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ABSTRACT

Objectives : The purpose of this study was to investigate the change of posture balance and
muscular strength before and after exercise by conducting a health gymnastics program for the
elderly with chronic diseases of musculoskeletal system.

Methods : The subjects of this study were 32 elderly people who had no experience
participating in the musculoskeletal system linkage gymnastics program over 65 years old in a

rural area in H city, Gyeonggi-do. The data were analyzed by computerized processing with
SPSS 23.0.

Results : The results of the study were as follows: First, the average of muscular strength
before and after gymnastics according to general characteristics was significant in average
according to age, presence of spouse, education level, and cohabitation type. Second, the
subjects exercised for 2 days a week, and 25.59(+0.51) minutes on average. Third, the change
of balance of the face (t=2.993, p=.011), shoulder (t=3.811, p=.002) and pelvic left and right
(t=3.584, p=.004) was statistically significant in the posture balance. Fourth, muscular strength
was statistically significant in motor function of AMS, SMS, and FMS (p<0.001).

Conclusion : Therefore, after applying the health gymnastics program, the improvement of
posture balance and muscular strength of the elderly became apparent, so it is necessary to
disseminate this gymnastics program. The health gymnastics program is expected to positively
improve the quality of life for the elderly.
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Figure 1. Before and after comparison photos dedicated to healthy gymnastics program
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(Table 2) Borg's Rate of Perceived Exertion(RPE)
Scale

RPE Scale Description of Exertion

1~2 Very easy

Easy

Moderately easy

3

4

5 Moderate
6 Moderately hard
7

8

Difficult
Very difficult

Extremely difficult

o
2
—_
o

3. XI24FEH

AL 20189 1249 49HEH 20194 3€ 8
A7HA] HA] EAR = A4 AgE A7) Al =2

T30l oIt 6541 o1 mRlolAN RE .
W Az 2] Hofdt A3 F A7
=23t ojel, e A Y, A7 19 g,
29 ARE Y AREL A FHofut 3] 5& 49
sttt A oAz olg F+Es] olsiet & A
ol FoAol AgstaL, 2018 129 492 2019
Y 39 8] AR, AR A AT AR, AR A
9 5 28 S4e U 3299 AwE HE Y

o= T ot
slsick

4, Xz2AHUY

5% BE ol SPSS Statistics 23.0
Version©.& AAAE|slo], theat 7o 22k &
4 FE SAE Algsto] 29E =E51%1th

3R, Hole B4 1a5AS B9 wlsel

=

CEC R

|

¢
b,
af
(2
e
_O|L
1)
o

0.

A, 27 AR =209 A8 o I Heo Wi
& B, BEEHAE 45l

A, 27 A 208 J8 4 - T A 749

B, BEHEA} PSHE -H Y (Paired t-test) 2

fu o
M
)
s

A, A% Ax Z2T0H HE -5 FHS
o, FEEA} S HE t-HA(Paired t-test) 0.2 B
A1t

5. BoIX 17

£ AT (N ol ST 9 Ax T
271380 Fofo}it gl 654 o} 1Qlg ko=
AT Fol BolZ W St AT} 2
sl oMAekE HaE 4 9w, B ARAL 47
2025 Agse, 77t B ¥ 3749 ol
719 Astlth. ArdRtel AfEe ot
of wet AT FoPrt olFold ATe feid 2w
2 Bk



1. UEHE SN0 M2 2 HE D2IY MG
M- 2 BF X0

(]
[©)

AT A Uukd EAdo] whE &5 A - %9
<8 g2 A%, WAt §5 1S A=, 54 3
go] weh Bate] A7t {oJgt AR YEiT
(Table 3).

Agol] wehis Az 2209 A8 Holl= 7|9
2(F=8.121, p<0.001), THEES(F=5.032, p=0.000)
W AL Fojl= B (F=6.098, p=0.002), 71¥
E(F=5.893, p=0.003), HH=R=(F=6.961, p=0.001)
Lol Hto] Apol7t fosigitt. E9l, 7MY =
2 HSIE HQl 72 65~74A|12 71ETY Batol A
Z T2 A8 Hof 23.2(+17.20)°14, H8 &
o 54.9(+24.47)= FoulstA WAL, =T
Y PHF2 Az T2 7W Z8 Hoj 44.7(+27.25)00
A, B& Fof 74.3(£24.09) 22 Fo|ujohA W3l
Aot By g2 Al 220 Fg Hof 13.2
(£7.42)0014, & Fof| 27.5(£7.42)Z S7151A.2.
U, BAZHCE FololAl= ottt

B2} -R5o]) whebils AR 2R A8 Ko
£ 71828(t=0.322, p=0.033), &-& o= B
(t=0592, p=0.002), 71HE(t=0.614, p=0.009), th
E8(t=0.682, p=0.032) ZFollA H+#2] 2|7t
folsigitt Az T2 e Aol 7|HIEL
HlAFY o] Wt 31.3(£30.79) 02 FajeAr Bt
13.3(+16.35)H0h £t A 2219 § 52
g, 7|93, EEY BdE SRRl A9t
T QAR B o A5515i.

W& Jro] wEis AR T2 A8 Fogt
Wﬂﬂ@loﬂﬁ Bat] o)zt Fofskairh=-2.084,
p=0.045). 3= =7k 64 ook Fwt{58.9(+24.40)]
Hetod él% B85.0(34.24)10714 tiElZEo]
FOoHA| =A Lretsit.

=

H21# 28, 2020 65

57 Fefoll wetAe Az Z2TH A48 5 6
HojlA] B2 Zjo |7t L5t TKF=3.597, p=0.039).
5271 oA Aot 359 Bt 28.6(+10.52)
o2 7P =940, 29 olde] 715o] A A= A
$-9] WS 24.3(+9.92) 02 TIrkgo|glon, &1}
A= 7A9-0] HFS 18.2(£8.29)F 7FF Wotth

2. 2% MZ DRI NG § 25 A W
2

ALY 25 & 25 T3 B4 Table 4
oF Ztt.

145 3 2% Az =2 3q0] AP 1257 &
A Sl 123 25 248 H97T 67(18.8%)°19)
31, 10~113] &40] 16%(50.0%)°= 7P Eoko.
o, B EHEL 10. 15(+1 35)3] o] E} 1257t
WAt A7 & ohE 47 53
Uol 13] o7} 37.5%= 7P WAL, 7&&&%
& HlEE 1.97(£0.87)32 W5 ;ﬂbﬂi A Qof] 15
Uol 2k 2~3Y 52 A&l A o= et 1
3] &5 AR 304 oldo] 187(56.3%)°1%11L, B
+ 25.59(+0.51)% ©o]3ict.

e 12

=

3. UZ Mx Z2OY HE M- 2 XM 2

127749) %} Az =
71&7] M3kE 573 A3k= Table 59 2t 4=
7171, o7 71871, & 71871, 5 71571, &4 &
< 718719 HalE e AP 24 Hulelsd
GB-03ME S-7gsto] HalE B7Iskaitth. A 7=

]_,] x%/\c]- H%H‘— 51—0%]- /\]-x]oﬂ/q 2@11 l:ﬂ—o(;l: x%z
e 71%0E A, o 9= 2" vvk 5& 53
o[, 5 64° o}, EXEZ 8~15° APlE A4 |
9= shotek

1 AT A% Az 2209 48 A - 59 24
TS L=(t=2.993, p=.011), oP7H(t=3.811, p=.002),



ol

iod

ﬂumﬁwbm Ie[nosnul [elowsf : SN \ﬂumﬁwbm JTenosnua mﬁ%ﬁmum . SINS \Lumﬁwbm Ienosnur feurtuopde : SINY

06L)8¢T (SL8WET (889)1¥S (299)81% (L1L)9gE 6SLY6LT @4

(LOLTF)IT09  @TLTIEF)96E  (S88FF 6L (OVIET)8SE  (LSLIF)SOIL #3LF)96 FFOIT 40] 9A3] OIOU02
FOCFILTY  (S9THEEHy  (CC6FILTT  @SOITFIE  (98STIF)F LI (ISLF)F6 #6961 S[pprw ’
(IS°0ZF)S6Y  (€9TTF)0FE (€8TF)0'9 (I1901F)S 61 FSE F)SL (AN£319Y1 €9 ysy

(896750 (1267280 GyLH16T (8€9)95F (LELY6OE FTTITLST @M

0002099  (SOFYF)TTy  FI8 FILYC  (S9STF)T9e  (OI'LZFO6I  QIOIF)OFI (8'81)9 ¥ =2 S3SBSSIP JIUOIYO
(05°8ZF)B19  FELZF)IOYH  (C00IF)LTC  @LSIFITOE  (SIF)NTC  (L89 F)OI (S7907 ¢z jo Tequmu
€O IEFI6T9  (0LTF)90F  (ISTIF90C  OTFIF)E9  @BLTIIFIFL  (98S FOL (8'81)9 s

(861)80L'T (T9Z)¢0%'T (6£07)L65°¢ (119005 F07)2L9'T (€12)929°'T @

OFSTREIL QST @66 T OSFINITE  QOTIDHISL  ESF6  OV8  guommmuss o adf)
@OCTHITL  (CTLEF)I8S  @SOIF)98  (OFTFWTr  (EFIFFILEE  (688F)FFI (8'81)9 so[dnoo HOHEIAEHO?
(LT'STFBHS  (66'8TF)99¢ (678 F)T8T  FLGTT)ETIE  (I6LIFGHI 87'LT)8'8 (€'99)81 suofe

FTINFT1- 066")€10° (Te8wiT- (0€£)886™- (699)1¢Y - (L8Y)E0L - @n
(TO6GZF9F99  FOTEF)8EYy  (BBOIF)ZTL  (BLITF)99E  (889ZF)80C  (F6'LF)90T (8'89)T ou [lej jo o118
FSOTF6ES  (OF9TF)6y  GVL I FGLOTF)TLL  (STHIFI6II 0297)9'8 (1901 sok

(SY0)%80'7-  (8LONT9TZ-  (HSOHZ00T-  (L91)F89T-  (€80)€LTT-  (SLT)HTTT'T- @y

FTHEFIC8  (SS8EF)ZT8L  (LETIF)IBGL  GSTFFIOT9  GIGEFOFS  (SHHF)FET #6)¢ sIeaf 9 = [949] UOIIEONPa
OF9CF)6'8S  (99FZF)6LE  (LT6GF)O0C  (S98IF)I'GL  (B6CTFILET HLLFY 6 (9°06)67 sk 9 =

(T€00¥T T (600)79LT (Z00")88E ¢ (T90)er6°'1 (€€0NzeTT (T01)989°1 @n

(THYLF)ISSS  FSOTFTHE  (08L F)E8L  @IGIF)6LT  (SEIIF)ECI (18'9F)5'8 (L'89)zT ou Iouired agerirew
0O8ZHIIL  (LTGZFFT9  (Q00IF)88T  OLTIEF)8F  GLOCF)ETE  (66°LF)8TI € 1901 sok

(1001969 (£00)€68°S (20078609 (900)2€0°S (000)12T°8 8IT1)LIZT @4

(GIZIF)S0E  (@T¥% F)S0L  (Z69F)SEL vz F)T6 00T F)O'1 07 %¥)8°S (8'81)9 | = oS
(T60ZF)ET9  O6FIFIOTW  GELF)O8T (ATLIFGG6C  (CTHFITIF)EIT G LTS ©op)er ¥8-GL

GOVCFETL  (UFFCFI6TVS (@Y LF)SLT (STLZF)ILTy  QTLIFTET (T LF)TET (CXi2g! 7/-99

(80€)5€0°T (6567850 (Te8wiT- (IzyHioe (Ire)ar (98¢)6./8'- @n

(ILSTF)IP19  (Q0TIEF)ILE OTOIF)ITC  (CLSTF6TE  GOFCF)SGT (85 °LF)E0T (L€6)0¢ S[eway Jopua3
(€87 F0T8 (066 )OSy  (IL0F)S0T (0L F)OS  (€TF)SIT (IL0F)S°S €9 S[ew

SIA SIS SNV SNA4 SIS SNV (%)u UoneolISselo

(AS)IN 1se1-1sod

(@s)n 1ser-aud

SonsLIREIeYD [eIaua3 01 Surplodde weidold souseuwis yieay oY) jo uonedrjdde oyl Ielje pue 210joq YISUalns JE[NOSNW JO UOHELIEA (¢ 9[qE])



ZF 2(t=3.584, p=.004) 712719 ¥k} BA|
Aoz FotAtt. A Ax A8 A S0l &
27171 A4 HePE 17 A3,
271 43 W9 e 7R AR e /Il
ey Zﬂé g A, 5 d=7le7e) Welke Y H
9 18 AskaL 247(77.4%)°] 71&719] ¥t
7t EEL g el 28I, oPivIeTE

H21# 25, 2020 67

31%8(96.9%)°1 712719 et 4 Ee A4
Aol 2HskieH, 9t 71E7le Y BF
7t FrefstAl HokE AR, A Wele /It o
2 A3 Az 22T A85] A A 43
S Bl u e o, Ax A8 5 AA 712717
A og Vg THsH WS &
AU

(Table 4) Post-frequency analysis of the health gymnastics program

classification n % mean SD

8-9 times(60-70%) 10 313

exercise attendance count 10-11 time(=80%) 16 50.0 10.15 +1.35
12 time(100%) 6 18.8
< 1/week 12 37.5

exercise frequency < 2/week 9 28.1 1.97 +0.87
> 3/week 11 34.4
< 20 min 14 43.4

exercise time > 30 min 8 563 25.59 +0.51
< 2/week 5 15.6

other exercise time > 3/week 7 21.9 2.44 +0.79
no 20 62.5
total 32 100.0

(Table 5) Changes in postural balance before and after the application of the health gymnastics program

pre—test post-test
postural balance df t p
M(SD) M(SD)
face 2.92(+ 1.19) 2.15(+ 1.34) 12 2.993 .011
shoulder 3.00(= 1.00) 2.14(+ 1.14) 12 3.811 .002
neck 48.39(+ 8.33) 50.62(+ 9.19) 12 -1.060 310
back 49.00(£10.52) 49.54(+£13.23) 12 -0.201 .844
pelvic left-right 3.69(+ 1.03) 2.39(+ 1.19) 12 3.584 .004
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(Table 6) Changes in muscular strength before and after the application of the health gymnastics

program
pre—test post-test

muscular

strength minimum maximum M(SD) minimum maximum M(SD) t P

value value value value

AMS (times) 3.0 30.0 10.0(+7.44) 6.0 48.0 21.9(£9.89) -11.221 .000
SMS (sec) 0.0 120.0 19.6(£23.70) 0.0 120.0  43.8(+£30.12) -8.924 .000
FMS (sec) 5.0 120.0  33.8(%£25.22) 10.0 120.0  62.8(+30.12) -12.372 .000

AMS : abdominal muscular strength/ SMS : standing muscular strength/ FMS : femoral muscular strength
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