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Extended Abstract

Background and Purpose

With increasing life expectancy, advancements in health care, and declining fertility rates, an
unprecedented growth in the elderly population is occurring in Iran and worldwide. Aging often
leads to a decline in motor (e.g., decreased walking speed), psychological (e.g., decreased balance
confidence), and cognitive functions. Cognitive impairment may result in neurodegenerative
conditions such as mild cognitive impairment (MCI). Approximately 15 to 40 percent of individuals
with MCI eventually develop Alzheimer's disease. Furthermore, the risk of falling and its
consequences is significantly greater for these individuals. Therefore, the aim of this research was
to examine the effects of two types of mind-body exercises on balance confidence, walking speed,
and balance performance in elderly individuals with mild cognitive impairment.

Methods

This research method employed a quasi-experimental design with a pre-test and post-test structure.
The study received ethical approval from the Ethics Committee of the Faculty of Sport and Health
Sciences. For this study, 50 elderly individuals initially expressed their consent by signing a consent
form to participate in the research. Following this, a brief test of cognitive status was administered.
From the initial pool, thirty-four elderly individuals, aged 60 to 70 years, were selected from day
care centers in Tabriz. Eligibility criteria included a cognitive test score between 21 and 24, and
successful completion of a general medical examination by a physician to confirm their suitability
for participation. These eligible participants were then randomly assigned to either a Pilates or a
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Yoga training group. After the pre-test, the participants trained for 8 weeks (three sessions per
week, approximately one hour each session). Key outcome measures were assessed using the
following instruments: The Activities-specific Balance Confidence (ABC) questionnaire was used
to evaluate balance confidence. Walking speed was measured using the 10-meter walk test. Static
balance under dual-task conditions was assessed with the Stork test, and dynamic balance under
dual-task conditions was evaluated using the Timed Up and Go (TUG) test. Data were analyzed
using Mixed ANOVA, independent t-test, and Mann-Whitney U tests with SPSS-27 software. The
statistical significance level was set at p < 0.05.

Results

The study examined the effects of Pilates and yoga training on static and dynamic balance, walking
speed, in elderly women with mild cognitive impairment.

Firstly, measurement time significantly impacted static balance under a motor dual task, with results
indicating a marked difference between pre-test and post-test scores (p < 0.001, n?> = 0.695).
However, the group effect was not statistically significant (p = 0.080, n? = 0.105), suggesting that
neither Pilates nor yoga training produced significantly different outcomes in static balance.
Moreover, the interaction effect between group and time was significant (p = 0.006, n? = 0.241),
indicating differences in balance performance when combining these variables.

Similarly, in terms of static balance under a cognitive dual task, the effects of measurement time
reached significance (p < 0.001, n? = 0.699), showing improvements from pre-test to post-test.
However, the group effect again was not significant (p = 0.165, n* = 0.068), indicating equal
effectiveness of both training modalities on static balance. The interaction effect of group and time
was statistically significant (p = 0.010, n?> = 0.215), further demonstrating the complexity of balance
improvements over time.

In dynamic balance scores under a motor dual task, measurement time was significant (p < 0.007, 2
= 0.232), indicating improvements between pre-test and post-test. Conversely, the group effect
showed no significant difference (p = 0.655, > = 0.007). Notably, the interaction effect of group
and time was not significant (p = 0.280, n? = 0.042), suggesting that the training modalities did not
differentially impact dynamic balance.

For dynamic balance under a cognitive dual task, the measurement of time again produced
significant results (p < 0.001, n? = 0.518), but the group effect was not significant (p = 0.996, > =
0.000). The interaction effect also failed to reach significance (p = 0.892, 12 = 0.001).

Lastly, unhindered walking speed scores demonstrated significant changes based on measurement
time (p < 0.001, n? = 0.642), whereas group differences were not statistically significant (p = 0.460,
n? = 0.020). The analysis of obstacle speed and balance confidence tests revealed no significant
differences between the two groups, with mean scores of 14.07 and 16.93 for obstacle speed, and
13.83 and 17.17 for balance confidence, respectively, with significance levels of 0.372 and 0.294.
Overall, the results underline the importance of measurement time while suggesting that both
Pilates and yoga have similar effects on balance and walking speed in this population.

Conclusion

Based on the findings of this study, both mind-body training methods of Pilates and yoga can be
used to improve balance confidence, walking speed, and balance performance under cognitive and
motor dual-task conditions in elderly women with mild cognitive impairment. Pilates exercises
consist of stretching and strength movements that enhance flexibility and muscular strength while
engaging multiple muscle groups simultaneously. This holistic approach activates the body and
mind, improving balance by targeting deep muscles. Both Pilates and yoga enhance neural
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adaptability and facilitate sensory input, providing training opportunities that improve static and
dynamic balance and balance confidence in elderly women with mild cognitive impairment.
Furthermore, it is well-established that walking speed in older adults often declines, significantly
impacting their independence and quality of life. The observed improvements in walking speed
suggest that regular engagement in Pilates and yoga can enhance functional mobility and the ability
to perform daily activities in elderly individuals.

Keywords: Elderly, Mind-body, Mild Cognitive Impairment, Pilates, Yoga

Article Message

Pilates and yoga exercises offer a highly advantageous approach for elderly women with mild
cognitive impairment, effectively enhancing motor performance, balance confidence, and overall
balance. These methods are particularly beneficial due to their non-invasive, non-pharmacological,
and low-cost nature. Furthermore, they are easy to perform, requiring minimal specialized
equipment, and are readily adaptable to various settings, from community centers to home
environments.
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Table 1- Mean and standard deviation of pre-test and post-test scores of the two Pilates and yoga
training groups in the research variables

o931 om 09031 i 09,5 Jren
Post-test Pre-test Group Variable
7.81+1.66 5.66+2.25 oy Al gs s s Ly Jobss
Pilates iges
10.28+2.23 5.55+2.31 Es Static balance under dual
Yoga motor task
7.57+1.76 5.30+1.63 oDy Al gs s v Ly Jobss
Pilates el
9.70£2.72 5.16+2.55 Es Static balance under dual
Yoga cognitive task
10.93+1.44 12.55+1.73 oDy a8y alss v bgy Jobs
Pilates Eiges
10.75+2.75 12.85+4.06 lfy Dynamic balance under
Yoga dual motor task
11.60+2.04 13.39+2.14 oDy &850 alss v gy Jobss
Pilates
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11.55+2.62 13.43+3.48 o Sl
Yoga Dynamic balance under
cognitive task dual
17.96+2.80 20.93+5.81 oDy &lo g9 5380l e pan
Pilates Walking speed without
17.13+2.91 19.87+4.62 o obstacles
Yoga
22.43+2.48 27.06+2.64 oy &bl o3850l e pan
Pilates Walking speed with
21.76+4.63 26.78+6.85 s obstacles
Yoga
36.96+9.31 35.65+9.48 oDy Jobss & slezel
Pilates Balance confedence
34.03+7.52 31.77+6.74 Ko
Yoga

> A9 ST i L] Jolai puiiio 53 09,5 93 0 703 8 yo (il ylg Julodd gl - Jgu

Table 2- The results of Mixed ANOVA analysis of the scores of the two groups in static balance under
the dual motor task

ol LIBTRECS oo f ylaio Oeileo 4z )0 Egoxo
Observed  Partial &obixo Ol gz sl ©lygize
Power S Eta g p f Mean df Sum of
quare Squares Squares
0.418 0.105 0.080 5.291 20/792 1 20.792 09,5
Group
1.000 0.695 <0.001 63.692 177.710 1 177.710 ole
Time
0.822 0.241 0.006 8.909 24.858 1 24.858 ol X 09,5
Group*Time
2.790 28 78.124 olej sl
Within-
subjects
error
6.318 28 176.896 09,5 sl
Between-
subjects
error

Gl jgdome g <o/ + ) (g lolixs ) 090 Jloline +/A0 s ;o (5 So5lail Loy 31 aS was o Las (V) Jgoo gl
S99 (5 lobiae Dglas IS > alSgs ST Cou iy gl b)) Jolu o Qjﬁﬂw P Qg.cﬂuﬁ.ﬁ O e (0170
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Tl )0 Olejies,S Jlite S1Lcoilas sgzg (g loline gl Bigy 5 Dy 0,5 99 ;0 (35 2 alige LSS co 5y
(Cubls 0929 (5 ,loline ).._‘L Oy 909,5 oS5 0 G ((IVEY Bl jodome g o/ 0P (5 loline mhaw) 0 jlolixe /A0
03,5 1 0so3lm 5 0sslote 50 (5 Al (geil S Con S gl Jolas Sl (i a0 Oile 4
g by 303l m B (93l 5 Dl e Bgn 09,5 j0 el (g loline Siglis 55y 5 3Dy
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Table 3- The results of Mixed ANOVA analysis of the scores of the two groups in static balance under
the dual cognitive task

ol {BYRES b f e eSSl axyd  Egeze
Partial ¢ lsbxe KA JPREN S A JPR
Observed Eta p f Mean df Sum of
Power ~ Sduared Squares Squares
0.280 0.068 0.165 2.031 13.414 1 13.414 09,5
Group
1.000 0.699 <0.001 64.960 178.779 1 178.779 ol
Time
0.761 0.215 0.010 7.653 21.063 1 21.063 ooy X 6,5
Group*Time
2.752 28 77.060 obey slas
Within-
subjects error
6.604 28 184.915 09,5 sl
Between-
subjects error

] )9;\7;.@ 9 <efe e C’,‘Jéb.ua G’a.m) Sg )‘QLLJLA LAY c]a.w e 6,50).\4‘ uLA) )_\‘ aS \.\.Q:')u;o ULM.: (V) ‘_Js\.\> C”L"’
095 ALl cciisls 3529 (5 lolime Dglis il b i (sl sbmal Jolas 50 (9031 mg 5 03031t o (S #1798
B callls l.a )J)J C;l) (_gL».w;‘ J»)l:u O G».’.’ ‘(‘/‘?/\ ] )5;\.7}.45 9 AN 6)IOL~1A C.L:.u) $9.».a )‘QL».&A AN C.‘a.w B
6)‘QL;&A G’a.m) O )‘QLZJLA <120 c]a.w ) L)L") ES °9)§ J.:Lo...a ).:‘ Cslas S¢>9 ‘_g)‘ob.su U5LD.> lfy 9 Q,..J)L».a 05; 99
Slysd lime 500 Ojlie 4y £Cbld 3529 (5 loliae Dglas 09,5 ¢ loj oS 5 0 g (VIO Ul jodome g o/
@olobme sl Bgy 5 Dy 09,5 50 3aslim 5 090310t 00 (FFLD Al (93] S cow S gl Jolas

051y 09031t 5 393l 0 Dt Ol Wan 09,5 50 2l

S5 490 ST i gy Jolad e 53 09,5 99 0 03 5 po (il i i —F Jgur

Table 4- The results of Mixed ANOVA analysis of the scores of the two groups in dynamic balance
under the dual motor task

oy Gl ) gdone gl f i el ax o Egome
Observed  Partial & lins Sl jgdone syl Sl ygdome
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Power Eta p f Mean df Sum of
Squared Squares Squares
0.072 0.007 0.655 0.204 2.340 1 2.340 09,5
Group
0.802 0.232 0.007 8.458 34.793 1 34.793 obe
Time
0.186 0.042 0.280 1.214 4.994 1 4.994 ole3 X 09,8
Group*Time
4114 28 115.186 ol sl
Within-
subjects
error
11.461 28 320.918 09,5 sl
Between-
subjects
error

Gl jedzme g o/++V (g loline mhaw) 09 jloline </A0 maw 10 (g, Sojlail Loy 31 aS s oo lis (F) Jgoo mls

Sloline /A0 mhaw 43 09,5 Sl .cils 043y (5 loline Wiglas (5, Sabkabl> ,o 903l g 9ol s o (S (CITYY

Doy By g i 09,5 90 o 6,5 abadl> psie o S 0/ 0V Bl jedome o +/PO0 (g lobe maw) 04

(/o FY U1 jodome o < /YA (g loline ) 9.5 jloline /A0 haws jo Loy % 09,5 Jildie Sl .cullad 9929 (5 lolixe
U 490 ST o gy Jol yudiie 50 09,5 99 <5 po i)l Julod gl -0 Jgu

Table 5- The results of Mixed ANOVA analysis of the scores of the two groups in dynamic balance
under the dual cognitive task

ol EPRER ks f oo oSl 420 ggeme
Observed  Partial & lobxe Slygdme ol ©lygdze
Power Eta q p f Mean df  Sumof
Square Squares Squares
0.050 0.000 0.996 0.000 0.000 1 0.000 09,5
Group
1.000 0.518 <0.001 30.089 50.288 1 50.288 ole
Time
0.052 0.001 0.892 0.019 0.031 1 0.031 ol X 09,5
Group*time
1.671 28 46.797 obey slas
Within-
subjects
error
12.252 28 343.063 09,5 slas
Between-
subjects
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2ok #og)S hlite 1ol 92y (5ol Dolis Bgy 9 Dy 05,5 99 50 (5Ll alSge lST o (380l
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Table 6. The results of the Mixed ANOVA for the unobstructed speed variable

Y SPYREN o f e ol azyd ggeze
Observed  Partial & lobixo Slygdme ol Olygde
Powe Eta g p f Mean df  Sumof
Square Squares Squares
0.112 0.020 0.460 0.562 13.329 1 13.329 09,5
Group
1.000 0.642 <0.001 50.321 122.351 1 122.351 ol
Time
0.060 0.003 0.768 0.089 0.216 1 0.216 b3 X 09,5
Group*Time
2.431 28 68.080 obey sllas
Within-
subjects error
23.721 28 664.177 05,5 slas
Between-
subjects error

S oline mhw) 35 Jloline /A0 grhans o glo (30 e pus 2 s el Gloj B 4T wm0 e (i (9) Jgaz b
Bl 392y (s loline gl wilo (g ety pite )3 (y9e3lmy 3ol (i HIFFY BT jgdome g <o/ 0
09,5 99 ;0 @ile yedy e s ;o S ¢/ Ve Ul jadome g /TP (g lolins o) 9.5 Jlobixe +/A0 mlaws )3 09,5
5 IVEA s )lolins maw) 090 jlolixe /A0 mhaw ;o oloj # 05,5 Sl .l 0929 (5 loboe Sglay Bgy 9 Do
LBl D92 g (g lolire gl mile (g L e ke 50 09,5 g (yloy S 0 (S o4+ VB jgdone

Jolas 4 olaiel g gilo b cus s gl o (gl (S0 9 x0 92 (903 T Skl @i -V Jour

Table 7- The Results of the Mann-Whitney U Test for Obstructed Speed and Balance Confidence
Variables
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Sslobxe Lad, ggoxmo bag ) (Sl slas 09,5 o
p Sum of Mean Rank N Group Variable
Ranks

0.372 211.00 14.07 15 ey ol ey

Pilates Obstructed
254.00 16.93 15 o Speed

Yoga
0.294 207.50 13.83 15 e Jolss & slese!

Pilates Balance
257.50 17.17 15 5o Confidence

Yoga
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