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A study on the eating behaviors and food intake
of diabetic patients in Daegu'Gyeongbuk area
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Abstract Rapid economic development has changed the dietary habits and patterns. Especially, western style diet
has increased the risk of type 2 diabetes (T2DM) in Korea. To provide more specific and appropriate diet
guideline for the prevention and for the treatment of T2DM, the investigation on the characteristics of diebetic
patients related to the diet needs to be done. In this study, we therefore analyzed eating behaviors, dietary
attitudes, and intake of food and nutrients of normal subjects (control, n=26) and diabetic patients (case, n=18)
diagnosed T2DM within one year in Daegu-Gyeongbuk area. Body mass index of the patients were significantly
higher than the control (p<0.05). Overeating, high fried food and low whole grain intake were revealed as risk
factors for T2DM. From the food frequency questionnaire analysis, salty foods such as fermented soybean paste
(Doenjang) and watery Kimch intake were associated with T2DM. Intake of vegetable lipid, P-carotene, calcium,
copper, and vitamin K were also shown to be associated with T2DM. Taken together, these findings suggest
that maintaining ideal body weight and intake the foods with low salt, fat, and refined grain in appropriate
amount may help to prevent and to manage T2DM.
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significantly different at "»<0.05 vs. control.
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Table 2. Characteristics of eating behaviors in the subjects

Control Case

Category (n=26) (=18) p-value

Regularity of mealtime 0591
Irregular 4154)  5(27.8)"
Irregular once a day 11(42.3)  7(38.9)

Regular 11(42.3)  6(33.3)

Eating volume 0.014%
Always full 9(34.6) 13(72.2)
Moderate or not enough 17(65.4)  5(27.8)

Meal speeds 1.000™
Fast (< 10 min) 10(38.5) 8(44.4)
Moderate (10 min~20 min) 13(50.0) 8(44.4)

Slow (> 30 min) 2(7.7) 2(11.1)
Irregular 1(3.8) 0(0.0)

Preference for meal type 1.000™
Vegetarian diet 6(23.1) 8(44.5)
Carnivorous diet 7(26.9) 4(22.2)

Fish eaters 0(0.0)  0(0.0)
Omnivorous 13(50.0)  6(33.3)

Preference of cooking methods 1.000™
Roasted 0(0.0) 2(11.1)

Fried 3(11.5)  000.0)
Steamed 4(154)  0(0.0)
Seasoned 5(19.2) 1(5.6)
Soup, Steamed 14(53.8) 15(83.3)
Others 0(0.0) 0(0.0)

Removing fat from cooked meats 0.680"°
Almost done 6(23.1) 4(22.2)

A little done 13(50.0)  7(38.9)
Not done 7(26.9)  7(38.9)

7 N(%).

2) NS . o

Not significant.
¥ Values with different superscripts are significantly
different at * p<0.05 vs. control.

T}
5 L

47 Qe HE e, 4%, 24 B 17 BE
T, A 2EY A ARS AR oW Sk}
2wt 7k frofgh 2fo]= HolA| okt ity 3
Aol FHHe LR, SF S5 A7, A B
T, 7 o, s o, 5 U B S5EE 24
alo] A Hag vmR oL F T 7o) FelH9l A

) *—163% %"é

Fakte] 27.8%9) tlzate] 154%7F AAF AlZke] f
AT E Bl AR B doleln $uheiglon dx)
9] 333%%} tEe] 42.3%7F AAL Algto] tE A o]
St ot 7 ko] AAte] g el o4
HolA] ¢FktHTable 2). AAMFS }_A}a A

9] 72,299} T ZT-9] 34.6%7}) A w7
wetgler, kel 278/9}
RE A w7 R o
walo] Skxjate] Hi A
F2 e HATHp<0.06). 4
A AAF FreE k]

= [eR =R
AAE sda S
O

5/\} /‘]Z_}"é‘ =
AR LH[9], T3 o] & QI F
A elvA] AHE =ole Fﬂ
ATHIO0L ¥ AelAf= &

&0 FolAQl Aol B ] | &gkon), hajtol A

dll Wsl frolHom Aol ¥e ABE Hol
Aarae) F717t gon wgel GBS 12 5 9deg A

- 232 -



The Journal of the Convergence on Culture Technology (JCCT)
Vol. 5, No. 3, pp.229—239, August 31, 2019. pISSN 2384—0358, eISSN 2384—0366

E 3 AT ofaiRiel AME e
Table 3. Dietary attitudes of the subjects

Control Case
. Gender Gender
Category (’rI;(:);eél) Male Female (’rl;Stl?gl) Male Female
(n=13) (n=13) (n=10) (n=8)
Eat grained foods everyday. 30+1.17  32+1.1 28410  24:10  20+07 = 3.0+1l2
Eat Kimchi twice a day. 3.8+1.0 3.7+0.9 3.8+1.1 3.9+0.9 4.1+0.6 3.8+1.2
Eat milk or dairy product (yogurt, yoplait) more 95410 93411 26+1.0 39413 98414 36:127
than two cups everyday.
gj; fried, korean pancake, stir-fried food once a o 5,09 99105 94r1n 26210 29:09" 2.3+1.2
Eat a lot fatty meat (pork belly, rib). 2.4+1.0 2.6%1.2 2.2+0.8 2.8+0.8 3.1+0.9 2.4+0.5

Y Mean + S.D.

? Values with different superscripts are significantly different at ' p<0.05, "

p<0.01 vs. control male.

¥ Values with different superscripts are significantly different at ' p<0.05 vs. control female.
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Table 4. Daily intakes of Foods in the subjects

Control Case
Gender Gender
Category” (};S;Eg) Male Female (n‘i;l) Male Female
(n=13) (n=13) (n=10) (n=8)
Potato (g) 6.6+15.3" 8.8+21.6 4.4+3.5 8.0+12.1 4.0+9.5 13.0£13.6
Egg (g) 22.7+23.2 21.7£28.6 23.7£17.3 18.0+18.1 20.5£19.2 14.9+174
Bean (g) 3.7+4.7 47459 2.7+2.9 5.4%49.3 5.8+11.3 5.0+6.7
Eiiﬁ;‘lﬂj‘;ﬁgﬁ?& 3939 4243 36+3.7 9689 9.1+10.9 101627
Pepper leaves (g) 5.1+6.5 6.1£8.3 4.1+4.0 9.0£10.2 5.349.0 13.6110.4*
Spinach (g) 5.6+6.6 4.8+6.8 6.4+6.7 17.6+25.8 17.2+32.8 18.1£15.6
Mushroom (g) 6.0+9.3 6.3+11.9 5.8+6.3 16.0£25.2 18.2+29.4 13.3£20.2
Lettuce (g) 5.8+4.5 5.0+4.0 6.6+5.0 12.6+19.7 14.7+22.4 9.9+16.8
Vegetable (g) 9.3+8.8 7.9£7.0 10.6+10.5 10.2+23.4 2.0£2.0"" 20.4+33.3
Watery Kimchi (g) 6.2+13.0 6.7+13.6 5.7+12.9 48.9+80.7' 15.6+22.2 90.5+107.7
Dried laver (g) 0.9+1.0 0.9+1.0 1.0£1.1 1.3£1.4 1.9£1.7 0.7£0.7
Seaweed (g) 1.2+1.3 1.1+1.0 1.4+1.5 2.1+£4.0 2.1+£4.7 2.1+£3.3
Milk (g) 177.6+304.3 179.4£375.0 175842288 116.2+1189 105.0+£101.0 130.4+144.4
Low fat milk (g) 115.6+281.9 111.0£331.9  120.2£235.3 49.6+108.1 22.1+62.9 83.9+144.5
Yogurt (g) 61.2+101.5 56.5+129.2 65.8+68.6 55.7465.2 38.5+73.5 77.1+49.5
Soybean milk (g) 40.6+94.7 36.4+109.9 44.9+81.0 72.5+130.2 78.4+129.5 65.2+139.6
Banana (g) 8.9+10.9 2.4+3.4 15.3+12.1 25.0£52.1 21.6£62.8 29.3£38.5
Persimmon (g) 17.6+20.9 79+135 27.2+229 22.0+42.0 17.4+35.6 27.7+50.9
Grape (g) 30.2+44.5 13.9+22.7 46.6+55.0 12.5%16.3 7.5+10.6 18.9£20.4
Tomato (g) 17.8+26.7 15.7£24.6 19.9+£29.5 65.1+185.3 92.2+249.2 31.2+34.3

v Twenty one categories related to dietary attitudes of the subjects are listed out of total 76 categories in food
frequency questionnaire.

? Mean + S.D.

¥ Values with different superscripts are significantly different at “p<0.05 vs. control (both gender).

Y Values with different superscripts are significantly different at ' p<0.05 vs. control male.

¥ Values with different superscripts are significantly different at i 0<0.05, ¥ p<0.01 vs. control female.
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Table 5. Intakes of energy, macronutrient, vitamins, and minerals in the subjects

Control Case
. . Gender . Gender
Category (;[1(:)5%1) Male Female (312?81) Male Female
(n=13) (n=13) (n=10) (n=8)
Energy (kcal) 3074.7+1474.1" 3374914709 31745+1530.2 3742.1+1580.3 3148.8£1009.3 4483.6+1903.6
Carbohydrate (g) 567.4+221.9 580.3£172.6 554.5+269.1 619.5£184.8 557.0£167.0 697.7£185.7
Lipid (g) 54.7+44.2 55.6451.9 5374372 T1.4£72.2 48.7+24.4 99.8£101.1
Vegetable lipid (g) 181102 178038 184+11.0 264183 19.0+10.7 202"
Animal lipid (g) 36.6+36.4 37.8+43.4 35.4+29.7 4504577 29.7+25.0 64.1+80.9
Protein (g) 117.3£71.7 1231872 111.5£55.2 144.3112.2 1085474 189.1£153.5
Vegetable protein (g) 58.4+235 62.0+184 5494280 68.0+24.5 59.0+214 79.2£24.8
Animal protein (g) 589£55.5 61.2+71.7 56.6+35.4 7642979 495241.2 110.0£137.1
Fiber (g) 30.2+139 281112 32.3£16.3 354+22.3 278184 44.8+24.3
Moisture (g) 1031.5£910.3 853.5£954.6 1209.4+864.0 1184.0+963.9 922.9+645.3 1510.4+1225.6
Ash (g) 16.1£10.3 15.3£11.7 16.9£9.1 22.0%15.1 16.8£10.5 285181
Vitamin A (g 537.6323.8 462.5+362.6 612.7£273.3 860.5+731.1 726.7£632.8 1027.7+851.9
Retinol (ug) 199.3£145.2 185.9£191.0 212.7+84.1 195.4£162.7 162.7£121.4 236.3+204.8
B-carotene (11g) 2044.5£1319.8 1673.7£1191.7 24154+1382.3 4002.3£3711.17 3397.3+3557.1 47585+4000.2
Vitamin D (zg) 5.7+6.8 50483 6.4+5.3 5.7+4.6 4.8+4.8 6.844.5
Vitamin E (mg) 12.216.9 11.7+6.8 12.8£7.1 171109 13577 215¢13.1
Vitamin K (g 133.3+79.1 113.3£76.4 153.3£79.6 270.6+259.2" 233.3£278.7 317.2:242.4°
Vitamin C (mg) 735817 46.3+30.9 100.7£116.0 103.4+86.4 7544685 1385978
Vitamin B, (mg), (Thiamine) 2.2x1.3 24%15 2111 2.6+1.9 2.0+0.8 3426
Vitamin B, (mg), (Riboflavin) 161.2 1614 1.7+09 19416 1408 25421
Vitamin B; (mg), (Niacin) 20.1£12.3 20.3£13.7 199+11.3 253177 185%9.2 33.7£224
Vitamin Be (mg) 2.2¢1.1 2.2%1.3 2.2t1.1 2819 22210 35124
Folic acid (g 612.7+285.2 608.2£270.2 617.2+310.5 766.8+435.9 670.1+417.0 887.74455.9
Vitamin B (g 7.86.1 T1+75 84+46 108495 8.616.2 13.7£12.3
Pantothenic acid (mg) 10446 108450 10.0£4.3 11444 10539 12648
Vitamin B7 (¢g), (Biotin) 28.3+174 258+174 3094178 288+13.8 25.0£9.6 335172
Calcium (mg) 657.6+701.4 632.5£866.6 682.7+522.0 666.8+496.7 506.6+299.5 867.1£633.6
Vegetable calcium (mg) 235.9+109.9 223.0£96.0 2489+124.8 340.0£212.6 268.2+168.5 429.7i238.2*
Animal calcium (mg) 421746389 409.6£786.0 433.9+481.8 326.8+307.4 238.4£175.8 4374+405.8
Phosphorus (mg) 1738.3£1056.4 1821.0£1287.2 1605.6+808.2 1908.8+1145.1 1456.1+596.7 24745+1438.1
Sodium (mg) 3025.7+2018.4 2925.2+21659 3126.2£1942.9 4753.2£3928.0 3569.2£1929.0 6233.2£5308.5
Chlorine (mg) 960.3+1248.0 791.6£1126.4 1129.1£1383.6 823.0£773.3 613.6£518.9 1084.8+982.3
Potassium (mg) 3718.7£2252.3 3025.5+2472.4 3911.8£2091.7 4373.5+2968.4 3353.7£1897.8 5648.3£3664.1
Magnesium (mg) 68.6+47.8 60.6+54.0 76.6+41.2 10871145 80.0+68.1 144.6%152.4
Iron (mg) 21.4+106 211494 21.6+12.1 25.7£13.8 20.849.1 31.8+16.6
Vegetable iron (mg) 16974 16.7+5.0 171294 19.3+82 16.6+78 226278
Animal iron (mg) 4538 44+46 45+29 6578 42435 9.2+10.7
Zinc (mg) 19.4£109 20.7£125 182493 233136 186+84 29.1£17.1
Copper (mg) 2.0£0.9 2.1+0.8 1.9£0.9 2411 1.920.8 3.011.2*
Fluorine (1) 35.1+39.9 30.7+36.9 39.6443.7 44.6457.7 271.9+31.0 60.5¢77.1
Manganese (mg) 59+2.2 6.1£1.9 58426 72+25 6.5+2.3 8.0£2.6
Todine (19) 530.1£595.4 403.2£529.7 657.0+650.4 480.5+560.4 315.2+340.3 687.1£734.5
Selenium (1g) 160.1£80.9 165.6£96.8 154.5+64.8 194.0£128.3 162.5£70.7 233.4£174.2
Cholesterol (mg) 372.0£238.7 370.3+303.8 373.7£162.5 433.8+472.1 321.1£234.4 574.7+655.6
" Mean + S.D.

? Values with different superscripts are significantly different at “p<0.05 vs. control (both gender).
¥ Values with different superscripts are significantly different at ¥ p<0.05 vs. control female.
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