o 2] A AL 3] o F 3] K] 14(6) : 734~745, 2009
Korean J Community Nutrition 14(6) : 734~745, 2009

SR AEedekat, A S 8Aakdu At ISR st Akl e} A ek

Evaluation of Nutrition Education for Diabetes Mellitus Management
of Older Adults

Hyun Joo Kang, Eun Mi Shin”, Kyung Won Kim®"

Food & Nutrition, Buchon University, Buchon, Korea
YDepartment of Food & Nutrition, College of Applied Industry, Daejeon University, Daejeon, Korea
JFood & Nutrition, College of Natural Sciences, Seoul Women's University, Seoul, Korea

Abstract

Diabetes mellitus is the prevalent disease among older adults. The purpose of this study was to implement and
evaluate the nutrition education program for diabetes mellitus patients aged 60 and over. The one group pretest and
posttest design was employed to evaluate the program effectiveness. Nutrition education program for diabetes mellitus
patients was carried out at the public healthy center in Guri city. The 38 out of 63 patients completed education
program. They received four sessions of group education during four weeks. Nutrition education materials (booklet,
leaflet) for older adults were provided to participants. Data about blood glucose, blood pressure, nutrition and diabetes
mellitus knowledge, dietary behavior, dietary intake by 24-hour recalls were collected before and after nutrition
education to evaluate the program effectiveness. All data were statistically analyzed using SAS package (ver.8.2) and
significant difference was evaluated by y’-test, paired t-test and Wilcoxon signed rank test. Study results showed that
blood pressure and blood glucose were slightly decreased after nutrition education but they did not reach statistical
significance. There were positive changes in nutrition knowledge and dietary behavior. The total score of nutrition and
diabetes knowledge increased significantly (p <0.001), and the total score of dietary behavior was improved (p < 0.05)
after nutrition education. Dietary intakes of most of nutrients examined were not significantly different between pre-
and post-test. Based on study results, it appears that nutrition education program for the aged diabetes mellitus patients
might effectively increase nutrition knowledge, dietary behavior and diet quality. This nutrition education program can
be used at the public health centers or senior centers for the management of diabetes mellitus for older adults.

(Korean J Community Nutrition 14(6) : 734~745, 2009)
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Table 1. Nutrition education program for diabetes mellitus
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Section

Topics

Infroduction o diabetes mellitus

. What is diabetes? : types, symptoms and complications
Assessment of diabetes risk factors
Diabetes management through diet, exercise and medication

Ideal body weight and food exchange list

Assessment of ideal body weight and obesity
Adequate energy intake
Food exchange list

Meal planning

Meal planning using food exchange list
Sample menu for two days

Eat wisely to control diabetes mellitus
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Reducing sugars, salt and fat

Tips for snacking and beverages

Tips on eating during holiday or eating-out

In case of low blood sugar : symptom and care
Maintaining normal blood sugar during exercise
Foot care caution
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Table 2. General characteristics of subjects by sex
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signed rank testZ 3} p < 0.05 F=olA oA A=
= AT WSS Fka AT Wk ouxA
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Std Ht 4= o 335,0009 02 A el
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Variobles Total (N = 38) Sex
Men(N = 11) Women (N = 27)
Age (years) 67.4 £ 59 695 + 54 665+ 6.0
Height (cm) 1553 £ 7.1 161.1 £ 8.4 153.0 + 5.0%%
Pocket money (10,000 won/month) 355 £ 345 23.0 £ 285 40.4 £ 359
Educdtion level < Elementary school 22 (57.9)Y 5(45.5) 17 (63.0)
Middle or high school 11 (28.9) 4(36.4) 7 (26.0)
> University 5(13.2) 2(18.1) 3(11.0)
Living status With family member 31(81.6) 9(81.8) 22 (81.5)
Living alone 7(18.4) 2(18.2) 5(18.5)
Economic status Below average 12 (31.6) 4(36.4) 8(29.6)
Average 26 (68.4) 7 (63.6) 19 (70.4)
Health status Good/very good 9(23.7) 0(0.0) 9(33.3)
Fair 11 (29.0) 4(36.4) 7 (25.9)
Very poor/poor 18 (47.3) 7 (63.6) 11 (40.8)
1) Mean £ SD

2) * p < 0.05 by t-fest
3) N (%)
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Table 3. Comparison of anthropometric assessment and blood glucose level between pre- and posttest

) Total (N = 38) Men (N =11) Women (N = 27)
Variables
pre post post-pre pre post post-pre pre post post-pre

SBP (mmHg) 132.4 £ 23.4" 134.6 £ 22.1 22 +19.8 127.7 £ 20.8 137.0 £ 20.1 9.3 £220 1343 £ 244 1336 £232 -06+185
DBP (mmHg) 78.7 £ 12.3 799 £11.9 1.1 £11.1 758 £ 8.9 81.6 £ 120 58 £ 125 79.9 £ 13.3 79.1 £120 -0.8 £10.1
Glucose (mg/dL) 1264 £51.4 1129 £442 -13.6 £51.0 128.5 £ 52.1 111.1 £ 409 -17.5 £ 50.7 1256 £52.1 113.6 £ 462 -120 £520
Weight (kg) 58.6 £ 8.9 58.6 £ 8.9 00 £ 0.7 602 £ 59 604 £ 538 02+ 0.7 579 £ 99 579 £ 99 00 £ 0.7
Waist (cm) 87.6 £+ 9.4 88.1 £ 12.9 0.4 £ 11.4%2 854 = 3.6 87.1 £ 5.6 1.7 £ 26 88.6 £ 104 88.4 + 14.9 -0.1 £ 134
Hip (cm) 95.6 £ 55 95.1 £11.7 -05 £10.7 953 £ 6.6 962 £ 3.3 09 = 26 95.7 £ 6.1 946 £13.8 -1.1 £126
Percent body fat (%) 29.9 £ 6.7 289 £ 68 1.1 £ 1.3%* 255 £ 2.4* 243 £ 7.0 -1.2 £ 1.5% 31.7 £ 59 30.7 £ 68 1.0 £ 1.3%**
BMI (kg/m?) 243 £ 3.5 243 £ 3.5 00 0.7 23.3 £ 20.1 233+ 25 02 £ 0.7 24,7 £ 3.8 24,7 £ 3.8 00 £ 0.7
1) Mean £ SD, 2) *: p < 0.05, ***: p < 0.001 by paired t-test for total subjects, and Wilcoxon signed rank test for comparison by sex
Table 4. Comparison of nutrition knowledge between pre- and posttest in participants of diabetes mellitus education

Variables Pre Post x? value
1. Diobetes is caused by lack or deficiency of insulin. 34 ( 89.5)) 38(100.0) 4,2%2)
2. Complication of diabetes include CVD and kidney disease. 34 ( 89.5) 38 (100.0) 4.2%
3. Symptoms of diabetes are eating and drinking much frequent urination. 33 ( 86.8) 28 ( 73.7) 2.1
4. Diabetes is diagnosed in case of fasting blood glucose is over 200mg/dl. 15( 39.5) 19 ( 50.0) 0.9
5. Medication is more important than diet or exercise in dialbetes freatment. 31 ( 81.6) 32( 84.2) 0.1
6. Its important o maintain normal weight for blood glucose control. 38 (100.0) 38 (100.0) 0.0
7. EgQ, beans and bean products provide protein. 22 ( 57.9) 29( 76.3) 2.9
8. Calories of a cup of rice is similar fo that of 3 slices of bread. 24 ( 63.2) 32( 84.2) 4.3*
9. Obesity is one of the causes of adult diabetes. 33 ( 86.8) 37 ( 97.4) 2.9
10. It's better to have fatty meats for health and diabetes care. 35( 92.1) 35( 92.1) 0.0
11. Blood glucose level does not change significantly if we eat enough vegetables or seaweeds. 36 ( 94.7) 38 (100.0) 2.1
12. If's better to use frying or broiling than steaming or roasting in cooking foods for diabetic patients. 35( 92.1) 34 ( 89.5) 0.2
13. It's O.K. to have salty foods often if diabetic patfients avoid sweet foods. 34 ( 89.5) 34 ( 89.5) 0.0
14. It's OK. fo drink alcoholic beverages such as beer, since it dose not affect blood glucose levels. 33 ( 86.8) 36 ( 94.7) 1.4
15. Vegetables juices are good for snacks for diabetic patients. 37 ( 97.4) 37 ( 97.4) 0.0
16. If diabetic patients shows symptomns of low blood glucose, it's better 1o have simple sugars. 33 ( 86.8) 37 ( 97.4) 2.9
17. Foot care is important for diabetic patients. 37 ( 97.4) 38 (100.0) 1.0
18. There's no need to limit foods in diabetes care. 24 ( 63.2) 27 ( 71.1) 0.5
19. It's better fo have frequent meals with smaller amounts to prevent low blood glucose. 29 ( 76.3) 33 ( 86.8) 1.4
20. It's better to have brown rice, barley rice than white rice for diabetes patients. 37 ( 97.4) 38 (100.0) 1.0

Total score? 16.7 £ 2.0 178 £ 1.5 4, 3%%%4
Nutrition knowledge score N (%)

Pre < Post 24 (63.2)

Pre = Post 7(18.4)

Pre > Post 7(18.4)

1) N (%) of comect answers, 2) *: p < 0.05 by y*test 3) Comect answer was given a point. Higher score indicates having more nufrition knowledge, with a possible score of O-

20. mean * SD, 4) ***: p < 0.001 by paired t-fest
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Table 5. Comparison of eating behavior between pret- and
posttest in participants of diabetes mellitus education

Variables” Pre Post tvalue

36 +£08? 36 %09 -04

. Having meals regularly

1

2. Having a variety of foods 3010 3109 06
3. Skipping Mmeals 35+09 36+08 05
4. Overeating 356+08 35+£06 02
5. Having salty foods 30+ 1.1 33+10 24%
o CVZQZZSZZ” of green 27407 27+07 00

7. Consumption of seaweeds 26+ 07 2708 14
8. Consumption of dairy

256+ 11 2711 12
products
9. Having fruit & vegetables for 206+09 31+10 20k
snack

10. Having brown rice, barley

+ +
rice than white rice 34+08 36+08 09

11. Consumption of simple 34409 34+07 00

sugars
12. F;iYgglef%(Te;roble oil than 28+ 09 31+09 13
13. Drinking 39+03 38+04 -1.8
14. Smoking 38+08 38=+08 00
15. Exercisingregulary (> 20min) 2.1 £ 1.2 33 x 1.1 1.9
Total score? 470 + 45 492 +£ 56 23*
Eating behavior score N (%)

Pre < Post 13(34.2)

Pre = Post 5(13.2)

Pre >Post 20 (52.6)

1) Variables were measured from 1 (not at all), to 4 (almost
every day, 6 —7 times/week). Variables 3, 4, 5, 11, 13, 14,
15 : Scores were reversed.

2) Mean £ SD

3) * p <0.05 ** p<0.01 by paired t-test

4) Scores on undesirable behaviors were reversed to calculate

total score. Higher score indicates more desirable eating

behavior, with a possible score from 15 to 60.
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A UYEFS 3,055 mg, ZE|AHE2 91.1 mgl®E Y
ERgth. 53] HEFS SA1HZS 250% Y EE s

= o ® Yeht o Al st ot s Zlow
*}Lﬂ Q3L FHU~HE AFE vwd SFsst Ao e
Sk AR WS A9 i AFAFC] WskE B ozt
o dAtel] loiA Sz EE A olARE 221 2o 7} vt
ERAL (p < 0.05), 71 9] TR Hlef 2} 77 d o= #-2]

H
A =]
H
K

o) LR glelet. i A5 ok A1H gl et 2
Sh oUAE EARelo R BT A3t9) Aol wol]
2xsje}

NUA| 9 Fdae] &S B uS Ao g3k
72.1%, 9NA 14.7%, AA 13.2%= FA810 0L}, s
Sol] §r3lE 67.8%, A 15.6%, A4 16.6%= LFE}
L BhrslEol A 2 oluA] HH 7} 7H4star (p < 0.05) A
W (p <0.05)8] v]&o] Fopxitt o5 AR HH, @At
Q19 A9 A vl zulo] Aol whE AF H|&9]
Zddol AA HWXM Ao} FAkstl o, FA17 f-2
AL gldloh AR 3 A Hacta
(p <0.05), A EAA F9421 S7HE Bk
(p <0.05).

Mol Aale] Azt al oJokd HEA T 4
INQ (Index of Nutritional Quality) =35 AHX A | 1
d 7Zr (0 7) E]ol1 (0.9), 2lHZeh(0.7)S #1913t ok
Oé%k < INQ 727} 15 'go vz Axte] Zo] ¢
aj UrE‘r‘:%E‘r(Table 7). 35 A A4 gk
INQ ¥3}2 B ZH0] A9 ws A 0.7904 72 3 1.0
o7 foFow 77]”6]-,,,\.1_ (p <0.05), 15 Hel Elopul,
FrRZHE 217} 0.9, 0.7 w5 - 1.0, 0.92 7}
Aot ARl 2ol 7t Giglet. vleRl Co] 77

s A
10014 25 % 0.7% )3 o2 7Haskgivk(p < 0.05).
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Table 6. Comparison of nuttient infakes between pre- and posttest

) Total (N = 38) Men (N =11) Women (N = 27)
Variables
pre post post-pre pre post post-pre pre post post-pre
13155 £ 73571331.2 £ 53.1 1348.8 = 130.5 1310.2 £ 101.1 13020 £ 90.2 1339.7 £ 63.5
+ — + +
Energy (kcal) (74.8° (75.7) 1566 £ 857 (66.4) 64.1) 38.7 £ 156.2 78.2) (80.4) 37.8 = 104.1
Carbohydrate (Q) 2342 £ 124 2268t 92 74 £ 137 2347 £ 197 2224 £ 156 124+ 195 2340+ 158 2287+ 114 -53 £ 178
' 492+ 34 530=x 3.1 496+ 56 bl 56 491+ 42 535+ 38
+ + +
Protein (Q) (106.2)? (114.4) 38 £ 43 (99.1) (103.2) 21+ 89 (109.0) (118.9) 45+ 50
Lipid () 2056+ 21 268+* 23 53 = 30 234+ 41 258+% 37 24 £ 6.1 193+ 25 258+ 28 64+ 34
553.1 £ 88.7 448.7 =+ 47.8 488.2 £ 128.9 4141 £ 76.8 579.5 £ 1143 4628 £ 60.3
itfami - + _ + _ +
Vitamin A (RE) (88.8) 71.9) 1044 £+ 101.3 69.7) (59.2) 741 £124.1 96.6) 77.0) 116.7 £ 134.6
. 08+ 0.1 08+ 00 08+ 0.1 07 01 08 01 08+ 0.1
— + 0.1 + +
Thiomin (mgQ) (70.6) (68.8) 0 =+ 01 (70.0 (62.4) 0.1 = 0.1 (70.8) (71.5) 00+ 01
. ) 06+ 0.1 0.7+ 00 07 01 07 01 06 01 07+ 0.1
+ + +
Riboflavin (mgQ) (50.7) (56.1) 01 = 01 (45.6) 47.0) 00+ 0.2 (52.8) (59.8) 01 01
110+ 09 118+ 10 104+ 16 130 20 112+ 1.1 113+ 1.2
iaci + + +
Niacin (mgQ) (75.7) 61.0 08 £ 1.3 (65.3) 1.5 26 £ 20 (79.9) (80.9) 01+ 1.6
719+ 71 5856+t 47 693+ 149 468*+ 95 730+ 82 593+ 53
. : _ + %5) _ + - +
Ascorbic acid (mg) 71.9) (55.6) 163 £ 7.4 (69.3) 46.8) 22.6 £ 11.6 (73.0 (59.3) 13.7 £ 93
3755 £ 39.0 4674+ 63.4 4133 £ 97.0 4149 £ 79.1 360.1 £ 39.3 4888 = 83.8
i + + +
Calcium (mg) 49.1) (60.6) 919 =+ 584 (59.0) (59.3) 1.5 £ 1223 (45.0) 61.1) 128.7 £ 65.7
113+ 08 107+ 07 117+ 15 113£ 18 111+ 09 105+ 07
— + 0.4 + 06 +
ron (M) (121.3) (115.6) 05 £ 09 (116.9) (113.3) 04% 21 (123.0) (116.6) 06+ 09
+ +
Sodium (mg) 3055'[‘;56 ;ﬁf"é 3128'[(;5—5 ]2102'7 732 + 2448 2989.3 + 6080 2051.7 + 2658 —37.6 + 5845 3082.3 + 2525 3200.7 + 2655 118.3 + 257.3
Cholesterol (mg) 91,1+ 135 177.7 £ 220 865 £ 258*¢ 757+ 188 1803 £ 340 1046+ 476 974+ 175 1766+t 281 79.1 £ 31.2%
Calories from 721+ 14 678+ 14 43 £ N4* 710+ 25 676+ 16 35+ 115 725+ 17 679+ 19 47+ 116
carbohydrate (%)
Calories fom protein (%) 147 £+ 05 156 0.6 094 £ 4.6 146+ 09 155£ 1.2 09+ 55 147+ 06 157+ 08 1.0+ 43
Calories from lipid (%) 132+ 1.0 166* 1.1 34 + 89 144+ 19 170%x 1.2 26 £ 87 127+ 13 164*+ 14 3.7+ 9.1%
1)Mean = SD, 2) % EER, 3) % RI, 4) % Al, 5) *: p < 0.05, **: p < 0.01 by paired t-test for total subjects, and Wilcoxon signed rank test for comparison by sex
Table 7. Comparison of INQ between pre- and posttest
) Total Men Women
Variables
pre post post-pre pre post post-pre pre post post-pre
Protein 1.4 £ 0.0" 1.8 £ 02 04 £02 1.5+ 0.1 1.8+ 04 03+ 04 1.4 £ 0.1 1.7 £ 02 04 £02
Ca 0.7 £ 0.1 1.0+ 02 0.3 £ 0.1%? 0.8 £ 02 1.1+ 04 03 £ 04 0.6 £ 0.1 1.0+ 02 0.3 £ 0.1*
Fe 1.6 = 0.1 1.7 £ 0.1 0.1 £ 0.1 1.7 £ 0.2 1.8+ 0.3 01 +03 1.6 £ 0.1 1.7 £ 02 0.1 £02
Vitamin A 12+ 02 1.1 £ 0.1 -0.1 £ 02 1.0+ 02 1.0+ 0.2 -0.1 £ 0.3 1.2+ 02 1.1 +£02 -0.1 £03
Thiamin 09 £ 00 1.0 £ 0.1 0.1 £0.1 1.0 £ 0.1 1.1 +03 0103 09 £ 00 1.0 £ 0.1 0.1 £ 0.1
Riboflavin 0.7 £ 00 09 £ 0.1 02 £ 0.1 0.7 £ 0.1 09 £02 02+ 03 0.6 £ 0.0 09 £ 0.1 02 £ 0.1*
Niacin 1.0+ 00 1.2 £ 0.1 0.3 £ 0.1 1.0 £ 0.1 1.3+ 03 04 +03 1.0+ 0.0 1.2+ 02 02 £ 02
Ascorbic acid 1.0+ 0.1 0.7 £ 0.1 -02 £ 0.1%* 1.0+ 02 0.7 £ 0.1 -03 £ 0.2 1.0+ 0.1 0.7 £ 0.1 -0.2 £ 0.1

1) INQ Mean + SD

2) * p < 0.05 by paired t-test for total subjects, and Wilcoxon signed rank test for comparison by sex



742 - 3 ol At o Fae] mag )

of WAk 1=l 1.1, oA} =91 1.00.7 E3] o=} thakAlo
A 5249 T7HE B (p < 0.05), glEZehie] INQ
592 w91 0.7, 93#F 191 0.6001 w5 3 d=} <1 0.9,
o2} 1291 0.9% F7HLO U o=} P dAtel| AARE f-2) g o]
VR THp < 0.05).

1N

Ak it A8 EAF 161 cm, o3AF A} 153 cm
2 =g dsts] (2005) oA AAIgE 65~744] G Q] F+
A2l 167.0 cm, 154.0 cm9} Hlm3@S o) vk 22 A
o]t} 2007 =Rz ZIAL AR, 654 o1 H Bt
A9 165 cm, 152 cmS} 8] 78w W} opae] A
& Aar, ojapPdRte] Aol Z AA YR TH (Ministry
of Health & Wealth, Korea Center for Disease
Control and Prevention 2008)

wETARe] S H FEA] @ 126.4 mg/dLE &
= =QltiAe) A (Son & Kim 2001)9] AAtoA] 1}
EPd 161.2 mg/dL, Lee (2002)7} 118+ 161.6 mg/dL,
Lim % (2001)¢] B3t 228.9 mg/dLe} Blwsle] B w3
S IR S eSS, tidAte] I A= S A5
o] F-2)AQ1 Afoli= fllont W Fofl W3t 13.6 mg/dL
7Hast Avs ol 9 3 o] oy A+ (Lim &
2001; Son & Kim 2001; Woo & 2006) o4 g} o] m
S $of dFA 7} AAhseE AYE Rk vE ¥9
126 mg/dLE @1 Feke] 7|02 & uj (American
Diabetes Association 1998), tVdAFE2] 354 g H
TA7F 5§ G dd Ul Sl G sl mE
AR WskE & QS| Ao E AlsHTh

Qlroll A s Tt kel 80% ol/do] nlTto = A
9131 (National Institute of Health 2000), =jollA = 1)
TRl Dy $kxte] vlgo] HaF Frksks FAllolnh i <
T WAL AW FA = Hot 24.3 kg/m? O =t gk
wsts] 7|0 R AlE Ml b A oE YER I
o] a4l B E flEl Algzdo] etk 53] of
2218 A= FEEdE 2S5 A% 25 80 cm oS
. ERHNEe Z UEeh, FRke] Wi o] =521 9
ARl 52 shels Akt of oz}l o] Farr kel ell
Sl 53] 971 @ F-H ol Xtk (Ministry of Health &
Korea Institute for Health and Social Affairs 2003).

AAH o2 ofx}e] ERH|TED A|AWEo] Fof Tt

o= QI FF WA 93] 9l B AR vl
A AR okt weelehgel A A8e $ENES §
7 ANsle] A 283} HRo] AT ) AL Px
@ ez} glrka sk

EER LS DR

17.8%802 shof| whet k| 2o] fo) Ao
= 7Lt ol 15 § Pk o] SoThes 7159 o
2] A9} f-AFeE A3to)n (Cho & Sung 1998; Son &
Kim 2001; Murphy % 2004; Lee & 2008; Yim
2008), ¥ oI ol ARE3E WEAE T} G| 2] SAtof| =
o] @ o7 AlmHh B Ao ws AT A 3%o]
tha 34 0= Jgksl=t, o= Son & Kim(2001)¢]
AT} kst Ate JoFuSol AaEastel] T4 o
TS = 7l 07 YERit

W A2 B oA A3 1315.5 kealollA] 5 $
o 1331.2kcalZ F7Ist. 01, v D @ 4% tin] o
S Aol 74.8%, WS Tol| 75.7%E VFEPSTE o] ALX
o3 =914 A7 (Choi %5 2007) 04 5 A Fo] 2z} o
UAZ QFA=0] 74.2%, 72.0% 2333 A} w538t 5
o]t} Lee(2002) = G2 olvA] 437} 1819.0
keal® Hatg=t] o] 9} vl ek uf 2 A gt oy
A AF7 e Sas & 5 ST

QS el vlepa} F7] Ao gk Gk
vl Ao W3ls Avnd, G (106.2%), 28
(121.3%), YEF (250.6%)2 A|9]3t ZE 9J9kir} RI
(UEHF: ADel njgsiolct. o] o A4+ (Kim & Moon
2002; Lee 2002) 94 G2 vlepnz 7714 AH, =
HIER A, HIERT C, EloRrl, Yololal, Q1 52] Y945 RI
ooz AFsITH: Hatehks TR ASith & el
A GF71E RI B AD thH] 75% vlRks A3 e 3
A= 745 (49.1%), IO (70.6%) , 218221 (50.7%),
HIEP C(71.9%) % T w159 FUdAh AF7F 55
e ok 4= 9llal, 53] 22 RIQ 45%, B]HEEIS
50.7%%= $A A8 A o2 Yelsdth, 2 gl i s
Hlelld &3] WA A5 E ks ok A (Park 5 1999;
Lee 2002; Choi % 2007; Yang & Bang 2008) A%
AR E ST

AT A} YA A3 TAIA Sl wE o
A4 AF Y FH A Mahs ol ] og Yk Son &
Kim (2001) 2] B34 Ul G weRlof] oish Jfus &
o] ki AAFE Aol7t VFERA] Slof i A e} £
ARSIt ol 477t T 1319 S o7 JUdA| 27 2]
Eo] W3l S T o, AAHQ ALz A4t
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o
>
>
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71ofl= 5717101 A7) Zktia AFREITE TS 244
7 3o R 2ATsl] BL] AAF AF A AR
Al B el Fofdt gty wlsis Jer T

= el & °ﬂ S A% BAAE 3= How F 13| o]

&) YUNES AR ofelw Hollvh EFI S~
H = 44 2 WS A HEFS 3055.4 mg, F|lAHE

91.4 mgo. & Ve, & & 217t 3128.6 mg, 177.7
mgl & B F7HE QI vt YEF HaEl
2000mgT H|ZFE o E AFNIAE YEF AHE=
& Ao Lee (2002) 2] A7RollA] @i WEFAHF
2 6236.0 mgl = YERF, Yim(2008)2] 8} o=}
ERIthARe] Aol A= 5323mg® HalH L, $k=912] 3
o YEF 4321 1¢ 5,000 mg~8,000 mg-\/} nlwsPAa
(Choi 5 2000), H]7A 3EA|3t 2A|Z sl= Ao 7 Hoj
ZIek. sEARE w5 AEs- o] Wslola= & 52 HEH7F =
o= AR ATF yeRd 313 AolsHA 2lo]ZAtellA
UYEFAF7E o wolxl Ao = el ©7]31e] 2lo|x
ARZ 13te] 713 5 & S48 AF 7 A UIE Zlo =
Al Eo)

WS 5 FYAHES o8 o= SR, o]
AEe] A E 28 SRAFE vl Agtst
RO}, WHA] A 9 T O] of SR AFHE 28
= ZdEsto], A AN SRS ST 711
Z o 7P 7P el EA] S7hE RERko 2= HX
o, AR, e AFE Aed AR redem #7}
3HaL(p < 0.05), FHAEHEN TAE 5 Aol 2k«|st
= HIE 3 S Y 2y a1 EAHEE TS WA
3F7] st 2ol d# 7} 3 200 mg ¢35} (Korean Society
of Lipidology and Atherosclerosis 2009)91 A& 11
sk 2lo] & &8t FHAHE A3 A kst Aol
ok Qlar, AP AFNE Beeh daeREE fls
A& 20%00 XA o= 16.6%E 2Ake] Qo] A
o} FHUAHE AHFH 2 FAIRS HolX] o= Z1o R Als
b=

Bl
FI o oox 32

l[o

rl

Nutrmonal Quality) F+3 ]
Elo}Tl (0.9), 1221 (0.
INQ 527} 1£ Wﬂ Hl X#

o] AZollA 7] N Zow Alsd
shAl AFIekE AF o] Axd 4 ok4_9] FFLHE A
sk = Q)& A o2 AR ETH(Choi 5 20005 Moon 2004).
AT Ay sS4 AAYES] el A, A

[o:

N
O

A5 - Al2m - A7 - 743

Bzl alo] 321 vighrh vl or Aol dH oM % 2]
AFE] Ho] dE= A7t velstt ol Eied $xt o)
2Jo] of oAl IS Al TR A8 ol ol A A}
vzt vlate] AL = A7 A Vet @
o} fAFsI} (Lee 5 2002; Yoo 5 2004). wahr] &
W3 o R o S G deEE e %k
A2, A 3Eoll A 57 AR WskE st =
st A g Aol FHE AHE F T dlg FoE
Az ol el 9l Bdd 9 ARl Ao
Aehde] 7141 SarzlE
Hyp o) whE e i e s 21s dFusol] i
AA|Elofof 3 Z1 0 7 AbR ETh

FU

AT A Bdxe) 9l T 64 38 (117,

of 27%) % thHEOR e 2BAE 0|3}l F 43

AA w3 408 oy FFWAS ANFAT. T A

Foll AAAS, A, AR @A, 45 A,
o

1. PdAe] HaAHL 67HZ 15 L‘X]»E 694, A=}
= 664, g Hit f= o2 o] wWoka, SR
Z5sha o] &S R uldRE 71 Wokar, A
Bl 7153 9 A= 97t )let ARl 2 *ﬁ%ﬁé
Hell gial] <wgolgkarl -$Es At 7 Wkl A
EE’J 747?)&5}] 01X ] x% = “:’H q_’ rrls ‘}—1‘4— ODL

St 739 w9 vy B vk 3 Skt 4497} 7}
%} A e ZAF tidAle] divlert 244l e] 7] el
Hw A BFo|ste A7betar Gl A0 vElsith.

2. W5 A5 AAASA o dstel] gk A3, o5
Al e WS A 126.4 mg/dL, W5 ¥ 112.9 mg/dLE
uLO 71—/\__ Eo]_‘: A=) 01/}‘ Eﬁ]ZJ_j WTJO]‘X]L oLoLq.

3. =S Ay BMIE 35 5-9] zlo]& HolX]|
oForont, AALEL FAke] A9, W& AT 747} 25.5%,
24.3%% EAAOE FolZFel IS B (p <0.05),
A=} sk WS AF 22t 31.7%, 30.7%%E A 7hAa
E Ho{ (p <0.001) v]4 npgzlst AvE ®Sr}.

4. GIAA ] I A YA ANTHES AR, 05
A 16.74, 18 T 17.88 07 JokwS Aujol upZ gk
A 28] Fre) 2Rl 7 HERSTH(p < 0.001).

5. 2850 S A AA A&l B3t T | wish=

W5 A 47.08, 75 F 492707 BAAOR fo5 4
7 ERY (p < 0.05) FSuSS Foto] vpgha sk 213
OO WP s e HolFith
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6. 24A17F VRS o] &8t tdAES] AF AF
F A9 shF AHLEHE 1315.5 kcalolA] w5
1331.2 kcalZ 571813 21, % EERS 545
74.8%, 75.7%% AF o] 22 A 02 eyttt a
= nlepn e} 7)o thet wSHSE BRIC) WslE Al E
A, i g 2l EE] Uololil YEF 2] AFHH2
Sk o), AE nlel A, Elobul, vlE] C= 748
A1, 53] HIER CollM= w5 H5-2] f-242 s
R (p <0.05), FHAHES FHA F7HE Btk
(p <0.001). IS ® A3 INQ(ndex of nutritional
quality) X2 A WS $ g)wZep vewl C5
A8t ThE JUAEL INQ 271 12 Fof u]w 3] 24}
o] Ho] oFast 20 = VpERiT]

AT} w91 garo 7 A7t Joke] st WSS
o

O

N 2 R

do 1y o

i

;

¢

fz

NG A, QLo AR SR =79k SAA], gl Bt
A agkd A EY 1" W ARIER Y SR E g
S8l wERS o FPH Bl A Fo] Az WD

e wSEE Qs Ao ® Al 35 A ojaks] oA
wRIthde] d delE flete] @Ik A L=
TIRRTR= ASA oA = ARl wa) w27k 113 E
U Gty ol Bl 7)E g 0% QIgh S TE AR
e = s AR Tl 5 s Ao AhEr
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