¢ YlZtSeta|X| M253 M5%, 2013 10 ISSN 1225-4886(Print) / ISSN 2288-338X(Online)
“‘ Korean J Adult Nurs Vol. 25 No. 5, 539-548, October 2013 http://dx.doi.org/10.7475/kjan.2013.25.5.539

HIEFD D &30 Y219 SdlA X H, 288 %
AHPDISH OIXl= 3

1 A2
2017’ 224

JEUNSt k3, olsfol Aot ke

Effect of Vitamin D Supplementation on the Physiological Indices, Muscle Mass,
and Physical Functions of Aged Women

Kim, In Kyung' - Kim, Ok Soo®

1Department of Nursing, Youngdong University, Youngdong
“Division of Nursing Science, Ewha Womans University, Seoul, Korea

Purpose: The purpose of this study was to investigate the effect of supplemental vitamin D on the physiological
indices, muscle mass, and physical functions of aged women. Methods: A non-equivalent pretest-posttest design
was used. The participants were 65 elderly women with low serum vitamin D levels. This study was conducted
for 12 weeks. The experimental group (n=34) received vitamin D and regular exercise whereas the control group
(n=31) received only regular exercise. The data were analyzed by the IBM PASW Statistics (SPSS) 19.0 program.
Results: Serum vitamin D (U=0.00, p<.001), parathyroid hormone (U=99.50, p<.001) and calcium (U=250.50,
p<.001) levels were significantly increased in the experimental group after the intervention. The experimental
group showed significantly increased scores of muscle mass, strength, physical balance, and gait compared to
those of the control group. Conclusion: Vitamin D supplementation improved physiological indices, muscle mass,
and physical functions. In addition, this program may help to prevent disorders of the musculoskeletal system in
aged women.
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6cc®] Holl5 e wlo A A E Fuf2 Fol B4 H& 718
o FAHR B Al&s] @3S et @9 2k 2471
(Hitachi 760-210, Hitachi, Japan; Liaisome 2229004142,
Diaso riam, Italy) 2 w433} it} 2 Q7oA vleldl D& 10
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2 A5ty (Holick et al,, 2011).
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?ﬂ]xﬂ._ﬁ B EFolM= 7Y & $-5-&(Table 1) 10
Z4103] 2H|E, 125 &t 22 ZE= vhEsto] AAI5HS
T} BE 52 552 WA & Ao A= vt
WA 715 M QoA o] FoA =S sttt BE T2 Aol

Table 1.Contents of Exercise Program

Week T1rr}e
(min)

Stage Contents

1~12 Warm up Deep breathing, Stretching 10

and massage
Main
excercise

Range of motion exercise 30
Side arm raise

Arm curl

Wall push up

Range of motion exercise

Half squat

Knee curl

Back leg raise

Ankle dorsiflexion/
plantarflexion/rotation

Cool down  Deep breathing and 10

stretching

5. MXe 82X 1y

e
2

T-= Aghar Agae el 9 dsle] HolE AA &
& & A|FY5HACHIRB 2011-9-7). A5 A tiAdAtoll

Al Q73] FoXE AL £ A7l Ao = o] Fo]
A F J=F 3t AFPEAeIAIE o wet vg-olut ¢
Lz Aolm FoieF dstA] &S 44 AdAE
At o n Fojxte] ol B}
7§-»3H =7 7-]0] o Htﬂo].o:]];]. goﬂ 74
BE AL A= 713 TH 2 A
G| A A7|E vhzol ¢bd g 5t
of #7] A st Y F85 F A7As 93AE Folo
AAE] HF H7] ZeE skt d7tel AR ZA|
= A7t A7) A Aol EAE olsfstaL S 3
435 Ao A AT 2N AN ST T3 didAle] =




2D {7 o gl dalH X8, 258 H MAM IS 0jxls S

E A7ARE A2 4594 SES sty 97 Fo 2
5 A7 1stgiek, vhATko s Aol Foldt BE tPyA ol
A7) BAHE st

6. Xtz=4

T8 A5 SPSS/WIN 19.0 $A Z2 I 0]-8-3hof
B3890 2 9= Kolmogorov-Sminov AWM E ¥
FRES ARstelon] A4 Fo WL ATRE
A Qagko B W B 24 AHgstel 43I
27 B 524, HlE D B 542 715 A

A9 vhazel A FA4 A5 Inde-
pendent t test, Mann-Whitney U-test, Fisher's exact test
£ ARgsto] Bkt thidake] AR - AL A A a3t
o] 3t 745 Mann-Whitney U-test= #2138} It}

&2
32
o

1. MR (hEZO| AR 54 U B4 WA Ofet A
dSUY A5

B AT At F 5o Hit %A A¥
2 73,714 .4A, 2T 73,215 1A i}, thidate] et
7)o AETFL 1538442 cm, R 153.7+4.6 cmo]
™ B BRI AFEL 58.1+6.8 kg, HET-259.6+
7.4 kgolSltt, B ATt date] HEFOF of o= Foket
I Yo 2 FET AT AL 58.8%, a2 64.5%2

7P B2okon] 19 Fa Wl =& AIZEL 30004 1AL o]

W7k AL 52.9%, PERTE 61.3%= 78 Bokeh o
A7F g2 0 2 A F3 dd Hat vER DE AdwellA] 0.58
+0.86 ug, HETA 0.51+0.82 ugol o™ Zxe A3
oA 203.74£44.51 mge thZxTollA] 198.30£19.22 mg
< AFB ATt BE F5 Wi AT dixate
SAALE Fofgh Apol7t glo] F AFe] T2 AgdS &
 $A3IcH(Table 2).

Hat A el D 52 AgaollA] 15381276 ng/ml,
ol 14.82£2 .84 ng/mLE Vet o v 1 vho] Alg]
|E 2 257, 29, A7)0 BE WA dda
2 FoJg o7t YERA] ot F 52 T2 J

o} 2= 919tk(Table 3).
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2. HIEtZI D M3 =3t Y

D71

AT izl vlsf HER] D A A A Axd ¥
A vEl] D, Rz aE 2y 50 f23t 2lolzt
A& Aolct. & AA e A= Table 49} ek, I3 AL A
7} g3 vleldl D (U=0.00, p<.001), B34 s 28(U=
99.50, p<.001), Z<(U=250.50, p<.001)& A&7ro] =
ol vlaf f-ofgh wiskrt Qdet. webA] 7K 12 AA| =i

2) 714 2

AL =Tl vlsl| 28] S Aol & A
gt A= Table 49} 2o}, 5% 54 23 QX A
(U=30.00, p<.001), 9Z AF=|(U=0.00, p<.001), L. 2%
3FA)(U=55.50, p<.001), Y2 3}x](U=69.00, p<.001)2]

il

Table 2. Homogeneity test of General Characteristics (N=65)
o ; Exp. (n=34) Cont. (n=31) tor Uor
Characteristics Categories . ] P
n (%) or M*=SD n (%) or M+=SD Fisher's exact

Age (year) 73.7+4.4 732151 0.43 .064

Height (cm) 153.8+t4.2 153.7+4.6 0.08 929

Weigh (Kg) 58.1+6.8 59.6+7.4 0.82 415

Medication Yes 20 (58.8) 20 (64.5) 1.05 436
No 14 (41.2) 11 (35.5)

Exposure time to sun (day) <30 min 13 (38.2) 8(25.8) 0.05 .550
30~ < 60 min 18 (52.9) 19 (61.3)
60~ < 120 min 3(8.8) 4(12.9)

Dietary intakes (day) Vitamin D (ug) 0.58+0.86 0.51%0.82 500.00 .706
Calcium (mg) 203.74+44 .51 198.30+19.22 472.00 470

Exp.=experimental group; Cont,=control group.
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Table 3. Homogeneity test of Vit D related Characteristics (N=65)
18 =34 Cont. (n=31
Characteristics Categories () it () p
n (%) or M£SD n (%) or MESD
Physiological index 25 (OH)D (ng/mL) 15.38+2.76 14.82+2.84 0.80 424
PTH intact (pg/mL) 50.25£13.80 50.99%9.83 0.24 806
Calcium (mg/dL) 9.06+0.41 9.11%+0.32 0.59 556
Muscle mass (kg) Right upper limb 1.95%+0.16 1.94+0.14 0.10 914
Left upper limb 1.89+0.23 1.95%0.20 1.14 256
Right lower limb 5.70£2.05 5.75+0.74 0.12 901
Left lower limb 5.21%0.59 5.31+£0.51 0.71 480
Muscle strength (second) Sit to stand 11.93+277 11.57+3.34 1.46 147
Physical balance (second)  Semi tandem stance 21.31%3.14 21.38+2 .30 0.30 759
Tandem stance 20.63+211 21.16%+1.74 1.09 .278
Side by side stance 23.09£3.71 2495+285 1.37 A75
Standing on one leg 9.49+477 10.06£5.56 0.44 658
Gait (second) Usual gait speed 6.33+1.10 592+1.71 1.14 258
Exp.=experimental group; Cont.=control group; 25 (OH)D=25-hydroxyvitamin D; PTH=parathyroid hormone.
Table 4. Differences in Physiological Indices and Muscle Mass between Experimental and Control Groups (N=65)
i Pretest Posttest Difference
Variables Groups
M=+SD M=+SD M+SD U (p)
25 (OH)D (ng/mL) Exp. 15.38+2.76 27.64%+253 12.26+3.28 0.00 (<.001)
Cont, 14.82+£2.84 11.97+£3.05 -285£275
PTH intact (pg/mL) Exp. 50.25+13.80 39.80£11.46 -10.46+13.32 99.50 (<.001)
Cont, 50.99£9.83 57.62+11.67 6.631£9.92
Calcium (mg/dl) Exp. 9.06+0.41 9.27+398 0.21+0.47 250.50 (< .001)
Cont, 9.11+0.32 8.97+0.27 -0.15£0.32
Right upper limb lean mass Exp. 1.95+0.16 2.21£0.34 0.25%0.26 30.00 (<.001)
Cont, 1.94+0.14 1.91+0.14 -0.06%0.17
Left upper limb lean mass Exp. 1.89+0.23 2.13%£0.30 0.24+0.17 0.00 (<.001)
Cont, 1.95+0.20 1.87+0.24 -0.08+£1.23
Right lower limb lean mass Exp. 5.70%£2.05 6.831+2.67 1.12+2.49 55.50 (<.001)
Cont, 5.75%+0.74 5.53%0.66 -0.21£0.40
Left lower limb lean mass Exp. 521+0.59 6.65£2.40 1.44+221 69.00 (< .001)
Cont, 5.31%+0.51 5.14%0.60 -0.16+0.47

Exp.=experimental group; Cont.=control group; 25 (OH)D=25-hydroxyvitamin D; PTH=parathyroid hormone.

5Fe Aol ol vls) felshl S7eh ek, mreh
A 714 22 AA AT,

3) 714 3
AT izl vis| AA715
o] F¢d Aot & AAT 2

=8 AT, 1Y
Table 59} 2t} &

1

I8
i)

HE ST A oAbl Pglrt Lofubr|(U=148.50, p<
00D)= Aol thzoll vIal frefsiAl = U. AIA

T S 43 A EAA|(U=130.50, p<.001), LBAA
(U=226.50, p<.001), 3= rear 9k 7](U=82.00, p<.001)
g}Eol|x] Aol tizatoll vlsl f-olsiAl A=Yl Lt
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Table 5. Differences in Physical Functions between Experimental and Control Groups (N=65)
) Pretest Posttest Difference
Variables Groups
M=SD M=*SD M=SD U (p)
Sit to stand Exp. 11,93+2.77 9.62+2.00 -232£2.15 148.50 (<.001)
Cont, 11.57£3.34 10.29+2.88 -1.28+1.78
Semi tandem stance Exp. 21.31+3.14 24.43+250 3.12+224 130.50 (<.001)
Cont, 21.38%2.30 23.01+1.87 1.62+1.98
Tandem stance Exp. 20.63+2.11 23.62+2.16 3.08+2.10 226.50 (< .001)
Cont, 21.16%1.74 22.36+1.36 1.85+1.52
Side by Side stance Exp. 23.09%£3.71 23.34%3.601 0.25+3.20 428,50 (.194)
Cont. 2495+285 25.11+3.39 0.17%+1.41
Standing on one leg Exp. 949+477 14.16£531 4.67%14.23 82.00 (< .001)
Cont, 10.06%£5.56 13.36+4.40 3.30+1.16
Usual gait speed Exp. 6.32+1.10 5.76%£0.96 -0.75£0.78 132,50 (<.001)
Cont, 5.92£1.71 5.64%+1.39 -0.28£0.25
Exp.=experimental group; Cont.=control group.
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