBA between the condition EO and EC 

(p=0.09). Equally, no difference was observed between the test and retest in EO conditions 

(p=0.7) while the test and retest in EC showed significant difference (p=0.04). Reliability of 

the WBA measurements were good in EO (ICC=0.86 95%CI (0.71; 0.91)), whereas moderate 

for the condition of EC (ICC=0.68 95%CI (0.39; 0.85)).  All data concerning the SEM are 

presented in Table 2. The MDC95 scores of WBA were 5.4% and 8% for EO and EC, 

respectively for this population. 

For RBD patients, no difference was found neither between the eyes conditions (p=0.2) nor 

between the test-retest (Table 2).  Reliability of the WBA measurements were good to 

excellent (ICC=0.87-0.95). The MDC95 scores of WBA were 6 and 9.6 % for EO and EC, 

respectively. 

Concerning the reliability of WBA between RBD and LBD, no difference was reported in 

patients (p=0.92). The Bland-Altman plot (Fig.1) showed the narrow 95% limits of agreement 

to be visually for LBD patients (-6.3%; 3.9%) relative to RBD patients (-8.3%;6.6%).
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Mediolateral (MLCOP) and anteroposterior (APCOP)  position of the center of pressure 

Regarding LBD patients, while we found a difference in MLCOP between the condition EO 

and EC (p=0.02), no difference for APCOP (p=0.11) was established. Conversely no 

difference was observed between the test and retest in EO conditions neither for MLCOP nor 

for APCOP (p=0.8) whereby the test and retest in EC for MLCOP showed significant 

difference (p=0.003). Reliability of the MLCOP and APCOP measurements were moderate to 

good (ICC=0.59-0.88). All data concerning the SEM are presented in Table 2. The MDC95 

scores for MLCOP were 17.7 and 23 mm and for APCOP 19.3 and 26.7 mm for EO and EC, 

respectively. 

For RBD patients, for both MLCOP and APCOP, no difference was found neither between 

the eyes conditions nor between the test and retest (Table 2). Reliability of the MLCOP 

measurements was good to excellent (ICC=0.85-0.92) whereas reliability of the APCOP was 

poor to moderate (ICC=0.33-0.56). All data concerning the SEM are presented in Table 2. 

The MDC95 scores for MLCOP were 25.3 and 19.3 mm and for APCOP 30 and 39 mm for 

EO and EC, respectively.

Concerning measurements between RBD and LBD patients, there was no significant 

difference in the reliability of both MLCOP and APCOP (Table 2). For MLCOP 

measurements the Bland-Altman plot (Fig.1) showed wider 95% limits of agreement for RBD 

patients (-16;23 mm) than LBD patients (-8;15 mm) equally for APCOP measurements with a 

wider 95% limits of agreement for RBD (-35.9 mm; 31.0 mm) than LBD patients (-21.8 mm; 

23.3 mm) (Fig.1). 

Page 8 of 21Disability and Rehabilitation

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



 ACCEPTED MANUSCRIPT - 
CLEAN COPY

8

Body sway 

Regarding LBD patients, we found no difference in BS between the condition EO and EC as 

well as between the test and retest (Table 2). Reliability of the velocity of sway measurement 

was good to excellent (ICC=0.82-0.92), whereby that of the area of sway was poor to 

moderate (ICC=0.44-0.72). The MDC95 score of velocity of sway were 9.9 and 21.6 mm/s 

and the area of sway 268 and 932 mm2 for EO and EC, respectively. 

Regarding RBD patients, we found no difference in BS between the condition EO and EC 

(Table 2) whereas a difference was observed for velocity of sway for the condition of EO 

(p=0.03) and EO and EC (p=0.01). Reliability of the velocity of sway measurement was good 

to excellent (ICC=0.82-0.9), whereby that of the area of sway was poor to moderate 

(ICC=0.49-0.61). The MDC95 score of velocity of sway were 7.9 and 13 mm/s and the area 

of sway 229 and 381 mm2 for EO and EC, respectively. 

Concerning the reliability of either velocity or area of sway between RBD and LBD patients, 

there was no significant difference (p=0.34). The Bland Altman plot of velocity of sway 

showed visually narrower 95% limits of agreement for RBD (-5.0; 10.6 mm/s) than LBD 

patients (-12.3; 14.6 mm/s). The Bland-Altman plot for the area of sway showed narrowed 

95% limits of agreement for RBD (-360; 383.35 mm²) than LBD patients (-477.6; 596.1 

mm²)(Fig.1). 

Discussion

We aimed to test the reliability of posturography parameters on a double-force platform used 

in clinical practice in a stroke population, as well as determining the MDC. This is the first 

study conducted to compare the reliability of posturography parameter measurements between 
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RBD and LBD patients. Our results show excellent reliability for WBA measurements for 

both RBD and LBD patients, with the exception of the EC condition for LBD patients, which 

was found to be moderate. Nonetheless, we found no significant difference between the two 

populations. Our results confirm those of previous studies on stroke patients in which the side 

of the brain damaged was not considered [5,20]. As already mentioned, we found excellent 

reliability of WBA, although the interval between the two sessions was longer than that in the 

current literature (i.e. 2 weeks) [5]. We also found the reliability of the MLCOP measurement 

to be excellent, with again the exception of the EC condition for LBD patients. Given that the 

parameters of WBA and MLCOP are related [21], such results are not surprising. Although 

our results confirm those of Martello et al. [5], they differ from those of other studies, which 

found weaker reliability for this parameter, likely due to various reasons, such as the stage of 

recovery (subacute versus chronic stroke) [4], the platform used (single versus double 

platform) [2], the longer duration (10s versus 30s)[4], and larger distance between the feet 

(3cm versus 14cm)[2]. Reliability of the APCOP measurement was also found to be excellent 

for LBD patients, whereas that of RBD patients was only moderate to poor. However, there 

was no significant difference between the two populations. Our results differ from those of 

Martello et al.[5], who found excellent reliability for this parameter. One possible explanation 

is the ratio of LBD patients, as most of the patients of the study of Martello et al. were LBD 

patients (11 of 16). Indeed, our results concerning reliability of the measurements for LBD 

participants are close to theirs, whereas our results show greater variability for the 

anteroposterior position of the COP in RBD patients. 

Concerning Body sway, reliability of the velocity of sway measurement was also excellent for 

both RBD and LBD patients, without any significant difference between the two populations. 

Our results are in accordance with those of the literature [2,4]. Despite an excellent ICC of 
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velocity of sway for RBD, the test-retest comparison showed a small but significant decrease 

in the retest. We therefore suggest interpreting the difference in velocity of sway in the RDB 

population with caution. We found the area of sway to be the least reliable posturography 

parameter, regardless of the side of the lesion. This last result confirms that this parameter is 

not particularly reliable for establishing body sway in stroke patients. Indeed, both Gasq et al. 

[2], who used a single platform, and Gray et al. [4], who used a double force platform with 

subacute patients, favored velocity of sway rather than the area of sway when considering BS.

We found the EC condition to be generally less reliable than the EO condition, without the 

difference being significant, except for WBA for LBD patients. This difference in favor of 

having the EO has often been reported for healthy subjects [22,23] and our results confirm 

previous work on stroke patients assessed using a single force platform [2]. Although there 

was no significant difference between the two conditions, reliability with eyes closed was 

lower for most of the parameters due to the excessive reliance on visual information reported 

for stroke patients [24]. There was no statistical difference found between RBD and LBD 

patients. Both groups tended to have lower reliability scores for most of the posturography 

parameters with the EC than with the EO, except for WBA and MLCOP. The difference was 

surprisingly small between the two conditions among RBD patients. Although still relevant, 

such a difference could be explained by an asymmetrical postural behavior of this population 

independently of whether the eyes are open or closed. 

Aside from the relative reliability (ICC), the absolute reliability assessed using the SEM and 

the Bland and Altman plots are important to consider (Table 2). Indeed, the SEM, as 

previously described, is as an estimate of reliability that can determine the minimal difference 

between two evaluations to be considered as a true change and not just due to test-retest error 

[9].The SEM for WBA was in accordance with those previously observed in the literature [5] 

(i.e., a low SEM value remains satisfactory when established by the Bland and Altman plot) 

Page 11 of 21 Disability and Rehabilitation

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



 ACCEPTED MANUSCRIPT - 
CLEAN COPY

11

(Table 2). Additionally, the SEM reported in this study is fairly consistent between the 

different measures for WBA. Therefore, although some ICC range may be large such as the 

one of LBD patients in the EC condition, the SEM remains low and thus the reliability 

considered as acceptable. Regarding the absolute reliability for BS, it was found acceptable 

only for velocity of sway and poor to moderate for the area of sway. Our results can only be 

compared to those of Gray et al. [4], who assessed both the area and velocity of sway using a 

double force platform. Although these authors included patients at a subacute stage, our 

results are in accordance with theirs, as they also concluded that the area of sway should be 

considered the least reliable parameter. Interestingly, our study highlights the larger limits of 

agreement of reliability for RBD patients for WBA and MLCOP. These results again reveal 

the pronounced asymmetrical postural behavior of RBD patients relative to that of LBD 

patients in terms of balance [11,12]. 

Following stroke, postural imbalance, evaluated by way of a force platform, can be 

characterized by insufficient weight on the paretic leg associated or not to body sway [1,3]. 

Those characteristics of postural imbalance are often associated with level of independent 

self-care and length of hospital stay [25]. Physical therapy is known to improve these 

outcome measures [26]. Thus, providing a threshold of MDC of both WBA and BS is of 

interest for both the follow-up of patients in rehabilitation and in interpreting the effectiveness 

of a postural balance treatment. A change of WBA of 7.3% for RBD patients and 5.4% for 

LBD patients can be considered a true change. Our results confirm those of Martello et al. [5] 

for their data on LBD patients. However, we provide a MDC according to the side of the 

lesion. Our results reveal a higher MDC for RBD patients. The MDC for RBD patients was 

higher than that for LBD patients in the EO condition and less in the EC condition, possibly 

due to a higher reliance on visual information by LBD patients. However, such a higher 
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threshold for patients with RBD translates into greater variability of the postural parameters 

for RBD patients. 

Concerning the MDC of MLCOP and APCOP, our results can only be compared to those of 

Martello et al. [5], who used the same methodology and studied a similar population. 

However, our MDC values were higher. There are several possible reasons for this finding, 

such as the absence of considering the side of the lesion or identification of the condition of 

the eyes in their study. The MDC values for MLCOP and APCOP were both higher in the 

group of RBD patients and of greater amplitude in the EC condition, thus confirming the 

result for WBA. This is the first study to determine the MDC for the parameters of BS using a 

double-force platform. However, due to the low reliability of the area of sway measurement, 

we suggest using velocity of sway rather than the area of sway in clinical rehabilitation. An 

average threshold of 9.2 and 13.0 mm/s for RBD and LBD patients, respectively, can be 

considered a true change. 

This study had several limitations. Although 32 subjects were included, the number of RBD 

and LBD patients was still low, and the number of inclusions will need to be increased in 

future studies to confirm our results in RBD and in LBD participants. The inter-rater 

reliability was not assessed in this experiment and should be tested in future studies. Finally, 

this study focused on subjects in the chronic phase and it would be of interest to replicate it 

with subjects at an acute phase after stroke. 

Conclusion 

This study confirms the high reliability of WBA and MLCOP for both RBD and LBD 

patients, except in the EC condition for LBD patients. Equally, the reliability of APCOP was 

found to be excellent for LBD patients, whereas it was only moderate to poor for RBD 
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patients. We found no significant difference in the reliability of the parameters between RBD 

and LBD patients. The EC condition was found to be similar to or less reliable than the EO 

condition, probably due to the excessive reliance on visual information reported for stroke 

patients. The MDC for WBA of 5.4% for LBD and 7.3% for RBD patients can be interpreted 

as a true change. Due to better reliability, velocity of sway should be favored over the area of 

sway, with a MDC of 9.2 mm/s for RBD patients and 13 mm/s for LBD patients as a true 

change. 
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Figure legend

Figure 1. Bland–Altman plots of test–retest differences (vertical scale) relative to mean test-

retest value (horizontal scale). The solid line indicates the mean difference and dashed lines 

indicate the 95% limits of agreement. Grey dots for eyes open and black dots for eyes closed 

RBD: right brain damage, LBD: left brain damage, COP: center of pressure, APCOP: 

anteroposterior position of center of pressure, Area of Sway (AS), Velocity of sway (VS), 

WBA: weight-bearing asymmetry (WBA)

Figure 1 Alt Text: Figure composed of 10 graphical Bland–Altman plots of test-retest 

differences depending of the eyes condition of right and left brain damage patients. 
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Table 1. Clinical data of the patients in the study [17]. 

RBD (n=16) LBD (n=16) p
Male/Female 14/2 12/4 -
Ischemic /hemorrhagic  9/7  12/4 -
Age (Years) 62.1 (11.3) 59.8 (10.2) 0.5
Delay-post (Years) 5.27 (4) 4.71 (4) 0.7
Motricity (/100) 69 (16) 71 (17) 0.7
Sensitivity (/6) 4 (1) 5 (1) 0.1
Visuo-spatial neglect 11/16 0/16 -
Hemianopia 0/16 0/16 -
WBA  (%) 34.05 (9.4) 39.4 (4.5) 0.05
MLCoP  (mm) 42.3 (23.7) -25.2 (13.2) <0.01
APCoP  (mm) 30.7 (14.6) 36.6 (16.9) 0.3
Velocity of Sway  (mm/s) 23.8 (9.3) 25.2 (14.4) 0.9
Area of Sway (mm2) 332 (125) 364 (374) 0.8
TUG (sec) 26 (17) 24 (18) 0.7
BBS (/56) 43 (8) 42 (11) 0.7

RBD: right brain damage, LBD: left brain damage (LBD), COP: center of pressure, APCOP: 

anteroposterior position center of pressure, BBS: Berg Balance Scale, MLCOP: mediolateral  

position of center of pressure, TUG: timed up and go, WBA: weight-bearing asymmetry
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Table 2. Reliability and minimal detectable change for patients with right brain damage and those with left brain damage. 

p.value
Side Lesion Conditions ICC 95%CI SEM MDC95

test-retest 
95%CI test-retest

open-
closed
eyes

left-right 
brain 

damage
EO 0.86 ( 0.71 ; 0.94 ) 1.95 5.4 -0.27(-5.9;5.37) 0.744 - 0.75
EC 0.69 ( 0.39 ; 0.85 ) 2.89 8 -2.07(-9.3;5.15) 0.038 0.09 0.55LBD

Total 0.85 ( 0.67 ; 0.93 ) 1.94 5.37 -1.17(-6.27;3.94) 0.074 - 0.92
EO 0.87 ( 0.71 ; 0.94 ) 3.46 9.6 -0.46(-10.47;9.56) 0.669 - -
EC 0.95 ( 0.88 ; 0.98 ) 2.2 6.09 -1.23(-7.11;4.65) 0.093 0.21 -

WBA (%)

RBD
Total 0.92 ( 0.82 ; 0.97 ) 2.64 7.31 -0.86(-8.32;6.6) 0.348 - -

EO 0.88 ( 0.74 ; 0.95 ) 4.95 13.71 0.64(-13.66;14.94) 0.821 - 0.32
EC 0.59 ( 0.25 ; 0.81 ) 8.31 23.03 6.67(-13.19;26.54) 0.003 0.029 0.92LBD

Total 0.87 ( 0.72 ; 0.94 ) 4.58 12.7 3.57(-7.61;14.74) 0.029 - 0.66
EO 0.85 ( 0.68 ; 0.93 ) 9.15 25.36 2.86(-23.06;28.78) 0.323 - -
EC 0.92 ( 0.81 ; 0.96 ) 6.97 19.32 4.22(-14.14;22.58) 0.13 0.43 -

MLCOP (mm)

RBD
Total 0.91 ( 0.79 ; 0.96 ) 7.16 19.86 3.74(-15.65;23.13) 0.159 - -

EO 0.86 ( 0.71 ; 0.94 ) 6.97 19.31 1.46(-18.55;21.47) 0.821 - 0.36
EC 0.75 ( 0.49 ; 0.89 ) 9.63 26.7 0.03(-27.89;27.94) 0.86 0.11 0.75LBD

Total 0.83 ( 0.63 ; 0.92 ) 7.78 21.56 0.74(-21.78;23.26) 0.98 - 0.44
EO 0.56 ( 0.2 ; 0.79 ) 10.82 30 -2.33(-33.23;28.58) 0.404 - -
EC 0.33 ( -0.09 ; 0.65 ) 14.11 39.12 -2.57(-42.85;37.71) 0.597 1.00 -

APCOP (mm)

RBD
Total 0.47 ( 0.09 ; 0.74 ) 11.73 32.51 -2.46(-35.92;31.01) 0.433 - -

EO 0.92 ( 0.83 ; 0.97 ) 3.6 9.99 -0.31(-10.77;10.14) 0.821 - 0.08
EC 0.82 ( 0.62 ; 0.92 ) 7.82 21.67 3.15(-18.62;24.92) 0.528 0.49 0.59LBD

Total 0.89 ( 0.76 ; 0.95 ) 4.7 13.02 1.16(-12.28;14.6) 0.756 - 0.17
Velocity of Sway

(mm/s)
RBD EO 0.9 ( 0.77 ; 0.96 ) 2.87 7.95 2.19(-4.87;9.24) 0.034 - -
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EC 0.82 ( 0.62 ; 0.92 ) 4.82 13.35 2.95(-9.68;15.59) 0.065 0.94 -
Total 0.87 ( 0.71 ; 0.94 ) 3.31 9.18 2.77(-5.04;10.58) 0.013 - -

EO 0.72 ( 0.44 ; 0.87 ) 96.95 268.72 9.45(-270.7;289.59) 0.144 - 0.86
EC 0.44 ( 0.05 ; 0.72 ) 336.5 932.8 109.02(-835.94;1053.97) 0.94 0.98 0.30LBD

Total 0.59 ( 0.25 ; 0.81 ) 190.3 527.53 59.23(-477.64;596.1) 0.821 - 0.34
OE 0.61 ( 0.27 ; 0.81 ) 82.84 229.61 33.82(-195.68;263.33) 0.298 - -
CE 0.59 ( 0.24 ; 0.8 ) 137.7 381.55 64.69(-311.01;440.39) 0.211 0.40 -

Area of Sway 
(mm²)

RBD
Total 0.49 ( 0.11 ; 0.75 ) 129.1 357.89 11.47(-360.41;383.35) 0.144 - -

RBD: right brain damage, LBD: left brain damage, COP: center of pressure, APCOP: anteroposterior position of center of pressure, EC: eyes 

closed, EO: eyes open, ICC: intraclass correlation coefficient, MLCOP: mediolateral position of center of pressure, SEM: standard error of 

measurement, WBA: weight-bearing asymmetry (WBA)
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Figure 1. Bland–Altman plots of test–retest differences (vertical scale) relative to mean test-retest value 
(horizontal scale). The solid line indicates the mean difference and dashed lines indicate the 95% limits of 

agreement. Grey dots for eyes open and black dots for eyes closed RBD: right brain damage, LBD: left brain 
damage, COP: center of pressure, APCOP: anteroposterior position of center of pressure, Area of Sway (AS), 

Velocity of sway (VS), WBA: weight-bearing asymmetry (WBA) 

Figure 1 Alt Text : Figure composed of 10 graphical Bland–Altman plots of test-retest differences depending 
of the eyes condition of right and left brain damage patients. 
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