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Abstract 

The purpose of the article is to determine the 

possibility of diagnosing various sitting positions 

according to the dynamics of WMEAN. Materials and 

methods: 19 people (10 males and 9 females) aged from 16 

to 50 years were examined. The Force platform MBN 

"Stabilo" was installed on a chair and 8 tests were carried 

out with various poses followed by the analysis of the 

dynamics of WMEAN (kg). Results: Spearman correlation 

results show high r values (from 0.87 to 0.96, 

p≤0.05).According to the 2D Scatterplot, an almost linear 

dependence was revealed, regression equations were 

obtained for each pose. Conclusion: the possibility of 

creating an equipment for tracking the time of the “right / 

wrong” position using the WMEAN tracking algorithm is 

shown. 

Keywords. chair posture detection, force 

platform, posture, weight measurement. 

I INTRODUCTION 

The problem of a sedentary lifestyle and its 
consequences remains relevant everywhere. Starting 
from school, a modern person gets used to working in 
a sitting position, which leads to inactivity and 
impaired functioning of various body systems [2]. 
Prolonged sitting adversely affects the spine, as 
muscle and ligament tension arising in the body is 
compensated by a change in sitting position. This leads 
to fixation of stresses, consolidation of anatomical 
shifts and even greater postural disturbance. 
Assessment of the pressure and control for various 
postures in a sitting position were considered in a 
number of studies. In some studies, an analysis of the 
pressure force and its distribution in a sitting position 
was previously performed [5, 9, 14]. R.H. Goossens et 
all. examined pressure around the left buttock and on 
the is chialtubercle [6, 7], M.P. DeLooze et all. - 
uniform distribution of pressure in the seat pan and 
chair back [4], S.M. Carconeand P.J. Keir studied the 
area of contact with the seat and the average pressure 
in the seat [3], and also in some studies the maximum 
pressure in the seat was studied [3, 8, 10]. 

Conclusions are drawn that this issue is subject to 
further development and detailed study, as the 
relationship of prolonged sitting with an increased risk 

of developing diseases of the musculoskeletal system 
has not been studied enough [11, 13, 15]. At the same 
time, it was found that to evaluate various postures in 
a sitting position, the most effective is the use of 
instruments and systems that measure weight and its 
distribution [12]. 

 

II. MATERIALS AND METHODS 

The study was carried out on the premises of the 
Research Center for Sports Science of the South Ural 
State University (National Research University). The 
study was conducted with the help of the stabilometric 
platform MBN "Stabilo", with a pre-marked sitting 
area of 380 * 360 mm. The platform was mounted on 
a chair in a stable position. Under the legs, to 
compensate for the height of the platform (6 mm), a 
stand of a similar height was installed. A total of 19 
people were examined (10 males, 9 females) aged 20 
to 50 years. We analyzed 1 parameter corresponding 
to the coordinate of the body position Z - WMEAN (kg) 
- mean weight. 

Eight tests were carried out in various sitting 
positions (Table 1). 

TABLE I –SITTING POSITIONS 

 

Sitting straight (1) 

 

 

Sitting legs under a chair (2) 
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Sitting elbows on knees (3) 

 

 

Sitting elbows on knees with 

mobile phone (4) 

 

 

Sittingleft leg on the right (5) 

 

 

Sitting right leg on the left (6) 

 

Sitting back relaxed (7) 

 

Sitting with hands on a table (8) 

 

Statistical analysis of the results was carried out 
using the STATISTICA 10.0 program. The calculation 
of Mean, Standard Deviation, Spearman, 2D 
Scatterplot (graphtype - Regular, fittype - linear), as 
well as linear regression analysis was performed. 

III. RESULTS AND DISCUSSION 

Table 2 shows the dynamics of WMEAN at various 
sitting positions. The table shows that WMEANchanges 
with various poses. So, its minimum values are fixed 

whensitting elbows on knees, and the maximum 
whensitting legs under a chair. Figure 1 shows the 
relative dynamics of WMEAN (WMEANwhen Sitting 
straight is taken as 100%). 

Table 2. Dynamics of WMEAN (kg) with various 
sitting positions 

 Mean Std. Dev 

Sitting straight (1) 34.75 14.41 

Sitting legs under a 

chair (2) 
40.70 16.34 

Sitting elbows on knees 

(3) 
20.20 12.19 

Sitting elbows on knees 

with mobile phone (4) 
21.35 13.06 

Sitting left leg on the 

right (5) 
34.19 13.64 

Sitting right leg on the 

left (6) 
33.87 14.33 

Sitting back relaxed (7) 27.41 13.27 

Sitting with hands on a 

table (8) 
22.55 10.74 

The smallest WMEAN values were observed in the 
sitting elbows on knees (3) position, the highest in 
sitting legs under a chair (2). Figure 1 shows the 
relative dynamics of WMEAN (WMEAN when Sitting 
straight is taken as 100%). 

 
 

 

Fig. 1 The relative dynamics of WMEAN with 

various sitting positions 

 

It can be supposed that according to the variability 

of WMEAN, some positions of a person in a chair can be 

predicted. In particular, in the range of 20% change are 

Sitting legs under a chair (2), Sitting left leg on the left 

(5) and Sitting right leg on the left (6).In the range of 

20-30% is Sitting back relaxed (7), in the range of 40-

50% - Sitting with hands on a table (8), in the range of 

60-80% - Sitting elbows on knees (3) and Sitting 

elbows on knees with mobile phone (4). The most 

difficult for chair posture detection are the poses 

Sitting left leg on the right and Setting right leg on the 

left, because their WMEAN values are very close to 

Sitting straight. Therefore, to determine these poses, it 

is necessary to measure additional parameters, for 

example, mean location of center of pressure in the 

frontal plane and mean location of center of pressure 

in the sagittal plane. 

Due to the fact that the study involved male and 

female volunteers with different body weights (Wmin 
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- 52.3 kg, Wmax - 107.2 kg) Std values. Dev and 

therefore the coefficient of variation were extremely 

high. It was decided to calculate the correlation 

coefficient of each of the seven positions (Table 3). 

Table 3 shows that the results obtained indicate a high 

relationship between postures in the chair, not 

depending on the gender of the person and his weight. 

 

Table 3 Correlation between WMEAN (kg) at 

different sitting positions (in all cases (p≤0.05) 

 1 2 3 4 5 6 7 

1        

2 0.96       

3 0.92 0.87      

4 0.88 0.89 0.94     

5 0.99 0.94 0.92 0.88    

6 0.98 0.97 0.91 0.87 0.98   

7 0.92 0.92 0.86 0.83 0.94 0.92  

8 0.96 0.94 0.96 0.91 0.95 0.96 0.92 

 

To analyze the WMEAN dependence when Sitting 

straight and in other poses, we performed a graphical 

construction of a 2D Scatterplot (Figures 2-8) with the 

calculation of the linear regression equation. Figure 2 

shows the relationship between WMEAN in the Sitting 

straight and Sitting legs under a chair positions. 

 

Sitting straight, kg 

Fig. 2.WMEANrelationship between the Sitting 

straight and Sitting legs under a chair positions 

 

The use of regression analysis made it possible to 

obtain a regression equation, based on which the 

Sitting legs under a chair position can be predicted 

according to the change in WMEAN. 

Sitting legs under a chair (kg) = 2.2696 + 1.106 

* Sitting straight (kg) 

Figure 3 shows the relationship between WMEANin 

Sitting straight and Sitting elbows on knees. 

 

 
 

Fig. 3. WMEAN relationship between the Sitting 

straight and Sitting elbows on knees positions 

 

The linear regression equation has the form: 

Sitting elbows on knees (kg) = -7.327 + 0.7923 * 

Sitting straight (kg) 

Figure 4 shows the relationship between WMEAN in 

Sitting straight and Sitting elbows on knees with 

mobile phone.  

 

Sittings straight, kg 

Fig. 4. WMEAN relationship between the Sitting 

straight and Sitting elbows on knees with mobile 

phone positions 

 

The linear regression equation has the form: 

Sitting elbows on knees with mobile phone (kg) 

= -7.7161 + 0.8366 * Sitting straight (kg) 

Figure 5 shows the relationship between WMEAN in 

Sitting straight and Sitting left leg on the right. 

 

Sitting straight, kg 

Fig. 5. WMEAN relationship between the Sitting 

straight and Sitting left leg on the right positions 

 

The linear regression equation has the form: 
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Sitting left leg on the right (kg) = 1.6774 + 0.9357 

* Sitting straight (kg) 

Figure 6 shows the relationship between WMEANin 

Sitting straight and Sitting right leg on the left. 

 

Sittingstraight, kg 

Fig. 6. WMEAN relationship between the Sitting 

straight and Sitting right leg on the left positions 

 

The linear regression equation has the form: 

Sitting right leg on the left (kg) = -0.3296 + 

0.9843 * Sitting straight (kg) 

Figure 7 shows the relationship between WMEANin 

Sitting straight and Sitting back relaxed. 

 
Sittingstraight, kg 

Fig. 7. WMEAN relationship between the Sitting 

straight and Sitting back relaxed positions 

 

The linear regression equation has the form: 

Sitting back relaxed (kg) = -1.5064 + 0.8321 * 

Sitting straight (kg) 

Figure 8 shows the relationship between WMEAN in 

Sitting straight and Sitting with hands on a table. 

 

 

Sittingstraight, kg 

Fig. 8. WMEAN relationship between the Sitting 

straight and Sitting with hands on a table positions 

 

The linear regression equation has the form: 

Sitting with hands on a table (kg) = -2.8912 + 

0.7321 * Sitting straight (kg) 

 

IV. CONCLUSION 

The results of the study show that WMEAN changes 
at different sitting positions. Spearman correlation 
results demonstrate high r values (from 0.87 to 0.96, 
p≤0.05) and, according to 2D Scatterplot, an almost 
linear relationship. For each position, regression 
equations were obtained, the use of which can make it 
possible to create an equipment for tracking the time 
of the “right / wrong” position. Further research in this 
direction, in particular with schoolchildren, will make 
it possible to create a posture control device with 
feedback, which, will reduce the number of spine 
diseases. 
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