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Anthropometric Index, Dietary Habits and Nutrient Intake
of the Oldest-old Population Aged 95 and Over Living in Seoul
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Abstract

The population aged 95 years and older in Seoul approximately increased to five-fold over the past 10 years, while
nationwide rates increased to three-fold. In order to examine the dietary habit and nutritional status of oldest-old
population living in Seoul, we recruited 87 subjects (25 males and 62 females) aged 95 years and older. The prevalence
of underweight (BMI < 18.5 kg/m?) and obesity (BMI > 25 kg/m?) were 18.2% and 18.2% in males, and 20.8% and 9.4%
in females, respectively. In self-assessment of health, only 25.3% answered to be unhealthy. More males exercised
regularly and reported a wide range of activities than females. The average of %Kcal from carbohydrate, protein and fat
(C:P:F) was 64.9:13.8:21.2 in males and 68.1 : 14.2: 17.7 in females. The average daily energy intake was 1,307 kcal
in males and 1,304 kcal in females. More than 75% of subjects were taking under estimated average requirements (EAR)
for vitamin B,, B, & C and Ca. The average of mean adequacy ratio (MAR) was 0.66 in males and 0.70 in females,
and 28.8% of males and 12.9% of females were in MAR <0.50. Based on MAR, 32.0% of males and 14.5% females
were classified as normal and 16.0% of males and 25.8% of females were classified as malnourished. Our subjects were
taking more animal food, especially milk and its products, compared to those living, in rural areas. However, a significant
proportion did not meet the EAR for vitamin B,, B, & C and Ca. (Korean J Community Nutr 17(5): 603~622, 2012)
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Table 1. General characteristics of subjects

), G321 16.0%2F 912k 8.0%7}F thele thd o= 1}
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A 5 FAF 12.0%2F A4} 8.1%+= &4F 23 giglom,
H-9-2fe} Zol vt A= -7 HRRE 28.0%%1 WhA ofzh=
A3 Q%lar, wl-Aket 8 253 Abs BT Ak
16.0%, *12k= 1.6%°131.0™, ¥il-9-2} $lo] =3 3]
AR= 739 HAF 36.0%, 1Ak 87.1%C 30T} -5 A T
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2. MAMZ 23t

=2 AAAS A= Table 29 2}, 92k 4l
&, AT, A Bk 27 156.5 cm, 54.0 kg,
21.8 kg/m®]91a1 o3xk= 242} 140.8 cm, 41.3 kg, 20.9
kg/m? 0.2 A7} Aol = dgtell Aol7t siA R

Total

Male Female

Variable (n = 87) (n = 25) (n = 62) Significance
Age ) 96.9 £+ 2.32” 96,6 £ 1.8 97.1 £ 25 ns
(95 - 103)? (95-100) (95-103)
>100 17 (19.5) 2( 8.0 15(24.2)
98 - 99 16(18.4) 8(32.0) 8(12.9) ns
95 -97 54 (62.1) 15 (60.0) 39 (62.9)
Education (yi) 4'[% :—“]Eg']s 7'[% i%‘f 3'[10 i%‘f’ b < 0.001
0 42 (48.3) 4(16.0) 38 (61.3)
1-6 21 (24.1) 8 (32.0) 13(21.0) p < 0.001
7-12 15(17.2) 9(36.0) 6(97) X' =167126
13 < 9(10.3) 4(16.0) 5( 8.0)
Literacy
Able o read and write 55 (63.2) 22 (88.0) 33 (63.2) p < 0.01
Able to read only 7(8.0) 1( 4.0 6(9.7) x* = 9.3707
lliterate 25 (28.7) 2(80) 23 (37.1)
Number of family living fogether 3'% J_: ;]'6 3'?] J_: ;'O 3":’11; 7]]'4 ns
Living arangement
Alone at home 8( 92 3(12.0 5(8.1)
With spouse only 7( 8.0 7 (28.0) 0( 0.0 p < 0.0001
With spouse and children 5( 5.8) 4(16.0) 1(1.6) x* = 31.3835
With children only 63 (72.4) 9 (36.0) 54 (87.1)
Nursing home 4( 4.6) 2( 8.0 2(32)

1) Mean * SD, 2) range (min-max), 3) N (%)
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Table 2. Physical measurement
) Male Female S
Variable (n = 25) (= 62) Significance
) 156.5 + 7.8V 1408 £+ 5.4
Height (cm) (135.0 - 165.0P (130.0 - 152.0) P < 0.0001
! 54.0 £ 100 413+ 7.1
Weight (kg) (37.4-69.5) (26.0 - 56.7) p < 0.0001
21.8 £ 3.1 209 £ 35
2
BMI (kg/m?’) (16.4-25.7) (13.3-31.6) ns
Underweight (<18.5) 4(18.2%) 11 (20.8%)
Normal or overweight (18.5 — 25) 14 (63.6%) 37 (69.8%) ns
Obese (> 25) 4(18.2%) 5( 9.4%)
288 £ 50 358+ 45
0,
Body fat (% to BW) (23.1-41.2) (26,7 —43.4) p < 0.0001
+ +
Body muscle (% fo BW) {2{;75 - 272'62) [1 Zi __2 228]] p < 0.0001
o 86.5 £ 10.7 84.5 + 10.1
Waist circumference (cm) (65.0 - 104.0) (63.0-110.0 ns
o 932+ 8.1 895+ 7.1
Hip circumference (cm) 81.0-107.5) (750-111.0) p < 0.05
924+ 6.4 941 £ 7.7
(e)
WHR (%] (79.3-103.2) (75.5-109.3) ns
+ +
Arm circumference (cm) (22%% - 2825? “2;(8) 7_2825.;? p < 0.01
+ +
Calf circumference (cm) {320]70 - 3746? [fgg __3 436]2 p < 0.0001

1) Mean %= SD, 2) range (min-max), ns: not significant
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Table 3. Health status and life style

Total

Male

Female

Variable (n =87) (n = 25) (n=62) significance
Subjective assessment of health status
Healthy 54 (62.7)" 18 (72.0) 35(58.1) ns
Not bad 11 (12.6) 3(12.05) 8(12.9)
Unhealthy 22 (25.3) 4(16.0) 18 (29.0)
Activity boundary
Within room 14 (16.1) 1( 4.0 13(21.0)
Within house 32(36.8) 7(28.0) 25 (40.3) Xf:<]??'%%]1 .
Neighbor and vilage 32 (36.8) 9 (36.0) 23 (37.1)
Town or city 9(10.3) 8 (32.0) 1(1.6)
Physical activity (hr/day)
Almost not 35 (40.7) 8(33.3) 27 (43.5)
<1 43 (50.0) 13 (54.2) 30 (48.4) ns
1-2 7(81) 3(12.5) 4 (6.5)
> 2 1(1.2 0( 0.0 1(1.6)
Regular Exercise
Yes 13 (14.9) 11 (44.0) 2( 3.2 ijgfgglq
No 74 (85.1) 14 (56.0) 60 (96.7)
Smoking
No 48 (55.2) 8(32.0) 40 (64.5) p < 0.01
Ex-smoking 31(35.6) 15 (60.0) 16 (25.8) x> =9.3147
Yes 8( 9.2 2( 80 6(9.7)
Alcohol drinking
Yes 17 (19.5) 6(24.0) 11 007.7) ns
No 70 (80.5) 19(76.0) 51 (82.3)
Digestion
Good 67 (77.0) 17 (68.0) 50 (80.7) ns
Not bad 17 (19.5) 7 (28.0) 10(16.1)
Bad 3(39) 1( 4.0 2(32
Appetite
Good 53 (60.9) 11 (44.0) 42 (67.7) ns
Not bad 24 (27.6) 11 (44.0) 13(21.0)
Bad 10(11.5) 3(12.0) 7(11.3)
Constipation
No 38 (43.7) 7 (28.0) 31 (50.0) ns
Yes, sometimes 29 (33.3) 13 (52.0) 16 (25.8)
Yes, always 20(23.0) 5(20.0) 15(24.2)
Frequency of hospital visiting  (times/yr)
0-3 59 (67.8) 11 (44.0) 48 (77.4) p < 0.01
4-12 22 (25.3) 10 (40.0) 12(19.4) 2 =10.1525
>12 6( 6.9 4(16.0) 2(32
Numloer of curent medication
0 35 (40.7) 7 (28.0) 28 (45.2) ns
1-2 37 (43.0) 14 (56.0) 24 (38.7)
>3 14 (16.3) 4(16.0) 1006.1)
Chewing problem
Always 21 (24.1) 5(20.0)) 16 (25.8) ns
Sometimes 39 (44.8) 11 (44.0) 28 (45.2)
No 27 (31.1) 9(36.0) 18 (29.0)
2|
Sleeping time (hr/day) 8'{% i%']?, ] 8'81 :_r]i'f S.é :L]QS']S ns

1) N (%), 2) Mean £ SD, 3) range (min-max), ns: not significant
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Table 4. Dietary behavior

Total Male Female Significance
(n=287) (n =25 (n=62)
Rigegﬁlrg of meal fime 69(79.3)" 22 (88.0) 47(75.8)
Sometimes imegular 13(14.9) 3(120) 10016.1) ns
Inegular 5( 5.8) 0( 0.0 5(8.1)
Cg:)s;ar;?ﬁ of medl size 65(74.7) 21 (84.0) 44(71.0)
Sometimes not constant ]; E] Zg ? E] 4218; 14 152(2?1; ns
Not constant ' ' '
Meal frequency a day
3 71 (81.6) 21 (84.0) 50 (80.7) ns
<2 16 (18.4) 4(16.0) 12(19.3)
Snack frequency a day
0 24 (27.6) 9 (36.0) 15(24.2)
1-2 54 (62.1) 13 (52.0) 41 (66.1) ne
>3 9(10.3) 3(12.0) 6(9.7)
Eating-out or delivery service (fimes/month) ] '[% f 34(;]312] 2'(% :_L 33)0 0'[% f 122']] ns
Taking a meal with family usually
Yes 53 (60.9) 16 (64.0) 37 (69.7) ns
No 34(39.1) 9 (36.0) 25 (40.3)
Meal size
Light 30(35.3) 13 (52.0) 17 (27.4)
p < 0.05
Proper 39 (45.9) 11 (44.0) 30 (48.4)
Heavy 16(18.8) 1( 4.0 15(24.2)
Overeating
Often 3( 3.5 1(4.0) 2(32 ns
Sometimes 11 (12.6) 1(4.0) 100121
Almost not 73 (83.9) 23 (92.7) 50 (80.7)
Eafing speed (min/meai) 20.10 £ 11.3 224 £ 12.7 20.48 = 10.6 ns
(5-60) (10-60) (5-60)
<10 3( 3.5 0( 0.0 3( 4.8)
10-20 31 (35.6) 11 (44.0) 20 (32.3)
20— 30 34(39.1) 6(24.0) 28 (45.2) ns
> 30 19(21.8) 8 (32.0) 11 017.7)
Taking various food
Yes 60 (69.0) 16 (64.0) 44 (71.0) ns
No 27 (31.0) 9(36.0) 18 (29.0)
Late-night meal frequency (times/month)
<1 66 (75.9) 19 (76.0) 47 (75.8) s
1-3 3( 3.5 2(80) 1(1.6)
<4 18(20.7) 4(16.0) 14 (22.6)
Taking supplement or functional food in past 6 months
Yes 11 (12.6) 5(20.0) 6(9.7) ns
No 76 (87.4) 20 (80.0) 56 (90.3)

1) N (%), 2) Mean % SD, 3) range (min-max), ns: not significant
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2 71.0%% ARt 2kl fISith A tidAte] ab
Bt FHAIES 8.3ARO R Fi ke Aol= gigitt.

ATl
4 M58

IAFALe] 2153 AL A= Table 494 o) AARAZE
o] gt el thste] thdAtke] 79.3% (FAF 88.0%, 1=t
75.8%) 7} wl-9- A2 A olgk 3FlaL, AARFE 74.7% (F
2t 84.0%, AA=F 71.0%) 7} wii-- A7 steh L spgich. Bgt,
2] 81.6% (At 84.0%, 91#}F 80.7%)7} 31 371=
W TR BN 27] AALE SR U B8-S 18.4% (B
2+ 16.0%, ©12F 19.3%)013Att. 1H2)E 315 &F ¥ o) &
LH1ES 72.4% (A} 64.0%, A=} 75.8%) 2t 9]2lo]
U 5218 allggsto] AFshs Wik B2k € Bt 2.3

3)1d] Hste] oJxk= 0.93] % HA7E B4 Wk, 19

Table 5. Average daily food infake (g/day)

o] F2F gl A AL Wi 1715 €121 AL ellg i
< 3137 witel] SAIA 02 Fogh Abol= Glalth.

A oR 5 A 7T 9 sk thdARE 60.9%
(A 64.0%, ©12F 59.7%) ©]oH YA £} Hi=
thar SFATE. AR 2] Akl diste] < Qafe| H]ste] 2]
Al H= A drbekar gk vlgo] WAl 52.0%, o4 27.4%
2 32 o =390 (p < 0.05). tdAke] thi-Eel 83.9%
(B2 92.7%, 97k 80.7%) 7} Tl A2 qhgirhata ¢
3L, AF 64.0%8}F AAAFS] 71.0%7} ‘TheFskA Aas
Z 5 AF e o gl ksl A3 s ek ol
7] 739 T ol frEE ANER Ao tist Aol 4]
gol Zht2 A7 71 wWekar, T oo = A A AR o]

ol 28] of#gs o] AT

2AR=E Al HEA RS HAks 22.4%, oA k=
2040 % 2po]7} gIglom, it 10~30% 4% A3l
AWk 30% ol A= A% w84 (32.0%), 9IAF 11
W (17.7%) JSTE. AA k] 12.6% (FAF 20.0%,
2F 9.7%)Re] <FH < 67147 JUAG AR EAEFS A
Fstk Ado] lrpar s3It

z
RS ST BiE AF A HAG FRAZ
A= 1668.2 g,

o
o & 7
@
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B
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)
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ne
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1
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O
ol

Male Female Significance
(n =25 (n=62)
Total 1,668.2 £ 932.8 (100.0)" 1,722.8 £ 1,215.7 (100.0) ns
Plant foods 1,228.0 = 859.0( 71.4) 1.219.8 £ 748.6( 72.8) ns
Ceredls 323.7 £ 213.7 ( 22.0) 3705 £ 209.0( 25.7) ns
Potatoes & starch 468 £ 83.7( 2.4) 34.7 606( 1.9 ns
Sugars 228 = 648( 1.2) 79 = 127( 0.5) ns
Legumes & fofu 84.9 £ 239.1( 3.7) 33.9 = 80.0( 2.1) ns
Qils 290t 73.9( 1.6 109+ 399( 0.7) ns
Vegetables 357.4 + 405.7 ( 19.6) 339.5 £ 221.7( 21.6) ns
Mushrooms 22+ 51( 0.2 42 + 9.7( 0.J3) ns
Fruits 2441 £ 208.4( 13.9) 2222 = 243.6( 12.4) ns
Seaweed 07+ 1.4( 00 3.6 7.4( 0.3) p <0.01
Beverage & drinks 872 £ 179.9( 5.0 166.6 = 5053 ( 5.9 ns
Seasoning 181 £ 13.6( 1.3 20.4 £ 165( 1.3) ns
Animal foods 360.0 £ 332.1( 23.4) 3148 £ 5225( 16.4) ns
Meat 152.7 £ 295.1( 8.9 764 £ 942( 538 ns
Eggs 195+ 253( 1.2 281 £ 47.6( 1.8 ns
Fish & shell 55,1 £ 59.5( 3.4) 503 £ 61.3( 3.7) ns
Milk 1327 £ 189.7( 9.9 1600+  61.3( 51) ns
Fat 103+ 181( 0.5 54+ 59( 0.3 ns
Others 80.2 £ 118.7( 5.2 1882 £ 3125( 10.8) p < 0.05

1) Mean £ SD (%)
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Table 6. The average daily nutrient infake of subjects

Table 69} % H:} Xﬁﬂ o
221,307 keal (A} 1,317
keal, 912} 1,304 kcal) Olaii gl 8] 2fol= ¢l
ATk, T8, olux] A3 el thdt §=3kE, whld Ako g
HE]Q] AF H1E (CPFR]E)S PA= 64.9:13.8:21.2, ¢
AR=68.1:14.2:17.7 & %EZLE HAF A o 7R
o sl A3 E1ES o W A A30ES o =90
T EAIA O R Fogt Afol= gl o T B A7 s b
Folqltt. olF NG STAL T0M ol dAEL] Az
(KCDCP 2011)$} Hl WP T AN H]SEkG) O
AT tdAEe] A= Ha R gerslE2 o] 44 "
oAl ke o] o] ﬁt 702 JEeRTt

ok Zof|x= vl E AF o] Y2l 13.1 mg, o]
2} 8.1 mg O & A} xR} f-o)ahA Wol AH8IS

KNHNES (2010)"  Soonchang (2009)?

Nutrients [nTZTcs'ln (nM=O|295] ('; ezszQe} 270y 285yr
M(389)/F(506)* M(26)/F(65)

Energy (kcal) 1,307.7 £ 58329 13170+ 5640 11,3040+ 5952 1887.5/1403.5% 1335/1095

Protein () 458 £ 221 459+ 210 458 £+ 227 62.8/43.0 47.7/38.2

(%eKcal) (14.0 (13.8) (14.2) (13.5/12.3)

Carbohydrates (g) 219.8 + 1004 217.7 £ 997 220.6 = 1015 329.8/271.7 230.6/187.3

(%Kcal) (67.2) (64.9) (68.1) (74.1/74.6)

Fat (Q) 282+ 197 313+ 170 269 £ 207 26.3/15.8 21.2/21.1

(%eKcal) (18.7) (21.2) (17.7) (13.5/10.5)

Dietary fiber (Q) 8.7 £ 5.3 9.1 % 6.7 8.6 = 4.6 7.4/5.6

Vitamin A (ugRE) 489.8 £ 371.6 4962 £ 4053 487.2 £ 3605 655.2/448.9 645/9/517.5

Vitamin B, (MQ) 07 = 0.4 07 0.3 0.7 £ 0.4 1.11/0.80 0.76/0.62

Vitamin B, (MQ) 08 = 0.5 07 0.3 08 £ 0.6 0.95/0.64 0.86/0.65

Niacin (mgNE) 11.6 £ 5.7 126 6.6 1.2+ 5.3 14.8/10.0 10.4/9.9

Vitamin B, (MQ) 1.3 & 0.6 15+ 0.8 1.3 £ 0.6 1.37/1.12

Folate (mg) 3324 £ 1956 3354 + 2221 3312+ 1858 167.6/143.6

Vitamin B,, (MQ) 43 = 3.7 40 £ 3.8 4.4 £ 3.6

Vitamin C (mg) 566 £ 392 58.8+ 498 558 =+ 344 83.0/61.8 51.8/49.1

Vitamin E (MgoTE)* 9.5+ 7.5 1831+ 115 8.1+ 45 - 9.3/8.5

Ca (mg) 431.0 £ 4008 383.8 £ 213.6 450.1 £ 4553 471.0/354.5 380.2/349.2

P (mg) 750.5 £ 400.3 7521 £ 337.9 7498 £ 4254 1109.2/804.7 675.9/554.7

Na (mg) 2,655.1 £ 1,465.2  2,518.8 £ 1,477.0 2,710.1 £ 1,468.9 4974.8/3255.2 3918/3270

K (mg) 19506 £ 9209 21251+ 999.6 11,8802+ 886.0 2740.1/1980.6 1856/1578

Fe (mg) 7.4 3.5 7.6 £ 4.0 7.3 = 3.2 14.6/11.6 9.8/8.0

Zn (mgQ) 59 3.0 5.7 2.4 60 £ 3.2 6.5/5.3

Cholesterol (mg) 2169 £ 186.7 265.0 £ 260.1 19756 £ 1456 159.5/103.3

1) Korean National Health and Nutrition Examination Survey in 2010 (KCDCP 2011)

2) Study on nutrifional status of elderly aged 85 and more living in Soonchang-gun (Lee 2009)
3) male (n)/female (n), 4) Mean = SD, 5) Mean for males/females

*: significantly different between gender af p < 0.05
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Table 7. Percent EER and Rl of nutrient intake of subjects

A, By, B, & C, ZF, ol10]9lal, oix}= n|efd] B, B
C, Zrolgle). 3, RINT} o o] HHahs Jokat
el = vlER] B0k Q1018aL, ofztelA] =t v} v
W B,, 9lo]gith.

9ok # 7]+ (Korean Nutrition Society
Hyrd g ego] AAE o] Q= 1371 Y T A
S QFF (75A] o3} 7)ol X A YIEH
7Fedol Sl tdAtke] vlE-2 8ol Table 8ell vreh]

UuA] B3 (EER) 2 75% v|vk AHA sk o3}
o] ul&-S 3 At JA} 72.0%, 9I#}F 50.0%% 01, 2}
FFAHE EARET 2] AH L Sl i d=te] vl&o]
75% o]l YUAE A Ay} Fabe] - e B,
B,, C, Z%¥ ofddo|lom, oj=}o] Z-9-olli= el B,
B,, C, Z=g o2 d7ts} 719 vlsest A 1ol Qg
olF YU VAT din] AFANIEC] 75% o)kl Y

P

4
o)

= O 0o
a8l A2l A3k
O AFek e FeR] e FAE 81671, oAk
731702 A7k ok AR, BAR 02 fo1% Aol

SAATE.

Total Male

KNHNES (2010))  Soonchang (2009)?

Female

Nutrients "= 87) n = 25 (= 62) >70yr >85yr
M(389)/F(506)" M(26)F(65)"

9%EER 770 £ 3549 658 £ 28.2 815+ 372 94.4/87.7 66.8/68.4
VAR

Protein 98.9 + 48.1 91.8 £ 420 101.8 £ 50.3 125.5/95.5 95.4/85.0
Vitamin A 782 + 593 709 £ 579 81.2 £ 60.1 93.6/74.8 92.3/86.2
Vitamin B, ** 632+ 37.2 58.8 £+ 27.7 65.0 =+ 40.5 92.7/72.8 63.5/56.6
Vitamin B,** 59.8 =+ 43.2 435+ 20.7 66.4 + 48.2 63.2/53.4 57.4/53.9
Niacin 79.7 £ 38.6 785t 41.1 80.2 £ 38.0 92.2/71.5 65.2/70.4
Vitamin B, 922 + 441 97.1 £ 53.1 90.2 £ 40.2 - 91.6/80.0
Folate 83.1 = 48.9 83.9 £ 555 82.8 £ 46.5 - 41.9/35.9
Vitamin B, 177.6 £ 153.4 165.4 £ 159.1 182.6 £ 152.1 - -
Vitamin C 56.6 £ 39.2 58.8 £ 498 558 £ 344 83.0/61.8 51.8/49.1
Ca 558 £ 50.6 548 £ 305 56.3 £ 56.9 67.3/50.6 54.3/43.6
P 1072 £ 57.2 107.4 £ 48.3 107.1 £ 60.8 168.5/1156.0 96.6/79.2
Fe 892 £ 41.6 84.7 £ 449 Q1.0+ 404 162.5/145.5 98.0/89.3
In** 79.6 £ 420 63.7 £ 264 86.0 £ 455 - 81.8/75.9

1) Korean National Health and Nutrition Examinatfion Survey in 2010 (KCDCP 2011)
2) Study on nutritional status of elderly aged 85 and more living in Soonchang-gun (Lee 2009)
3) male (n)/female (n), 4) mean for males/females, 5) Mean = SD

**: Significantly different between gender at p < 0.01



Table 8. Prevalence of nufrient intake under EAR

KNHNES (2010)

2

Nufrients i s gliprs i valoe O

M(389)F(506
Energy? 29 56.3)" 18 (72.0) 31 (500) 3.5052 (0.0612) 29.7/38.99
Protein 32(36.8) 11 (44.0) 21 (33.9) 0.7861 (0.3753) 23.7/42.7
Vitamin A 43 (49.4) 13 (52.0) 30 (48.4) 0.0930 (0.7604) 56.8/64.0
Vitamin B, 70(80.5) 21 (84.) 49 (79.0) 0.2797 (0.5969) 55.1/68.0
Vitamin B, 77 (88.5) 24(96.0) 53 (85.5) 1.9867 (0.1640) 80.1/85.6
Niacin 44(50.6) 13 (52.0) 31 (50.0) 0.0285 (0.8659) 46.1/68.2
Vitamin B, 44(50.6) 12 (48.0) 32(51.6) 0.0930 (0.7604)
Folate 52(59.8) 15 (60.0) 37(59.7) 0.0008 (0.9778)
Vitamin B, 26(29.9) 11 (44.0) 15(24.2) 3.3355 (0.0678)
Vitamin C 69 (79.3) 20(80.0) 49 (79.0) 0.0102(0.9197) 55.7/70.5
Ca 72(82.8) 21 (84.0) 51(82.3) 0.0379 (0.8457) 715/82.8
p 33(37.9) 9(36.0) 24(38.7) 0.0556 (0.8137) 9.0/28.2
Fe 35(40.2) 14(56.0) 21 (33.9) 3.6283 (0.0568) 21.6/315
7n 62(71.3) 20(80.0) 42(67.7) 1.3073 (0.2529)
Nurnoer of nufrient 757 & 3.689 8.16 + 3.86 7.34 % 3.62 s

under EAR

1) Korean National Health and Nutrition Examinatfion Survey in 2010 (KCDCP 2011)
2) male (n)/female (n), 3) under 75% EER, 4) N (%), 5) mean for males/females, 6) Mean = SD

Table 9. Index of Nutrient Quality (INQ) and Man Adequacy Ratio (MAR)

INQ
Nutrients Total Male Female Pyvalue
(n=87) (n =25 (n=62)
Protein 1.29 £ 0.29" 1.42 £ 0.36 1.25 + 0.25 0.0374*
Vitamin A 1.08 + 0.82 1.09 £ 0.80 1.07 £ 0.84 0.9285
Vitamin B, 0.82 £ 0.29 0.90 £ 0.26 0.79 £ 0.29 0.0791
Vitamin B, 0.76 £ 0.28 0.69 £ 0.25 0.79 £ 0.30 0.1191
Niacin 1.08 £ 0.43 1.21 £ 0.48 1.08 £ 0.41 0.0950
Vitamin B, 1.23 + 0.37 1.47 + 0.45 1.14 £ 0.29 0.007 7%
Vitamin B, 1.11 £ 051 2.57 £ 2.06 225 £ 1.56 0.4339
Folate 2,34 £ 1.71 1.26 £ 0.47 1.06 £ 0.52 0.0908
Vitamin C 0.75 £ 0.42 0.87 £ 0.49 0.70 £ 0.38 0.1041
Ca 0.70 £ 0.39 0.86 £ 0.40 0.63 £ 0.37 0.0111*
P 1.40 £ 0.36 1.67 £ 0.40 1.29 £ 0.29 0.0002%**
Fe 1.21 + 045 1.30 + 0.37 1.18 + 0.48 0.2625
n 1.04 £ 0.23 0.10 £ 0.22 1.06 £ 0.23 0.2452
l'\'N”QmS‘T of nurient wiih 6.27 + 2.76 557 + 2.76 657 £ 2.72 ns
MAR

0.69 + 0.18" 0.66 = 0.20 0.70 £ 0.18 0.3226
0<MAR < 0.50 15(17.3)? 7 (28.0) 8(12.9)
0.50<MAR < 0.75 35(40.2) 7 (28.0) 28 (45.2) ns
0.75<MAR 37 (42.5) 11 (44.0) 26 (41.9)
1) Mean = SD, 2) N (%), ns: not significant
Significantly different between gender at *: p < 0.05, **: p < 0.01 or *** p < 0.001

9. AIAtO] AN T} H7rel7] §181e] 1370 ool st ki AAX14=(INQ)

1) /_\!/\rgl %q%r AIA K|_/|§Q[ ]Ii.‘lnl %fl%k_/t NN

A o) A A0 (MAR)E 101 Table 91 ATt
ARFES) AAte] gaka o) AR AA W INQZH 1 vk oux) el nlate] Gorae] A
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137H4] g F42] NARZHE A MARS] H2
A7} 0.66, 2147} 0.700.% 27} FAtE T 328 73
eSOt SAIA SR f-ol8hA] ekt sk MARS
50% W]k, 50~70% % 75%°)0 % Lro] tiakake] B
TE Al Aol st el s 75% o)
o sgsh= Hlgo] WA= 44.0%, A= 41.9%% vl
Sk gk, - B AbEQl 50% ©18) Tl A WAk
28.0%, A7t 14.5%= HAP7} oAALET 52 ks Kol
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S FRE AF S 21FC] TR DVSE @A oAt
20.670, 9IAR= 19. 4702 2P} oAzt Ht 1745 ¢
AFBIARE BAIA 0= o3k 2lol= §ISiTH(Table 10).
%3, KDDS9F MBE] B+t A 27k 242 5.08 %
11.5%019aL, o2k ZH2 4,779 11.78 02 oA Jd
1ol xfoli= §iSlet.

Table 10. Food infake diversity and meal balance

10. Ol FSYEH Tt

ol GRS elE 7T Ao 19| 718718t & of 744014
o7 A7 A FEo] X 29 AelA] &
AL PR oz =947 witell S35 Rl i
A7} =94 TH(Table 11). 71237185 A7k 9.75%,
oJx}7} 9.38% 0= Afo|7h IR o}, 29A| B =
A7F 11.587, o377} 9.648 0 2 A7t o zku e} #-2] 5}
Al %3 (p <0.00D), F AF+ A 21.33%, A=
19.028 o2 FA7E A ARt foakA H%
(p <0.05). T3, 37} 7)ol we W45 44, JSEF
A3, JFEFe] 3R Rt 1 RS Ay gt
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Total Male Female Sianificance
(n = 87) (n = 25) (n =62 9
DVS 194 + 7.1V 206 £ 7.2 194+ 70 ns
KDDS (< 6) 47 £10 50+ 0.9 47 £1.0 ns
MB (< 18) 11.7 £ 28 1156+ 28 11.7 £ 2.9 ns
1) Mean = SD, ns: not significant
Table 11. Mini-Nutrition Assessment (MNA) of subjects
Total Male Female Sionificance
(n = 87) (n = 25) (n = 62) 9
Basic test score (< 14) 9.49 £ 2.42Y 9.75 £ 2.57 9.38 £ 2.37 ns
Secondary test score (< 16) 10.21 £ 2.26 11.68 + 2.03 9.64 £ 212 p = 0.0003***
Total score (< 30) 19.70 = 4.00 21.33 £ 4.16 19.02 + 3.76 p = 0.0160*
Assessment
Normal (> 23.5) 17 (19.5? 8(32.0) 9(14.5) ns
Atrisk (=17 and < 23.5) 50 (57.5) 13 (562.0) 37 (59.7)
Malnutrition (< 17) 20(23.0) 4(16.0) 16 (25.8)

1) Mean £ SD, 2) N (%), ns: not significant

significantly different between gender at p < 0.05* or p < 0.0071***



Table 12. Nutrient infake and dietary factors according o nutritional status assessed by MNA

Nutritional Male Female

, status Normal At risk Malnutrition Significance Normnal At risk Malnutrition Significance
Diet (n=8 (n=13) (n=4 n=9 (n=37) (n=16)
%EER 772+ 3130 595+ 276 639+ 219 ns 1061+ 561 786+ 3252742+ 312 ns
%Rlofprotein 1057 = 314 875+ 51.8 783 + 26.1 ns 1279+ 710 1015+ 47.3 876+ 402 ns

Vitamin A 1187+ 7289 415+ 308> 707+ 283° p=00065 834+ 471 841+ 705 732+ 385 ns

Vilamin B, 755+ 289 529+ 269 447109 ns 778+ 338 682+ 456 504+ 27.1 ns

Vitamin B, 582+ 242° 353+ 132° 409+ 21.7° p=00378 937+ 733 616+ 380 619+ 50.7 ns

Niacin 964+ 392 667+ 449 808+ 187 ns 1027+ 199 806+ 419 667 + 304 ns

Vitamin B, 1232+ 692 812+ 379 964+ 523 ns 1100+ 504 925+ 390 738+ 324 ns

Folate 1213+ 729 680+ 375 603+ 324 ns 1043+ 606 852+ 442 651 + 386 ns

ViominB, 1939 + 1863 1654 + 1645 108.2 + 82.1 ns 2649+ 207.4 1822+ 1575 137.0 + 724 ns

Vitamin C 893+ 671 407+ 228 564+ 57.6 ns 638+ 304 556+ 332 515+ 402 ns

Ca 663+ 195 517+ 347 419+ 336 ns 993+ 1062° 475+ 37.5° 52.3 + 49.58° p = 00445

P 1258+ 358 1009+ 572 915+ 337 ns 1451+ 97.1 1021+ 508 97.3 + 52.7 ns

Fe 924+ 424 709+ 432 609+ 156 ns 969+ 405 842+ 352 64.1 + 302 ns

n 854+ 254 653+ 338 642+ 465 ns 1069+ 69.1 853+ 411 760+ 38.1 ns
NEARY 250+ 169 723+ 408 675+ 3.77°p=00176 233+ 173 470+ 362588+ 3.77 ns
nNg < 19 400+ 141 620+ 278 700+ 458 ns 577+ 238 657+ 299810+ 1.73 ns
DVS 25+ 719 174+ 38° 153+ 22° p=00391 185+ 7.3% 190+ 58 131+ 58 p=00063
MB 136+ 1.7° 108+ 25 98+ 38 p=00229 131+ 24 119+ 24 104+ 35 ns
Mgeg'(;{/equency 30+ 00° 29+ 02° 23+ 05 p=00005 29+ 03 28+ 04 27+ 08 ns
S’;“gg;’eq“ency 15+ 12 07+ 09 10+ 08 ns 14+ 12 13+ 10 11+ 09 ns

1) Mean £ SD, 2) means without common alphabet are significantly different each other within a same gender.
3) NEAR: number of nutient under EAR, 4) nINQ < 1: number of nufiient with INQ < 1

oJxb= 25 (p < 0.05) ol YolAwk
o]E EO:‘E]-_

3, EARWI} S 5520 2 38 Qa5 45 1|
W3 A} GAh= AAro] FHat 2.5071919) vlsle] okE
28y o Ere 747y 7.23709) 6.7570 2 f-2)8t
A Bkor (p < 0.05), oJxk= AAkto] 2.337)21d] B]s}
o JFEFAN T JFEgrel 742t 4.7071¢} 5.8871
2 BAASE Folst 2foli= glltt. 18], INQZF 1:eh
2k Jokane] Frofl QlojM= FY B 3 Tt 913 Af
o]7} {131t} (Table 12).

2EA0F 0] T S
W3 A} G B

SAACE folgt A}

Ehdli= DVS9} MBE H]
3 bl 18] 8k 2fol & HERSl e
] (p < 0.05), O%X}L DVSeARE zto]lE BTk <
0.01). =} A4 AAe] DVSE 22,591 v oJoks
29} FokEate] DVSE 442 17.49) 15.301%1S
], Al MBE 13.691 WHA JoFEa9] el ta) Joks
2 27 10.87F 9.80]90t}. of#}e] A-9-ofli= /g
DVS7]' 18. 50] H}ui ogo]:gak_ﬂﬁ:ﬂ-;q_ oﬂo]:%a]::,lo] 71—71—
19.07} 13.1010tH(Table 12). webA, J 25 ok

2o Akl nlate] 213
s Ytk g BelF
ks At o s
FIEFAH T JAEFTS Z}Z% 2. 97719} 2. 3771?1 A
Fskar 9ol FAXCZ felst 2jolE B2t (p < 0.01),
] ], 2.7

oJx= 370 22}t 2.97], 2.87], 2.77)E 2}o)7}F gILt. &f
2 285 Yy BE 33 7he]l xpo] 7t Sl TH(Table
12).
J—|_ At

ofg] Ag-Rare] m=r 854
A Az 2RSS 011}7} AR A kA v
A77dE W AAA 7, G, ke A SHe M=
] 2Apde] o dnr} —r—rS}S’\i.‘th (Kwon & Park
2005; Lee & 2005; Park & 2008; Lee 2009), 100
o 2 90th A=Rl=o] 80thel vlste] @3] AE A ¢
HIx7F ki ar 3Fch (Kwon & 2005). Bt A5 oA
= (Baek 5 2000; Choi & 2002; Lee 2005; Park &

]}\1- x]—/\o o]q. uu,q]E =]



616 - A&7 954 o] A 3eq19] JoFi A el

2006) oM Bz 1735t 854 o)A HE] JFdF Y
E7} A o] AFEsH= 654 o4 1813} H|S=5E 550)
Q3L DAl HeflM= 23]8 o 5
HE ik
MRS Aol Tk Q1] 8hA] BEAJS HEAY 2
DA WS W 7P FEHA A e A 2] sht
WEHFFEOIUTE wEHFEo|Y AL FaE 2 alol= 117
oJu} AlEG el tist x2le) dist BT} olale, &
3, AR ol S v 4 9lom, o oA AE]
F7] wiitell AREAQl Aygeka v}
33 4= QT 1 Atk 28.7%
7} s B2, 48.3%7}F el AN gt S-S 1d
o

&2 A 10.3%0 2eiith. S HUE
A

-
ok
ju:
Sis
b
iroI e
=
%

t}, Ak AR EX Y 904 o)Al thdt AL Bl
(Lee 2005) 4= 81.8%7F -8t om, M= WAl
ZAF Bal(Lee 5 2005) A= 83.3% 7} H-8ho] 3l A,
88.0%7} o] Q. $HA, Ui =g x]o] wiA|Ql 13A
(Gondo 5 2006) 9IM= WAl thad=le] 1.0%ve] F-8t
oA, 556%7F 5 WSS ko Gkl WiAR1L] 36.9%
o} o3z} WAQ1] 15.1%7} thet w52 whkrhar &ich, 2
AT WA A&A] 20 HAE thstehs FRddoR B
7] o HA N e 2 E5 2T H A b
sto] WG] Wkon | 58] ox}e] wSo] ATl 4]
O % Ho] uk3-S ok 4 it}

AFEE XS FHoIT FEX 2] 984 oAk (F
1 A% 101.14D) el thste] AAlst AAAS A3 2o
(Kwon %5 2005)°l oJsbd 2w} #4155, A-d@=5=7) 2+
7} I 2= 155.2 cm, 52.4 kg, 21.0 kg/m?, ©]131 o=}
= 141.5 cm, 35.7 kg, 18.3 kg/m? ©|ic}. ¥ A4z}
o} o] & Hlwahd HA} gl A= B H|5skg ot ozk=
A2 1523k Wb AT A HA S 2 AT oAk
o EZokoh =3 AA S-S Kwon 59 9+ (Kwon 5
2005)ollMi= FAF 20.9%, A3AF 21.2%°190 4L, A& 5
A9 854 oY s At tist I+ (Baek 5 2000) €A
=94t 21.4%, 93AF 29.8%=t) o F Aol vl A 2
AT gL AA o] W B O w3kor, &
A2} G] Fdiqzhe] zfo| = FEIskAl ettt

2010 FAZEA (KCDCP 201 1)l <J3ha $-2vet
RS WA= 30, o2 40tiE Yo7t &5
go] 753ttt 60tE A =l 7| 7F =wHA] Ak A
rashs ek BRItk BRE of ] 714 i3 gkE
wsto] 7S sk QQlo® Ageh= Z1o02 &
HA JARE R R e d 7)ol AAFo] ¥ 5 =
{Hasst7] witel] TF8o] "ol HokelA|7]
a1, AR 753 w7 dE Aol HeEkE et w3
S YA =5 912 (Thomas 5 2000; Ennis &
2001; Keller -5 2004), Hd7|-50] Aslo] ~EHAE
U5 7EsA171aL AHo] Q& o 23F2Q1 A7REAE o]
3l QA 7| E YIS FoEN YESS WFE T2
29107 A% 3t} (Newman 5 2001; Amador &
2006). weba], a1 2tel| QloAl= Al 250l hast
v H55 Ui Sol= o] AIE flste] vie- T2
E=g
SHH, g2l Y7 AAE At A9V (Korea
Nutrition Society 2010)& ¥ 113 17+ <754 0]
Aol o] AT 71F Al AT FAF 164 cm,
59.2 kg, A} 151 cm, 50.2 kg 2 F o] QIA|qt
A2 Aslo] U ot A1 dE o] 2} deh] a3
71 o). A ZFA = Al AT o2 Atshs vl
T kgt Aol ANk L HIE YER = A EE o] 8]

o ol 1

T~

71 Bk, S, we9le] A9 st Hel el A 414
o] Zol ¥ ofLje} o} H2l7} Fol el wet Aetksi

woll 7ges] Eelut H2o A
THES ddehs ¥ 2 994
A37F "ok 4 TH(Somes 5 2002; Allard &
2004; Amador & 2006). 1&gt o]follA] ekl E 2}
FHT 3L AT 1)l 8 o] YdI FE
off 3o 3t

Aprl 2] A7 eel thste] 2 ATt TRk 62,7%= A
et etal B7Fskolal, 25.3%%ke] A7skA] gk et
B7VeIA e ol EAY Ao} vlSzeisich Heke
197 G EAG A 90 ol IR EE o FALSE
A} 65.9%7} A7siebar 31910 (Lee 2005), Al
AFshs MARIEE 72.1%7}F d7dsteb ekl gak3ich
(Lee 5 2005). Z1efuh, 37-delioh At 217} 9l 2
o7 FHHE SAH &5 FEHNE AR 93t
T8 AT WdAEe] FE 2EANT 9 2 4k of
ARz w<E 2uRPAEE F30T AR A= 719 A
Qbellek Qlar S183] sh= do] flrki Y Stell= 245 4]
A A SRS AR 97 Slof R FrARE Het

2,
A

oo

N



XPS 8.0%, *12+ 9.7 %%3=H, ©= 2000

?fiZH
e 2] 8 45 A AR AL S

3

212l 50%, A2+ 25.8% (Lee & 2005) 9 A3}
P -9~ Skt o= A9 AQ1 xjol} Al H A
TAEo] ol AL Q1= ARS]A QI WiskE WSt
T Stk 2Ev AT aPRES] STES AR
39

*ﬂﬁw_i WAQ)S B3 A= FEH 07 oz}
7h bR} gt ey, -Euete] A= Adne Eat
ol 53] Aato] wxke] =7} ofzpef| njgte] 1/10 olst
FOIAAIRE AL AY} GAF MA|QlEo] oz} WiA|Qle] B]s}
o A7 EHI= o =2 542 Hol1 1Y (Park 2002;
Lee & 2005). B3t -$-2uve} 510 syt o2t
AR 6~7d O AANE A4S 8 Zfol 7t gl
(Statistics Korea 2011). o]}t By53} o] & A+
N E AL S HAR= ot eke 3to| RS EE 7, At
7t 27357 9 D9 52 A FA A H A
O 7 ozt U Frh= A1E Hol FaL Qlvh IHE =
Tk o= W NS G OV} o Ak wek
ool T2y} Agadgieks wo g0 1t

=
o 01'

4l
HU

AR R
Om}rﬁl

=
?

H

o SoiT). AR} O FE WA M OE WE) o
O 21 B o] it o] of A chkA 4
219] 7ol tiaed o e AL 2 9, 7]
& glo] EAA W elel 2 4 9le wkte] A, 2144 7]
50] o ] wE o s,

B o) gAEL S 2 1A rR AR A4}

S vj§ FHAOR s 9, Tl opE Ao o

A gpow], A3 Shkeh. 1elk, 1§ ek
M-S A} 64%, 17 59.79% % FEAe] 1)
79% (Lee 2005) %] w]sleli= vigket, oli= EAls} el
AP Ao] wlF-el Aoz Az,

AF GRS AT B AP B2
4] M IEe] Wt 23.4%, o4 16.4%918] ]3ho]
At FrHER S ZugAs2 247 12.2%8)F 14.5%
o™ (Lee 2005), A4 *’3:17\]*% Z¥7r 14.2%%}
10.5% (Park 5 2006) 2 A-&A|9 2uHA=2] FE/d2
F AFlEe] o Rk, sk, djelnel oA )
el Al e e 2ol
slol Aol HALS o B W BeshEe] AR

& ol . ol EA19] o) SEA0le] vlste] A
Fehlo] Qi B AFIE fAES] HANES 7] v
el Ao 4,

F2Al - 223 - du|ed - Ak - 617
the 2132 A7 (Beak 5 2000; Lee 5 2005; Lee

2009)°lH A7} olabct ouiA) Aol o w3k
o] 2 ArellM= FY iRt 3ol A3t 2hgrd ol QlofA
2ol 7t lSmell e Eshal 19 A%t oA 4 9
A AF T 719 27t flsdeh= Zleo] Selakaint. o]
S ARz 2 AT A EARREe] AR 8] Akl e vk
o vlste] Avhal AZFsh= vl&o] 52%% o122 27.4%
T} folapl =9k AaskE AL Bol 3 gle. 23
el e A7 B A £E Bol ST
AgHlo] itk By Solgh 4 tidake] Ay} qtglel]

]z]‘— 0161:0] 1:1 EUq:T’_ 3 2= ohq_ 7L°J1: 90/13] 0]/}]'11
Q1 A (Park & 2004) A= olld) g o =7k gt
o] @2 oUAE AFska ISITE. o] &l el whet
HUTR 25 2 oll| ] AdFZe QlolA] Adelst AaE B
o] 1L =T o] = WA= AH T3 A S B A
G374, 183 ARV ZAPY] So) thEY] wiitow
AzbA), gk, d¥o] 255 AAES BRlelA o=d
FHell gl AdEol7] wiitell FiAkE vlEE 7l
o] UL AAY T tidREEe] Adge] & 93 v
2 Ro 7 gz

#1097 Bl we1e] A28e gl ool v
A= A AFAE e ® sk A7 Bt
(Choe & 2004; Choe & 2006; Park 5 2006; Lim
& Choi 2008), t=A1A4] A5 (Choi & 2002; Kim &
2002; Yang & Bang 2008; Hwang 5 2009) 2] 7
AAREZS o7 AL ALY AZFAGA E1 HF R
2, BA g gl wolat Foja} B8 FA 07 § 9 =4
kel g ZALAT7E ko™ AFi= 804 olsk7t

F0|017] wikel # Ao Aol AF A 0= Hlwah]

o= sl AT wbA, vl FaAtEEA 2010
S IFEAL Bar T 704 o dAke] dofa AR
Bl (KCDCP 2011) &} -¢-2utete] ezl 5% A1
o] shuRl =3oll ZAF+8hs 8541 o dAkE T o AL
B G AFdE (Lee 2009) Ao 475 2 A7
v} $7 Tableol] AIAEFE.

6541 o1de] =glole} strjete Al o0& A, A

[} ’
AFAL, AAA 5, BRE, B, BBET 5o
we} 2 gaklelst Gok 9 A% Ak

A
[}
Aol ol A W
Lee (2004)9) 1o m=el A% 137) dEA] 8 FoE
S o =
7h ATt felaA B, Y B vol7} Bola
2 A

_/Fi oﬂ obﬂ 4/\1—5}] A=

}\] ]O:] LO
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o FEX A Hebw =3to] AFshs 854 o) =l
(2t 597, o472 102%) 2] FeFaFzAE 242 (Lee 2009)
9} Hlw e = ol Itk 7 A3 B AT =] o
U7t o E=%SelE Erska dRke] B9 AW, vlE E,
Yolal, A4k, ZHg, Zel4vlEe] 1Y o AFFel 9 &
& %S BYla, Aol A, vlE A, YEFY Ht A
FE2 o Wokor, Yz B]S5:31eit). o7 ke] 9ol
B A tdAE0] oy, grdlE, chald | =) niepu
B,, Hokl, iat, 2, 91, 2, FelAHE2 AFE2
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ASFYUER AFAZE 52490 4 =55 ¢ T AU
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