HEERE G 3505 : 531~543, 2002

A Aed w9 BA1e] dPA AYE A7)

FRE - o143 - 037} - o] AP
ARista AFgFetat, Agtista oAt Jfastud*

I

¥ 2

Assessment of the Dietary Adequacy of Non-Insulin Dependent Diabetes Mellitus
in Daegu Area

Yoon, Jin Sook® - Lee, Jung Hee - Lee, Hee Ja - Lee, In Kyu*

Department of Food and Nutrition, Keimyung University, Daegu 704-701, Korea
Department of Internal Medicine,* Keimyung University, Daegu 704-701, Korea

ABSTRACT

To assess the dietary therapy compliance of non-insulin-dependent diabetes mellitus (NIDDM) patients living in Daegu, we
evaluated diet adequacy levels by index of nutritional quality (INQ), nutrient adequacy ratio (NAR), mean adequacy ratio (MAR),
and dietary variety score (DVS) with food exchange system and Korean recommended dietary allowances (KRDA). One day dietary
intake was measured by 24 hour recall method for 229 subjects over 20 years of age. Average daily energy intake was 1444 kcal.
The relative ratio of carbohydrate, protein and fat in terms of energy intake was 69.4 : 14.5 : 16.0. The nutrient adequacy ratio
(NAR) for Vitamin A, B,, calcium were lower than 0.5 and MAR was 0.65. It appeared that the consumption of each food group as
compared to prescribed food exchange unit was insufficient, in the order of dairy group (10.2 + 25.2%), fruits group (58.2 + 71.2%)
and oils & fats group (42.9 + 42.0%). The dietary variety score (DVS) was evaluated as an useful tool for diabetes' meal manage-
ment when we accept minimum intake as 0.3 of food exchange unit. We found significant correlation between food groups and
anthropometric indices: cereals group and % total body fat (r = 0.251, p < 0.01), meat group and waist circumference (r = 0.241,
p < 0.01), vegetables group and WHR (r = 0.139, p < 0.05), and oils group and WHR (r = 0.165, p < 0.05). From these results,
we concluded that overall status of dietary intake of NIDDM patients in Daegu area was insufficient not only in quality but also in
quantity. It is suggested that nutrition educaton for NIDDM patients should stress on balanced food consumption to meet
prescribed amount by six food group to improve the inadequacy of dietary status. (Korean J Nutrition 35(5) : 531~543, 2002)

KEY WORDS: non-insulin-dependent diabetes mellitus (NIDDM), index of nutritional quality (INQ), mean adequacy ratio
(MAR), dietary variety score (DVS), Korean recommended dietary allowances (KRDA).
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Table 1. General characteristics of the subjects
Education levels Age groups (yrs) Total
20 - 29 30 - 49 50 - 64 65 — 74 >75

Elementary school 8 (242 65 ( 57.0) 45 ( 64.3) 7 ( 87.5) 125 ( 54.6)
Middle school 1 (25.0) 5(15.2) 19 ( 16.7) 11 ( 15.7) 1(12.5) 37 (16.2)
High school 2 ( 50.0) 13 ( 39.4) 19 ( 16.7) 10 ( 14.3) 44 ( 19.2)
College 1 ( 25.0) 7 (21.2) 11 ( 9.6) 4 ( 5.7) 23 ( 10.0)

Total 4 (100.0) 33 (100.0) 114 (100.0) 70 (100.0) 8 (100.0) 229 (100.0)
p-value by y’-test is 0.003
Table 2. Anthropometric characteristics of the subjects

Variables Male Female Total

N 87 142 229
Height (cm)*** 1666 + 5.5 (153.0-180.0) 1536 = 56 (140.0-173.0) 1585 + 84 (140.0 - 180.0)
Weight (kg)*** 65.1 £ 8.7 (44.0- 84.0) 583 + 89 ( 36.0- 86.0) 609 + 94 (36.0- 86.0)
Waist (cm) 857 + 7.2 (67.0-103.0) 84.1 £ 8.2 ( 63.0-108.0) 847 + 79 ( 63.0-108.0)
BMI (kg/m?)** 235 + 29 (16.8- 30.5) 247 + 3.2 (17.4- 364) 242 + 3.2 (16.8— 36.4)
PIBW (%)*** 106.6 £ 13.1 (76.2-138.6) 1176 + 15.3 (827-173.3) 1134 = 155 (76.2-173.3)
WHR*** 091+ 4.7E-02 ( 0.81- 1.06) 0.89+ 6.1E-02 ( 0.69- 1.02) 090+ 5.88-02 ( 0.69- 1.06)
% total body fat*** 255 + 55 (11.5- 37.2) 334 + 46 (188- 429 304 + 63 (11.5- 429)

1) Values are mean + SD (minimum-maximum).

2) #x: p < 0.01, #»+: p < 0.001 significantly different between male and female by independent t-test



Table 3. Distribution of the subjects by body mass index (BMI)
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Body mass index

< 18.5 185 - 229 23.0 - 249 25.0 - 299 300 £ Total
Mean + S.D 174 + 05 216 £ 1.2 238 £ 0.7 269 £ 16 303 £ 03 235 £ 29
Male N 4 37 24 20 2 87
(%) (1.7) (16.2) (10.5) (8.7)___ 0.9) o (38_.9)_ _____
""""""" Mean + SD 176 £02  214+12 240+ 06 268+ 14 324 +26 247 + 32
Femnale N 3 39 38 55 7 142
(%) (1.3) (7.9 _(16.6) @40 Gh .60
""""""" Mean £ SD 175+ 04  215+12  240+06 268+ 14  320+24 242 %31
Total N 7 76 62 75 9 229
(%) (3.1 (33.2) (27.1) (32..8) (3.9) (100.0
1) Means in the same row are significantly different at p < 0.001 by general linear model (GLM) analysis
2) No significant difference of mean between male and female within the same BMI group
3) R Squared = .856 (Adjusted R Squared = .850)
Table 4. Obesity characteristics based on the percent ideal body weight (PIBW)
Percent ideal body weight
70.0 - 799 80.0 - 89.9 90.0 - 1109 111.0 - 1199 120.0 < Total
Mean + S.D 77.7 + 21 85.0 + 3.6 1019 + 4.8 1149 + 3.1 1304 + 6.1 106.6 = 13.1
Male N 2 6 49 19 11 87
(%) 0.9) (2.6) (21.5) (8.3) (4.8) (38.2) _
"""""" Mean £ SD 859 +£28 1037 +£52 1159 +27 1319 £112 1176 + 153
Female N 5 42 38 56 141
(%) (2.2) (18.4) (16.7) (24.6) (61.8)
" MentSD  777%21  854%31 102751 1156 +28 1316 £ 105 1134+ 155
Total N 2 1 91 57 67 228
(%) 0.9) (4.8) (39.9) (25.0) (29.4) (100.0)

1) Means in the same row are significantly different at p < 0.001 by general linear model (GLM) analysis
2) No significant difference of mean between male and female within the same grade

3) R Squared = .815 (Adjusted R Squared = .808)
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Table 5. Comparison of obesity characteristics based on the waist-
hip ratio (WHR)

Male Female
WHR < 1.00 1.00 < < 0.85 0.85 <
{Non-obesity) (Obesity) (Non-obesity) (Obesity)
Mean + S.D 091 + 4.31E 1.03 + 4.24E 0.80 + 3.70E 091 % 4.13F
N 85 2 33 109
(%) 37.1) 0.9) (23.2) (47.6)

1) Means in the obesity and non-obesity both male and female are
significantly different at p < 0.001 by general linear model (GLM)

FAEIA gAd g FEHa A Jebd AL A
A2 Hd) AFY Zol7t Asr] el AoE Azt
=3

7} Y2 Hi HFAF A AYPFIRE FA F
9ol Ho)g Ve FYAE Hotshy) $iste] Ywba
dxd (GLM: General Linear Model)& AHg-8ll b gk
Mg & A, X"o] 71 & alo] (p <0.01)E Holx
g2} vjglyl B.& Aol (p <0.05)8 B}

UL AT dig B Y-S (BRDA)S
Table 89 JeRAATE, 1 gt AFF 100%°1%
%3 91 (Phosphorus)® HElY! CE& A9jéla= %
& HZE8lo] 2 FYAES AFF) 80%TTHe R

Table 8. Nutrient intake of subjects as percentage of Korean

analysis N = 229
2) R Squared = .488 (Adjusted R Squared = .482) _ % RDA
Nutrients
Table 6. Comparison of obesity characteristics based on the waist Male Female Tota
circumferences Energy 67.9 + 257 69.7 £ 215 69.0 & 23.1
Male Female Protein 80.0 + 38.6 799 £ 317 799 % 344
Waist €m) 905 90 = 805 %0 = Calcium 51.0 4273 465+ 288 48.2 + 283
(Non-obesity) (Obesity) (Non-obesity) (Obesity) Phosphorus**  120.4 + 46.1 103.0 =+ 41.3 109.6 £+ 439
Mean £S.D 82.1 +47 939+44 739+46 876+59 OV 7491310 596+ 266 654 +29.2
N 0 27 37 105 Vitamin A* 556 + 435 435+ 329 481 %376
(%) (26.2) (11.8) 16.2) (45.9) Vitamin B, 739+ 316 750 £ 306 746 + 30.9
1) Means in the obesity and non-obesity both male and female are ~ Vitamin B, 50.8 £ 27.0 443 + 226 468 £ 245
significantly different at p < 0.001 by general linear model (GLM)}  Niacin 85.3 + 40.2 762 + 335 796 + 36.4
;r)]a"lf)::re is significant difference of mean at p < 0.001 between Vitamin € 1215 £755 1344 + 1079 1295 + 969
male and female by GLM analysis Values are mean + SD
3) R Squared = .563 (Adjusted R Squared = .557) *: P <005, +x: p <001, x+: p < 0.001
Table 7. Mean daily nutrient intake of the subjects by 24-hour recall method
Amount of Intake
Nutrients Male Female Total
N = 87 N = 142 N = 229
Energy (kcal) % of total energy** 1685.9 + 1510.8 12959 = 4120 1444.1 + 1000.9
From protein (Energy%)* 151 % 3.6 141 + 33 145 £ 3.5
From fat (Energy%) 172 £ 7.7 153 £ 7.4 16.0 + 7.6
From carbohydrate (Energy%)* 670+ 116 703 + 103 69.0 = 109
Protein (g)*** 568 =+ 275 460 = 183 50.1 £ 228
Fat (g)** 303 £ 222 230 + 152 258 =+ 185
Carbohydrate (g) 2424 + 633 2258 =+ 689 2321 = 67.2
Calcium (mg) 3575 + 190.8 325.2 + 2019 3375 + 1979
Phosphorus {mg)** 8454 + 3189 7206 £ 289.2 768.0 + 306.2
lron (mg)** 9.0 + 3.7 75 £ 34 8.1 + 3.6
Vitamin A (RE)* 389.1 £ 3044 3042 £ 2299 336.5 + 2633
Vitamine B, (mg)* 09 = 0.4 0.8 = 0.3 0.8 + 03
Vitamine B, (mg)*** 07 = 0.4 0.5 + 0.3 0.6 + 0.3
Niacin (mg)*** 128 = 6.0 100 + 4.5 11.0 = 53
Vitamine C (mg) 760 £ 493 826 + 66.5 80.1 + 605
Values are mean + SD *: p<0.05 % p < 0.01 #+x. p < 0.001
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AFASAY AAEE T 2h) FAHE 84 Ha, dGE
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FREThe Aol 233 B 8459 5449 199
Fe olo] Wesh A4d 28 PHE A3 §4L
ZANBZ (ohD-CoA 72843} Hx
A33m2) vlwe) @ gelo] 8 4 rks
A FuBRAEe] 77149 B4 Ug 9% % 9%
AT zA42 FEHA0E o, Wa AT At
Arolg dzsh R A= vwe] A0S sopshs & Y
ol 9 % 912 Bt

2) FYLY AHA MY 2+ F

€ 2AIAE €F A3V AEF] 10%A% X viA
B2 gk dFHH7 FESHE e Y AHERE F
&3 FAEErE 2] 93 INQ 23 AFE Hris B
ATt (Table 9). A3 A INQE A Z+ (0.71),
B A (0.71), HIEH B, (0.67) TollA @2 & B0k
G E zlolg B dY¥aE % FE, vEW] A, B
aex yololilelx, AR P & AolE B 4Y
A A3t R (p <0.001). NARS A% 7P &
< S B %= viER A (0.45)03, Zg, vER
B.x 0.5 P]he] v 2kS B v NARY grellA i
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nptA 2 Q3 FE (p <0.00D)1Ath ol¢h o] %
RDA 2 INQ, NAR |24 43 Hohg o, 3532
Jud 71 2 A3e9] AolE vehd d¥he BEeER
=@tk MARE 3 &% B3] 0.65241 (Table 10) A
] zloly} folFelglon (p <0.05), Lee 579 A7|=
A A9 QAT vl&agch 183 MARE Lee 599
Ao A el A3 oA oF AA S I
o 23 ni&sigoy, FAARRYQ FF (0.70), ¥
el &F (0.81) AGEThe ¥ttt T Choi 59|
504 o] #7 o34 1518 o= A A7 (0.88)
BHUE A28 ¥ $Fo|qit a¥d Fdud ke @
FAZ ) e =2 3 AL viFAERA o
2, 015 A4 A7) G Jga s diste] T AA}
e Z7MN7)718 0, Hid ol JUYA FFo] B
AZ o 2 ulrol AFse 25w ¥yt o35

Table 9. Index of nutritional quality (INQ) of subjects

Nutrients INQ
Male Female Total

Energy

Protein 120 £029 118+ 027 1.19 £ 0.28
Calcium 077 + 034 067 £039 071 £+ 0.37
Phosphorus*** 178 + 045 146 + 042 158 + 046
Iron*** 111 + 038 086 + 034 095+ 0.38
Vitamin A* 0.84 £ 083 063 044 071 £ 063
Vitamin B, 110 + 034 1.07 £ 0.31 1.08 + 0.32
Vitamin B,** 073 £ 027 063 £026 067 +0.27
Niacin** 1.24 £ 033 109 +038 115+ 037
Vitamin C 166 £ 110 170 £ 127 169 +1.20

Values are mean + SD
*: p <0.05, #+: p<0.01, ¥++: p <0.001

Table 10. Nutritional adequacy ratio (NAR) and mean adequacy ra-

tio (MAR) N = 229
. NAR
Nutrients
Male Female Total

Protein* 0.74 = 0.21 0.75 + 0.20 0.75 £ 0.20
Calcium 0.49 + 0.22 045 + 0.23 047 £ 0.23
Phosphorus*** 093 + 0.13 0.86 = 0.16 0.89 + 0.15
Iron*** 0.70 £ 0.22 0.59 + 0.23 0.63 £ 0.23
Vitamin A* 0.50 £ 0.29 0.42 + 0.28 045 = 0.29
Vitamin B, 0.69 + 0.20 0.70 + 0.21 0.70 = 0.20
Vitamin B, 0.50 + 0.24 0.44 + 021 0.46 + 0.23
Niacin* 0.76 & 0.21 0.69 = 0.21 0.72 £ 0.22
Vitamin C 0.79 + 0.26 0.75 + 0.29 0.76 + 0.28
MAR* 0.68 + 0.17 0.63 + 0.17 0.65 = 0.17
Values are mean + SD  *: p<0.05  #**: p <0.001
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Table 11. Subject's actual intake of six food groups as expressed

BREEEEEE 3505): 531~543, 2002/539

Table 12. Distribution of subjects classified by energy composition

by intake percentage of prescription N = 229 ratio in carbohydrate, protein, fat intake N = 229
Food groups Intake % of prescribed amount Grade Energy composition ratio N (%)

Cereals 88.0 + 320 L < 44.0% 5( 22
Meats 544 + 389 1 440 - 54.9% 16 ( 7.0)
Veg.etables 48.1 + 214 Carbo-hydrate 2 55.0 - 60.0% 21 ( 9.2)
Fruits 58.2 + 71.2 3 60.1 — 72.0% 87 ( 38.0)
Milk & dairy products 10.2 + 25.2 H > 72.0% 100 ( 43.7)
Oils & fats 429 + 42,0 229 (100.1)
Values are mean + S.D L <12.0% 47 ( 20.5)

1 12.0 - 14.9% 91 ( 39.7)
& ugrE AFHSA Bt g AAoArt. oA Protein 2 15.0 — 200% 78 ( 34.1)
=R ;}1}._01 guiz o= ulo] okS €°] Zo] )\1;\}_9_ 3 20.1 - 24.0% 10 ( 4.4)
MY ALR 3 E 43 gl AYo) Youk 4 e H > 240% L1
HEgel va THTE) A2Es ESE NI Uk 3 - — s
20 of - SR AHES AW 54%= Ao Aut 1 16.0 - 19.9% 46 ( 20.1)
A=q A3 AU, olAL ZAINAAE S AAA Fat 2 20.0 - 25.0% 33 ( 144)
0373_% 7olE) 2 nﬂ u}uné_] AZo H]"!Z:] 74 e] ¥|37) 3 25.1 - 30.0% 14 ( 6.1)
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Table 13. Distribution of dietary variety score (DVS) on the basis of

food portion size N = 229
DVS 0.1 DVS 0.3 DVS 0.6
Score
N (%) N (%) N (%)

2 3(13)
3 1 (04 731
4 3(1.3) 17 (7.4)
5 2 (09 8 (3.5 26 (11.4)
6 5(22) 10 ( 4.4) 40 (17.5)
7 7 (3.1) 8 ( 3.5) 32 (14.0)
8 6 (2.6) 23 (10.0) 19 ( 8.3)
9 9(39 27 (11.8) 29 (12.7)
10 9 (3.9 19 ( 8.3) 23 (10.0)
1 10 ( 4.4) 25 (10.9) 9 (39
12 18 (7.9 25 (10.9) 9 (39
13 24 (10.5) 17 (74) 6 (2.6)
14 14 ( 6.1) 13 ( 5.7) 5(22
15 22 ( 9.6) 15 { 6.6) 2(09
16 20 ( 8.7) 13 ( 5.7) 1(04)
17 11 (4.8 3(1.3) 1(04)
18 11 ( 4.8) 5(22)

19 10 ( 4.4) 7 (3.1)

20 14 ( 6.1) 3(1.3)

21 10 ( 4.4) 1(04)

22 6 ( 2.6) 2(09)

23 1(04)

24 6 (2.6

25 8 (3.5)

26 2 (09 1(04)

27 1(04)

28

29 2(09)

30 1(04)

o 5~307A19) & AEFE HFASIAL, 207HA] o4&
AAshe tidate] vl&2 AAY 22.3%°1¢t. 0.3 &9
olAE 7|Fo 2 & = 3HF 3~267HA AEFE AF s
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Table 14. Correlations of nutrient quality indices and obesity indices N = 229
BMI PIBW Waist WHR % total body fat

Energy 0.127 0.118 0.145* 0.110 0.060
Protein 0.165* 0.163* 0.184** 0.172%* 0.054
Phosphorus 0.037 0.006 0.129 0.174% -0.104

9oRDA Iron 0.042 -0.007 0.157* 0.197** -0.155*
Vitamine B, 0.136* 0.140* 0.109 0.117 0.000
Niacin 0.085 0.056 0.173** 0.215** -0.067
Vitamin C -0.071 -0.079 0.014 0.044 ~0.133*

MAR 0.030 0.003 0.127 0.172%* -0.115
Cereals 0.059 0.109 0.037 ~0.011 0.251**
Meats 0.113 0.082 0.241%* 0.231** -0.026

. Vegetables -0.006 -0.057 0.112 0.139* —-0.272%

€ food groups
Fruits -0.048 -0.057 0.043 0.075 -0.118
Dairy products -0.091 -0.079 -0.115 -0.106 -0.046
Oils & Fats 0.007 0.014 0.035 0.165* 0.004
>0.1 -0.017 -0.037 0.004 0.085 -0.087

DVS 203 -0.056 -0.085 0.026 0.116 -0.136*
>0.6 -0.022 -0.051 0.084 0.146* -0.165*

Vialues are Pearson's correlations coefficients, but %RDA's values are Spearman's rho correlations coefficients.

* < 0.05 % p<0.01, %+ p < 0.001
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