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ABSTRACT

Most falls in the elderly occur due to physical and cognitive risk factors. This study aims to
compare the effect of two types of mind-body exercises, yoga and square-stepping exercise (SSE), on
memory, balance, and fear of falling in older women.

A quasi-experimental study was conducted on 20 elderly women with an age range
of 60 to 70 years. Participants were selected through purposive sampling and were randomly assigned to
yoga and Square-Stepping groups. Both groups did exercise for 12 weeks and participated in a pre-test and
post-test. The Wechsler memory test, stork test, berg balance test, and international falls efficacy scale
were used to measure memory quotient, static balance, dynamic balance, and fear of falling, respectively.
Analysis of variance with repeated measures was conducted to analyze the data

[{EST® The mean scores of memory quotient in the two groups after exercises were significantly higher
than before exercises (Fu, 1=32.692, P<0.001, n?*=0.645). The mean static balance time in the yoga group
was significantly higher than in the SSE group (F(L 15=00.755, P<0.001, n?*=0.771). Furthermore, the mean
dynamic balance score in the SSE group was significantly higher than in the yoga group (F(L w=7714,
P=0.012, n?=0.300). In addition, the mean square of fear of falling in the SSE group was significantly lower
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Introduction

alling is one of the most common prob-

lems related to health in old age. Loss of

balance is one of the most important fac-

tors causing falls in the elderly [4]. Deficit

in cognitive function is other risk factor of
falling in the elderly [7]. Since most falls occur as a re-
sult of the interaction between physical and cognitive risk
factors, exercises that include all risk factors should be
used to prevent and reduce falls. Therefore, it seems to be
beneficial to use mind-body exercises that can affect the
mind and body at the same time [8]. Studies have shown
the positive effects of yoga and square-stepping exercise
(SSE) on improving balance and cognitive functions of
the elderly [8, 21]. The purpose of this study is to inves-
tigate the difference between the effects of yoga and SSE
on memory quotient, static and dynamic balance and fear
of falling in older women.

Methods

This is a quasi-experimental study. Participants were 20
older women aged 60-70 years from Isfahan, Iran, who
were selected purposefully, and randomly divided into
two groups of SSE (n=10) and yoga (n=10). To measure
the cognitive functions, Wechsler memory scale and mini-
mental state examination were used. Physical functions
were measured by the Berg balance scale, timed up and
Go test and stork test. The fear of falling was measured by
the fall efficacy scale-International.

The exercises were performed for three months. Partici-
pants in the yoga group performed stretching and breath-
ing exercises for the first 15 minutes to warm up. The next
40 minutes were devoted to yoga exercises. At the end,
a 15-min cooling down phase was included, focusing on
performing low-intensity stretching movements. The SSE
program also lasted for 70 minutes. In the first 15 min-
utes, exercises such as slow walking and simple stretch-
ing exercises were performed to warm up. The next 40
minutes were devoted to the main exercises performed
on a 100x250 cm mat that was divided into 40 identical
squares. The SSE consist of 196 step patterns, which are
categorized according to the increasing level of complex-
ity into eight levels (elementary, 1-2; intermediate, 1-3;
and advanced, 1-3). In this study, a total of 140 step pat-
terns were performed at six levels: Elementary 1-2, inter-
mediate 1-3 and advanced 1). Analysis of variance with
repeated measures (2x2) was conducted to analyze the
collected data.

Results

In the examination of memory quotient, the within-
group effect of time (F, 15=32.692, P<0.001, 1n=0.645)
was significant and the mean score after training was
significantly more than the pretest score. Regarding the
static balance, the between-group effect (F(L 1934039,
P<0.001, 1>=0.582) and the within-group effect F,
13):148-041> P<0.001, 1=0.892) of time as well as the
interaction effect of time and group (F . 1500.755,
P<0.001, n>=0.771) was significant. According to the
results of Bonferroni post hoc test, in the yoga group
(P<0.001) and SSE group (P=0.006), the mean static bal-
ance score after the exercise was significantly higher than
before the exercise. After performing the exercises, the
mean score of static balance was higher in the yoga group
than in the SSE group (P<0.001).

Regarding the dynamic balance, the within-group effect
of time (F, ,=21.429, P<0.001, n>=0.543) and the inter-
action effect of time and group (F 01714, P=0.012,
n>=0.300) was significant. According to the results of
Bonferroni post hoc test, in the yoga group, the mean
score of dynamic balance was not significantly different
before and after the exercise (P=0.207), but it was sig-
nificant in the SSE group (P<0.001). After performing the
exercises, the mean score of dynamic balance was higher
in the SSE group than in the yoga group (P<0.033).

Regarding the fear of falling, the within-group effect of
time (F<1, 18=32.715, P<0.001, 1?=0.645) and the interac-
tion effect of time and group (F, =11.777, P= 0.003,
1?=0.396) was significant. According to the results of
Bonferroni post hoc test, in the yoga group, the mean
score of fear of falling was not significantly different be-
fore and after the exercise (P=0.123) but it was significant
in the SSE group (P<0.001). After performing the exer-
cises, the mean score of fear of falling was lower in the
SSE group than in the yoga group (P<0.045).

Conclusion

The results of the current study showed the beneficial
effects of yoga on memory quotient and static balance,
and the effect of SSE on improving dynamic and static
balance and reducing the fear of falling in older women
after performing 12 weeks of exercises. Since most falls
in older adults occur as a result of the interaction between
multiple physical and cognitive risk factors, to prevent
and reduce falls, methods must be used that include all
risk factors. From this point of view, it seems that the use
of mind-body exercises that can simultaneously affect the
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mind and body and improve physical and cognitive func-
tions are beneficial in older women.
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Sl @1y0 9 B Sy o ool 1 g il U5 3! 51 g9 9 SO cdlabln gl 10 9 (505 4 50

FEY




¥ ooylos N 0,90 NF-Y 500

Se L g sl Sy dd 1y 103 095 Bgy .aidly wiadgu [V
WS (58 35 03 (29 9 (5103 c(Slowz Sl SIS 8,5,
bl gbs SIS, Fay o ol Sl alies clallins [ Y¥]
sl 3 55315 ITF] Aol 5 (59,8l g2 [YD Al
Ky 3 Joles 352 VAT ol oSl [YV]
‘5)L>).3flf F C;L..g').e.’a' oj)l.c 4 [Y4] A.?‘oo; Qi‘)bf Joj.a.m
Slados )o‘b.::‘>| a5 Col Gy god Sl ped 3l (6,500 S
ool Gy S iz o5 a3t (el o e 0395
oz (50,5 IS Y] (U5 Dl S50 iz 21 5
ol eyl Godod 1 cnlply el [YVV] (S,
2 (SRS (S y05 02 93 (il S Dl (gus) 2 41 b Wi
Sy y3.35300 o diedlis (45 silawz 9 LS slao SIS
b )l ppl @y Sliyes )55 4las b 5 (g a5
S olpiear ) o el @ape Sl oS lgioe n iy ya
ros adliy b dwglio )0 a5 waa Jay gad adliy
o309 Sl g Cudlye e shi00l 42 3L Bgy aiile S50 iy i
Bl 1,3 ol adlyg, deliy jo  Soluwayads )l o1 pe (Sam
Jie o o] gl culild 5 g5 ¢ Solus Slis o3 ol S je
sopdle pol> Gaion gl b cl sl sl aiolls 0 3 Jasgs
lad 5 5] Sty oolizl 50 85 £330 0l 3l 3,

3655 )18 039> ol 5o

anlllae (g9

Jo Ve b e analo b ool 043 ¥ Baiiond (sl diged
25l 9 Bad QI aiedas gy S Wisgy ledal et
Sl yo3 9 (551 +) )0 el @ape Sty poT 09,5V 0 Solas
Qg Ol Bulined 4y 99,9 Lyl 0228 5 1,8 (a5 V) By
Golows adsles yidlad (Jlo Vo B £e i asals pils
S LA Saayi)] 5 siie Slasuo ol (59218
dLac jl oolaiul pac g Jaiwws 028, ol ) (2Ulg3 o Slow ayads
S 5 5205 Cognidg olsgS gl 3 Y o ynd iz S
Sile; 93l 10 (@B NAL Y ) Jgane (5> Ul Ll
Jolds 3085 3l g Laulpd (izpen L2885 5 il
Sl Sz (6, 0en adlol 4y les pue lig )57 (6 yLaus 4 Dl
¥l Gl ol 9 iy pos )°_ﬁr‘é-‘-° CS b pae g Sludz
3 @i cnl p Ml (6 jglaor jolareds 39 Cund Al
Ol eslazwl 05"")1 4

Copndy oS (ga3l I (s Glad,S IS Shomis
oz 583,51 .o ookl ' LSy aladl> yg03l g i0d
9 Q’:'“’l"')" )LMLA) 05.4)1 c‘\g_f).g JQL:S u’A}T )‘ solazul l.a

8. Mini Mental State examination (MMSE)
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6. Square-Stepping Exercise (SSE)
7. Shigematsu
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