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Figure 2%} #Zt}.

Tar:_:;e? The tow-income elderly aged over 65 in Gangnam-gu
popuiation
The r‘&umber of re.c%g?‘ients of The number of the secondary
national basic livelihood poort
X security 1 2,622 persons
: 2,525 persons
Registration rate: 80% Registration rate: 28%
y
Accessible The low-income elderly aged over 85 who are registered and
population received visitng hezlth management service | 3,032 persons
The r_tumber O? rgc%giients of The number of the secondary
national bask hvelihood noar
security i
1 2,020 persons - 1012 persons

Convenient sampling

The number of sampling

selected : 198 persaons

The number of recipients of
national basic fivelihcod
security
. 115 persons

The number of the secondary
poor
: 83 persons

N

Incomplete data excluded
1 15 persans {7.69%)

Final study subjects for analysis
1 183 persons

71 The nuraber of the secondary poor x proportion of the slderly population (3.03%:;

Figure 2. Sampling Procedure of this Study
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Table 1. Demographic Characteristics of the Subjects

A2 65-744
onl, BT A

= =Ax910] 49.2%0°] 9 tH(Table 1).

(N=183)
Variable Categories n (%)
Male 24(13.1)
Gender Female 159(86.9)
65-74 103(56.3)
Age >75 80(43.7)
Mean+SD (range) 73.8+5.36(65~90)
Living alone 90(49.2)
Living type With spouse only 33(18.0)
With family(with or without spouse) 60(32.8)
2) A% #48 &4
TM}X} & FAAE 15.8%, % x}t 7.7%% VGERAL, AA s e
% Y &5



7 3.3%(range: 1~5)°]™, th/d=}te] 38.8%7}F ‘L i

3

3

B =

3.5% (range: 1~5)9]

o, L] 50.3%7F ‘Umol 51 S5ha)

53.0%, %9 7.7% =2 7% HTable 2).
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Table 2. Health-related Characteristics of the Subjects

(N=183)
Variable Categories n (%)
Yes 29(15.8)
Smoking
No 154(84.2)
Yes 14(7.7)
Drinking
No 169(92.3)
Inactive 147(80.3)
Physical activity Minimally active 36(19.7)
Physically active 0(0.0)
None 13(7.1)
Number of chronic 1 38(20.8)
disease 2 or more 132(72.1)

Mean£SD (range)

2.0+£1.03(0~5)

ADL Mean*SD (range) 7.1+0.43(7~11)
IADL Mean*SD (range) 10.7+£2.09(10~28)

Not poor 112(61.2)
Oral health status Poor 71(38.8)

Mean+SD (range) 3.31£0.69(1~5)

Not poor 91(49.7)
Self-rated health Poor 92(50.3)
status

Mean®SD (range) 3.5+£.70(1~5)

Yes 41(22.4)
Loss of appetite

No 142(77.6)

Normal (0~4) 72(39.3)

Mild (5~9) 97(53.0)
Depression

Severe (10~15) 14(7.7)

Mean£SD (range)

5.6+£2.63(0~13)

ADL = Activities of Daily Living, IADL = Instrumental Activities of Daily Living

_48_

T '\a.l.'\-'_'l'

.-'-\.\_l-l



WA 5 FAA 2

=

o r

o
55.2% = &€& 2]ALEhE Ao
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Table 3. Diet-related Characteristics of the Subjects

(N=183)
Variable Categories n (%)
Yes 92(50.3)
Participation in meal service No 91(49.7)

M=SD (range)

4.94+1.36(1~6)

Yes 101(55.2)
Eating alone

No 82(44.8)

Yes 99(54.1)
Difficulties with meal preparation No 84(45.9)

M=SD (range)

2.6+0.89(1~4)
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Foll g AFE, AFAATE dinl 75% vk F¥a AF AP A
HlE, AAAFHF] 125% o4 dYa AARYAY] vES A
tH(Table 4). Do 3=A2k thu] o Ux] AHu &S FIF 77.4%, DA H S

oiH] g A3 E &S Fo 101.4%, WER Bs 82.0%, ZH4 56.7%,
109.5%, A 144.2%, 44F 92.5%, BIEFR! A 83.1%, HIE}H C 64.6%, o}t
9 79.7%, BB E2H 59.6%, Ukl 67.9% oAt AT iy v
EbY E o AF8ES Ft 90.7%, 2 olAdH 82.6%, ZHF 58.6%°] 0.1,
ERAHE g SH2HE AV ES H 47.8%, YEFS 304.1%=
VERSCE B3, A Uiv] 75% vIRke] dda AF AFA vES
ANAA 41.5%, WA 27.9%0]1 0w, wF AL FTol= ZE 79.8%,
g B EE 76.0%, BIEFY A 71.0%, HIEFR C 68.3%, Yokl 66.7% S5-I
A vYEtRth YEFO A9 AA A 4 ExAFHEFe] 100% o
% AF sk er%]ﬁﬁ‘ﬂx}i Feon, FazeE FIYHAAL BES
11.5% = Jebst:

FE

N
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Table 4. Nutritional Intake, Nutritional Deficiency and Excess

(N=183)
Nutritjonal intake Nutritional Nutritional
Categories (%' of DRI) deficiency excess
MeanSD n (%) n (%)°
Calorie 77.4x£19.91 76(41.5) -
Protein 101.4£34.53 51(27.9) -
Vitamin Be 82.0+£29.31 77(42.1) -
Calcium 56.7+£27.97 146(79.8) -
Phosphorous 109.5+£39.57 34(18.6) -
Iron 144.2+74.42 20(10.9) -
Folate 92.5141.34 74(40.4) -
Vitamin A 83.1+£55.68 130(71.0) -
Vitamin C 64.6+£37.63 125(68.3) -
Vitamin E 90.7+48.68 82(44.8) -
Fiber 82.6+£31.65 81(44.3) -
Potassium 58.6+21.30 5(2.7) -
Thiamine (Vitamin By) 79.7+£29.14 67(36.6) -
Riboflavin (Vitamin By) 59.6+£27.39 139(76.0) -
Niacin (Vitamin Bg) 67.9£28.90 122(66.7) -
Cholesterol 47.8+36.69 - 21(11.5)
Sodium 304.1£165.48 - 183(100.0)

DRI = Dietary Reference Intake, T % of nutrient intake based on DRI
Y% of subjects under 75% DRI, Y9 of subjects over 100% DRI
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o=, didate] A, A EAd e AFAAHZ div] dFi A
HB]&S vaseleh. AHd e A FHZ div] ddA AFHARE 24
A}, dAd ol A9 24(62.8%), Vitamin C(67.02%), Z-&(65.2%), €l 1.
ZE1(63.1%) 52 A3 7T AFAAFAZF] 75% nvro = HFH 3 Hos 1
Ebwkal, oo A5 Z4(55.7%), BIEFRIC(64.2%), ZE(57.7%), 2| HE

o
21(59.1%), HotAil(66.8%) &2 G Faol AFAHFZFS] 75%7 o=
AFsE Aoz vethth EAd 3 oo AT tin] JdA A
Fol Aol 5 YERd GdUdat Tl d(p <.001), E(p =.048), U =HE(p
=.031), YEE(p =.021) o], vELY Be(p =.056), G2Hp =.064), E]
oltl(p =.081) 9 GFaieA ol et AFHu&2] 2o]E YER =
3 aFo] AATH(Table 5).

T3 65-74A =813} 754 o]l o2 FHitste] A® e wE AgA
A tiH] FSa AR Aol E Hlulgk Ay 5—74xﬂ =219 A5
Z+47(53.0%), WEFNC(66.8%), ZHE(59.1% o}Al
70.0%) s AF8l&o] 756% wwkql Ao = ‘/]rE]r D} 75Aﬂ 1* Q19
739 ZH5(61.3%), PIEFIC(61.8%), ZHE(58.0%), Bl BZeR1(57.4%), Y
o}21(65.2%) 52 AFHA B &l 75% wwko = YElTh At whal A

AT ] FFa AR Ko g AolE yEbd Fas Elopul

N

~

(p =.035)°19 31, Z&E(p =.054) AFHANAME dH5aE HFHAN &2 2ol 7}
N AEFS BIoy, g JEhoA AFNE Fo3 2ol & B
o] #| ¢kttH(Table 6).
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Table 5. Differences of Nutritional Intake(% of DRI") according
to Gender

(N=183)
Male (7 =24) Female (2 =159)
Categories t D
Mean+SD Mean+SD
Calorie 78.2£17.53 77.3%£20.30 195 .845
Protein 115.0+35.72 99.3+£33.98 2.091 .038
Vitamin Bs 92.6+£22.95 80.4+29.89 1.922 .056
Calcium 62.8+£29.65 55.7£27.69 1.155 .250
Phosphorous 131.4£47.09 106.2+£37.38 2.966 .003
Iron 127.2+36.28 146.7£78.35 -2.018 .048
Folate 107.1+£43.74 90.3+40.66 1.864 .064
Vitamin A 78.0+£54.85 83.9+£55.93 -.481 .631
Vitamin C 67.0£32.24 64.2+38.45 .343 732
Vitamin E 78.4+34.85 92.5+50.26 -1.333 184
Fiber 73.4+27.33 83.9+£32.10 -1.524 129
Potassium 65.24+19.37 57.7£21.46 1.622 .106
Thiamine 89.4+27.34 78.3+£29.20 1.755 .081
Riboflavin 63.1+£24.24 59.1+£27.86 .655 513
Niacin 75.0+£27.39 66.8+£29.05 1.300 195
Cholesterol 62.9+£42.00 45.6+35.51 2.169 .031
Sodium 234.2+£131.17 166.4£84.99 2.454 .021

T DRI; Dietary Recommended Intake
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Table 6. Differences of Nutritional Intake(% of DRI') according

to Age Group

(N=183)
65-74 years old = 75 years old
Categories (n =103) (n =50) t D
Mean*SD Mean+SD
Calorie 78.0+£19.54 76.7£20.48 434 .665
Protein 100.3%£33.80 102.7+35.61 -.447 .655
Vitamin Bs 84.6+30.69 78.7£27.26 1.349 179
Calcium 53.0+24.71 61.3£31.22 -1.945 .054
Phosphorous 107.3%£36.75 112.44£43.01 -.855 394
Iron 142.5%£69.59 146.3+80.62 -.335 738
Folate 92.9+42.55 91.9£39.98 .159 874
Vitamin A 85.5+54.41 80.1£57.47 .655 513
Vitamin C 66.8+35.40 61.8+40.36 .884 378
Vitamin E 94.1+£45.21 86.2+52.77 1.091 277
Fiber 83.7£30.42 81.1£33.30 .566 572
Potassium 59.1+21.67 58.0£20.94 .336 737
Thiamine 83.7+31.68 74.61£24.74 2.128 .035
Riboflavin 61.4£29.90 57.4£23.75 993 322
Niacin 70.0£30.72 65.2+26.31 1.125 .262
Cholesterol 44.7£32.91 51.9£41.04 -1.313 191
Sodium 170.6%£95.38 181.3+94.10 -.763 446

T DRI; Dietary Reference Intake
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2. A FFEH
1) tidAte] GG 3 B}

7Fol o F e AR (MNA) O 2] 8k t g =le] S E Frst 23 &
308 W T H 214801 e, A 104% T FLEFT, 57.4%
= ¥ 32.2% Ao R BEREtHTable 7).

Table 7. Nutritional Status of the Subjects by MNA

(N=183)
Variable Categories n (%)
Malnutrition 19(10.4)
At risk 105(57.4)
Nutritional status
Normal 59(32.2)
Mean£SD (range) 21.4+3.68(9.5~28.5)

2) thgAke) AAAS

AAASA o3t AT AdS S8 A5 o] 8ok A FAT(ke/
m')= Weight(kg)/Height(m)E -8t aL, 1 A¥ol A 18.5ke/m P g A
A, 18.5 -22.9kg/m' & A3, 23-24.9kg/m'E AT, 25kg/m’
oS vkt o2 FH{3F tHWHO Expert Consultation, 2004). t/d=}
T AR =902 2.2%, A 25.1%, HAF 30.1%, vl 42.6%°] At}
(Table 8).
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Table 8. BMI of the Subjects

(N=183)
Variable Categories n (%)
Underweight (BMI<18.5) 4(2.2)
Normal (18.5<BMI<22.9 ) 46(25.1)
BMI(kg/m’) Overweight (23=BMI<24.9 ) 55(30.1)
Obese (BMI>25) 78(42.6)
Mean£SD 24.613.48

gd2ke]l MAAS Aol GG Eete] AE B4 A= g
ZtHTable 9). BMI H+2 24.6(kg/m"), A<= 27.1cm, A F9) 55

E57 14.3cm, Folgl &9 32.7cmo]3ith. G eo] wpE 2}o] S H <l
W= BMI(p =.007)9} Fole] &d(p =.035)2 Z o= YELT

Table 9. Anthropometric Measurements of the Subjects

(N=183)
MNA
Variable ’I})tal Nozmal Malnlltrition t p
(N=183) (n =59) (n=124)
Mean£SD MeanxSD MeanxSD
BMI(kg/m’*) 24.6+3.48 25.6+2.73 24.1£3.70 -2.74 .007
MAC(cm) 27.1+£2.96 27.7+£2.03 26.9+3.25 -1.147 .254
TSF(cm) 14.3+5.37 14.4+4.98 13.9+6.19 -0.377 707
CClem) 32.7%£3.15 33.2+2.41 31.8+3.73 -2.148 .035

BMI = Body Mass Index, MAC = Mid-Arm Circumstance,
TSF = Triceps—Skinfold Thickness, CC = Calf Circumstance
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B
T3 AL E (p =.002), 21 EH-Z(p =.001), $-2(p =.005), 2]A}H] 2]
o]H & (p <001 Aoz YELTH(Table 10).

Table 10. Differences of Nutritional Status according to
Demographic, Health and Diet-related Characteristics of the
Subjects

(N=183)
MNA
. . Normal Malnutrition 2
Variable Categories (n =59) (n =124) /t p
(%) n (%)
Male 10(41.7) 14(58.3)
Gender 1.12 .203
Female 49(30.8) 110(69.2)
65-74 35(34.0) 68(66.0)
0.33 341
Age =75 24(30.0) 56(70.0)
MeanxSD 72.814.71 74.3£5.61
1.87 .063
Alone 27(30.0) 63(70.0)
Living type With spouse only 8(24.2) 25(75.8)
2.83 243
With family (with or
without spouse) 24(40.0) 36(60.0)
Yes 10(34.5) 19(65.5)
Smoking 0.08 467
No 49(31.8) 105(68.2)
Yes 6(42.9) 8(57.1)
Drinking 0.78 273
No 53(31.4) 116(68.6)
. Inactive 48(32.7) 99(67.3)
Physical 006  .489
activity Minimally active 11(30.6) 25(69.4)
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Table 10. continued

MNA
. . Normal Malnutrition 2
Variable Categories (n =59) (n =124) X7/t D
n (%) n (%)
None 7(53.9) 6(46.1)
Number of 1 13(34.2) 25(65.8) 3.29 194
chronic
. 2 or more 39(29.6) 93(70.4)
disease
MeanxSD 1.8+1.06 2.1£1.01 1.82 072
ADL Mean£SD 7.0+0.00 7.1+£0.52 1.79 .076
IADL MeanxSD 10.2+0.83 11.0+2.44 2.42 017
Oral health Not poor 16(22.5) 55(77.5) 5 00 o8
status Poor 43(38.4) 69(61.6)
Seli-rated Not poor 20(21.7) 72(78.3)
health status 9.34 002
Poor 39(42.9) 52(57.1)
Yes 5(12.2) 36(87.8)
Loss of t
appetite 9.72 .001
No 54(38.0) 88(62.0)
Normal (0~4) 29(40.3) 43(59.7)
Mild (5~9) 29(29.9) 68(70.1) 6.41Jr 041
Depression
Severe (10~15) 1(7.1) 13(92.9)
Mean+SD 4.842.54 6.0+2.64 2.89 .005
Diet-related characteristics
Participation Yes 28(30.4) 64(69.6)
in meal 0.28 0.357
service No 31(34.1) 60(65.9)
Yes 30(29.7) 71(70.3)
Eating alone 0.66 0.256
No 29(35.4) 53(64.6)
Difficulties Yes 40(47.6) 44(52.4)
with meal 16.81 <.001
preparation No 19(19.2) 80(80.8)

ADL =
Living,
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4. 3R] GPIeel B G HAFE

PGB el A AHFY Felg abe] & Bl i E YA (p
=.001), @M A (p =.002), &3=(p =.003), AH(p =.026), (p =.004),
H4aHp =.007), 2ol fr(p =.003), Z-F(p <.001), Elo}Rl(p =.006), Yo}4l
(p=.007). YEF(p =.028)°] A tHTable 11).
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Table 11. Differences of Nutritional Intake according to MNA

Total Normal Malnutrition
Categories (N=183) (n =59) (n=124) ; o
Mean+SD Mean+SD Mean+SD
Calorie(g) 1,279.8+£345.37  1,399.8+£377.82  1,222.7+£314.63 -3.330 .001
Protein(g) 46.4£16.19 51.7£16.93 43.8£15.25 -3.132  .002
Carbohydrate(g) 220.2+54.77 237.6155.88 211.9£52.45 -3.037  .003
Fat(g) 24.5£12.74 28.0£15.66 22.9£10.77 -2.273  .026
Vitamin Bs(mg) 1.2+0.42 1.2+0.43 1.1£0.41 -1.867 .064
Calcium(mg) 396.6%£195.79 436.2£192.35 377.7£195.35 -1.902  .059
Phosphorous(mg) ~ 766.8£277.01 852.5£262.93 726.0£275.21 -2.949  .004
Iron(mg) 11.745.95 12.1£3.83 11.5%6.74 -715 475
Folate(ng) 370.0£165.35 417.4£158.18 347.4£164.51 -2.725 .007
Vitamin A(ugRE) ~ 509.0+341.48 513.8+301.03 506.7£360.28 -.131  .896
Vitamin C(mg) 64.6£37.63 69.2£29.34 62.4£40.91 -1.144 254
Vitamin E(mg) 9.31£4.91 10.3£4.67 8.8+£4.98 -1.869  .063
Fiber(g) 17.0£6.48 19.0£5.79 16.0£6.59 -2.964 .003
Potassium(mg)  2,052.5£745.58  2,335.5+730.35  1,917.8%x717.14  -3.661 <001
Thiamine(mg) 0.9+0.33 1.0+0.34 0.8£0.31 -2.770  .006
Riboflavin(mg) 0.7£0.35 0.8%0.42 0.7£0.30 -1.813 .073
Niacin(mg) 9.7£4.19 10.9%4.52 9.1£3.92 -2.728 .007
Cholesterol(mg) ~ 143.3£110.09 164.7£121.79 133.2+103.05 -1.817 .071
Sodium(g) 3.5+1.89 3.9£2.09 3.3£1.76 -2.218 .028
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HlEwgle] Rl s VA Wi H5] g8 JPRY
DY Fe T JYRIFT RS FHAFD 3, Ww PAA
gte] GeadElel o8 AbolE el WS SYwSFE shol thul
F 2A 28 FARANS AGH A3}, o] B A AFH o2 Folsh v}
£ WM 485715} HAFEH] 8] of el §o] It Table 12)

Table 12. Factors affecting Nutritional Status using Multiple
Logistic Regression Analysis

95% CI
Variable Categories OR D
Lower Upper
Age 1.03 .958 1.103 438
Male reference
Gender
Female 1.42 D27 3.812 490
IADL 1.28 .861 1.907 221
Oral health Not poor reference
status Poor 1.58 743 3.349 235
Self-rated health Not poor reference
status Poor 1.44 669 3.107 .350
Yes 3.34 1.163 9.563 .025
Loss of appetite
No reference
Normal (0~4) reference
Severe
(10~15) 3.27 .349 30.709 .300
meal preparation No reference

IADL = Instrumental Activities of Daily Living

x2=8.755, p =.363 by Hosmer and Lemeshow Goodness—of-Fit test
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Appendix 6. 7184 8

Table 1. Factors affecting Nutritional Status using Logistic Regression
Analysis

95% CI

Variable Categories OR D
Lower Upper
IADL 1.50 1.038 2.173 .031
poor 2.14 1.091 4.205 .027
Self-rated health status
not poor reference
. e yves 2.07 1.056 4.071 .034
Chewing Difficulty
no reference
poor 2.70 1.415 5.153 .003
Self-rated health status
not poor reference
. yes 4.42 1.634 11.949 .003
Loss of Appetite
no reference
severe 8.77 1.087 70.726 .042
mild 1.58 .833 3.002 161
Depression
normal
reference
GDS score  1.20 1.053 1.358 .006
Difficulties with meal yes 3.83 1.981 7.394 <.001
preparation no reference

[IADL= Instrumental Activities of Daily Living, GDS= Generic Depression Scale

Table 2. Correlation between MNA score and Number of nutrient
deficiency or excess

Number of nutrient

MNA score ..
deficiency or excess
MNA score 1
Nurpl?er of nutrient — 935 1
deficiency or excess
= p <.01
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Table 3. Correlation among MNA score and Individual Nutrients Intake

(N=183)
MNA N1 N2 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12 N13
MNA score 1
N1. Calorie 2467 1
N2. Protain 2367 840" 1
N3. Vitamin B .204™ .693™ 644" 1
N4. Calcium 111 4577 5117 4437 1
N5. Iron 042 4577 4507 4097 3767 1
N6. Folate 206" 557" 6577 538" 547" 4357 1
N7. Vitamin A 118 400" 376 4607 4347 304 489" 1
N8. Vitamin C 155° 400" 336" 531" 538" 353" 626" .6377 1
N9. Vitamin E 1424787 3597 456 4907 303" 4777 5047 6087 1
N10. Fiber 223" 552" 6277 509 458" 4517 790" 433" 584 480" 1
N11. Potassium .288" .647" 678" .6317 .596™ 483" 774" 4757 6427 4577 724" 1
N12. Sodium 517 4577 493" 4487 4667 3167 690" 2617 398" 297" 567" 552" 1
N13. Cholesterol  .166" .470™ 611" .333" .381" .220" 274" .362" .156° .258" 177" .373" 274" 1

#* p<.05, #* p<.01




Table 4. Differences of Loss of Appetite according to Demographic,
Health and Diet-related Characteristics of the Subjects

(N=183)
Loss of Appetite
Variable Categories Yes(s1 =41) No(n =142) X2 D
n (%) 1 (%)
Male 1(4.2) 23(95.8) t
Gender Female 1025.2) 119748 29 022
65-74 23(22.3)  80(77.7)
Age >75 18(22.5) 62775 0t 978
.. Yes 25(27.8) 65(72.2)
Living alone No 160172 7782.8) 29t 086
. Yes 3(10.3) 26(89.7) |
Smoking No 38(24.7)  116(75.3) 200 090
o Yes 4(28.6) 10(71.4) +
Drinking 0.33 .520
No 37(21.9) 132(78.1)
Inactive 31(21.1) 116(78.9)
Physical Activit SN 0.74 .388
ysiel AV Minimally  qa078)  26(72.2)
activity
~ None 1(7.7) 12(92.3)
Number of Chronic 1026.3) 28737 196" 375
isease
2 or more 30(22.7) 102(77.3)
ADL Mean£SD 7.1£0.49 7.1£0.41 -.22 812
IADL Mean£SD 11.1+£2.19 10.6x2.06 -1.54 .126
Not poor 23(20.5) 89(79.5) 0.58 446
Oral health status
Poor 18(25.4) 53(74.6)
Self-rated health Not poor 17(18.7) 74(81.3) 1.44 .230
status Poor 24(26.1) 68(73.9)
Normal 15(20.8) 57(79.2) 041" 814
. Mild 22(22.7) 75(77.3)
Depression
Severe 4(28.6) 10(71.4)
Mean=®SD 5.8+£2.57 5.6%£2.69 -0.45 652
feination | Y 15(16.5 76(83.5
Partlclpatl_on in es ( ) ( ) 3.65 056
Meal Service No 26(28.3) 66(71.7)
. Yes 25(24.8) 76(75.2)
Eating alone 0.72 .398
No 16(19.5) 66(80.5)
egs ; ; Y 28(28.3) 71(71.7)
Difficulties with es 499 038
meal preparation
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Table 5. Factors affecting Loss of Appetite using Logistic Regression
Analysis

95% CI
Variable Categories OR D
Lower Upper

Male reference
Gender

Female 8.280 1.075 63.789 .042
Difficulties with Yes 2.265 1.074 4.777 .032
meal preparation No reference

x2=.345, p=.842 by Hosmer and Lemeshow Goodness—-of-Fit test

Table 6. Differences of Subjects’ Depression according to Loss of
Appetite

Loss of Appetite

Yes (n =41) No (n=142) X 2
n (%) n (%)
Normal 15(36.6) 57(40.1)
Mild 22(53.7) 75(52.8) 413 0.330
Depression
severe 4(9.8) 10(7.0)
Mean£SD 5.7£2.51 5.6£2.68 -0.329 0.742

Table 7. Differences of Subjects’ Nutritional Status between Obese and
Non-obese group

Obese Non-obese
(1 =78) (n =105) & »
n (%) n (%)

Normal 28(35.9) 31(29.5) .832 .362

Nutritional
status Malnutrition 50(64.1) 74(70.5)
Total 78(100.0) 105(100.0)
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Table 8. Differences of Subjects’ BMI according to MNA

MNA
R R
Mean£SD Mean£SD MeanxSD
BMI(kg/m") 24.6+3.48 25.61£2.73 24.1£3.70 -2.74 .007
Table 9. Differences of Nutritional Intakes between Obese and
Non-obese group
Obese Non-obese
(n =78) (n =105) ; b
Mean®SD Mean®SD
Calorie(g) 1,307.3+353.39 1,259.4+339.54 .928 .355
Protein(g) 48.1£16.65 45.1£15.79 1.266 .207
Carbohydrate(g) 226.0£57.54 215.8£52.47 1.246 214
Fat(g) 24.7£13.39 24.4+12.30 149 .882
Vitamin Bg(mg) 1.2£0.47 1.1£0.37 1.986 .049
Calcium(mg) 410.4£185.69 386.31£203.24 .823 412
Phosphorous(mg) 809.7+£300.02 734.9%£255.42 1.817  .071
Iron(mg) 11.8%5.40 11.6%6.36 .206 .837
Folate(ng) 385.6£176.10 358.4£156.75 1.099 273
Vitamin A(ugRE) 555.3£364.06 474.6£321.15 1.587 114
Vitamin C(mg) 69.0£31.79 61.3¥41.29 1.356 177
Vitamin E(mg) 9.8+4.81 8.9£4.98 1.311 192
Fiber(g) 18.0£6.74 16.2+6.20 1.913 .057
Potassium(mg) 2,166.8£746.81 1,967.5+736.74 1.799 074
Thiamine(mg) 0.9£0.37 0.9£0.29 1.746 .082
Riboflavin(mg) 0.8+0.39 0.7£0.31 1.055 .293
Niacin(mg) 10.3+4.73 9.3£3.71 1.683 .094
Cholesterol(mg) 163.5+118.78 128.4+101.16 2.157 .032
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Table 10. Differences of Nutritional Intakes(% of DRI) between Obese and

Non-obese group

Obese Non-obese
. (n =78) f(17 =105) t p
% , MeantSD % , Mean£SD
Calorie 79.6+20.90 75. £19.08 1.304 .194
Protein 105.5+35.68 98.3+33.48 1.409 161
Vitamin Bs 87.4+33.19 78.0£25.50 2.078 .040
Calcium 58.6£26.53 55.2£29.03 .823 412
Phosphorous 115.7£42.86 104.99+36.49 1.817 071
Iron 145.8£67.13 143.0£79.71 .252 .802
Folate 96.4+44.02 89.6+39.19 1.099 273
Vitamin A 90.7+£58.28 77.5%£53.25 1.585 115
Vitamin C 69.0+31.79 61.3£41.29 1.356 177
Vitamin E 96.5+47.49 86.4+49.33 1.388 167
Fiber 88.2+33.15 78.4£29.98 2.081 .039
Potassium 61.9+21.34 56.2+21.05 1.799 074
Thiamine 84.4+33.66 76.3+24.87 1.879 .062
Riboflavin 62.7+31.87 57.3£23.41 1.322 .188
Niacin 72.4£32.85 64.5£25.21 1.841 .067
Cholesterol 54.5+39.59 42.9+33.86 2.125 .035
Sodium 194.4+£100.09 161.1+88.35 2.383 .018

T
DRI: Dietary Reference Intake, % of nutrient intake based on DRI
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Table 11. Differences of Physical Activity and Physical Functions
between Obese and Non—-obese group

Obese Non-obese ,
(n=78) (n=105) X D
n (%) n (%)
Physical Inactive 60(76.90) 87(82.90) 997 318
activity Minimally active  18(23.10) 18(17.10)
ADL Mean®SD 7.1(0.62) 7.0(0.19) 1.420 .159
[ADL Mean=SD 10.7(2.50) 10.7(1.74) 215 .830

ADL= Activities of Daily Living, IADL= Instrumental Activities of Daily Living,

Table 12. Differences of Physical Functions according to Physical Activity

Physical activity

Inactive(nn =147)  Minimally activity(nz =36) t D

Mean£SD Mean£SD
ADL 7.1 £ 047 7.0 £ 0.17 .841 401
IADL 10.8 £ 2.26 10.4 £ 1.15 1.600 .112

ADL= Activities of Daily Living, IADL= Instrumental Activities of Daily Living

Table 13. Differences of MNA according to Depression or Loss of Appetite

MNA
Normal Malnutrition 2 P
(n =59) (n =124)
n (%) n (%)

Depression(-)/Loss of appetite(-) 25(43.9) 32(56.1) 13.468  .003"
Depression(-)/Loss of appetite(+) 4(26.7) 11(73.3)
Depression(+)/Loss of appetite(-) 29(34.1) 56(65.9)
Depression(+)/Loss of appetite(+) 1(3.8) 25(96.2)
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Table 14. Differences of Difficulties with Meal Preparation according to
Depression or Loss of Appetite

Difficulties with meal preparation

Yes(n =99) No(n =84) X P
1 (%) 1 (%)
Depression(-)/Loss of appetite(-) 24(42.1) 33(57.9) 8.809 .031
Depression(-)/Loss of appetite(+) 8(53.3) 7(46.7)
Depression(+)/Loss of appetite(-) 47(55.3) 38(44.7)
Depression(+)/Loss of appetite(+) 20(76.9) 6(23.1)

Table 15. Differences of Participation in Meal Service according to
Depression or Loss of Appetite

Participation in meal service

Yes(n =92) No(n =91) X p
n (%) 1 (%)
Depression(-)/Loss of appetite(-) 26(45.6) 31(54.4) 8.809 .031
Depression(-)/Loss of appetite(+) 6(40.0) 9(60.0)
Depression(+)/Loss of appetite(-) 40(47.1) 45(52.9)
Depression(+)/Loss of appetite(+) 20(76.9) 6(23.1)

Table 16. Differences of Difficulties with Meal Preparation according to
Participation of Meal Service

Participation of meal service

Yes(az =92) No(n =91) X2 D
(%) n(%)
Difficulties with Yes 58(58.6) 41(41.4) 5.962* 0.015
meal preparation No 34(40.5) 50(59.5)
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Table 17. Differences of Nutritional Intakes according to Participation of

Meal Service

Participation of meal service

Yes (n =92) No (7 =91) t D
Mean=®SD Mean=®SD
Calorie (kcal) 1,231.9+£333.73 1,328.3£351.95 -1.902 .059
Protein(g) 44.3+14.54 48.5+17.53 -1.767 .079
Carbohydrate(g) 212.3+52.98 228.1+£55.69 -1.958 .052
Fat(g) 23.1+£11.91 26.0x13.44 -1.547 124
Vitamin Bg(mg) 1.1+£0.35 1.2+0.47 -2.629 .009
Calcium(mg) 404.1+£208.29 389.0+183.13 021 .603
Phosphorous(mg) 742.7+£264.40 791.1+£288.62 -1.183 .238
Iron(mg) 11.7+£6.02 11.7+£5.92 .002 .999
Folate(ng) 357.0+166.88 383.2£163.65 -1.074 .284
Vitamin A(mg) 485.7+£280.42 532.6+393.93 -.928 .355
Vitamin C(mg) 62.0+£39.51 67.2+35.65 -.940 .348
Vitamin E(mg) 9.0+5.16 9.5+4.67 -.638 .524
Fiber(mg) 16.4+6.14 17.6+6.80 -1.163 247
Potassium(mg) 1996.6£705.49 2108.9+783.89 -1.019 310
Thiamine(mg) 0.8+0.30 0.9£0.35 -2.025 .044
Riboflavin(mg) 0.7£0.27 0.8+0.40 -2.625 .010
Niacin(mg) 9.1£3.50 10.3%£4.74 -1.849 .066
Cholesterol(mg) 122.5£93.24 164.4+121.75 -2.615 .010
Sodium(g) 3.56+2.14 3.5£1.62 131 .896
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Table 18. Differences Difficulty with Meal Preparation according to

Subjects’s Characteristics

Difficulty with meal preparation

ves (n=84) no (n=99) N D
1 (%) 1 (%)
ADL Mean+SD 7.0+0.24 7.1+£0.54 -1.416 .159
IADL Mean=SD 10.2+0.82 11.2+2.67 -3.521 .001
Normal 40(47.6) 32(32.3) 8.602 .004
Mild 42(50.0) 55(55.6)
Depression
Severe 2(2.4) 12(12.1)
Mean=SD 4.94+2.39 6.2+2.69 -3.443 .001

ADL= Activities of Daily Living, IJADL= Instrumental Activities of Daily Living
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Abstract

Nutritional Status and Risk Factors of Malnutrition

in the Community-dwelling Low—income Elderly

Hyun, Hye Sun
Department of Nursing
The Graduate School

Seoul National University

Directed by Professor Lee, In Sook, Ph.D., RN

Nutrition of the elderly is the most important factor to improve
their physical functions and their quality of life, and various
factors can cause malnutrition of them. Since the negative effects
of malnutrition of the elderly on their health were revealed, the
importance of nutrition has been highlighted in the elderly
healthcare area. The low-income elderly have risk factors in
terms of health because of their economic difficulties and their
old age, so that they are in a high risk group which is highly
likely to face types of malnutrition including unbalanced nutrition
and shortage of nutrients. However, there are a few studies on

evaluation of the nutritional status of the low-income elderly and
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on relevant factors affecting malnutrition. Therefore, the purpose
of this study is to evaluate the nutritional status of the
community—dwelling low-income elderly in diversified ways, to
analyze the risk factors of malnutrition from a comprehensive
perspective.

The subjects of this study were 183 low-income elderly people
who were selected through convenience sampling aged over 65
who are registered and received visiting health management
service at visiting healthcare facility in the community health
center located in S city. Data were collected from July 29 to
September 9, 2013, wusing anthropometric measurements,
questionnaire survey, and 24-hour dietary recall method.

The results of this study are as follows.

Regarding the low-income elderly's nutritional status by Mini
Nutritional Assessment(MNA), 10.4% of the subjects were classified
as malnutrition; 57.4% high risk of malnutrition; and 32.2% normal.
Regarding the rate of those who take less than 75% of Dietary
Recommended Intake(RDI), the energy deficiency rate was 41.5%;
and the protein deficiency rate 27.9%. The rate of those who
overtake energy, or take 125% of recommended intake was 2.2%; the
rate of those who overtake more than 100% of target intake was
100.0%. The malnutrition group took significantly less energy
(p=.001), protein(p=.002), phosphor(p=.004), folic acid(p=.007),
dietary fiber(p=.003), calcium(p<.001), thiamine(p=.006),
niacin(p=.007), and sodium(p=.028) than the normal group. The
variables that showed differences according to the nutritional status
of the low-income elderly were instrumental activities of daily

living(p=.017), oral health status(p=.018), self-rated health
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status(p=.002), loss of appetite(p=.001), depression(p=.005),
difficulties with meal preparation(p=<.001). The main factors
affecting the low—-income elderly's malnutrition were loss of appetite
(OR=3.3, 95% CI 1.163-9.563) and difficulties in meal
preparation(OR=2.4, 95% CI 1.127-4.878).

As shown in the results, community—-dwelling low—income elderly
people took in most of nutrients poorly and sodium excessive. And
the result of nutritional status evaluation by MNA revealed their
malnutrition and their high likelihood of malnutrition. Although the
prevalence rate of the low—income elderly's loss of appetite was
merely 22.5%, it was found that loss of appetite increased the risk of
malnutrition more than three times. Therefore, the factor of loss of
appetite should be taken into consideration in the aspect of nutrition
management. In particular, the loss of appetite accompanying
depression significantly increases a level of malnutrition. So it is
required to make intervention of emotional factor. In addition, the
difficulty with meal preparation that the low—income elderly have is
their universal problem, and increases the risk of malnutrition more
than two times. Therefore, it is important to clearly investigate the
factors causing difficulties with meal preparation and come up with
proper support strategies in order for nutrition management of the
low—income elderly. Above all, it is required for visiting nurses who
play a critical role in managing the low-income elderly's health to
develop their competence to early find the risk factors of the
elderly's malnutrition and make intervention. In order to effectively
improve the nutrition of community—dwelling low-income elderly
people, it is necessary to perform individuals' intervention strategies

of managing the risk factors of malnutrition and systematic approach
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strategies of local communities in terms of nutrition support system.

Keywords : low-income population, elderly, nutritional status,
malnutrition

Student Numper : 2011-30152
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