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The intake of food and nutrient by the elderly with chronic disease in the Seoul area*

Park, Yoo Kyung - Lee, Yeon Joo - Lee, Sang Sun’
Department of Food and Nutrition, Hanyang University, Seoul 133-791, Korea

ABSTRACT

This study was carried out in order to investigate the status of food and nutrient intakes depending on the types of
chronic disease of the elderly at welfare centers in Seoul. The total number of subjects was 299 elderly over the age of
60 (82 men and 217 women); they were grouped by the disease status: normal, cardiovascular disease (CVD), diabetes
mellitus (DM) and arthritis patients groups. The dietary intakes were obtained by a 24-hour recall and analyzed by
CAN-Pro 4.0; they were then compared with the dietary reference intakes for the Korean (KDRISs). In the results of an-
thropometric data according to chronic disease, the waist circumference of the normal group in males and females was
lower than the other groups; in particular, the normal female group showed a lower level of waist-hip ratio, body mass
index (BMI) and body fat % than those of the other groups. The arthritis group showed a higher intake of milk prod-
ucts than the other groups (p < 0.05); consequently, calcium intake was significantly higher than that of the other groups
(p < 0.001). Vitamin A intake in the arthritis group was significantly higher than the intake in the normal and DM groups
(p < 0.01). Normal and arthritis groups showed significantly higher intake of zinc and copper than the CVD group (p <
0.01). In general, about 80% of the subjects in this study revealed insufficient intakes of riboflavin, vitamin C, calcium,
dietary fiber, vitamin D, biotin and potassium, compared with the estimated average requirement (EAR) or adequate
intake (AI). However, sodium intake of all groups was higher than the Al of KDRIs. In conclusion, nutrient intake, ac-
cording to the chronic disease, showed significant difference in some of the micronutrients, vitamin A, Ca, Zn and Cu.
Therefore, we suggest that dietary guidelines, such as reducing the intake of salty foods and sweet drinks and increas-
ing the intake of foods with sufficient calcium, vitamin D and vitamin C, are necessary to the improvement of eating
habits for the elderly. (Korean J Nutr 2012; 45(6): 531 ~ 540)

KEY WORDS: elderly people, chronic disease, cardiovascular disease, diabetes mellitus, arthritis.
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Table 1. General characteristics and lifestyle of the elderly subjects according to chronic disease

Normal (n = 52) cVvD" (n = 134) DM? (n = 55) Arthritis (n = 58) b
Age 72.31 +0.917 73.88 + 0.52 7411 +0.73 7414+0.76 0.113"
Sex
Male 16 (30.8)° 33 (24.6) 20 (36.4) 13 (22.4) 3.759¢
Female 36 (69.2) 101 (75.4) 35 (63.6) 45 (77.6)
Self-rated health
Very good 7 (13.5) 6( 4.5 3(5.5) 2( 3.4) 32.291**
Good 20 (38.5) 26 (19.4) 6(10.9) 15(25.9)
Fair 21 (40.4) 57 (42.5) 21 (38.2) 19 (32.8)
Poor 4(7.7) 38 (28.4) 20 (36.4) 16 (27.6)
Very poor 0( 0.0) 7(5.2) 5(9.1) 6(10.3)
Living arrangement
Alone 12 (23.1) 9 (29.1) 13 (23.6) 20 (34.5) 7.514
With spouse 18 (34.6) 46 (34.3) 25 (45.5) 20 (34.5)
With family 10 (19.2) 9(14.2) 6(10.9) 11 (19.0)
Others 12 (23.1) 0 (22.4) 11 (20.0) 7 (12.1)
Outdoor activity
< 0.5 hr/day 28 (53.8) 51(38.1) 26 (47.3) 26 (44.8) 10.145
0.5—-1 hr/day 9(17.3) 47 (35.1) 17 (30.9) 23 (39.7)
> 1 hr/day 15 (28.8) 36 (26.9) 12 (21.8) 9 (15.5)
Exercise
Yes 44 (84.6) 91 (67.9) 33 (60.0) 41(70.7) 8.183*
No 8 (15.4) 43 (32.1) 22 (40.0) 17 (29.3)
Meal frequency
One time/day 0(0.0) 0(0.0) 0(0.0) 0(0.0) 2.975
Two times/day 4(7.7) 16(11.9) 4(7.3) 4( 6.9)
Three times/day 47 (90.4) 116 (86.6) 49 (89.1) 52(89.7)
Iregular times 1(1.9 2( 1.5 2( 3.6) 2( 3.4
Smoking
Non-smoking 41 (78.8) 98 (73.1) 40 (72.7) 43 (74.1) 3.231
Ex-smoking 10 (19.2) 32(23.9) 12 (21.8) 11 (19.0)
Smoking 1(1.9 (3.0 3( 5.5 4(6.9)
Drinking
Non-drinking 34 (65.4) 95(70.9) 40 (72.7) 39 (67.2) 5.544
Ex-drinking 3(58) (7.5 6(10.9) 2( 3.4)
Drinking 15 (28.8) 29 (21.6) 9 (16.4) 17 (29.3)
Nuftritional supplement
Yes 28 (53.8) 97 (72.4) 36 (65.5) 37 (63.8) 6.006
No 24 (46.2) 37 (27.6) 19 (34.5) 21 (36.2)
Nutritional education
Yes 13 (25.0) 40 (29.9) 22 (40.0) 14 (24.1) 4.200
No 39 (75.0) 94 (70.1) 33 (60.0) 44 (75.9)

1) Cardiovascular Disease  2) Diabetes Mellitus  3) Mean + SE  4) p-value by one way analysis of variance 5) N (%) 6) %’

*: p<0.05, **: p<0.01
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Table 3. Food intakes of elderly subjects according fo chronic disease (g/day)
Food groups Normal (n = 52) CcVvD" (n = 134) DM” (n = 55) Arthritis (n = 58) p-value
Total 763.13 + 36.09” 802.89 +25.34 833.50 + 42.31 811.77 £ 35.47 0.204"
Grains 249.48 +11.70 255.36 £ 10.25 247.65 £ 9.36 240.77 £ 11.59 0.483
Potatoes 28.73 £7.90 21.88 £ 4.10 31.41 +8.85 33.47 £11.81 0.346
Sugars, sweets 4.24 +0.60 5.60 +0.58 5.50 + 0.69 6.29 +0.75 0.078
Legumes 39.19 +£10.23 35.26 £ 5.57 35.74+7.86 24,93 + 3.59 0.247
Nuts, seeds 3.31 £1.90 2.54+£0.76 6.05+2.98 1.58 £ 1.21 0.099
Vegetable 141.91 £13.45 148.71 £8.20 160.45 + 14.60 155.09 + 13.57 0.339
Mushrooms 1.22 £0.47 1.23 £ 0.41 1.79 £0.59 1.21 £0.47 0.471
Seaweeds 0.59 +0.14 0.84+0.16 226 +1.28 1.08 +0.32 0.088
Fruits 100.91 +15.90 105.17 +£12.04 119.22 £ 16.66 108.66 + 15.21 0.489
Meats 30.76 £ 5.99 34.15 + 3.62 32.82 + 4.66 33.23 +4.76 0.682
Eggs 11.68 £2.76 14.53 £1.96 17.91 £3.75 12.88 £ 2.91 0.156
Fish 21.51 £ 5.44 28.81 £3.26 33.87 +£5.79 31.60 + 6.34 0.134
Dairy products 79.81 + 14.24° 87.30 + 9.73%* 56.09 + 12.64° 99.81 + 15.65° 0.036
Qils, fats 3.84 +£0.48 4,16 £0.35 4.65+0.50 4,74 £0.62 0.281
Beverage 28.63 +7.87° 38.75 + 5.86% 60.12 +11.83° 38.19 + 8.46% 0.018
Seasonings 17.32 £ 1.54 18.51 £ 1.16 17.98 +1.50 18.18 +2.08 0.652

1) Cardiovascular Disease 2) Diabetes Mellitus  3) Mean + SE  4) p-value by GLM univariate model test according to chronic
disease; adjusted for sex and age 5) The different alphabets mean the significant differences by Duncan’s multiple range com-

parison test at p <0.05
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Table 4. Energy and nutrient intakes of elderly subjects according fo chronic disease

Normal (n = 52) CcVvD” (n = 134) DM? (n = 55) Arthritis (n = 58) p-value
Energy (kcal) 1445.52 + 52.80” 1484.91 + 34.68 1422.11 + 52.21 1456.21 + 49.66 0.417"
% Carbohydrate® 66.45 + 1.04 66.11 +0.65 66.96 = 1.04 68.01 +0.87 0.187
% Protein 15.08 +0.38 1571 £ 0.31 15.38 + 0.48 15.69 +0.45 0.343
% Fat 18.23 +1.33 17.59 +0.68 16.57 +1.02 15.34 + 1.00 0.064
Carbohydrate (g) 239.35+9.13 243.71 + 5.68 237.22 + 8.61 246.31 + 8.24 0.476
Protein (g) 54.24+2.28 58.72 + 1.82 54.28 +2.58 57.08 + 2.52 0.255
Plant protein (g) 28.41 +1.10 28.83 +0.87 26.54 +1.09 28.70 + 1.37 0.234
Animal protein (g) 24.76 +2.32 29.66 + 1.68 27.57 +2.72 30.11 +2.83 0.162
Lipid (@) 29.68 +2.43 29.87 + 1.47 2684+ 2.16 25.82 +2.03 0.210
Plant lipid (@) 17.81 £ 1.91 15.55 +0.96 14.48 + 1.41 14.04+1.22 0.085
Animal lipid (g) 11.93+1.43 14.33 +0.93 12.38 + 1.38 11.80 + 1.24 0.162
Dietary fiber (g) 14.99 +0.80 14.56 +0.57 14.08 +0.83 1521 +0.87 0.380
Vitamin A (ug RE) 297.92 + 28.63% 362.56 +21.18™ 332.36 + 25.94° 421.93 + 39.42° 0.005
Vitamin D (ug) 571+1.16 3.79 +0.56 4.97 +0.79 3.30 +0.33 0.054
Vitamin E (mg o-TE) 9.49 +0.89 9.74+0.52 9.21+0.71 10.27 +0.86 0.350
Vitamin K (ug) 97.23 +10.42 106.08 + 7.41 98.48 + 9.56 113.34 + 13.43 0.331
Vitamin C (mg) 41.85+3.92 50.26 + 3.31 38.93 + 3.07 51.68 + 4.15 0.060
Thiamin (mg) 0.81 +0.04 0.86 +0.03 0.81 +0.04 0.87 +0.04 0.264
Riboflavin (mg) 0.67 +0.04 0.72+0.03 0.66 +0.04 0.74 +0.04 0.173
Niacin (mg NE) 11.90+0.73 12.51 +0.46 12.44+0.76 13.48 +0.70 0.119
Vitamin B, (mg) 1.23 +0.08 1.27 +0.05 1.23 +0.07 1.38 +0.07 0.132
Folic acid (ugDFE) 313.15+ 15.42 329.72+11.74 309.55 + 15.94 355.62 +16.72 0.051
Vitamin By, (ug) 5.28 +0.69 5.62 +0.43 5.77 +0.64 6.36+0.64 0.276
Biotin (ug) 11.94+1.14 11.78 £ 0.59 11.31 £0.78 12.32 +0.81 0.482
Calcium (mg) 333.72 + 27.35° 336.86 + 16.81° 281.39 + 20.27° 437.18 + 36.41° <.001
Phosphorous (mg) 823.14 + 38.41 853.71 + 27.26 816.95 + 43.77 861.84 +39.18 0.444
Sodium (g) 3.26+0.23 3.60+0.18 3.26 +0.22 3.56 +0.27 0.377
Potassium (g) 1.83+0.10 1.96 +0.08 1.79 +£0.10 2.08+0.11 0.059
Iron (mg) 10.43 +0.50 11.03+0.36 10.56 + 0.49 11.69 +0.49 0.088
Zinc (mg) 8.76 +0.37° 7.56 +0.21° 8.00 + 0.33% 8.86 +0.33° 0.004
Copper (ug) 744.70 = 54.81° 565.83 + 24.22° 668.52 + 40.13%* 686.75 + 29.66° 0.002
Manganese (mg) 2.91+0.13 2.97 +£0.09 2.91+0.13 320+0.13 0.113
lodine (ug) 140.83 + 26.46 123.86 + 12.21 151.74 + 18.66 151.74 + 22.04 0.362
Selenium(ug) 73.71 + 3.94 75.60 + 2.57 76.13 +3.99 83.17 + 3.89 0.086
Cholesterol (mg) 185.26 + 24.52 219.43 + 15.51 203.03 + 28.27 202.93 + 21.56 0.330

1) Cardiovascular Disease 2) Diabetes Mellitus

3) Mean + SE  4) p-value by GLM univariate model test according to chronic

disease; adjusted for sex and age 5) The different alphabets mean the significant differences by Duncan’s multiple range com-

parison test at p <0.05
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Table 5. Assessment of nutrient intakes less than EER, EAR or Al of elderly subjects according fo chronic disease

Normal (n = 52) cvD" (n = 134) DM” (n = 55) Arthritis (n = 58) b
Energy’ 41 ( 78.8)” 101 (75.4) ( 80.0) 42 ( 72.4) 1.149
protein’ 7(135 18 (’ 134 9(]64)5(86)1561 ”””””
Vitamin A 40 ( 76.9) 1(67.9) 3(78.2) 35 ( 60.3) 5.781
Thiamin 35 ( 67.3) 8 (65.7) 38 ( 69.1) 35 ( 60.3) 1.073
Riboflavin 47 ( 90.4) 114 (85.1) 52 ( 94.5) 47 ( 81.0) 5.543
Niacin 26 ( 50.0) 4 (47.8) 28 ( 50.9) 20 ( 34.5) 4.128
Vitamin B, 29 ( 55.8) 7 (57.5) 29 ( 52.7) 26 ( 44.8) 2.709
Folic acid 28 ( 53.8) 8 (50.7) 29 ( 52.7) 25 ( 43.1) 1.601
Vitamin B, 14 ( 26.9) 7 (27.6) 5(27.3) 12 ( 20.7) 1.097
Vitamin C 43 ( 82.7) 105 (78.4) 52 ( 94.5) 48 ( 82.8) 7.295
Calcium 46 ( 88.5) 116 (86.6) 51 ( 92.7) 44 ( 75.9) 2.480
Phosphorous 10 (119.2) 9 (21.6) 15( 27.3) 9 (15.5) 6.261
Iron 9(17.3) 13(9.7) 6(10.9) 4( 69) 3.396
Zinc 10 ( 19.2) 2 (31.3) 15 ( 27.3) 9 (15.5) 6.631
Copper 19 ( 36.5) 0 (67.2) 25 ( 45.5) 22 (137.9) 22872+
lodine 34 ( 65.4) 6 (56.7) 31 ( 56.4) 27 ( 46.6) 3.990
Selenium 8 (15.4) 5(11.2 9 (16.4) 4( 69 3.059
Diefary fiber’ . 42(808 1 ’il'(ééii’) """""""""""" (873)48(828)1021 ”””””
Vitamin D 40 ( 76.9) 117 (87.3) 3(78.2) 58 (100.0) 16.244%*
Vitamin E 35 ( 67.3) 3 (61.9) 37 ( 67.3) 34 ( 58.6) 1.384
Vitamin K 22 ( 42.3) 6 (41.8) 0 ( 36.4) 20 ( 34.5) 1.303
Pantothenic acid 38 ( 73.1) 105 (78.4) 38 ( 69.1) 38 ( 65.5) 4.040
Biotin 49 ( 94.2) 130 (97.0) 5 (100.0) 58 (100.0) 5.625
Sodium 11 (212 1(15.7) 15( 27.3) 6(10.3) 6.411
Potassium 52 (100.0) 123 (91.8) 4( 982 56 ( 96.6) 7.497
Manganese 40 (176.9) 103 (76.9) 43( 78.2) (70.7) 1.116

1) Cardiovascular Disease  2) Diabetes Mellitus  3) N (%) 4) *+: p <0.01, **+: p <0.001 5) EER: Estimated Energy Requirement 6)

EAR: Estimated Average Requirement 7) Al: Adequate Intake

2 olfs o 7IRE BRI AT Qlaf AR HPAS
A7) ofele 202 Hal,
2 Ao Freng o] 49 SR Mol Ashlng
2ol loH Selpl 3kom (p < 005), RS A%
= oAt ool ol FauA Rstel, @l X
31, 71 AR A olkrt FriEo] w4t dojbe] 2%
2 3251 918 877k ol B ke ofefst ol
2 Bl ohfe} |et SRO| AvFE WA FHE Ao R
AFREILE, Lee 5] GholA] 2Ah thage] e a2 2}
31 gl obe] Pt Wfo] uhE obel oF Aefel Tt
QAT wE Frre] H okl izl
HJsh ol e Ao AAEIih Tt B AL
ARG G2 ofel HHFNN fod Aol
UhehubA) ghtek AR A thAte Bl 918 v A4
apo] o A¢] updapo] gl ZALEIA Skot AAPE Gl 2
O 2 AlaEch

ARG HEk A HAFS
sk fofspA weton] ¢ < 001, 55
i o] 4] ul3) folshA A ekt (o < 000D,
T TR zol A Hletel Do) FE A TRk 414

She A2 g2

Aot 9 7|ER

Agh] G 3} et
| o] e o

shtol ]3] §-2l5h

A=A et (p < 001). & AT 24} A3} 8HE 14)7F 0]

A} AQehE o Fhrha 2

S ulgo] BHEY

worom olof ule} A1 o] HE55 %
= o%rﬂaﬂﬂﬂ Y % Asin) R

MISIRE L Z71oHe 7
25 kg/m’ oAk

% shelg

]é%xl

E‘_

BG4 7H
0 2 ) AA|
T} H| WS =2

e (d2k p < 0.05, 92k p < 0.01), oJ&b= Y
E*n‘:rLo] slg)-Jo] Ee v, AR L AXL-E A

|47} Aghn|Bg-tof| vls| ok w2

St (p < 001, p < 005, p < 001, p < 0.05).
A el gt A-Aatoll e ARE 2
7ol wet e
A 32% o) T A EFAG

:

s
=

9 OXE o

N

H=0
o

Do

1o mx

o

i%
lo
=)

Bl

r—l,.l
=2
>



AAfech EY WA SIFET} 242 20356, 150 8 A

2 W Eglh” spu Selutete] wolo] 9 Higtojetu
Ze] daaol 4 ghom, ol Selttet el
ugke 2o sehgaRrhe A% uo R olat S5e |
Top0) ZAR Qg 720U Tt A3te] T A
o ARIEE” Aloe) A AR el mHE AEA
9ol Tt Aol TAF ko] 0sle B4 B AAF
o] ofgrrt SubE ALTHE 9AISHE AR ZAElTE”
ol AFE7e) whE A% 91R9) Qx| o] ok Ao
2 AR, 2 d7eh g uehe Holk Zlo.2 Tkl
o S R QoAb AlEEsh g Byt opet ok
£ mE 24 ekl Do) o] el FPHAYIE
o B3t 7102 Ledeh ulehel Di 271K A Al
EBHER, % 80%E WY, 20% AE HAE oA
FHEe Ao el ik shAg de] F7Ha4- A9
o] Zojuit] £ o AR E BE Felq 10~80%
o] glo] AleJElEo] 3k X7k mlgkel Ao Uehgith 1
Po Aejo 2E AR Selo] Zhashe] Al 43
91 DO] B4} B S8 Ack ol whe} uehyl

Sol, 4K 5 SEE AT isse HaE

il
oft
)
I
ul
c

w/
N
-

oft
iz
=

i

>
%0,
H1
T
)
o
_?L
i
AN
o
)
fo
o
o
u
pil
i
)

N
Koo ut
% =
16
I‘E 1~
1")" ]I.l>'
o
il iﬂ
-
5
i)
e (7
p
oflt
N
e
o
oS
ﬁ
rir
0
4
ol

J
z H

AA71s A
ok g Aol Ry aent gopuFiete] winel
sla1A] UFERLER] ORe AL 2 AFhARALS] 31291 Bhcho
ofgt S H7|7F AR} 19710] Alo] 3|4k
Hetlol RSl T el * ="
AL A7) o & AR E) Slof whE ujz @ A18.9]
Ak ARAST A2 2 aspls ofsbt 1

)

A

ofr
ol
e
™)
o
L
i
o
(R
S ox
x
ol
mE
of
=
of
]
o
ol W\ rE

=
oL
N

LT D+
b
i
(

ol

o,

wEloh W &
29102 o]t wyi7|o] Aol Folrt =3, Feparelrt
o Bepsidl U9 olen BElw ge et why s

HRAE FHOE QoS ZRIBS UAR T A
7H IR 3 B3 QlolA] A& A4S Slat ok
%] W4o] Zslolof gk olAZIE, et Ajo|2 o]
U FAE 2 AST 1 guse] st ofelgol 9l

7] 2ol RHdEe e A

o

% Z7Hska Qi FAlolek
webd vl QgL Thes] oA 1§ depgRol
S50l 2 £ QA Zulo] gl L2 o] ofe,
oFeliE W A7 Al S SRlek A Ze) Wats
SH thpgl o] BTk ofAXI, w8t Q13 ko
3 Ao B 419 w210] A AL 918 v as
B9 Wyt ohe} ARk RS 5 AR Srle gl

3324 oF 8} 3] %] (Korean J Nutr) 2012; 45(6): 531 ~ 540 / 539

[¢]
A3 A R RS ATFO RN 2T

& O1E & 3 stofoR & o

K

3 QALoA YRS 0] U2 10lo] Al Ue) &

AFE B3 1e910] goF A3 Ale L ABSTS B4, A

o] 7] yh Ak} o o] Q] Tjobstel 1ol
th

g2 e Rt Bof o9 folshA| =9kt (p < 0.00D).
AR P BH-at PEA R[] Sl S Aetn] R
o 1ot o foJelA| Ebk AR AR e e
Aeke Gtk PP EGto] AR BAtErt f-osH =
At (p < 0.05). AZFAS (kg/m)e= BEGEFLo] A
o] H-Rtof] Hlal -§-o]ahA| =9kt - P Hf<o] 155.31
mg/dLE thE HE ko Hs] F-2lakAl =Tt (b < 0.00D).

3) TS Bofrof w2 A AFRR iR ot
Aol glglo RE P E3o] (p < 005), FAES &
AARFLo] FolsHA wol AH sttt (p < 0.05).

4) =R19] Rzt M2 Sh=lgdAlFvIEe] HHEa
& = T AR v AR o gRke] Rz dhgh At
£ ofluA= BE oA 0% oVdo] FEA7IA] Jatelom,
HER A9} Elopile ARR-Fel IAglo] didAte] 60% o1,
2 EZel, vjEll C, 254 ddAke] 80% ool A
HEE SFAZIA Eokoit o] A3 = g
oA et HasFS FZA7IA 3 A7 67.2% Elof

2 2Hh §-olskA Wkt (p < 0.001). BlERI D= HEA
HAgtollA] BE a4 5o ' et o L&
vlal] §-oJsHA byl D A7 Bt Ao = ekt
o} (p < 0.001).

olifol AV & uff, mE FojA AGEH o2 gofa A3
AEi7E B9kt 202 vepton] TR By ol A A



Jo

oY WoofN mE Do > Rl

HIER D, obed Bl 712 52 P AFEol dehn| k.

=2
=)
o
o
©
o
X,
5
55
au
AL e
el
<l oflt
-
£
S of
o2
o
o X
)
° o
of mr
o) o,
o ok

M
2
-z
I
s
:
)
iy
=)
i)
£
1o
iy o

b
g
e
it o
Ir

fo
N
x0.
S
H
i
-z
I
i
)
>
T
o v
ot
o
:ﬁ
o
x
No
]
O(l;w il

X
el
N
K
£
X o
=
3
o
B
i
b
N
N
o

©
Jo
5
o
)
i
Mo
o o of
M
o o
~|
o
NI _\!_% X
J
o

Am
13
o
ot
o
4z
2

e
ol
o
[*3
-z
)
N
2
b
P e
ol
oft

ik

—-

> (o flo
¢ ii e e

>~ O

i)
_%i_ilﬁ
o o 0r

e

62 =2

=

120

_)rl_t‘

o

|
R
o3
2
ol
filo

[k, 53] Al
D F4E Eobra, FHH0R Ay
lo] S0t} Fasich oloh o] Alte] A2

rot
o

S

R @
o =z
fr o

e

Y
ol

>
ol
o
9

O

2

Literature cited

1) Hu SH, Kim JD. Analysis of multi-level effectiveness on life sat-
isfaction in old age at KLIPS 2006. J Korean Gerontol Soc 2011,
31(2): 407-418

2) Ministry of Health and Welfare. Elderly real estate survey. Seoul;
2009

3) Ministry of Health and Welfare. 2010 statistical analysis of medi-
cal cost in Korea. Seoul: 2011

4) Wolff JL, Starfield B, Anderson G. Prevalence, expenditures, and
complications of multiple chronic conditions in the elderly. Arch
Intern Med 2002; 162(20): 2269-2276

5) Kirkwood TB, Austad SN. Why do we age? Nature 2000; 408(9):
233-238

6) Statistics Korea. 2010 statistics elderly. Daejeon; 2010

7) Song R, June KJ, Ro YJ, Kim CG. Effects of motivation-enhanc-
ing program on health behaviors, cardiovascular risk factors, and
functional status for institutionalized elderly women. J Korean
Acad Nurs 2001; 31(5): 858-870

8) Statistics Korea. A statistical table of the cause of death, 2010.
Daejeon; 2010

9) Shin JW, Park YK, Suh SR, Kim JE. Factors influencing quality
of life in elderly diabetic patients of Korea: analysis from the Ko-

rea National Health and Nutrition Examination Survey in 2008. J
Korean Gerontol Soc 2011; 31(3): 479-487

10) Ministry of Health and Welfare. Korea National Health and Nu-
trition Examination Survey in 2010. Seoul; 2011

11) Lee HS, Kwon CS. Prevalence of arthritis and health behavior re-
lated risk factors of the older residents in Andong rural area. J Ko-
rean Soc Food Sci Nutr 2009; 38(9): 1187-1194

12) Kwon IS. Understanding of aging. J Korean Med Assoc 2007, 50
(3): 208-215

13) Stuck AE, Walthert JM, Nikolaus T, Biila CJ, Hohmann C, Beck
JC. Risk factors for functional status decline in community-living
elderly people: a systematic literature review. Soc Sci Med 1999,
43(4): 445-469

14) Meydani M. Nutrition interventions in aging and age-associated
disease. Ann N Y Acad Sci 2001; 928: 226-235

15) The Korean Nutrition Society. Dietary reference intakes for Ko-
reans. Seoul; 2010

16) White JV, Ham RJ, Lipschitz DA, Dwyer JT, Wellman NS. Con-
sensus of the nutrition screening initiative: risk factors and indi-
cators of poor nutritional status in older Americans. J Am Diet As-
soc 1991; 91(7): 783-787

17) Park HJ, Hwang YJ, Kim WY. Inflammatory cytokines and di-
etary factors in Korean elderly with chronic disease. Korean J
Nutr 2006; 39(4): 372-380

18) Elliott P, Stamler J, Nichols R, Dyer AR, Stamler R, Kesteloot H,
Marmot M. Intersalt revisited: further analyses of 24 hour sodi-
um excretion and blood pressure within and across populations.
Intersalt Cooperative Research Group. BMJ 1996; 312(7041):
1249-1253

19) Kim HS, Park CS. Self-care and physical symptom by gender in
Korean type2 diabetic patients. Korean J Women Health Nurs
2003; 9(3): 270-276

20) Lee JH, Lee HJ, Lee IK, Yoon JS. Relationship between zinc sta-
tus and obesity of type 2 diabetic women. Korean J Community
Nutr 2005: 10(1): 70-78

21) Son SM. Health Life. The Korean Public Health Association.
Seoul; 2005. p.34-35

22) Kim YB, Kim HK, Kim M. Characteristics of health promotion
behavior and health belief of women by body mass index. Kore-
an Growth Develop 2003; 11(3): 45-55

23) Yang EJ, Bang HM. Nutritional status and health risks of low in-
come elderly women in Gwangju area. Korean J Nutr 2008; 41(1):
65-76

24) Kang MH. Nutritional status of Korean elderly people. Korean J
Nutr 1994; 27(6): 616-635

25) Son SM, Kim MJ. The effect of nutrition education program for
various chronic disease in elderly visiting public health center. Ko-
rean J Community Nutr 2001; 6(4): 668-677



