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Abstract

Excessive research has examined various physical activities to replace the elderly. The
main purpose of this study was to investigate the effect of different exercises on the
balance of the elderly as a systematic and meta-analysis of studies in Iran. For the present
study, SID, Magiran and Google Scholar databases from 2001 to 2019 were searched
along with keywords. After the initial screening, the full text of the articles was evaluated
and the articles that met the inclusion criteria were analyzed. A total of 191 articles were
initially reviewed, of which 17 articles met the criteria for functional equilibrium, 33
articles received the inclusion criteria for dynamic balance, and 11 articles received the
inclusion criteria for static balance. Accordingly, 2472 elderly people who were divided
into two groups of control (1224) and experimental (1236), 1217 of whom were women
and 1171 were men. The mean age of the subjects in the present study was 66 years. The
results of meta-analysis showed that different exercises improve functional balance,
dynamic balance, and static balance in the elderly. The results of meta-analysis showed
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that different exercises had high and significant effect on functional balance (ES =0: z =
15.46 p = 0.001) and take-off and departure time (ES = 0: z = 11.96 p = 0.001), and a
significant effect on static equilibrium (ES = 0: z = 6.77 p = 0.001). The results of this
study showed that various sports exercises are effective in improving functional, dynamic,
and static balance in the elderly.
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Extended Abstract

Background and Purpose

The population of the elderly over the age of 60 is increasing worldwide. The
changes that occur in old age are partly as a result of the gradual loss of function
of various organs of the body. One of the most important problems that seriously
endangers the health of the elderly is the experience of falling. Further, this
problem is the second reason among the main reasons that lead to their injury.
Falling is one of the leading causes of disease and death in the elderly, which can
lead to fractures, decreased performance, fear of falling, loss of confidence, and
reduced quality of life in these people. In addition, the high economic costs of
these injuries severely affect the elderly family and the community. Therefore, in
addition to reducing the risk of falls and injuries among the elderly, preventive
measures can reduce the very high cost of medical care. Identifying risk factors
for falls is essential for the effective and specific implementation of appropriate
fall prevention strategies. Some fall factors are irreversible while others are
potentially reversible through appropriate interventions. Three of the most
important risk factors for falling (related to the person) include muscle weakness,
loss of balance, and instability in walking. These internal risk factors can be
altered and modified in the elderly through structured, planned, and repetitive
sports activities. Numerous studies have examined the effect of different physical
activities on the balance of the elderly. The main purpose of this study was to
investigate the effect of different exercises on the balance of the elderly as a
systematic and meta-analysis of studies in Iran. In the present study, SID, Magiran
and Google Scholar databases from 2001 to 2019 were searched along with
keywords. After the initial screening, the full text of the articles was evaluated and
the articles that met the inclusion criteria were analyzed. A total of 191 articles
were initially reviewed, of which 17 articles met the criteria for functional
equilibrium, 33 articles received the inclusion criteria for dynamic balance, and
11 articles received the inclusion criteria for static balance. Accordingly, 2472
elderly people who were divided into two groups of control and experimental of
1224 and 1236, respectively, were 1217 (female) and 1171 (male). The mean age
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of the subjects in the present study was 66 years. The results of meta-analysis
showed that different exercises improve functional balance, dynamic balance, and
static balance in the elderly. The results of meta-analysis showed that different
exercises had high and significant effect on functional balance (ES = 0: z = 15.46
p = 0.001) and take-off and departure time (ES = 0: z = 11.96 p = 0.001) as well
as a significant effect on static equilibrium (ES =0: z = 6.77 p = 0.001). The
results of this study showed that various sports exercises are effective in
improving functional, dynamic, and static balance in the elderly. The results of
the present study showed that various exercise training interventions such as
endurance, strength, coordination, balance and flexibility had a significant effect
on balance tests including Timed Up & Go, Berg Balance scale, Star and Y
Dynamic Balance scale, Standing test with one foot, Standing test on one foot
with eyes open and closed, Sharpened Romberg test with eyes closed and open,
Performance achievement test, Movement confidence assessment, Walking
performance evaluation test, Five sit-up test, Balance test laboratory equipment
such as Biodex and Distribution Pressure, and the use of a BESTest. In the elderly,
the decrease in the number of falls can be attributed to progress and improvement
in all variables related to balance. Various factors affect the improvement of
balance, including sensory integration, musculoskeletal system and nervous
system. A set of these factors affect the overall balance of the individual. With
aging, these systems are degraded in the elderly, and improving these indicators
can improve the balance of aging. VVarious exercises have been shown to increase
the strength of the muscles that open the lower limbs, improving the mechanics
and speed of walking and the time of getting up and going. Researchers use a
variety of training methods such as central stability exercises, bodybuilding
exercises and weight training as resistance training. The mechanisms by which
strength training increases the body's balance can be facilitated and synchronized
by large and rapid contraction motor units, stimulation of the muscular spindles,
reduction of inhibitors of the Golgi fibroids, and increase in the coordination of
muscles involved in co-contractile activity. This type of exercise also improves
balance by strengthening the muscles of the lower limbs (quadriceps and
hamstrings), reducing muscle spasms, reducing sensory disturbances and
reducing muscle weakness. There are a limited number of studies that have
examined the effect of resistance training on the balance of the elderly living in
Iran. Other exercises that we examined in this study on the effect of balance were
aerobic exercises such as exercises in water, walking, tai chi, and so on. Studies
have shown that aerobic exercise has important and effective effects on improving
motor function, balance, and gait. Aerobic exercise has been used for many years
to improve joint stability, neuromuscular control, and muscle condition. Recent
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evidence has also shown that aerobic exercise is effective in achieving moderate
walking ability and improving physical fitness, body composition and ultimately
body balance. Balance training is another type of exercise intervention that aims
to prevent falls and increase balance in the elderly. Balance exercises generally
include exercises such as balancing with a ball and stick, walking with the heel
and toe, walking on the line, walking, standing on one foot, catching or throwing
a ball, Pilates, Biodex, and tai chi exercises. Because balance or sensory-motor
exercises affect different parts of the body such as muscles, nerves and brain, it
improves balance in the elderly. Previous meta-analysis studies have included
fewer factors related to balance, focusing primarily on one aspect of balance or on
specific types of exercise; however, in the present meta-analysis study, as far as
possible, more factors have been addressed. We included static balance, dynamic
balance and functional balance, as well as intervening factors in the discussion of
balance and falling of the elderly. In addition, different exercises were included
in the meta-analysis, which led to more studies being included in the meta-analysis
in the present study. These different variables represent different conditions of
balance and are able to fully understand the effects of different exercises on
balance.
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YA¥

Study %
ID ES (95% Cl) Weight
i

[3931] 0l At 5 [Tk i il ———%———— 1.55(0.64,2.46) 3.92
[9831] o JSas 5 (557 — 1.36 (0.39, 2.33) 3.45
[4931] o/ e 5 3k - 0.83 (0.09, 1.58) 5.89
[5931] ol fSws 5. W ——o—:— 0.54(-0.28,1.35)  4.92
[4931] Ol tSen 5 A2 _— 0.90 (0.15, 1.65) 5.78
[6931] 071wt 5 592 ———%———  155(0.64,2.46) 3.92
[4931] 25k el —o—i— 0.77 (0.13, 1.41) 7.91
[7931] &A% 5 o= —_—— 1.34 (0.55, 2.13) 5.20
[3931] LItSas 5 5350365 ———%———— 165(0.83,248) 474
[4931] 0l JScat 5 5 am _— 079 (0.04,153) 591
[8931] o/ SSes 5 s ke —0-5— 0.99 (0.40, 1.58) 9.45
[7931] oS 5 s : + 1.56 (0.59, 2.54) 3.41
[4931] o fSas 5554 —_— 0.71(0.04,1.39)  7.19
[6931] ol fSea 5 5 (a8 —E—o— 1.55 (0.64, 2.46) 3.92
[7931]0TTSw 5 ikl —_— 0.92 (0.27, 1.57) 7.68
[8931] 0l ASes (12 —_— 1.34 (0.55, 2.13) 5.20
[1931]0) JSed 5 (T 5 : 134(055,213) 520
[9831] 0l iSes 5 (5534 : * 1.36 (0.39, 2.33) 3.45
[2931] ¢/ iSer 5 LS ams e 1.21(0.14, 2.27) 2.87
Overall (I-squared = 0.0%, p = 0.790) Q 1.10(0.92, 1.28) 100.00
NOTE: Weights are from random effects analysis E

-2.|54 0 2.:34
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Study %
D ES (95% CI) Weight
[4931] OJiSwar 5 4niy i —_— -1.55 (-2.46, -0.64) 2.31
[8931] JiSwar 5 imen | ——— -0.31(-0.94,0.31) 4.29
[9831] oS 5 s S —_— -1.13 (-1.79, -0.46) 3.87
[6931] &)X ed 5031 ) alae —_— -1.89 (-3.00, -0.78) 1.62
[9831] &)tVar 5 (ool —_— -1.34 (-2.13, -0.55) 2.93
[5931] o) e 55555 —_—— -0.99 (-1.58, -0.40) 4.69
[0931]0 S 5 HaiSal —_— -1.01 (-1.77,-0.25) 3.14
[8931] U JiSan 5 xia il —_— -1.65 (-2.48,-0.83) 2.72
[6931] &) ASwar 5 I _0—:— -1.66 (-2.73,-0.58) 1.72
[4931] OJiSas 5 31338 —_— -0.83 (-1.58, -0.09) 3.24
[0931] ¢ JiSas 5 o sail ! —_— -1.34 (-2.13,-0.55) 2.93
[7931] L) Ser 5 o380 VY51 —— -1.40 (-2.23,-0.57) 2.73
[35931] &) At 5 ol e —_— -2.06 (-3.10, -1.03) 1.85
[0931] U iS5 sl Y —_— -1.22(-2.22,-0.21) 1.94
[7931] 01 iSar 5 (D) 455 —_— -1.08 (-1.72, -0.44) 4.13
[2931] &) JSwes 5 s sal 55 —_— -1.14 (-1.82,-0.47) 3.78
[7931] iS5 Ll —_— -1.34 (-2.13,-0.55) 2.93
[5931] Ol SWeLae was —_— -1.55 (-2.46, -0.64) 2.31
[6931] ol iSwas 5 sYY —_—— -1.55 (-2.46, -0.64) 2.31
[4931] Sasb el —_—— -0.80 (-1.44, -0.15) 4.09
[4931] W 5 les —_——— -0.83 (-1.47,-0.20) 4.22
[6931] ) ASat 5 Geys) Y Y —— -0.69 (-1.21,-0.17) 5.56
[6931] LISt 5 55 —_—— -1.55 (-2.46, -0.64) 2.31
[7831] oo%ws 5 dla —_—— -0.75 (-1.49, -0.01) 3.28
[3931] OYSas 5 Aa | ——— -0.29 (-1.01, 0.43)  3.44
[6931] ) JSes ¥ sValla —0:— -1.55 (-2.47,-0.64) 2.29
[0931] SLYW Y e —_— -0.79 (-1.53, -0.04) 3.26
[6931] US55 e —_— -0.94 (-1.75, -0.13) 2.83
[6931] IS 5 s )ae —_— -0.79 (-1.53,-0.04) 3.26
[6931] YI_iSwer ¥ 53 anli —t— -0.90 (-1.68, -0.12) 3.03
[3931] UiSes 5 s -1.59 (-2.53, -0.66) 2.19
[5931] ) 55520 e —— -0.33(-1.10,0.45)  3.05
[1931] &) Swen 5 ¥ s 8L -1.82 (-2.89,-0.75) 1.74
Overall (I-squared = 17.6%, p = 0.189) Q -1.07 (-1.22, -0.92) 100.00
NOTE: Weights are from rar}dom effects analysis: I
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Study

[5931] ol s 553505

[3931] U tSwr 5 g3

[3931] Ul ASas 5 g 21

[35931] &) et 32

[3931] U isar 5 s 5nl 55

[4931] S5t 5 s s

[6931] U tSer 55 ma e —

[7931] Ol A 5salalas
[4931] &) ASas 5L
[6931] ol iSas 5 1355
[1931] St 5 s s &

Overall (I-squared = 48.9%, p = 0.034)

NOTE: Weights are from random effects analysis

ES (95% CI)

0.88 (0.30, 1.47)

1.75(0.72, 2.79)

1.75(0.72, 2.79)

—t——————— 2.06(1.03, 3.10)

1.62 (0.81, 2.43)

0.64 (0.02, 1.26)

0.07 (-0.70, 0.84)

1.15 (0.29, 2.01)

1.27 (0.52, 2.03)

1.31(0.34, 2.27)

1.82 (0.75, 2.89)

1.22 (0.86, 1.57)

\IY4

%

Weight

12.64
7.27

7.27

9.52
12.06
10.04
8.92
10.25
7.87
6.93

100.00

T
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3.1
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Filled funnel plot with pseudo 95% confidence limits
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Begg's furmed pliod with p=eudo 95% confidence limits
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