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EVALUATION OF PARAMETERS OF THE 
DYNAMIC COMPONENT OF POSTURAL 
BALANCE IN ELDERLY WOMEN

The aim of the study was to develop centile tables to assess basic parameters of the dynamic components of the postural bal-
ance in women 60-74 years old. Three groups of women aged 60-64 years, 65-69 years, and 70-74 years, with a total number of 
186 people, were examined. Evaluation of main indicators of the postural balance was carried out using the computer stabilomet-
ric complex "Balance Manager". The presented standards will help to increase the information content of research and objective 
analysis of the results obtained, as well as to evaluate  the effectiveness of the implementation of measures to maintain normal, 
safe walk or prevention of mobility restriction. 
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Introduction. Domestic and interna-
tional studies have shown that the main 
component of active longevity is the pres-
ervation of autonomy and mobility in the 
elderly. In order to minimize and prevent 
the loss of an independent, autonomous 
existence, specialists working with older 
people should timely determine the level 

of risk that a future decrease in mobility 
can predict [2, 4, 6, 7]. The analysis of 
walking is a widely used indicator of the 
effectiveness of the functioning of lower 
extremities in particular, and the postur-
al balance as a whole [3, 5, 6, 9, 10]. 
Changing the main parameters of a dy-
namic component of the postural balance 
is a clear indicator of the preservation of 
the dynamic component of the postural 
balance, since they are the most sensi-
tive to future changes in the functional 
state of the body of the elderly women. 
However, in modern domestic literature 
data there is no information about stan-
dards for evaluating the main indicators 
of the dynamic component of the postural 
balance in elderly women [1, 8, 11-15]. 
The purpose of the study was to devel-
op centile tables for evaluating the main 
parameters of the dynamic components 
of the postural balance in women 60-74 
years old.

Materials and research methods. 
A cross-sectional study was conduct-
ed with the informed consent of partici-
pants. The study involved 186 women, 
aged 60-74 years, who were divided into 
age groups: 60-64 years old - 61 people 
(average age - 62.8 ± 1.3 years), 65-69 
years old - 63 people (average age - 67.8 
± 1.8 years), 70-74 years - 62 people (av-
erage age - 73.1 ± 1.1 years). All women 
in the course of the study were mobile 
and did not use additional means of sup-
port when walking. The following exclu-
sion criteria were considered: a history 
of strokes, dementia, being registered in 
a neuropsychiatric dispensary, traumatic 

brain injuries, acute and chronic diseases 
during the exacerbation period, as well as 
permanent residents in nursing homes.

The evaluation of the main param-
eters of the dynamic component of the 
postural balance was carried out using 
the Balance Manager computer stabilo-
metric complex and included the follow-
ing tests and parameters: Sit to Stand 
test (Weight Transfer Time, Rising Index, 
Sway Velocity), Walk Across (Step Width, 
Step Length, Speed), Tandem Walk (Step 
Width, Speed, End Sway), Step - Quick 
Turn (Time (with left and right legs), Sway 
(with left and right legs)), Step – Up and 
Over (Lift Up Index (with left and right 
legs), Movement Time (with left and right 
legs), Impact Index (with left and right 
legs)) [1-3].

Statistical processing of the obtained 
data was carried out using the applica-
tion package SPSS 21.0 for Windows. 
For each of the studied indicators, the 
distribution of signs on normality was as-
sessed using the Shapiro – Wilk criterion. 
For each of the studied indicators, arith-
metic means (m), standard deviations 
(s), and values equal to 10, 25, 50, 75, 
and 90 centiles in each of the age groups 
were calculated.

Results and discussion. Tables 1-3 
show the centile distribution of the main 
parameters of the dynamic component 
of the postural balance in women of the 
studied age groups, namely 60–64 years 
old, 65–69 years old, 70–74 years old. As 
a result of the data analysis with increas-
ing age, in all the studied groups there 
is a uniform offset of median values of 
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the dynamic component indicators of the 
postural balance, demonstrating a de-
crease in its quality .

For the visual analysis of the data, we 
compared and evaluated the dynamics 
of changes in the main indicators of the 
postural balance in groups of women 60-
64 years old and 65-69 years old, and 
between groups of 65-69 years old and 
70-74 years old.

In ‘Sit to Stand’ test we found that the 
median of the Weight Transfer Time indi-
cator in the group of women 65-69 years 
compared to the group of 60-64 years in-
creased in 2.2%, and after that in 6.5% 
in group 70 -74 years old. The average 
value of Rising Index in the group of 65-
69 years old decreased by 16.7%, and in 
the group of 70-74 years old - by 4.4%. 
Median of Sway Velocity increased in 
1.4% and in 6.0% with increasing age in 
the groups.

When analyzing Walk Across test the 
Step Length decreased with age in 5.7% 
and in 9.7%, and Speed decreased in 
7.9% and in 1.1% in the groups of 65-69 
years old and 70-74 years old, respec-
tively. In turn, the Step Width increased 
with age in 0.8% and in 1.8%, respective-
ly, in the studied groups.

The median values ​​in the performance 
of the Tandem Walk test showed the 
greatest shift of decreasing of the pos-
tural balance quality. Thus, the average 
Step Width increased with age in 21.7% 
and in 8.0%, and the End Sway in 25.8% 
and in 8.4%, respectively. The median 
Speed decreased from group to group by 
10.0% and 3.8%.

When analyzing the Step - Quick Turn 
test, the median values ​​of all the stud-
ied parameters increased with aging. 
The Turn Time to the left and right legs 
increased in 19.8% and in 22.4%, and 
in 5.9% and in 8.4%, respectively. The 
Sway during a turn from the left and right 
legs increased in 7.8% and in 6.9%, and 
in 5.6% and in 11.1%.

In the Step – Up and Over test we 
found a decrease in the median of the Lift 
Up Index from the left and right legs in 
2.5% and in 10.3%, and in 1.2% and in 
8.2% in the age groups 65-69 and 70- 74 
years old, respectively. In terms of Move-
ment Time from the right and left legs, the 
median values ​​increased from group to 
group and increased in 6.9% and in 7.8% 
for the left leg and in 7.8% and in 5.2% 
for the right leg. The median Impact Index 
increased with age in 1.7% and in 10.8% 
for the left leg and in 8.3% and in 12.8% 
for the right leg.

Earlier studies have shown that in 
women aged 60-69 years, there is an al-
most uniform decrease in the indicators 

of the dynamic component of postural 
balance: step length, movement speed, 
quality of the performance of complex 
coordination and complex motor acts, 
as well as an increase in step width and 
final oscillation during tandem walking. 
At the same time, there is an increase in 
the number of significant correlations be-
tween these indicators, which indicates 
the preservation of the functional state 
of the body at a certain level, as a man-
ifestation of compensatory and adaptive 
reactions. Characteristic of women aged 

70-74 years is a sharp decrease in the 
indicators of the dynamic component of 
postural balance with a simultaneous 
decrease in the number of significant 
correlations, which can be considered 
as age-related disadaptation changes in 
the elderly body. It is also noted that the 
Step/step test is recommended for rapid 
diagnosis of postural balance disorders, 
since it is the most sensitive to age-relat-
ed changes occurring in the elderly body 
[1-3]. For a more visual representation 
of the percentile distribution, we have 

Percentile distribution of the main parameters of the dynamic component
of the postural balance in women aged 60–64 years

Parameters Percentile
Tests 10 25 50 75 90

Sit to Stand
Weight Transfer Time, (s) 0.23 0.31 0.45 0.54 0.70

Rising Index (cm/s) 11.00 13.00 18.00 22.00 24.00
Sway Velocity (cm/s) 2.34 2.93 3.60 4.40 4.96

Walk Across
Step Width (cm) 10.51 11.90 13.50 15.00 15.84
Step Length (cm) 50.60 53.73 58.60 64.90 76.72

Speed (cm/s) 76.20 80.40 86.00 96.50 105.76

Tandem Walk
Step Width (cm) 5.41 6.17 7.00 7.80 10.02

Speed (cm/s) 21.52 23.80 29.33 34.10 38.83
End Sway (cm/s) 3.20 3.70 4.73 5.93 7.38

Step-Quick 
Turn

Time Left (s) 0.72 0.98 1.31 2.06 2.51
Time Right (s) 0.79 0.99 1.35 1.65 2.08

Sway left (cm/s) 14.54 17.80 25.97 34.80 39.60
Sway Right (cm/s) 16.16 18.30 24.30 30.10 34.82

Step-Up and 
Over

Lift Up Index Left (cm/s) 29.00 35.00 40.00 50.00 57.80
Lift up index right (cm/s) 30.76 37.00 43.00 47.00 57.80
Movement Time Left (s) 1.15 1.22 1.44 1.71 1.84

Movement Time Right (s) 1.09 1.21 1.42 1.57 1.76
Impact Index Left (cm/s) 34.00 46.00 59.00 77.00 98.60

Impact Index Right (cm/s) 35.00 45.00 54.00 69.00 96.00

Table1

Percentile distribution of the main parameters of the dynamic component of the 
postural balance in women aged 65–69 years

Parameters Percentile
Test 10 25 50 75 90

Sit to Stand
Weight Transfer Time, (s) 0.24 0.33 0.46 0.55 0.73

Rising Index (cm/s) 11.00 12.00 15.00 21.75 29.20
Sway Velocity (cm/s) 2.67 2.75 3.65 4.44 4.97

Walk Across
Step Width (cm) 8.94 11.99 13.61 15.22 16.25
Step Length (cm) 43.15 47.18 55.29 62.07 73.62

Speed (cm/s) 65.01 74.20 79.19 87.85 94.79

Tandem Walk
Step Width (cm) 5.97 6.90 8.52 10.08 12.89

Speed (cm/s) 18.88 22.03 26.40 34.70 39.55
End Sway (cm/s) 3.79 4.61 5.95 7.81 9.01

Step-Quick Turn
Time Left (s) 0.91 1.07 1.56 2.22 2.90

Time Right (s) 0.74 1.05 1.43 1.90 2.61
Sway left (cm/s) 15.12 21.48 28.00 34.88 41.60

Sway Right (cm/s) 16.28 19.19 25.65 35.12 37.24

Step-Up and 
Over

Lift Up Index Left (cm/s) 28.90 33.25 39.00 48.00 55.10
Lift up index right (cm/s) 28.90 34.50 42.50 46.23 55.10
Movement Time Left (s) 1.21 1.35 1.54 1.84 2.01

Movement Time Right (s) 1.20 1.35 1.53 1.66 2.12
Impact Index Left (cm/s) 38.80 49.50 60.00 79.75 98.20

Impact Index Right (cm/s) 36.30 47.25 58.50 74.50 98.90

Table2
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constructed curves of the stabilometric 
indicators of this particular test, which are 
presented in figure 1. The choice of cen-
tiles was determined by their significance 
for the diagnosis of disorders in the pa-
rameters of physical development of 
newborns; thus, a stabilometric indicator 
less than the value of the 10th centile for 
the corresponding age group is treated 
as low, and one that exceeds the value of 
the 90th centile is treated as high .

Such timely evaluation of the dynamic 
component of the postural balance will 
undoubtedly prevent serious disorders 
and, as a result, maintain mobility and 
promote active longevity of women in el-
derly age.

Thus, the presented standards, devel-
oped on the basis of assessing the state 
of the dynamic component of the pos-
tural balance in older women, will help 
to improve the quality of research and 
analysis of the results, as well as help to 
develop measures to maintain normal, 

Table3

Percentile distribution of the main parameters of the dynamic component 
of the postural balance in women aged 70-74years

Parameters Percentile
Test 10 25 50 75 90

Sit to Stand
Weight Transfer Time, (s) 0.26 0.34 0.49 0.65 0.79

Rising Index (cm/s) 8.00 11.75 14.34 21.00 29.50
Sway Velocity (cm/s) 2.25 2.88 3.87 4.53 4.99

Walk Across
Step Width (cm) 8.70 12.23 13.86 15.46 16.87
Step Length (cm) 40.52 45.32 49.95 57.93 63.90

Speed (cm/s) 58.57 71.59 78.30 87.23 93.38

Tandem Walk
Step Width (cm) 6.05 7.10 9.20 10.82 15.09

Speed (cm/s) 17.83 20.13 25.39 35.18 41.05
End Sway (cm/s) 4.07 5.22 6.45 8.23 9.39

Step-Quick Turn
Time Left (s) 0.95 1.23 1.91 2.71 3.19

Time Right (s) 0.71 1.22 1.55 2.30 3.09
Sway left (cm/s) 20.25 24.89 29.95 36.55 46.34

Sway Right (cm/s) 18.02 21.18 28.50 35.43 38.25

Step-Up and 
Over

Lift Up Index Left (cm/s) 25.50 30.00 35.00 44.25 51.00
Lift up index right (cm/s) 27.50 33.75 39.00 45.25 52.00
Movement Time Left (s) 1.37 1.45 1.66 1.93 2.18

Movement Time Right (s) 1.28 1.42 1.61 1.89 2.21
Impact Index Left (cm/s) 44.50 55.00 66.50 86.00 100.50

Impact Index Right (cm/s) 41.50 55.00 66.00 80.00 102.50

– Curves of the indicators Lift Up Index, Movement Time and Impact Index with left and right legs of the "Step Up and Over" Test in women 60-74 
years old. Note: P-centile.
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safe walking or prevent mobility restric-
tions. Screening by using the developed 
tables can provide practitioners with a 
quick and easy way to detect a decrease 
in the quality of the dynamic component 
of the postural balance in older women, 
and to determine the effectiveness of im-
plementing programs to maintain active 
longevity. However, it should be noted 
that the presented standards were devel-
oped on the basis of a study of a sample 
of elderly women living in the European 
North of Russia, using the example of the 
Arkhangelsk region. As part of a further 
study, it is necessary to develop similar 
regulatory data for males and expand the 
scope of the study to include elderly peo-
ple living in other regions of Russia.

Conclusion. Thus, with increasing 
the age, in all the studied groups there 
is a uniform shift in the median values 
of the indicators of the dynamic com-
ponent of the postural balance, which 
demonstrates the decrease in its quality. 
The timely assessment of the dynamic 
component of the postural balance will 
undoubtedly prevent serious violations 
of the postural balance, and, as a result, 
maintain mobility and promote active lon-
gevity of women in old age. It is neces-
sary to develop similar regulatory data for 
males and expand the scope of the study 
to include elderly people living in other re-
gions of Russia.

The study was carried out with the fi-
nancial support of the Government of the 
Arkhangelsk Region (competition "Young 
Scientists of Pomorie") in the framework 
of the scientific project No. 10-2020 "Pos-
tural deficiency as an indicator of age-re-
lated compensatory-adaptive changes 

in the body of elderly people living in the 
Arctic Region of the Russian Federation".
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