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A Comparison of Nutritional Status and Muscle Strength of Elderly Women
in a Social Welfare Center and Those Residing at Home

Ok Hee Lee'

Department of Food Science and Nutrition, Yongin University, Yongin, Korea

ABSTRACT

In this study, the nutrient intakes, dietary quality, and muscle strength of elderly women in a social-welfare center of
a large city were compared with those of elderly women at home in a large city. Also, the relationships between muscle
strength and nutrient intake status were investigated in both elderly group. The results of this study were as follows:
The ages of elderly in the social welfare center and of elderly in general home residing elderly were 68.2 and 70.3 years,
respectively. The average energy and nutrient intakes of both groups were lower than the Korean RDA. There were no
differences between the groups in terms of macro-nutrient composition and quantity. The elderly in center showed
significantly lower intakes of vitamin B,, niacin and calcium than the home-residing elderly. The hand grip strength and
back muscle strength were lower in the elderly of social welfare center, but a significant difference was found only in
the left hand grip strength. The muscle strength, especially the left hand grip strength of those in social welfare center,
showed significant correlations with various nutrient intakes. In contrast, generally no relationship between muscle
strength and nutrients intakes status could be found in the home residing elderly. The variances in the mean hand grip
strength and the left hand grip strength 19.0% and 18.6% respectively, were explained by their ages. This is in contrast
to 22.3% and 32.4% of calorie intake and vegetable protein intake in the elderly of the social welfare center. In
conclusion, the status of nutrient intake in those in the social welfare center seems to be low, and it is assumed that the
low calorie and vegetable protein intake may contribute to the muscle strength decline in the socioeconomically high
risk elderly. (Korean J Community Nutrition 7(5) : 603 ~614, 2002)
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Table 1. General characteristics of elderly % (n)
. Elderly in
22?2:(;? social wzlelfore Total
center
Age (years)
60-70 34 (61.8) 18 (45.0) 52 ( 54.7)
70 < 21 (38.2) 22 (55.00 43 ( 45.3)
ot . 55 (67.9) 40@2]) 95000
Mean £ SD 682+48 70350 690=x50

Educational level*

Under elementary school 31 (56.4) 33 (82.5) 64 ( 67.4)
_Abovemiddleschool 24 436)  7(74)  31(326)
Totat 55 (57.9) 40 (42.1) 95 (100)

Spouse
Yes 28 (50.9) 25 (62.5) 53 ( 56.8)
No 27 (49.1) 15 (37.5) 42 ( 442)
Tota 55 (57.9) 40 (42.1) 95 (100)
Household income (1000won)
<600 50 (90.9) 34 (85.0) 84 ( 88.9)
600-1000 3(55 2(50 5( 53)
2000 21036 4000 6( 83
Totd 55 (57.9) 40 (421) 95 (100)

Houshold money expenditure (1000 won/month)

Mean = SD 690.0 + 559.0 638.0 = 742.0 670 = 630
Physical activity

High 16 (29.1) 8 (20.0) 24 ( 26.3)
Moderate 26 (47.3) 25 (62.5) 51 ( 83.7)
low 13036 7079 20(21)
Totd 55 (579) 40 (42.1) 95 (100)
Regular exercise

Yes 36 (65.5) 21 (52.5) 57 ( 60.0)
No 19(34.5) 194750 38 ( 400)
fota 55 (579) 40 (42.1) 95 (100)
Total 100 ( 95)

* p<005by x2-test
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Table 2. Anthropometric measurements of elderly (Mean + SD)

Elderly in social

Variables Elderly in general welfare center
Weight' (k) 573+79 579+ 7.6
Height (cm) 180.1 £ 6.2 151.4 + 4.2
BMI (kg/m?) 255+ 3.2 25.1 £ 3.1
Fat-free mass (kg) 37.2 £ 4.1 374 +£36
Fat mass (%) 345+ 438 349+ 50
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Table 3. Nutrient intakes of elderly

2 AFFE A
HFole) o
AT A
7 JUBH

(Mean = SD)

Variables

Elderly in general

Elderly in social
welfare center

Food amount (g)

Energy

Protein

Fat

(kcal)

(kcal/kg)

@
(%)
(g/kg)
@
(%)

Carbohydrate (g)

Fiber
Mineral
Vitamin A
Vitamin B,
Vitamin B,
Vitamin C
Naicin
Calcium”
Phosphorus
lron
Potasium
Sodium
Cholesterol

(%)

(@)

(@
(egRE)
(mg)
(mg)
(mg)
(mg NE)
(mg)
(mg)
(mg)
(mg)
(mg)
(mg)

1018.5
1447 .2
26.0
57.7
16.9
1.04
30.0
17.8
239.6
67.1
6.9
24.1
711.8
1.06 =
0.86 +
126.3
13.2
539.9
985.2
1.9
2462.8
4646.2
163.9

+ + HH+H+ H+H+ + H+F H H+ + H

oW W H R W

385.7
400.0
8.0
20.2
3.7
0.4
16.7
7.2
60.9
8.6
2.9
33.7
1117.2
0.5
0.6
84.5
54
287.6
367.4
6.9
947.1
1943.3
142.2

9266 = 2734
14349 = 4570
254 £ 89
527 = 185
148 + 27
093+ 04
251 £ 160
169 = 846
2509 = 829
698 = 99
63 + 30
171 = 63
502.1" = 341.6
088+ 04
066+ 02
1179 = 744
118 £+ 50
4165 + 2242
847.6 =+ 2962
111 £ 68
21664 = 779.2
4386.6 + 1734.6
1324 + 1189

1: Not significant at p < 0.05 by t-test

*: Significant at p <0.05 by t-test



Table 4. Nutrient intakes from animal and vegetable foods
(Mean = SD)

Eiderly in social

Variables Elderly in general welfare center
Animal protein (@ 23.6 £ 13.6 194 + 11,9
Vegetable protein  (Q) 347 = 108 334 + 139
Animal fat (@ 120 = 11.2 89 = 87
Vegetable fat (@ 181 = 99 163 = 11.2
Animal Calcium™  (mg) 2456 + 2268 1507 + 1352
Vegetable Calcium (mg) 2966 + 1432 26567 =+ 163.5
Animal lron (mg) 282+ 3.8 221+ 26
Vegetable iron (mg@) 216+ 46 885+ 6.6

*: Significant at p <0.05 by 1-test
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Table 5. Nuirient adequacy ratios of dietary intake in elderly

Table 6. Muscle strength of subjects

Elderly in social

Eiderly in social

Variables Elderly in general welfare center Variables Elderly in general welfare center

MAR> 0.80 £ 0.2 076 £ 02 Right GS"? (kgs) 177+ 44 164+ 45

MAR>=0.75 27 (49.1) 13 (32.5) Left GS™ (kgs) 167+ 49 143 + 49

MAR <0.75 28 (50.9) 27 (67.5) Mean GS® (kgs) 172+ 44 154+ 44

Total 55 (57.9) 40 (42.1) Back strength (kgs) 41.1 137 383£110
NARs' for Nutrient 1:Mean £ 3D

Energy 082+02 079 £02 g ase;;‘ggjvlngggi?%hhf and left hand grip strengths

Protein 0.88 + 0.2 0.84 £ 0.2 *: Significant at p <0.05 by t-test

Vitamin A 0.65 + 0.3 0.62 £ 0.3

Vitamin B, 084 +02 0.80 + 0.2 Aol gut xqlof wlg] W HWollo, AlsEA|%

Vitamin B, 0.62 =03 0.56 + 0.2 wQ1E0] Yul w1 S nla) s =93} B2 7511]24 2

Niacin 0.85+ 0.2 0.81 £02 EoA Aol7} Qs A A B¥} ujSw 79o) Y

Vitamin C 0.88 + 0.2 091 £ 0.2 szoli} gl gelo] debge] JolE Aashe

Calcium 0.69 + 0.3 057 £ 0.3 T A = 2= - A

Phosphorus 0.95 + 0.1 0.92 + 0.1 53 Hog

ron 080%02 076202 -?—a vzt iﬂ—‘é—oﬂ tHz:f} ﬁfﬁ FFATEA sk A

1: Mean = SD

2: Mean adequacy ratios

3: Not significant at p <0.05 by t-test
4: Nutrient adequacy ratio
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3lo] ARBEX | 1 EC] 2HZE} Asta FellA A
sto] Agsfof & HFu)go] Ut A7F =19 ok F u)
of) g3l5ict.

drkz oz 8L 20~30thoA peakell EE3le] 45~
5047HA) fA3H, 80th7kA] B H o= 10de) oF 12~
15%% 7438l (Young 5 1984; Bassey & Harries
1993; Bemben % 1991), 20thell vla] 60the}l 70thel
30~39%9] Z8<&ao] dojdutka st Bevier 5 1989;
Young ¥ 1984; Frontera 5 1991). oJx}9] A% At
wrh 98 AlAsR|E BUF ZHA 53 gdas @
£ 452 Ao, AA 2| 74 wi-go] Ynr}

2 Ho|tH(Hurley 1995; Murray 5 1985). ¥ A3
A TR T8 iYL A F A el AolE R
o]x] sk} Uk o2 ZEo) AL v uE A
WA 3He] Zhael o8 diabd gavhady) H¥, 2
A 2] whiAo] 7HA3IAA dojdtH(Baumgartner 5 1996;
Fu & Nair 1998). Adhd gA49] Tare d34ES 7
A she 2% 9 274 IR ¥4 A 26
(Short & Nair 1999) &8 Zagt 37 324 trilks
9] vt dojukedl 53] 259 il ek #
Adiakgol 244381A @rhEvans 1999, Robert & Dallal
1998). o g 28 ZrE x99 BEFHE A8
713 FAurHE 2 &% 58 Zae A Aot

Table 7. Categorization of elderly by mean hand grip strength

Hand grip Elderly in Elderly in social

Strength” generat welfare center Total
> 15kgs 40 (72.7)! 18 (45.0) 58 (61.1)
<15kgs 15 (27.3) 22 (55.0) 37 (38.9)
Total 55 (57.9) 40 (42.1) 100 (95 )
* p<0.05by x’-test
1:% (N)

Ao 2HY fAl= YIETH fAlo] B # o}
Yet e of] dibd A8 ot o3 oA F
A7 FAYE #-do] Uk £ ATelA drt A7helle]
I3 ARIEAR el 2ol AR WETt 3 A&
ofgjo] B AL thEAf] ALEFIAE 7P 1S
W= AZET Yol JYog Bavke vl Ao &
o A AL AR I A3AS T AAE Fog Ko
o, 289 fA8 fAsixs o8 3oy uikd 2
& A8 Y] WAl i A=UE A7 est
o 3tk

4. 28 O JRE, 494 ¥

=89 AgeH G o9 oy, wi2gs 5
B5to] Table 89 7 =2l e ¥ A 84
£ ARAFE AXNSSIT At 25 A BReEe
Yol & &9 W& =000D), A% % A =
Ak @] W9 BIATHp =0.008, p=0.012), W}
282 719 &9 W& =0.000D), ARLxA ¢

Table 8-1. Correlation coefficients between muscle strength
and anthropometric variables of elderly in general

Variobles  RightGS' LeftGS Mean GS? Sfeﬁ‘fh
Age (yean) ~0.403"" -0.426™ -0.438" -0575"
Weight (kg) 0133 0143 0146 0094
Height (cm) 0.365™ 0326 0363 0252
BMI (kg/m®) -0035 -0006 -0021 -0.023
Fatfree mass (kg)  0345" Q305"  0342° 0275°
Fat mass (%) -0250 -0.169 -0219 —0240

*: Significant at p<0.05  *+: p<0.01, #x+: p<0.001
1: GS=Hand grip strength
2: Mean GS=Mean of right and left hand grip strengths

Table 8-2. Correlation coefficients between muscle strength
and anthropometric variables of elderly in social welfare center

Variables Right GS' Left GS Mean GS’ s:ec:wcj(ﬂ
Age (year) -0003 -0046  -0027 -0.408
Weight (kg) 0132 0099 0.121 0.161
Height (cm) 0.193  0.037 0118  0.202
BMI (kg/m?) -0044 -00004 -0.023 -0.012
Fal-free mass (kg) 0251  0.059 0160  0.253
Fat mass (%) -0076 0122 0030 -0040

*: Significant at p<0.05  +x: p<0.01, *xx: P<0.001
1: GS=Hand grip strength
2: Mean GS=Mean of right and left hand grip strengths
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Table 9-1. Correlation coefficients between muscle strength
and nutrient intakes of elderly in general

Table 9-2. Correlation coefficients between muscle strength
and nutrients intakes of eiderly in social welfare center

Variables Right GS' Left GS Mean GS° sf?ec:fgkth Variables Right GS' LeftGS Mean GS° stzjncgkfh
Food amount (g) 0.259 0.135 0.203 0.193 Food amount (g) 0310 0495  0431* 0.274
Energy (kcal) 0.087 0.114 0.106 0.117 Energy (kcal) 0318  0561™" 0473 039"
Protein (g) 0.156 0.181 0.178 0.149 Protein (g) 0.176 0.391" 0.306 0.352*
Fat (g) 0.097 0.116 0.113 0.091 Fat (@) 0.103 0.305 0.221 0.184
Carbohydrate () 0047 0071  0.063 0.100 Carbohydrate (g)  0.364° 0569 0500  0.391*
Fiber (g) 0.274 0.173 0.232 0.186 Fiber (g) 0.397° 0579  0522* 0.024
Mineral (g) 0164 0131 0154 0.107 Mineral (g) 0.352° 0573 0496 0237
Vitamin A (#zgR.E.) 0.064 0.090 0.082 0.210 Vitamin A (zgRE) 0177 0.107 0.149 0.076
Vitamin B, (mg) 0.107 0.189 0.158 0.159 Vitamin B, (mg) 0.315 0.412 0.388* 0.355*
Vitamin B, (mg) 0.181 0.211 0.208 0.266 Vitamin B, (mg) 0.223 0.277 0.267 0.230
Vitamin C (mg) 0.099 -0.009 0.044 0.053 Vitamin C {mg) 0.211 0.230 0.234 0171
Naicin (mg NE) 0.198 0.190 0.204 0.228 Naicin (mg NE) 0.132 0.257 0.210 0.385
Calicium (mg) 0.325" 0.216 0.231" 0.143 Calicium (mg) 0.088 0.348" 0.237 0.046
Phosphorus (mg) 0.302°  0.261 0.295" 0.154 Phosphorus (mg) 0143 0454 0325 0.269
Iron {(mg) 0.122 0.098 0.115 0.227 fron (mg) 0.318 0.419" 0.393* 0.174
Potassium (mg) 0.336" 0.286" 0.326" 0.227 Potassium (mg) 0.230 0.468"" 0.376* 0.168
Sodium (mg) 0172 0.126 0.155 0.043 Sodium (mg) 0.329 0475 0.430* 0.269
Cholesterol (mg) 0.027 0.060 0.047 0.038 Cholesterol (mg) -0.120 -0.037 -0.081 —0.048

+: Significant at p<0.05 **: p<0.01, *»*: p<0.001
1: GS=Hand grip strength
2: Mean GS=Mean of right and left hand grip strengths
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= Significant at p<0.05 *x: p<0.01, **+: p<0.001
1: GS=Hand grip strength
2: Mean GS=Mean of right and left hand grip strengths

3| EA 3T A2 P FUA A3 AEA AE
Q)&= Hlgo] FolM(Table 4) T2A AEY A3}
58 A A o] ga o] ¥ AEA AF AH:
=19 25 4 2 SR E g $23 2E Yehlls
Aoz Holed, 2T AEAH, A8 vudy &Y
| gt A7 o AAE vt glo] EES A7t 3
23}

Table 11°ll= F =21 ] 233 NAR 2 MARA
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T A8 {PEE BolR| Yot Ak AbAR) Aw=
AT RS vehiA = dotoh 23u A EA S =
59 d& ¥ g% vjEl B# C, AR § 4714
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Table 10-1. Correlation coefficients between muscle strength
and nutrients intakes of elderly in general

°] & 3]-611

Table 11-1. Correlation coefficients between muscle strength
and nutrient adequacy ratios of elderly in general

Variables Right GS' Left GS Mgsoz” sfec;%‘fh Variables  Right GS* Left GS Mean GS Back strength
Animal protein (g) 0.065 0.086 0.080 0.077 MAR' 0.250 0.221 0.246 0.197
Vegetable protein (Q) 0242 0269 0269 0170 NARs for nutrient
Animal fat (g) 0.042 0010 0.026 0.019 Energy 0.041 0.053 0.050 0.042
Vegetable fat (g) 0.137 0207 0.183 0.129 Protein 0.163 0.136 0.156 0.102
Animal Calcium (mg) 0265 0193 0238 0044 Vitamin A 0.265 0.209 0.248 0.196
Vegetable Calcium (mg) 0.245 0.143 0.201 0.213 Vitamin B, 0.139 0.205 0.184 0.146
Animal fron (mg) -0.024 0032 0006 0.146 Vitamin B, 0.312 0.303° 0.323" 0.203
Vegetable Iron (mg) 0213 0133 0.179 0.216 Niacin 0.215 0.231 0.236 0.257
= Significant at p<0.05  *x: p<0.01, *++: P<0.001 Vitamin C 0075 0107 0097 0.223
; ﬁse;:gsd =Sl;vlng);:i?i;hhf and left hand grip strengths Caicium 0.359™  0.230 0.306" 0139
Phosphorus 0.226 0.149 0.195 0.082
Table 10-2. Correlation coefficients between muscle strength Iron 0197 0146 0179 0.196
and nutrients intakes of elderly in social welfare center 1: Mean adequacy ratios
Variables Rgsw Left GS Meeé:;n sTrB:rfgfh g: lélgf;l;r:n%d;?; gtrcgng:rlwo
= Significant at p<0.05  *+: p<0.01, =+ p<0.001
Animal protein (g) -0.068 —0.0565 -0.0656 0.333
Vegetable protfein (g) 0294 0.569™ 0.464"" 0.184 Table 11-2. Correlation coefficients between muscle strength
Animall fat (g) —0069 —0.028 -0050 0.152 and nutiient adequacy ratios of elderly in social welfare center
Vegetable fat (g) 0.189 0.429* 0334 0126 Variables Right GS® Left G8 Mean GS Back strength
Animal Calcium (mg@) -0.308 0.001 -0.155 0.010 VAR 027 045 o396 5296
Vegetable Calcium (mg) 0.374" 0476™ 0.454" 0054 , . ' ' ' '
Animal lron (mg) 0054 —0008 -0032 036" owe fornutrient . .
Vegetable Iron (mg) 0349 0435° 0418 0038 Energy 0.227 04647 0373 0350
+ Significant af p<0.065 =+ p<0.01, *++: p <0.00] Profein 0.140 0297 0236 0315
1: GS=Hand grip strength Vitamin A 0246 0.116 0.189 0.125
2: Mean GS=Mean of right and teft hand grip strengths Vitamin B, 0367 0519 0474 0.306
Vitamin B: 0223 0.277 0.267 0.230
Q01QA= & 4= gitt gE)ste] 2o AP oF % Niacin 0145 0279 0228 0.300
E TN ?_1]—% &_7] B A]—i]-g,-x]-ﬂ'i’} oJul ywolo] 28 = Vitamin C 0273 0.380" 0.349 0.058
ool H ZlolZ bol & ol m o ohano] T ok Calcium 0.030 0.328 0.197 0.073
o3 zjolE Bl A& oy ¥ ohe}, de) HF o Phosphorus 0167 0287  0.244 0.158
HE zfolE ehlA] tA19H(Table 6) SHA 444 lron 0268 042" 0372 0313
% 44 J1EAE FHOE T AU BIA Ao)g » ] Meoh adequacy iaos.
9 HE Tefstel (Table 1), F 28 Aol ofef Wl 8 SS=ondgrpsionghh
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Table 12. Predictors for the muscle strength in female elderly

Eidery | PePendent | Independ ent b SE (b) ttest  pvalue  Beta  Beta x rx 100
variable variables
Intercept 44,7001 8.1406 ~5.491 0.0001
A -0.4 119 -3.37 0014 -0.4346 X
Meon GS ge 0.4027 0.1192 3.378 0.00 2 0.43 19.0
R° of model (%) =19.0
Adjusted R® (%) =17.2
General
intercept 47.6197 0.1188 5.222 0.0001
Left Age -0.4535 0.1335 13.396 0.0014 —0.4365 18.6
GS R’ of model (%) =18.6
Adjusted R® (%) =17.4
Intercept 8.7951 23032 3.819 0.0006
Energy 0.0046 0.0015 2.965 0.0055 0.4725 22.3
Mean GS )
R® of model (%) =22.3
Adjusted R* (%) =19.8
Social center
Intercept 7.5593 1.8878 4,004 0.0004
Loft @S Vgetable protein 0.2016 0.0523 3.852 0.0005 0.5690 324
R’ of model (%) =32.4
Adjusted R? (%) =30.2

r=Pearson correlation coefficient
Mean GS=Mean of left and right hand grip strength
GS=Hand grip strength
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