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Comparison of Dietary Intakes and Plasma Lipid Levels in Diabetes and Control Elderly

Sang Eun Lee, Jung Hee Kim'
Department of Food and Nutrition, Seoul Wemen's University, Seoul, Korea

ABSTRACT

This study was done to investigate and compare the nutritional status and plasma lipids in the diabetes and control
elderly. Subjects were 105 persons (male 32, female 73) aged over 65 years and visited public health centers in Ulsan
area. The subjects were divided into 2 groups, diabetes and control group. Athropometric measurement, dietary intakes,
and plasma biochemical indices were examined. Body Mass Index (BMI), Percentage of Ideal Body Weight (PIBW)
and Waist-Hip Ratio (WHR) of diabetes group were higher than those of control group. Overall eating behavior were
worse in diabetes group than those of control group. There was no significant difference in smoking and exercise status
among groups. The ratio of drinkers was significantly higher in control group. But the amount of alcohol consumed at
once was higher in the diabetes group. There was no significant difference in most nutrient intakes between males and
females. The intakes of fiber, natrium (Na), vitamin A, and S -carotene were significantly higher in diabetes group than
control groups while that of potassium (K) was lower in diabetes group. Diabetes group had the higher levels in triglyce-
ride, VLDL-cholesterol, Chol/HDL-cholesterol ratio, LDL/HDL-cholesterol ratio, while they had lower HDL-cholesterol
level. Overall results might imply that the elderly with diabetes have to be more careful to their meals and health-related
behaviors to increase the likelihood of a healthier life. (Korean J Community Nutrition 9(1) : 98 ~112, 2004)

KEY WORDS : dietary intakes - serum lipids - diabetes -
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I (Minstry of Health & Welfare 2002), Baik E(2001)
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9} 3 vldlk AY A Q1E AAA AEHA Mo =
o] A} Bl dored 9B vXE AeE B
m=o} 2ot Bulter S 1982; Harris % 1987; Morris &
1989; Kiyohara 5 2003; Tull 5 2003). 3] oui=] A
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JEd HYEY FRE 7R AelA Fo AEUAR
2# A tHManson 5 1991; Colditz 5 1995). whebA
oL 87 ¥t opu]2}t A AE Tl AlEoF
4, AAE Ao} YishA BEE HIEggAsc R
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ARG 9 AL 2L

() Hlol2 2do]28] Inbody
3.0 (Bio—electrical Impedance Fatness Analyzer)&
o]g319 BIA (Bio—electric Impedance Analysis) %2
EAE - Y, Ay DRl 252 20 2 AR
g, 32] JYolsalH] (Waist—Hip Ratio; WHR), 2
ZX]5(Body Mass Index; BMD) 59 AAE 24 a5

g A8k
4, ooy 2Ny
1) NE 2 2 =2

WS AP ) A oF 1248 T F ¢}
35 A el A AFste] heparinX 2R tube
off @Ae A3l 4T, 1500 rpmolA 1587 482
sioit). ¥ele E32 ependorf tubedl] LFFo] ol A
ALE 34 WEstel B4 A7kA] —80ColN ¥ 2o
&t

2) B Yooy A

Glucose= glucotrend (Roche. Germany) 2 ARE3)] &
A3} 1 HbAlc, Triglyceride, Total cholesterol, HDL—
cholesterol2 As}EAE727)15 AR (Selectra 1.
Vital scientific N.V. Holland). VLDL~—cholesterol, LDL—
3AE ol &3t AT (Fri-

cholesterols> Friedewald 34

edewald 5 1972).

1) VLDL—cholesterol = Triglyceride/5

2) LDL—cholesterol = Total cholesterol ~ (VLDL~
cholesterol + HDL —cholesterol)

5 NzEM A SN

FHAE RE 2FE &= SAS (Statistical Analysis System,
ver 8.01) packageE ©]&35lo] Ak, HF A}, WE
A 39 7 AEE Tk ¥y W AW S met
4702 LPro] p < 0.05 504 ANOVA % Duncan’ s
multiple range testZ 24 85 ASS%c) AL,
ATy g2k F94 dFL Students’ t—testE
o]g3led p < 0.05 FFoM AEFT A D APHT
of gt AL i3] Adukrlel, g 9 AEGH| of
314= Chi—square testS AREFT}

s

ic
=l

b 1=

H
=

1. TN QN 54
2 7o) 2ah o A 654] ol el 3
oA HARE 329, ofAls 73902 & 10598 trez

A ¥t vl

Table 1. Distribution of the subjects according to age, gender
and disease

Group Age Male Female Total

65-74 12" (21.8) 37 (67.3) 49 (89.1)
Control group =75 2 (3.6 4(73) 6009
Total 14 (255) 41 (74.6) 55 (100)
65—-74 17 (34.0) 29 (58.0) 46 (92.0)
Diabetic group =75 1020 3(60 480
Total 18 (36.0) 32 (640) 50 (100)
6574 29 (27.6) 66 (62.9) 95 (90.5)
Total =75 3029 7(67) 10(65
Total 32 (30.5) 73 (69.5) 105 (100)

1) Numbur of subjects

( ):% of subjects

3iglor FA7F 30.5% APt 69.5%%E AFEEE

65~744 FA7} 299, oz} 66Ho R £ 9590l oH
A AT A 90.5%01R0 1, 754 oMF =L FAb

39, oia} 74, & 10422 AA A7 65%F Y
ERAQITE 27 EAF 14, o2} 419 F 55402 73
H3k FohEE, A3, HEd 2 G 9 7|e
L TR G It 189 ox}
32902 F 50%oIAch 7 Foff tist A8, 4 B X
& Table 13} 2t}

ZASRES] Autatekg A EH 5
o)} Bt =919 AS u=F

RHA oz} Rl

A%

2
i

= =5 ==
2oL &

a5
B6%%

T 5

=

=1

B 258y £%0] 740%E 714 Yo} Antdoz

P =15 WS 0] e RO E YERGTH(Table 2).
=2

G2 glol) s Rl oz A JERETHp < 0.001).
gt Fao] ol dls wis-ztel g4 e A7t
gom HA o]E, u& JHQ & A e AL
Ve

A Y A GAF 2AL2 oJz) mglel Hls) w2t
S} 7)) A= u|go] Eoka vHE oz} Q1L &} A
At A9} A= H]go] & R o2 YERGTHp < 0.001).
Hl-2ke} AL 7)1 & 2R, & 2R B ExRe) ARE
wolo] = 76.4%, Ft 80.0%%5oH, A w9
YET 23.6%, BT 20.0%% Aog Jehdth og &
Fol A Kt} Aol AR oY EAb w99 FE oz}

Fi 82 |7 2 Hr Ml
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Table 2. Comparison of general characteristics in diabetes and control elderly

Control Diabetes P value
Variable
Male Female Total Male Female Total Gender Disease
N 14 4] 55 18 32 50

Education level

lHiterate 7.1 539 41.5 16.7 46.9 36.0

Primary school 35.7 35.9 36.9 38.9 37.5 380

Middle school 214 5.1 9.4 16.7 6.3 10.0

High school 214 5.1 9.4 27.8 9.4 16.0

= College 14.3 0.0 3.8 0.0 0.0 0.0 <0.001 NS
Marital status

Spouse 71.4 24.4 36.4 94.4 12.5 420

Widow 28.6 73.2 61.8 5.6 84.4 56.0

Divorce & Other 0.0 24 1.8 00 3.1 20 <0.001 NS
Living with

Alone 7.1 29.3 23.6 00 31.3 200

Spouse 71.4 173 30.9 72.2 6.3 300

Spouse & Child 00 12.2 9.1 222 6.3 12.0

Child & Grandchild 214 415 364 5.6 56.3 38.0 <0.001 NS
Living supporter

Self 35.7 7.5 14.8 33.3 0.0 12.0

Spouse 0.0 25 1.9 0.0 9.4 6.0

Self & Child 7.1 2.5 3.7 1A 15.6 14.0

Child 429 725 64.8 50.0 59.4 56.0

Government & Other 14.3 15.0 14.8 5.6 15.6 12.0 <0.01 NS
Pocket money (10,000 won/month)

0- 5 143 25.6 22.6 1.1 28.1 220
6—10 7.1 23.1 18.9 222 15.6 18.0
11-30 na 410 491 38.9 438 20
>30 7. 10.3 9.4 27.8 12.5 18.0 NS NS

% of subjects. NS: Not significantly different
Statistical analysis by chi-square test

ok ul-akel A A= BlEo] #9ka, 54 =919
Hlgol AL Aoz YERITHYim 5 1997 Lee % 1998;
Kim 1999; Lee S 2001).

g 7t Q0] o=} 1l nld) AAT WS
vlEshe v)go] f9F o7 =4 Jelkdth(p < 0.01). &}
W7l AR Rashes 397 d2F 64.8%, ST 56.0%
2 7P 58 u]EE Kol 654 oA w8 gjREo] 2}
WollAl AAdoz o&Esty olgS & 5 Utk =AY
Aarel & & $ES Aurd 11904 30%kgde] bz
T 49.1%, BT 42.0%2 7 2345 105k o)sts o
ZT 415%, ST 40.0%2 B4 e} ol 30
el o)k 3 & §=0% dlu Qe Aog vehdth
Lee $(2001)¢] 23hd x5 9] L=0 3t =7
7he s RESIY 8.3%, ‘ThA HFSY 28.3%,
‘A 54.5%, H49sF 7t 9.0%E 7St A7

sH= wqlo] 71 gtk 7y EEsity s w9l
T 36.6%F @3keH FAI%(2003) FAb sk 604
ot xRlE0] AL & M ol AL AREAS} 7
AR gL Aoz vEh) AAHCE wAEdA glof
A7) BA B ool AAHQ wel £go) AlFE A
o7 ALz

2. NHIYZ, MAIY X N2

AA gt Hd A%, A%, AT, AAYE 2 A4
Lol tist Rk5 = Table 39 AAIBIAcE 2AF thidzle] 4
7 AL I3} =9 69.24], oA} =91 70.44]0) 31, T
T2 70.34), BT 69.7A41 AAAS A At 2
9 Hd AL 165.3 cm, A =912 151.3 cm$lT, 3
7 AFL A2 k20 63.7 kg, oJ=}F =910] 57.1 kgt
ol A 7 2 gl FAAZ(2000) ox] AAS A
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Table 3. Anthropometric indicators and body compositions of diabetes and control elderly

Variable Control Diabetes Total

Male 69.6 + 3.7 688 = 3.0 692 + 33%
Age (years) Female 706 = 3.1 702 £ 3.1 704 = 3.1

Total 703 = 3.3% 69.7 = 3.1

Male 1653 + 6.0° 1653 + 34° 1653 = 417"
Height (cm) Female 1505 + 6.6° 1520 + 51° 151.3 + 58

Total 153.3 + 87% 1568 + 7.9

Male 603 * 7.5% 649 + 7.6° 637 = 1.7
Weight (kg) Female 546 * 9.1° 589 + 8.6% 571 + 90

Total 557 + 9.0 61.1 + 87

Male 22 + 35 238 + 28° 234 + 30%
BMI (kg/m?) Female 240 + 30® 255 + 32° 248 + 3.2

Total 236 + 32% 249 + 3.2

Male 103.1 +17.9% 1104 +135 108.6 + 14.6™
PIBW (%) Female 106.7 +265 1169 +150 1123 +£21.4

Total 106.1 + 24.9" 1146 +14.7

Male 451 + 3.6° 454 + 37° 453 + 32™
Muscle (kg) Female 351 + 46° 357 + 47° 354 = 46

Total 371 £ 60% 392 + 63

Male 125 + 53° 168 + 51° 158 + 54™
Fat mass (k) Female 174 * 52° 210 + 54° 195 + 56

Total 165 + 55 195 + 56

Male 203 + 6.6° 254 + 51° 241 + 58
Percent body fat (%) Female 31.3 = 48° 353 £ 54° 336 * 55

Total 29.1 + 6.8% 31.8 + 7.1

Male 091 = 006° 095 + 0.04® 094 + 0058°
WHR Fermale 093 = 0.04°® 097 £ 0.05° 095+ 005

Total 093 + 0.05™ 096 + 0.05

Male 330 + 26° 333 + 23° 332 = 23"
Water (L) Female 257 * 3.4 262 * 34 260 * 34

Total 272 + A4% 287 + 46

"Mean * SD. NS: Not significantly different

ab: means with different superscript letter are significantly different among groups at p <0.05 by Duncan’s mulfiple range test
*, +x, xxx! significantly different between males and females, between control and diabetes group at p<0.05, p<0.01, p<0.001 by -

test
2) BMI: Body mass index = body weight (kg) /height (m)?

3) PIBW: Percentage of ideal body weight = body weight (kg) /ideal body weight (kg) x 100

71ZAIR] 65~74A4] EAF 212 A3 167.0 cm, A% 64.0
kg, 917 =919 HF A 153.7 cm, AF 54.0 kgt H]
w3 BE w GR; 2 AT AFo) NFEA ) =F
A & u|Hok oz} 2119 B A2 J|EX R} 2R Bt
W AFE R HL A0E Vet ol2dt A= 65

A AN
Al o)d xR1E ddeE & Kim 5(2002)9) A7 2%
oA ozt w919 AL B A7 vk ke Bk

& e

&z g AL 153.3 cm, a2 156.8 cmE
FuTol 25 TR AT gz2To] 55.7 kg, GOl
61.1 kgl & Td AFo] ¢ Bol WWhe= Zoz yEt
WoHp <0.01).

X

Body Mass Index (BMD & g4 Q10| et 234 kg/
m®, 7} =%10] 24.8 kg/m*th BMIE 9%0] F713
w2} 50~60th7kA| = £7 sl (Moon 5 1999) 1 olF
e ke, 53] o432 A¢ 78d719] 50T o] Fell
T BMIZ7} @A BT} ol e R Hud vp QoH(Shi-
mokata & 1989; Sim § 2001). AWHEE = gjzo]
23.62 kg/m?, BTl 24.9 kg/m’E FFl xjol= ¢l
Qo Frfo] oFtF 2 Ao E YERGth Lee & Kim
(2000) 2] QPFIME 65~744) Y] 1912 BMI HFol
23 kg/m*QA3l, 60~944 x91& th}oeE 3 Moon &
Joung (1999) 2] AT oM E AAFE =219 BMI Haol



23.5 kg/m°2 £ A9} v A7E Hdth oy A
TolM BMIz= @, 183 o] AuaAE Bo|y
BMIZ} S71gtel| wheb] s ndste] $HEo) %71
= 2107 BuERk(Moon £ 1999; Sim = 2001).
FHZ obo} - Bk H]RlEr3ol A ofAlolRl e tjako® Aj
7 T78% vl Ad7)Eel Wt $ejuetel s At
HE 18.5~22.9 kg/m?, A3 BMI 23.0~25.0 kg/m?
ulgk BIRRS 25.0 kg/mPoldo® BFa AF A #
2 S doista e AAojth o] 7|FE B AT
AL W Al £ tiRE BAE, o2} x9S Tk
o] WFol] &319ly, AWERE 2Ty duTe] A
2 ATl &3 Aoz delkith 78|y shEes
Lee 5(1999) 8] oz} =91& tjako g & A= BMI
B EBF A vletel] £317] st o AR o]
& W= vlgtel] &3k o2 Yl 20304 BMI
Ao g vnl RE Pk A& HAAS Hog By
k.

Percentage of Ideal Body Weight (PIBW)7} 90~
110%"715ke B4 712 (Lee 5 2001) 0.2 K wf o
2L AAolE Guvd FAEAET By 283

39.2 kgl % v|&EHA Yepte
L SUS A% AAd 248 7R 9249 9 3t
& gt Kim $(1991a) 9] -4
T % vlEo] @xt 9y 827} 33.37%, Aol
38.16%% B A7) A HAS-E Bud v ok
AA S FA; 910] 15.8 kg, oJAF %10] 19.5 kgo]
QX tiE2TFo] 16.5 kg, o] 19.5 kgl & YT
Feldoz =A Yebdtthp < 0.05). AAMES YAl v
QA 24.1%, AR w9 33.6%F BAF Q1S e g
Beak 5(2000) % 232} =918 thd o2 ¥ Lee $(1999)
Ho} A vepddh 23 29.1%, Bt 31.8%2 7
k7o) ¥4 Jebdgtl Waist~Hip Ratio (WHR) 2] A%
Lee 5(2001)°] A3 382090 F=} =91 0.95014,
oz} =91 0.85014-8 Fxahd EAb Qe HAte] &3
O} oz} w9l BRugte 2 el Joo 5(2000) 2]
A9t sYE AAE Btk URT HES 093, I=
T BE2 0,962 Frro] gz vjg fozxow %
A Yebsthp <0.01).

3. 2%, 3T R 25 4

A Ok F49, &5, $5A4E 5 A%
o thgt k5= Table 47} Table 51 A|A)s}3ich
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Table 4. Distribution of the elderly in health-related habits accor-
ding to gender and disease

p value
Group Male Female Totgl ——————
Gender Disease
Smoking
Yes 4" (28.6) 6 (14.6) 10 (18.2)
No 5 (357) 35(85.4) 40 (72.7)
Past & (35.7) 0(0) 5( 9.1) <0001 NS
Drinking
Control  Yes 8 (57.1) 15 (36.6) 23 (41.8)
No 4 (28.6) 26 (63.4) 30 (54.6)
Past 2 (143) 0O 2 (3.6 <005 <0.01
Exercise
Yes 9 (64.3) 28 (68.3) 37 (67.3)
No & (357) 13(31.7) 18 (327) NS NS
Smoking
Yes 8 (44.4) 4(12.5) 12 (24.0)
No 3 (16.7) 27 (84.4) 30 (60.0)
Past 7 (389 1(3.1) 8(16.0) <0.001
Drinking
Diabetes Yes 8 (47.1) 2( 6.3) 10 (20.8)
No 3 (17.7) 26 (81.3) 29 (59.2)
Past 6 (356.3) 4(12.5) 10 (20.4) <0.001
Exercise
Yes 10 (85.6) 16 (50.0) 26 (52.0)

No 8 (44.4) 16 (50.0) 24 (48.0) NS

" Number of subjects. ( ): % of subjects
NS: Not significantly different
Statistical analysis by chi-square test

Hgo) ¥ty 1Y Fd3n iy
P E97|7k0]

& Kim (1998) 9] 1 ¢ 9% (=t =91 18749, of
2 291 139708 B} AA) g% Aow vehdth »
A9 FF AeE ZARE Ay 239 A4 25219 H)
2 Bl vj3) Eokou) BT 13 S5 gz
TEO BT 5717 94 iz @48 7 A
02 ZAIFHATHp < 0.05). ZAF AlAefA] 3 & A Fob
9] % AFE AR Y @) 299 % Blgo] o7t
=RIBT 25 BT 15950 HF LEAIMe ¢t
Rlo) Fo)AH oz E9kth(p < 0.05). B AL =z
TR 258 3K 2919 u)go] Wetor 13 H7 &
SARE A dizte] w4 Jeht 2w SbelA 59
oAl izt Q4 wgo] Wedk Aoz AlgHr}

4. MAT % FEANG
Table 69141 19 A4k 81509) 29 A} i o
o] 19 3319) AALE shm Qe Bo® hgon B
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Table 5. Comparison of hedlth-related habits in diabetes and control groups

Hedlth-related habit Control Diabetes Total
Smoking
Number of cigarettes/day Male 9.38 + 559" 112 + 657 105 = 61"
Female 109 = 728 8.63 + 8.44 100 = 74
Total 103 £ 64% 103 * 70
Smoking history (pack-years)? Male 19.8 * 105" 245 +157 229 +139%
Female 205 + 158 168 *+165 190 +153
Total 202 = 133" 220 +157
Drinking
Amount of alcohol at once (M) Male 505 + 264 821 *+784 66.3 + 588"
Female 248 + 107 468 612 27.5 =201
Total 341 + 215" 751 +73.6
Drinking history (years) Male 443 + 49" 483 *+ 36 466 + 45"
Female 28.2 = 203 260 = 00 280 *+195
Total 336 £ 183" 458 + 82
Exercise
Exercise time (hr/week) Male 149 + 14.2° 6.61 + 3.95° 103 +104"
Female 428+ 3.81° 614 + 3.56° 495+ 3.79
Total 663 = 8.44% 632t 3.64
1 Exercise time (min) Male 138.0 + 126.9° 61.8 +315° 97.9 + 958"
Female 552 + 36.7° 67.1 *+315° 608 +37.3
Total 769 * 76.0% 65.1 +365

" Mean * SD. NS: Not significantly different

2) Pack years = (Number of cigarettes for a day x smoking years) /20 (Number of cigarettes in 1 pack)
a. b: means with different superscript letter are significantly different among groups at p <0.05 by Duncan’s multiple range test
*, x+: significantly different between males and females and between control and diabetes at p <0.05, p <0.01 by t-fest

T ZAL Al F 19 18] viRie g Aialshs A9 ¢l
= RA0% Jeith 19 7+ A48 v 1Y 13 v
oz AHSAY AY o HE =92 tET 69.1%, I
T 58.0%°l1, 1Y 1~23] o)at
30.8%, Fait 42.0%% Ficaold 7+
H]&o] FA Jepdt) Al (i) o) 345
ot QA sH= Aee txF 29.6%, FuT
I, 9JAE AL Ay et oigdt A= U= 63.0%,
FuT 656.3%% 7 B HEE APk ol &9
Fgo] S AP SolA &t Qa HHE S= F
o 22 AAA a9l wiE]l 2o Atsdrh

AAJgt Algholl 2AE Bh=A| o F-(Table 6)= ¢ 1
gy Av A= 280 7 giggt welo] 2T 71.0%,
FuT 66.0%01%, GAR 23x o} 9} AE 19=
= i o W2 23.7%, BT 260%=
viebTh AALERE AAE sheAl o il et g
A a8y T UAZ oy 1 digd wlo) Yxd
92.6%, Pt 86.0%A WAE 13X Uy 3 Lt
ST 14%2 dizx77 o3 folg B3tk

(]
x1e

LRl

(p <0.01). 7 A3 Al FAF o] oA} Rlof H]3) 7]
£ Y8 TdE AFske vlgo] o 2 Ao veht
oz} 1=Rlo] @A} :Rlel] vl&) 71E §-4 AFH T8t
A AoRE Yepton 53] delS o4 e Az =
Q9] B¢ 71EHAE A AASIL HE HlEo] 71.9%
2 iz oz =Roke A4 vERdtHp < 0.01). W
o] Farith 715 BHAE AASA e vgol
Al el dad @xb 2209 AS- 715 295 )
2 9 ugo] 66.7%2 2T dA; =RlEr w2 A
o2 ZAMEQALE AAF &l dis] ZAME Aa dixe
o] Hld ARE o o oAl FH3) 2K E
3 Al 42 =19 Blgo] FnrdM 2F m%O.
E3) 27 @A2F 2903 gt oz} welo] AL £
F A7A] e Aor Jeidth B AF 4HA%H
Agael] F5 V1gojof Folx B3t UlzTFRG A
W07 fizrHeh Aggo] 2| oA el wet vp
& A4Ee Fodol oist dUduso] ¥ AoR AL
i=A21=
ZA

b odate]

AW 4W1RE Hole ANy e



Table 6. Eating behaviors of the subjects according to gender and disease

Variable Control Diabetes
Male Female Total Male Female Total Gender Disease

N 14 a1 55 18 32 50
Meal frequency

> 3 times/day 100.0" 85.4 89.1 94.4 84.4 88.0

2 times/day 0.0 14.6 10.9 5.6 15.6 12.0 NS NS
Snack frequency

= 3 times/day 0.0 24 1.8 5.6 6.3 6.0

1—2times/day 28.6 29.3 291 16.7 469 36.0

> 1 times/day 21.4 317 291 44.4 219 30.0

None 50.0 36.6 400 333 250 28.0 NS NS
Eating out frequency

= 1 ftimes/day 0.0 0.0 0.0 1.1 3.2 6.1

2> 1 times/week 7.1 75 7.4 16.7 65 10.2

= 1 times/month 28.6 30.0 29.6 11.1 22,6 18.4

None 64.3 62.5 630 61.1 67.7 65.3 NS NS
Meal-time regularity

Always 78.6" 46.3 54.6 61.1 40.6 48.0

Often 14.3 171 16.4 222 15.6 18.0

Moderate 0.0 7.3 5.5 5.6 9.4 8.0

A little 7.1 220 18.2 5.6 31.3 220

Not at all 0.0 7.3 55 5.6 3.1 4.0 NS NS
Reguiar meal-size

Always 78.6 72.5 74.1 94.4 78.1 84.0

Often 214 17.5 18.5 0.0 3.1 20

Moderate 00 00 0.0 0.0 0.0 0.0

A little 0.0 50 3.7 5.6 18.8 14.0

Not at all 0.0 50 3.7 0.0 00 00 NS <0.01
Fat trimming from meat

Remaining 50.0 439 455 66.7 18.8 36.0

Roughly remove 214 19.5 200 5.6 9.4 8.0

Alomst remove/No eating 28.6 36.6 345 27.8 719 56.0 <0.05 NS
Slow eating

Always 14.3 450 37.0 61.1 21.9 36.0

Often 7.1 10.0 9.3 0.0 6.3 4.0

Moderate 7.1 15.0 13.0 5.6 9.4 80

A little 57.1 17.56 27.8 11.1 344 26.0

Not at all 14.3 12.5 13.0 222 28.1 260 NS NS
1) % of subjects. NS: Not significantly different
Statistical analysis by chi-square fest

+= Table 7o AAHAT F=Td] Het 8713 ZsR=A] EH?SH UL UH 27 U¥ 1 o

| X=X
9.1%3_1 Aol JafellA] Rt 2 Al g 7]ELR
s on, T 9.4%, FTol 48.0%7} 2tz Hi 11.

9, 9249 Fe Hol2e st Gt AoE vekta
YRS F0F @i w202 556%, BT oA w3l Buds
o 438%7} Mol e AWy YUk Aol A
Wsha ghi= Q1S thgo Mool Esrh Sirkn A

EH—‘—L_"]

B3 o] Bt X%

NI F RN

20 ==
=h=1

-

g w1
°]

FreolA 4
239l Zzel] sl o %X{J@OJ 71&3 Uebsttt. Az
g5 A3 szt sls wilolAl Al 29
Atk Aa} AubA Q) AALE
1 ohd 37k AEVISS
SIEE § dxTrv AT T A, ZaRge] 4



106 - T =2} YT

Lo
of
o2
o
12
Rt
T
iu
e
gk
ii‘:
)

o
Oy
oy
=
R

Table 7. The disease history and diet freatment of the elderly

Control Diabetes
Variable
Male Female Total Male Female Total
Duration of the disease (years) - - - 106 £9.1" 8.1+53 9.1 =71
Diet treatment
Yes 0” (0.0) 5(12.5) 5(94) 10 (565.6) 14 (43.8) 24 (48.0)
No 13 (100) 35 (87.5) 48 (90.6) 8 (44.4) 18 (56.3) 26 (52.0)
Diet therapy (years) 0x0 11.2 +13.1 11.2 +13.1 103 £ 57 85+53 92+54
Self-reported effect of diet treatment
Yes 0 (0.0) 2 (40.0) 2 (40.0) 7 (87.5) 10 (71.4) 17 (77.3)
No 0 (0.0) 3 (60.0) 3 (60.0) 1 (12.5) 4 (28.6) 5 (22.7)
¥ Mean =+ SD. NS: Not significantly different
? Number of subjects. ( ): % of subjects
Table 8. Comparison of macro-nutrient intakes in diabetes and control elderly
Variable Gender Control Diabetes Total
Male 1747.3 + 386.9"° 21414 £ 741.7° 1969.0 + 635.5™
Energy (kcal) Female 1543.9 + 638.7° 1637.6 = 701.3° 1585.0 + 663.7
Total 1595.7 + 588.4"° 1819.0 + 749.4
Male 612+ 180% 773+ 46.3° 703 + 37.1™
Protein (g) Female 53.3 + 250° 61.1 = 421 56.7 + 33.6
Total 553 + 23.5 670+ 439
Male 361+ 161 456 = 27.3° N4+ 232"
Fat (@) Femate 310+ 180° 334+ 260% 320+ 217
Total 323+ 175" 378 = 269
Male 275.7 £ 59.6™ 321.3 £ 76.1 3014+ 72.1%
Carbohydrate (g) Female 261.3 £ 1103 2762+ 933 267.8 = 102.7
Total 2650 + 995" 2925+ 89.4
Male 75+ 24 110+ 39° 94+ 37°
Fiber () Female 73+ 39° 9.6+ 55 83+ 47
Total 74+ 35" 100+ 49
Male 191+ 6.8° 280+ 11.7° 241 = 106"
Ash (@) Female 173+ 84° 221+ 13.9® 194+ 113
Total 177 £ 797 242+ 133

" Mean + SD. NS: Not significantly different

a, ab, b: means with different superscript lefter are significantly different among groups at p <0.05 by Duncan’s multiple range test
*, ++2 significantly different between males and females and between control and diabetes at p <0.05, p<0.01 by t-test

g QgPow Awsln AP Haas HAE A
& @ ) 30 ool FEE $5S BEE B AR
Fol Bo 94 Ao ue tEERc P5e) 0
gol @A e Aew vepdtin wue w oo

8
7} @kl Bt AHES Table 8, 9 E 10 AA|st
Aot 19 B dFEFY 35 G732 =110] 2066.5 keal,
0§z} =910] 1589.0 keal® AFHdh= 208 Ueht =4
S ez @ g ATERT @Rt 2919 A go] A
ok AU, Az} =19 g vl HFshs Ao

2 JEPITHKim 5 1997; Yoon 5 2002; Jeung & Kim
1998; Joo & 2000). B¢ A GHAFS A =<
70.3 g, oA} =91 56.7 g2 & Jeung & Kim (1998) 2] &
A9 913 Yoon 5-(2002) &) wEAH w0RT HU
BF AFgo] =ach 4849 4% 99 2F Kim &
(2002) 9 AF-(AF =9 7.5 g, oA =91 7.7 g BT} W
o] Ak Flo® Jeitay AFd9 8 ddo] o
Zol vj3] fojFog 2 AR BATp < 0.05)
(Table 8). 1Y [ Hd AT @58E o
2 A AAES B UET Y 3T BF 68
14 : 18% njx8h ¥]&-& YERATh Kim & Moon (2002)
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Table 9. Comparison of mineral intakes in diabetes and control elderly

< B3

gxjo] wg H]& 60 : 20 : 203} vl A] £
< o go] AFsta Az 2
e AulERT JA AdRstn s Zo® Uehdth

Variable Gender Control Diabetes Total

Male 3975+ 133.0" 548.9 + 248.1 482.7 + 216.7"
Ca (mg) Female 154 + 238.1 488.7 = 362.9 447.5 + 2992

Total 4108 £ 2152 510.3 + 3248

Male 924.6 + 237.8%° 1205.7 £ 550.3° 1082.7 + 458.1"
P (mg) Female 864.1 = 388.4° 997.3 + 6184 9225+ 502.9

Total 8795+ 3551™ 10723 = 597.6

Male M3+ 31% 144+ 57° 131+ 50®
Fe (mg) Female 101+ 48° 129+ 846%™ 113+ 68

Total 104 44 134+ 76

Male 4625.5 + 1799.7° 7483.0 *+ 3395.7° 62447 + 3117.2°
Na (mg) Female 4020.8 + 2194.6° 5534.5 + 3605° 4684.4 + 2973.7

Total 4181.6 + 2103.4™™" 6236.0 + 36215

Male 24217 + 7252° 3441.8 + 1233.7° 2995.5 + 1148.7"
K (mg) Female 2484.4 + 1278.0° 2972.9 + 1750.2°° 2698.5 = 1511.9

Total 2468.4 + 1156.4" 3141.7 + 1586.8

P Mean + SD. NS: Not significantly different
a, ab, b: means with different superscript letter are significantly different among groups at p <0.056 by Duncan’s multiple range test
*, w4 significantly different between males and females and between control and diabetes at p <0.05, p <0.001 by f-test

Table 10. Comparison of vitamin intakes in diabetes and control elderly

Variable Gender Control Diabetes Total

Male 5723 + 161.4™ 882.8 * 458.0° 7470 + 3879
Vit A ( #gRE) Female 5958 t+ 339.4° 8185 + 548.3% 6934 + 453.8

Total 589.8 + 303.0™ 841.7 + 5137

Male 1258 = 731" 1650 + 106.7 1478 = 942"
Vit C (mg) Female 127.7 * 1085 1409 * 1017 1335 * 1050

Total 1272 + 1000™ 149.6 + 103.1

Male 102 & 040® 137+ 057° 126+ 051"
Thiamin (mg) Female 1.02+ 053 1.04 + 054 102+ 053

Total 104+ 050" 105+ 057

Male 098 +  035° 128+ 073 1.5+ 0.60%
Riboflavin (mg) Female 094+ 055 106 = 081 099+ 067

Total 095+  050° 114+ 078

Male 132 + 40" 169 £ 85 153 + 7%
Niacin (mgNE) Female 121+ 6.3 142 + 101 130 =+ 8.2

Total 124 + 57% 1581 = 96

Male 622 = 278" 779 = 743 710 = 584"
Retinol ( «g) Female 562 = 491 600 + 575 579 £ 526

Total 577 + 44.4% 664 * 639

Male 29315 + 892.4° 4514.7 + 2279.1° 3822.0 * 1954.3"
B -Carotene ( xg) Female 30549 +1755.7° 42350 + 2848.3%® 35722 + 23565

Total 30235 £1574.2"
" Mean + SD. NS: Not significantly different
a, ab, b: means with different superscript lefter are significantly different among groups at p <0.05 by Duncan'’s multiple range test
=, =+ significantly different between males and females and between control and diabetes at p <0.05, p<0.01 by t-test

4335.7 =+ 2636.9
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(p <0.05). YEF 44
2T 3 RIS 52 B AFAES
9] B AFH o] fHoZ EdHp < 0.001). T}
Ay ol 4ol & A7 AL tidAt 257 g
Al 71&% 3450 mghtt UEFS T A5t e A
° 2 Yeh}(Table 9) o1& 18t AR ] A 9] &
Ao AlgHch HlgRRIS] 1Y B AHHS 2 (Table
10) BIER) A+ 9] Bt AHFo] 841.7 #gREE ¢
Z7 B AFAFED fe8o2 A vetnp <0.01),
B—carotene® ZF 30235 pg 9T 43357 pgl
2 g Hd dFHge] =4 YeldtHp < 0.01). 77
F FoAE AJole AT FuTy e 1Y HE
AFAFe] dxra v A AACR A Jelsith
Fig. 1, 20l ¥=<l 149 40382 75%mHez A
sk A =0 v)ES AN 2T BT
@2t =0 oz} =9l 747} vl HFHAEHE Bglon
£ A7-2 ZAF gt B vl Ce 1Y 3R
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2w} 7to] At e RoE vEbgch =3 19 H
o) 759uT o R ARl Y\ w09 HEE W)
TUA7 - FUZAH1998) oA ehd AHE 191 14 H
el Co) 37 654 o] 1A AT RY 7
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<+ 100~200 mgl & Folxt1 A=t (Ausman 1999).
T3 Y oS e 1Y 46 mg =S vlEI C
AF7F Q3AgE HEFAAE dido R d Aol 90~
100 mg/day®] vIEl CE AFsloF THIAES] AE&
BAaAD F Qe RoZ Ve 120 mg/daye ARAZFS
2 4738k Algke] BT (Carr & Frei 1999). 1
ev 2l A9 dxTo] 19 dAR%Y 61.8%E, =
0] 63.5%9] & AHEE By ARFY] 75%m|7t
o7 HAT e HEE GUk TN M 52 e
E XA AH 75 24V AAEs o
B Uik 3 Zad A2k daulge] 1:149 9
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Fig. 1. Percentage of male subjects who consumed nutrients
less than 75% of RDA in control and diabetes elderly.

Fig. 2. Percentage of female subjects who consumed nutrients
less than 75% of RDA in control and diabetes eiderly.
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Table 11. Comparison of blood glucose and HbA1¢ levels in diabetes and control elderly

Variable Gender Control Diabetes Total
Glucose (mg/dl Male 108.2 + 152" 152.4 + 34.8° 133.1 = 355"
Female 105.7 + 16.3° 166.7 £ 46.1° 132.8 + 44.8
Total 106.4 = 159" 161.6 = 42.6
HbAlc (mg/dl) Male 82+ 07" 112+ 25 108+ 25%°
Female 75+ 16 109+ 28 106+ 28
Total 78+ 1.7 1.0+ 26

" Mean + $D. NS: Not significantly different

a, b: means with different superscript letter are significantly different among groups at p <0.05 by Duncan'’s multiple range test
*, #x+ significantly different between control and diabetes groups af p<0.05, p<0.001 by 1-test

e £o0F A vepdth g7 97t 2909 By 2,
ZZel vel A, BT B9AF 1912 24, HlEh

A, BlREeH o7 F& HlES By dx7y I
79 oz} Qe A, 2REEI 4l

A vebsith ZE AFoF Qg Hige 3o
A £3] dojuhs FAIE EEA Jod 3 & A0 9
Ao BAEHol 1 11 9 TrEF Hdt 22
53 #3=o ok B tHSchlenker 1998; Co-
ban 5 2003). =¥ Du 5(2000)2 /NL=57HE o
Aoz g ATl T AP W8S FH dUE EF

M
1o
bCoo
i
o F
o

ule] ofg] AF(Jeong & Kim 1998; Joo 5 2000; Kim
% 2002; Yoon 5 2002) A% o=, g, HE o]
oAl vHlEM A, Elop), glRZaly) 722 ojokie) A3

% AA
Aoz veht & A7e vlsd ke By
6. 2 XY X HbAlc Y
HEET Gu? 1) $5 A 9% 9 HbAlcE vl

we 7 33 E 2]l Aol AfolE BolA] skl
U 3 d9o] 161.6 £ 42.6 mg/dlE dFxT7e ¥
% 1064 + 159 mg/dLEt FoHo 2 %t (Table
11). 28Y 3% S(2000)°) B 24N D
gxpo] FE A g HiE 180.9 + 71.4 mg/diEt} WA
UERdth HbAlcY BaEEE 27 7.8 + 1.1%, Bk
T 11.0 £ 2.6%=F Faro] 24 JeERgth 2 AFelA
£ 35 A 997 HbAlcd e 98307 4
A} AR 1A AZFAAFZAIA AREE Z1ERQL F
B A} 89 126 mg/div)st HbAlc 6%%)%HE ARgsled =
ARSE uE 38 A] dgo) A 2 =919 85.5%7F A4
Weolof) 31, P2 24.0% x91°] FAelH 76%7t
126 mg/dlBT %2 Ao e zAEGT Bt YMae] 7
& 2T BEL 6%o1dow Jewten 92.7%7 373

Mlol Sohe 202 b B
A dolvt o2 e,

7. 9% N BN

P3| AWEFEE Table 1290 AT ¥ =20
84 triglyceride (TG Y H+ F5v EF 200 mg/dl
o3I Y Pt W =9l 72t FAFAL di2Tty] @
Y 2919 FAART} Fo} Fro] TR} Fo70
2 A YERTHp < 0.05). 8% TG A+ ¢ 43 3
o}, AT aEgsEa] 59 Aakas] gel 3 7]
5 A, (AL, AR 2 T Aol sle
A SV Ao R B € vk gtk lLee T 2001).

Total cholesterol® LDL—cholesterol?] Bd &&=
Y23 Do) wls=aled o), VLDL—cholesterol®] 3
T TEv @xrel #9407 #3ku(p <0.05), HDL-
cholesterol®] B¢ FE+= Fwrol izl vl& #9
Aoz v R0 UehktHp < 0.01). B Extel7
A TG %7}, HDL—cholesterol®] 74¢}, ¥d¥ LDL—-
cholesterol?] £8L FHoA &3] FutEe x4 9]
doZ(lee 5 1996), e v|g&Yd D BAE Y
07 3oy AFAME B A7 A9} sYskA ekt
THChoi & Park 1999; Kim 5 1991b).

A7 Agke) 9829127 HDL—cholesterololl thgt To-
tal cholesterol?] B}&(Chol/HDL—chol) # HDL—chole-
sterol®ll i3 LDL—cholesterol H](LDL—C/HDL—-C)7}
o] £-51=4) Chol/HDL—chol®] /3HAZ EA= 5.0, 9
AR 4500812 RAEIES WAk vk 2 ATelME
Chol/HDL—chol®] BI7} g2} 18] 74 4.3822 A4
Ho ol SR AA; =02 B9 46602 FIAART
Fol A Ao f3o] ¥ A oF itk Ed G
T @Y =9l Fae]l 44 2T HaEo Fol B
oA FAHeZ A YERG O (p < 0.05) ofz) Al
ME A dzee va Al 483 A APAAE

T2 72.0%7F A%l
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Table 12. Comparison of plasma lipid profiles in diabetes and confrol groups

Variable Gender Control Diabetes Total Normal range”
Male 1401 = 485" 1910 + 719 1680 + 666"
Triglyceride (mg/dl) Female 159.9 + 1354 2062 +105.3 179.4 £ 1249
Total 1548 + 118.9" 2006 + 938 <200
Male 2007 + 554" 1965 + 50.9 1984 + 521
Total Cholesterol (mg/di) Female 2169 * 446 2222 + 559 2192 + 494
Total 2127 + 47.6" 2129 *+ 550 <240
Male 280 = 9.7 382 + 144 336 + 13.3%
VLDL-Cholesterol (mg/d))*  Female 320 + 27. N2 + 211 359 = 250
Total 31.0 = 238" 401 + 1838
Male 1247 + 567 1257 + 350 1263 + 456 <160
LDL-Cholesterol* (mg/dl) Female 1358 + 365 1362 + 419 1360 + 386
Total 1330 + 424 1326 + 396
Male 560 = 16.1° 41,7 + 139° 476 *+ 162% 35-50
HDL-Cholesterol {mg/dlI) Female 517 + 157® 461 £ 106~ 492 + 139 45-65
Total 527 + 158" 445 = 119 >40
Male 389+ 1.40° 502+ 1.65° 451 & 1.64% <50
Chol/HDL” Female 450+ 1.44® 494+ 1.20° 469+ 135 <45
Total 433+ 145 497 + 1.36
Male 223+ 117° 308+ 1.55° 273+ 145"
LDL/HDLY Female 274+  0.84® 303 095 287 = 090
Total 262+  094% 305+ 1.19

” Mean * SD. NS: Not significantly different

2) KDA (2000) : Manual of medical nutrition therapy the 2nd ed. pp.776 — 777

abce: means with different superscript letter are significantly different among groups at p <0.05 by Duncan’s mulfiple range test
=, +x! significantly different between males and females between control and diabetes at p <0.05, p <0.01 by 1-test

VLDL: very low density lipoprotein, LDL: iow density lipoprotein, HDL: high density lipoprotein

3) VLDL-cholesterol (mg/dl) =Triglyceride/5

4) LDL-cholesterol (mg/d!) =Total cholesterol — (VLDL-cholesterol + HDL-cholesterol)

5) Chol/HDL-chol = Total cholesterol/HDL cholestrol
6) LDL/HDL-chol = LDL cholesterol/HDL cholesterol

7R Blgo] Faelld - AoE veht AgEEA 4
o] Fo) el 248 21g B uslith(Gaal 5 1988;
Choi & Park 1999). Lee 5(1996)& d&d n|Ed
T B o 3t FUAEE AFE vl AT
£ F3 LDL-C/HDL-C3 TG/HDL-C& 3t ko] &
Lol glojM did @ Age] S Bt F oF5E 4 Q)
v A®7tE 5 J& Aeg FYsta ok

ol e} AT AdfelM i 1L A lel wia) 1Y
B FUE AFF dHelre & AeE Yegton) o
23] el e) A u g 55~60%E} ¥ 68%% A
FHaar o, &7, &, 9 &5 T 14T g9} A
7 2 Aoz yepsth b gl $xio

# el A E F)% 7120l o] Basict shck
2 ATNE AN B 19 Sk At A
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st o2y 22 AgE Ak

1) AAAZ A3 A%, BMI, PIBW, A2t =4
&, WHRS] Baate ol uzFEc %o 4%
(p<0.01), AAL=E(p < 0.05), WHR (p<0.01)& 2
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et FaE €1 e oz =919 AS 71ERAE
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(P <0.0D). = HA =218 A 71E FHE JU=
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ZAE QLT

5) Zh ojokao] 1Y M MHTL 4 did, 2
AR sie] TR Gaelr #A Jeia A
FAT 3R] B¢ Fare] fFAdez #3rHp < 0.01).
CPF ratior 273 ot 25 6814 : 182 e}
Wt

6) thxvi it H 35 A] @9 2 HbAlcE vl
ud g ddo] 161.6 + 42.6 mg/dlE thZFT9
4 106.4 £ 15.9 mg/diEtt 2402 %3431 HbAlc
9 HFFEE hEF 7.8 + 1.1%, @7 11.0 + 2.6%
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