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| Abstract |

PURPOSE: The purpose of this study was to examine the
effectiveness of a low-intensity combined exercise program
on daily physical fitness parameters such as balance,
flexibility, muscle strength, and fear of falling of elderly
women in the community.

METHODS: This study assigned 30 elderly women
randomly into two groups: The control and experimental
groups. The control group (n = 15) underwent routine gait.
The experimental group (n= 15) underwent the low-intensity
combined exercise. The exercise program in this study
comprising combined exercise, including balance, flexibility,
muscle strength training, and the exercise program using

props was conducted twice a week for 8 weeks.
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RESULTS: The average age of the control and experimental
groups was 77.27 years and 78.33 years, respectively. There
were significant differences in static balance (t=-4.167, p <
.001), dynamic balance (t=2.463, p<.001), (t=-3.870,p<
.001), (t=-2.262, p<.001), (t=-5.732, p<.001), (t=-6.573,
p <.001), and fear of falling (t =-5.129, p <.001).

CONCLUSION: The results show that low-intensity
combined exercise is an effective intervention that improves
physical health fear of falling in older women. The combined
exercise program was found to be more effective in terms of
physical function and fall-related psychological function

compared to the control group that only walked.
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(A) Balance & Flexibility exercise
(B) Putting a balloon in the goal after squat

Table 1. Exercise programs

Classification Exercise composition Duration

Warm-up Stretching and breathing 10min

Walking exercise with open arms and turning in a figure of co shape

Balance & Putting a balloon in a goal and maintaining balance

flexibility exercise Arm lifting and clapping with shoulder exercises

Pelvic forward and backward, Side to side

Ankle dorsiflexion & plantarflexion
Main exercise 30min

Squat exercise, Hip joint exercise

Leg extension and flexion
Muscle strength e

. Sitting on a chair, leg extension and flexion
exercise

Leg abduction and adduction
Arm and leg cross-lift

Cool down Stretching and breathing 10min
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Recruit for subjects

Assessment for eligibility

Randomization and blinding

[
Pre-test(n=15)
General chracteristics, Balance,
Flexibility, Muscle strength.
Fall efficacy wvales

|

Control group(n=15)
Walking

|

8 weeks follow up (n=15)
- Balance, Flexibility, Muscle
strength, Fall efficacy wvalues

|
Pre-test(n=15)
General chracteristics, Balance,
Flexibility, Muscle strength,
Fall efficacy values

|

Experimental group(n=15)
Low intensity combined exercise

!

8 weeks follow up (n=15)
- Balance, Flexibility, Muscle
strength. Fall efficacy vales

l

Data analysis

Fig. 2. Flow chart of the study framework.
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Table 2. Physical characteristics of the participants (n = 30)

Control group Experimental group

Characteristics (n = 15) (= 15)

Age (years) 77.27 £ 4.25 78.33 + 3.85 370
Height (cm) 153.79 £ 2.12 15524 £ 2.59 .105
Weight (kg) 54.17 £ 2.19 5570 + 3.79 .389
BMI (kg/m®) 2291 £ 1.05  23.10 + 1.01 544

Values are presented as mean + standard deviation
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Table 3. Changes in fall-related fitness for each group

Characteristics Control group (n = 15) Experimental group (n = 15) t
Pre 6.16 = 1.80 6.28 + 1.89 -.284
Static balance Post 7.65 + 2.03 1044 + 2.49 2822
(sec) change 149 + 1.69 417 = 1.82 -4, 1674+
t 2.134 -5.166%**
Pre 19.60 = 2.70 20.14 + 3.27 -.465
Dynamic balance Post 17.26 + 2.60 16.15 + 1.94 1.203
(sec) change 234 £ 1.67 3.99 £ 2.12 2.463%**
t -3.408** 7.277***
Pre -13.81 £ 245 -14.83 £ 2.76 1.071
Upper extremity flexibility Post -11.67 £ 1.20 -9.40 £ 3.29 -2.065
(em) change 214 + 1.84 543 + 235 3.870%%*
t -4.503%* -4.898%**
Pre -2.33 + 3.96 -2.20 + 4.56 -.125
Lower extremity flexibility Post -1.00 £ 4.17 1.73 = 2.78 -1.86
(cm) change 133 £ 1.72 3.80 + 3.00 2.262%
t -3.00* -4 55%**
Pre 15.73 + 4.06 15.67 = 2.26 .055
Upper extremity Post 16.13 + 4.49 18.60 + 2.64 2.065
muscle strength
(count) change 40 £ 1.24 327 + 1.49 -5.732%**
t -1.247 -6.644%**
Pre 12.07 + 3.37 12.40 + 2.80 -.295
Lower extremity Post 12.60 + 3.39 14.60 + 3.620 -1.560
muscle strength
(count) change 53+ .99 240 £ 1.76 -6.573%**
t -432 -4.896%**
Values are presented as mean + standard deviation. *: p < .05, **: p < .01, ***: p < .001
Table 4. Comparison of fall efficacy values
Characteristics Control group (n = 15) Experimental group (n = 15) t
Pre 70.80 + 7.15 70.46 + 5.14 .1470
Post 72.80 + 6.81 7627 + 443 -1.628
Fall efficacy values change 200 + 131 581 + 221 -5.129%%
t -785 -10.163%**

Values are presented as mean + standard deviation. *: p < .05, **: p < .01, ***: p < .001



HEE sgRsiz

J30l (Y10 YYYENHL Saasll DIXs S | 125

FrefEt Zol7k SASITHp < 05). FAll wE FAl A5
ol i A 2 v 7 2 BF &F T4
Foll SAHLE foft Aol7t AP < .05). &
SA & 2 ek Atz el Alolg Hol
A o, el FAACR FofRt Aol7k
ATHp < .03). FAfoll w2 FA A% gholl iz A
2 HjaoAE 5 A Foll BE dolM AL

2 203 Zo]7k UUTHp < 05)KTable 3).

3. UM 552 5% Zat

5 F S A ESTS 2R AT
Table 49} 24T, 7] F AR PARBEL 49
3 Aol 2 Lo < 05, oA fol3 A
o7k kelbA) ghate. A A% gholl he Wk 2t

MmN 25 34 o EAMoE

QI THp < .05)(Table 4).

Jo
o
=

Wi
N
s
N
-

r

oS
s’la-)
(98]
o ro
°
>
O
oZ
ik
2
%0,
2
o
O
o
oyl
B
>,
N
.-

™
o
o)
o
o
c
A
>
[
i)
ko]
jui
=}
rlo
S~
>

rook 3o
o i rr
o
N

o

oN

N

o

)

rEl

i

il

re

-4

=

X ox

fr X &
i oox ro

e
&
e
o
oif
N
62
rlo
>,
i_t“
=Y
o T
O;n‘;
=2
>
b1
c
1o ofy

36]. k=4 7ol st 754 o4
olo] AL A|ZE3} el 7)%50] 9F 10.56%~11.36% 1+
3HH, 754 oFsh= 21.37-4039%% Z7let= Ao
AP et A2 Bgaol AAshHA g 65

ot % o
>
%0,
o)
k=
_O|L
2

b b
N

Al o] Qo q of7herE- Aol TVAIR 5ol
80.73%E 7} Wk, o= W 220 52.89%, Tf
sl g F27] 590] 46.91% «2o 2 YEFGTH3T.
AAQ) 28 et QAT N BEFS 7447
i, ol 6% 7% A AR S8 grad Gk dgel
z719h §7 S9H V5L oA a1, B sfelolw
ofape m)Alek. 2o QA WHEE AAH B 2o
A AR SEe wEshe] 27] AelEe] 4
crerat i skl ool Afolo] giw4o] 9l

FoTH3840, AA] SAHe AAF 604] o]4ke] wale]
S oF 30% 7}eo] AT Glo] Bk 7% Ast
Ehuitha sPTHALL 2 1ol Zold of4) el
2Uh Qa4 o &} ofe] 5 5ol Aokl
1) R g v A7) o gl 82
2 So| o o o} ATk 5%} =S4

A Ee THAE AJATIAL e A

o

of

oM,
_%H'I_C‘
2
£ o o
r- o

L

]

~

o

¢
of

ry
oN

o|X <2

2
>
A
S
1% o
»
ro
ne
=
o5
oZ
nich
L
)
o b
N
I
Ol
ol
)
)
£

b
i1
~
2
i_f,‘
olr
18
|
N
2
ol
o
N
(e}
:ql:

2
f
o
<t

o
i
o
O
o
i
=
0
o o
=
u)
-z
Shid
1o

oY
S

flo ot
Mo

tr
re o

O
o
rid
1
Mo
O

O o
S,
o}
to
o
e
jatad
&,
o=

Moo & w8 30 fo 30 wn e

0
ot Moy
o do

Mo
(o]
it

Ho
&
o
=
i
il
N
rUZ
|o
ta
ofr
o
2
&
iS

o B
re
-
2
2
£
ot
£

o
e
1o
oN,
o
>
2
i
T
Ku

=
<
1 oL
32
Moo

o
N to
32 o
2o
R off
S o
2
H
rEI
ox
m
oXx.
rJ
i)
i)
rlot
|o
fu
Wn
il

- o)

i

2

ol

o|x

)
9o,
l

4o rp

¢

oX
Mo
f
o
b

%2 o
B o ow
i
rO
i
10
ne
ox
oZ
e
>

£
>
>
o
=L

re ¥2

Eﬂlom
>
Ol‘ﬂ oft
Jﬁ?ﬁ
E TN

ot
off
i)
2
=)

do ox Ho Ob w2 E o§2 o

X o oo
>&

e

2

o

Am

ol

ol
ol 4 e
do H1 B

ol

10
2

B
N
N

Ku)
E:
o fof @ oy 1o 1W

;ra
o ©
flo o)y 30
LI 2 o
e ok :
o flr ot &
- o flo
o o —
oZ“..OO";E—r)L
MIOMErIr;%
o
A;&EE
-@'iélﬁr:“
r_ﬁﬂgiﬁ
I o
ol it
e
ENORR
18 3o
o 1t T n
mlonug
ool —
=R

2
N
=
{1 oo
u
o
=
ok
<,
ofrt
1o
i)
ri
il
(e}
ri
)
o
19
:?‘:,'
>
‘g,

ol
o
=1
in
o r
oN
flo
inj
ofN T
N
N
>
o
ol
o
i
olN
=
u%'
>,
)
)

N
ol
o
Y
ol
ol
>~
=
L
o
e
Mo
ot
it
offl
offl
)
o
=
i
_|>i
>
KU

HA g2 AT

Ju
>
EY
i
Jo
D)
ol
)
oh

1
Rl
—r



[e]
=

A=
[¢]

oz o

o
L

|

R

]_

pil

o]} et

Pt et

i
Z] A o
|

pul

°

I

gl

kel

7k}
o SloiA = gl

W =l Al ol AlA]

5

o
A,
[e]

=

717 LAY

ol AU, &F Al

T

4

=
<

3]
=4

%
glol 7o) Al Ak} =AY}

Aol w& AY A4 =l o

b aaol= 7)ol 3

v

ol

oh A AlA| 5]
A
o

=

T7F BALE SITHS0].
Ol
%.o

i}
L

Fo

tof o7 2

19, No. 1

0

Q.

= O

3k

=

o] AAIE GO LH44], A ALl A

R AT

=
=

= A

=2 T
= Zpol7h QIE Aog Al h A&F o
o]

.

1

[

3}
|, 2] A vl2 AR A7) E 3t

ofg

1] 7]

v

s

g

=
<]

WA ZH4AT). 2 Aol A 27] 25

126 | J Korean Soc Phys Med Vol.

o] Z7b8l Ao AR} ¥

T A

A
%

o
O
i

!

17”
£
T

sfat

b oke it 3

4 §el4o] 5

s
AC R AZhE T Kim(2008)2] ¢l HiLoj|A]

23} thell

o}

of wlsf Fof

A 2o Ao o

1

f

}_

0

AIE HoJ

15

9
gl

o)

o
7HE|gdek AR o

=

[¢)

S5 ARl
3} thelo] 2ol

iR

],
=

ANe
A

KN
T

Feel oozt glckar 4zt

S

2 v

2k
=

ol A

s

‘_HW

)

—
o
ol

o

o
of

[
=

Al

-

=4k o] Fol A

=
=

o

of ol =
150] ZA) Aol Xjol7} et

2 of i 5ol HishA

o]
==

= %)
S %

==
g

Al ol

Al
L=

10wt

N
T

o2l Aol S7hetol wet B 50t o

2 FoH = e

o] £50] &5

o)
Bo
ol
el
"

,_lr.u|
&
%

o

<
g
X

I_

+

]

2] o] 15-30%

& Aol M sE2AIGel A

o). M=o} 7]
1277+ o4

0

= AS Ad Be JA7E 7k

o|J
N

oln

#} o}

il
o

T

SER

of o



T SYRSI= 0] (8L dadat=EL Syasdi DIXs 38 | 127

2E2S Yk AW = BdesS AAdEs Yy &
AdEsd, T oY oA 2 2Es AR
ok E3F g2t QloiM e §4 +F H T thel o
Fadol 7tk &5 & G asdE 2ARE
Aol A= 5w B FAdH Lol AFdEH,
*& Zol Ao wlsf asol folsHA S8t
th 2 A5 o AU E 5EEe] 1P oAk
Q=0 qlof, W #lE AA 75 SHske] A
A =35 shedl Ego] E AeR 7|tEd
References

[1] Statistics Korea. 2022 life table. 2023.

[2] Fried LP, Xue QL, Cappola AR, et al. Nonlinear
multisystem physiological dysregulation associated with
frailty in older women: implications for etiology and
treatment. J Gerontol A Biol Sci Med Sci. 2009;64:
1049-57.

[3] Morley JE, Vellas B, van Kan GA, et al. Frailty consensus:
a call to action. J] Am Med Dir Assoc. 2013;14:392-97.

[4] Fried LP, Ferrueci L, Darer J, et al. Untangling the coneepts
of disability, frailty, and comorbidity: implications for
improved targeting and care. J Gerontol A Biol Sci Med
Sci. 2004;59:255-63.

[5] Ziaaldini MM, Marzetti E, Picca A, et al. Biochemical
pathways of sarcopenia and their modulation by physical
exercise: A narrative review. Front Med(Lausanne).
2017;4:167.

[6] Rosic S, Rosic M, Samardzic R, et al. Receptive functions
at childbearing age, perimenopause and postmenopause.
Mater Sociomed. 2014;26(1):49-50.

[7] Vandervoort AA. Aging of the human neuromuscular
system. Muscle Nerve. 2002;25(1):17-25.

[8] Rodrigues F, Domingos C, Monteiro D, et al. A review
on aging, sarcopenia, falls, and resistance training in
community-dwelling older adults. Int J Environ Res Public
Health. 2022;13;19(2):874.

[9] Chang KV, Hsu TH, Wu WT, et al. Is sarcopenia associated
with depression? A systematic review and meta-analysis
of observational studies. Age Ageing. 2017;46(5):738-46.

[10] Tsekoura M, Kastrinis A, Katsoulaki M, et al. Sarcopenia
and its impact on quality of life. Adv Exp Med Biol.
2017;987:213-18.

[11] Bliuc D, Nguyen ND, Milch VE, et al. Mortality risk
associated with low-trauma osteoporotic fracture and
subsequent fracture in men and women. JAMA. 2009;
301:513-21.

[12] Fortaleza ACS, Rossi FE, Buonani C, et al. Total body
and trunk fat mass and the gait performance in
postmenopausal women. Rev Bras Ginecol Obstet.
2014;36(04):176-81.

[13] Barbe MF, Barr AE. Inflammation and the pathophysiology
of work-related musculoskeletal disorders. Brain Behav
Immun. 2006;20(5):423-9.

[14] Garrard JW, Cox NJ, Dodds RM, et al. Comprehensive
geriatric assessment in primary care: a systematic review.
Aging Clin Exp Res. 2020;32:197-205.

[15] PilottoA CA, PilottoA DJ, VeroneseN MC, et al. Three
decades of comprehensive geriatric assessment: evidence
coming from different healthcare settings and specific
clinical conditions. J Am Med Dir Assoc. 2017;18:
192.1-192.

[16] Pacifico J, Geerlings MAJ, Reijnierse EM, et al. Prevalence
of sarcopenia as a comorbid disease: a systematic review
and meta-analysis. Exp Gerontol. 2020;131:110801.

[17] Pernambuco CS, Rodrigues BM, Bezerra JCP, et al.
Quality of life, elderly and physical activity. Health.
2012;4(2):88-93.

[18] Bae S, Lee S, Park H, et al. Position statement: Exercise
guidelines for osteoporosis management and fall
prevention in osteoporosis patients. J Bone Metab.
2023;30(2):149-65.

[19] Costa JNA, Ribeiro ALA, Ribeiro DBG, et al. Balance
exercise circuit for fall prevention in older adults: a
randomized controlled crossover trial. J Frailty Sarcopenia



128 | J Korean Soc Phys Med Vol. 19, No. 1

Falls. 2022,1;7(2):60-71.

[20] S&Caputo DC, Moreira-Marconi E, Costa-Cavalcanti RG,
et al. Alterations on the plasma concentration of hormonal
and nonhormonal biomarkers in human beings submitted
to whole body vibration exercises. SRE. 2015;10(8):
287-97.

[21] Cardinale M, Wakeling J. Whole body vibration exercise:
are vibrations good for you? Br J Sports Med.
2005;39(9):585-9.

[22] Milanovi¢ Z, Panteli¢ S, Trajkovi¢ N, et al. Age-related
decrease in physical activity and functional fitness among
elderly men and women. Clin Intrv Aging. 2013;8:549-56.

[23] Meng F, Shu D, Chen F, et al. Effects of combined
aerobic and resistance exercise on body composition and
physical function in older adults: a systematic review.
Research square. 2022. https://doi.org/10.21203/rs.3.
1s-2400052/v1.

[24] Yang KS, Song JH, Lee SG, et al. Effects of low-intensity
complex exercise program for 8 Weeks on forced vital
capacity in elderly women. Kor Acad Cardio Phys Ther.
2016;4(1):15-19.

[25] Kim EJ, Lee HJ, Lee SH. The effects of fall-prevention
exercise program on lower extremity muscle strength,
balance ability and fall efficacy in elderly homes at elderly
day care center. Journal of muscle and joint health.
2021;28(2):102-10.

[26] Vereeck L, Wuyts F, Truijen S, et al. Clinical assessment
of balance: normative data, and gender and age effects.
Int J Audiol. 2008;47(2):67-75.

[27] Chan PP, Tou JIS, Mimi MT, et al. Reliability and validity
of the timed up and go test with a motor task in people
with chronic stroke. Arch Phys Med Rehabil.
2017;98(11):2213-20.

[28] Johnson VL, Hunter DJ. The epidemiology of
osteoarthritis. Best Pract Res Clin Rheumatol. 2014;
28(1):5-15.

[29] Kim HS, Tanaka K. The assessment of functional age

using “activities of daily living” performance tests: A

study of Korean women. J Aging Phys Act. 1995;3(1):
39-53.

[30] Lim JH, Lee JH. The relationship between body
composition change and muscle strength and endurance
depending on aging at the senescence. J Korean Gerontol
Soc. 2001;21(2):15-24.

[31] Tinetti ME, Richman D, Powell L. Falls efficacy as a
measure of fear of falling. J Gerontol. 1990;45(6):23943.

[32] Kempen GI, Yardley L, van Haastregt JC, et al. The
Short FES-I: a shortened version of the falls efficacy
scale-international to assess fear of falling. Age Ageing.
2008;37(1):45-50.

[33] Bao W,, Sun Y., Zhang T, et al. Exercise programs for
muscle mass, muscle strength and physical performance
in older adults with sarcopenia: A systematic review
and meta-analysis. Aging Dis. 2020;11:863-73.

[34] Cruz-Jentoft AJ, Sayer AA. Sarcopenia. Lancet. 2019;
393:2636-46.

[35] Cruz-Jentoft AJ, Landi F, Schneider SM, et al. Prevalence
of and interventions for sarcopenia in ageing adults: a
systematic review. Report of the International Sarcopenia
Initiative (EWGSOP and ITWGS). Age Ageing. 2014;
43(6):748-59.

[36] Poon LW, Gueldner SH, Sprouse BM. Successful aging
and adaptation with chronic diseases. Springer Publishing
Company. 2003.

[37] Statistics Department of the ministry of health and welfare

106 status survey of the elderly. (accessed on 21 August

2021);2021 Awvailable online: https://dep.mohw.gov.tw/

DOS/Ip-5095-113.html.

DiPietro L, Buchner DM, Marquez DX, et al. New

scientific basis for the 2018 U.S. physical activity

guidelines. J Sport Health Sci. 2019;8:197-200.

Ekelund U, Tarp J, Steene-Johannessen J, et al.

38

—_

[39

—

Dose-response  associations between accelerometry
measured physical activity and sedentary time and all
cause mortality: Systematic review and harmonised
meta-analysis. BMJ. 2019;366:14570.



HEE SYURSZ2IH0| HY=29

UNSTHI SRS DX Y

| 129

[40]

[41]

[42]

(43]

[45]

Kraus WE, Powell KE, Haskell WL, et al. 2018 Physical
activity guidelines advisory committee. Physical activity,
All-cause and cardiovascular mortality, and cardiovascular
Disease. Med Sci Sports Exerc. 2019;51:1270-81.
Nagarkar A, Kulkarni, S. Association between daily
activities and fall in older adults: an analysis of longjtudinal
ageing study in India (2017-18), BMC Geriatrics.
2022;22(1):203.

Antonio GH, Robinson RV Mikel LS, et al. Safety and
effectiveness of long-term exercise interventions in older
adults: A systematic review and meta-analysis of
randomized controlled trials. Sports Med. 2020;50:1
095-106.

Takayama K, Kita T, Nakamura H, et al. New predictive
index for lumbar paraspinal muscle degeneration
associated with aging. Spine. 2016;41(2):84-90.
Sherrington C, Michaleff ZA, Fairhall N, et al. Exercise
to prevent falls in older adults: an updated systematic
review and meta-analysis. Br J Sports Med. 2017,
51(24):1750-8.

Gawler S, Skelton DA, Dinan-Young S, et al. Reducing

falls among older people in general practice: The

[47)

[49

—

[50]

ProAct65+exercise intervention trial. Arch Gerontol
Geriatr. 2016;67:46-54.

Park JH, Kim YM. Effect of exercise with vertical vibration
on the balance, walking speed, muscle strength and falls
efficacy in the elderly. J Korean Soc Phys Med.
2020;15(4):131-43.

Choi JH, Park HY, Sun Y, et al. Effect of exercise
intervention using mobile healthcare on blood lipid level
and health-related physical fitness in obese women: a
randomized controlled trial. Phys Act Nutr. 2023;
27(3):64-70.

Kim BY. The effects of walking exercise during 12 weeks
on the cardiorespiratory function and physical fitness
in elderly women. Journal of Sport and Leisure Studies.
2008;33(2), 851-862.

Papadopoulou SK. Sarcopenia: a contemporary health
problem among older adult populations. Nutrients.
2020;12(5):1293.

Lee TS, Sim NJ, Lee HS. Effects of low-intensity combined
exercise training on body composition, metabolic risk
factors and cognition function in old-elderly obese women.
J Sport Leis Stud. 2018;71:551-6.





