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ABSTRACT

Purpose: This study was conducted to verify the effects of increases in consuming Korean food in patients who underwent
cardiovascular disease (CVD) surgery based on a Korean diet control education program and to investigate the effects of
Korean diet control nutrition education on risk factors of CVD, changes in amounts of medication, and nutritional intakes.
Methods: The subjects consisted of 15 patients who have undergone CVD surgery within three years and continuously taken
cardiovascular drugs, The Korean traditional diet (KTD) emphasizes intake of vegetables and fermented foods to lower
saturated fat and cholesterol intake, We applied a KTD education program that included a modified DASH (The dietary
approaches to stop hypertension) diet for cardiovascular disease patients, Korean diet control education was then applied
to the patients for 12 weeks to evaluate the risk factors of CVD and the state of nutritional intakes, Results: The Korean diet
control compliance score increased significantly (p ( 0.001) as Korean diet control education was implemented, Additionally,
the obesity indexes, waist circumference (WC) (p=0.002) and waist—to—hip ratio (WHR) decreased significantly (p ¢ 0.001)
after subjects received the education, Moreover, the glycemic control index, HbAlc, was significantly decreased (p ¢ 0.05)
from 7.3 £1.0% before the education to 7.0 =1,1% after the education, Changes in the amounts of Korean diet intake consisted
of significant increases in cooked rice with whole grains, narmuls (vegetables either raw or cooked), kimchi, and traditional
fermented foods following the education, Moreover, the nutritional intake after the education showed significant decreases (p
(0.05) in animal protein, animal lipids, and cholesterol, However, the intakes of Na, K, dietary fiber, vitamin A, vitamin B,
vitamin C, and folic acid were significantly increased. Conclusion: The active encouragement of consuming Korean food and
the intervention of implementing diet control education positively affected nutritional intake, the obesity index and glycemic
control of patients who have undergone CVD surgery.
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Table 1. Nufrition education program for the CVD patients
Week Eduction themes Education concepts Materials
2 Understanding of CVD < Personal nutrition evaluation and mofivating PPT, leaflet
and Korean diets « Importance of taking Korean diet infakes (30 min)
- Diet and attentions in meal
« Investigation of Korean diet compliance
4 Diet therapy for CVD « Personal nutrition evaluation and motivating PPT, leaflet
* Methods of taking Korean diet and of calculating individual requirements (20 min)
« Personal nutrition evaluation (Knowing my blood pressure)
« Infroduction of the principle of Korean diets
* Infroduction of calculating individual requirements
*»One exchange unit of food
« Verification and evaluation of my diet
« Investigation of Korean diet compliance
6 Diet therapy for CVD « Personal nutrition evaluation and mofivating PPT, leaflet
* Method of taking cooked rice with whole grains, fat&sugar, eat-out, and snacks (20 min)
- Advantages of cooked brown rice
- Method of cooking brown rice
- Good fats and bad fafs
- High sugar contained vs low sugar contained foods
- Method of reducing animal fats
- Right eat-out
- Selecting good snacks
+ Providing a Korean food menu
« Investigation of Korean diet compliance
8 Diet therapy for CVD « Personal nutrition evaluation and mofivating PPT, leaflet
« Importance of taking sun-dried salt & fermented foods (20 min)
- Advantages in sun-dried salt and fermented food, and methods of its intakes
- Guiding diet for reducing sodium from refined salt and processed foods
- Importance of fraditional fermented foods (soylbean sauces & kimchi)
« Investigation of Korean diet compliance
10 Diet therapy for CVD « Personal nutrition evaluation and motivating PPT, leaflet
« Importance of vegetables (greens) and method of taking it (20 min)
- Method of taking vegetables, beans, seaweeds, mushrooms, nuts, and so on
- Importance of faking fibers and potassium
« Investigation of Korean diet compliance
12 Summary « Personal nutrition evaluation and motivating PPT, leaflet
* Providing a consistent way of taking Korean diets (30 min)

« Investigation of Korean diet compliance
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Table 2. General characteristics of study subjects

Variable Total (n=15)
Age (year) 60.7 +2.5"
Height (cm) 164.3 +1.9
Weight (kg) 67.7 £2.4
BMI (kg/m?) 25.1 +0.8
SBP (mmHg) 129.5+3.4
DBP (mmHg) 75.4+28
Pulse rate (bpm) 77.3 = 3.1
FPG (mg/dL) 109.1 = 8.0

1) Values are presented as mean =+ SE.
BMI: body mass index, SBP: Systolic blood pressure, DBP: diastolic
blood pressure, FPG: fasting plasma glucose
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Table 3. Change of anthropometric characteristic and blood pressure during the education program

) Total (n = 15) 2 3
Variable - p-value p-value
Baseline 4wk 8wk 12wk

Weight (kg) 67.8 = 2.4 67.6 =22 67.1+22 66.7 22 0.068 0.151
BMI (kg/m?) 25.1+0.8 25.0+0.8 249 +0.8 24,7 0.7 0.068 0.169
WC (cm) 89.3 1.9 88.1+1.8 87.56+20 86.9 =20 < 0.001 0.002
HC (cm) 940+1.2 940+ 1.3 93.7=1.4 93.6+1.3 0.502 0.524
W/H ratio 1.0=0.0 0.9=+00 0.9=00 0.9=+00 < 0.001 < 0.001
SBP (mmHg) 12905 +3.4 133.0 4.0 133.0 £ 3.6 128.6 +3.0 0.214 0.731
DBP (mmHQ) 753 +2.8 75.8 2.4 75.7 = 2.3 750+ 25 0.942 0.967
Pulse rate (bpm) 77.5 3.1 77.1 £5.2 80.3 =6.0 81.7 6.3 0.471 0.615

1) Values are presented as mean = SE.

2) Means significantly different among 4 times by repeated GLM

3) p-values were obtained by paired t-test (baseline and 12 week).
BMI: body mass index, WC: waist circumference, HC: hip circumference, W/H: WC /HC, SBP: systolic blood pressure, DBP: diastolic blood

pressure

Table 4. Change of biochemical characteristics and medicine dose during the education program

Total (n = 15)

Varicble , p-value?  p-value®
Baseline 4wk 8wk 12wk

FPG (mg/dL) 122.9 108" 1354 +12.4 138.2 = 10.0 135.9 £ 8.7 0.722 0.107
HoATC (%) 7.3+10 7.2+1.1 7110 7.0+1.1 0.161 < 0.05
Insulin (uU/mL) 7.0x1.6 88=x1.6 7.5+1.0 6.8+0.8 0.233 0.734
C-peptide (ng/mL) 22=+03 25+03 22+0.2 22+0.2 0.304 0.734
HOMA-IR 2.4=038 3.1x09 2.7+05 24+04 0.362 0.570
HOMA-B 70.6 = 35.4 53.3 +=15.3 37.7+5.6 37.7+73 0.382 0.203
TC (mg/dl) 172.1 £ 8.9 166.8 = 8.4 - 0.235
HDL-C (mg/dL) 385+ 1.6 390+1.8 - 0.855
LDL-C (mg/dL) 101.7 £ 7.7 101.56+7.7 - 0.792
TG (mg/dL) 1309 £ 11.9 129.3+17.3 - 0.650
Free fatty acid (UEQ/L) 491.9 £ 63.0 531.3 £ 69.3 - 0.855
Apolipoprotein Al (g/L) 1.2+00 1.2+00 - 0.260
Apolipoprotein B (g/L) 0.8 +0.0 0.8 +0.0 - 0.726
Apolipoprotein E (mg/dL) 35=02 3.6x02 - 0.835
hsCRP (mg/L) 2.4+0.8 2.7 x1.1 25+0.8 1.3 =06 0.301 0.057
PAI-I (ng/mL) 19.1 £3.5 18520 181 1.4 163 1.6 0.518 0.946
Fibrinogen (mg/dl) 316.5 +20.8 292.8 + 40.7 287.7 +16.9 295.8 +22.0 0.785 0.330
Medicine dose Antihypertensive agent 2.1 +0.4" 1.8+0.3 1.7+0.3 1.7+0.3 0.518 0.652

Antidiabetic agent 40=1.1 3.7=x1.1 3.7=x1.1 3.1x09 0.310 0.125

1) Values are presented as mean = SE.
by paired t-test (baseline and 12 week).

2) Means significantly different among 4 times by repeated GLM  3) p-values were obtained

FPG: fasting plasma glucose, HOMA-IR: homeostatic model assessment of beta-cell function, HOMA-B: homeostatic model assessment

of insulin resistance, TC: total cholesterol,
friglyceride, hS-CRP: high-sensifivity C-reactive protein, PAI-1:
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HDL-C: high density lipoprotein cholesterol,
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plasminogen activator inhibitor type 1
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Table 5. Changes in the average compliance scores of the weekly Korean diet control education of the subjects

. Total (n=15) I 2
Variable p-value’ p-value
2wk 4wk 6wk 8wk 10wk 12wk
Taking cooked brown rice (cereals) everyday 3.2+02 32+02 34+02 38+x02 41=x01 43=02 <0001 <0.001
rather than polished rice
Usually taking greens as side dishes in taking 3.5+0.3 3.7=+x02 38=02 38=%+02 39+x02 41=x02 0.143 0.024
vegetables rather than vegetable salads
Taking some snacks due to hunger during the 3.1 =04 24+03 22+03 27+03 21+x03 23=+03 0.01 0.01
day
Taking kimchi for 2 ~ 3 times a day 34+x02 36+x02 45+x02 45+01 46+02 47+02 <0.001 <0.001
Taking beans or nuts about twice a day 28+03 34+x03 36+x04 33+x04 33+04 33=+05 0.617 0.540
Trying to reduce taking meat (beef, pork, 34+x02 33+x02 38+x02 38=+x03 37%x03 39=x02 0.008 0.05
chicken, and etc.) and eggs
Trying to use sun-dried salt and traditionally 40=+02 38=+02 4.1+02 45+x02 45=+x02 47=02 <0001 <0.001
processed fermented foods rather than
refined salt
Using steam based cooking instead of using 3.9 +0.2 4.1 x01 46+01 45+01 44+02 46=02 0.004 0.01
fied and roasted cooking
Trying to reduce taking sugar and starch 4101 40=+01 41=x01 45=x02 46=+02 47+02 <0.001 <0.001
Syrup
Trying to use sesame oil, perilla oil, and soy 4.6=+=02 49+01 50+x00 50+x00 49=01 49=0.1 0.011 0.05
oil instead of using margarine and butter
Total compliance score (Total score) 358 +0.9 37.56+0.8 40.7+0.7 41.1+£1.0 41.9+10 43.0+1.2 <0.001 <0.001

Values are presented as mean = SE.

1) Means significantly different among 6 times by repeated GLM  2) p-values were obtained by paired t-fest (2 week and 12 week).

Table 6. Change of Korean diet food groups intakes of subject after 12 wk of nutriion education

Components of Korean traditional diet

food groups (g/day) Baseline 4wk 8wk 12wk p-value”  p-value?
Steamed rice 582.3 + 30.4"  669.8 = 55.7 657.6+49.8 6431 +19.3 0.668 0.262
Whole grain rice 303.5+26.1°  411.6=212% 4567 +34.0° 4373 =14.9° 0.018 0.002
Sweet potato/Potato 567 +18.8° 1117 £33.6® 21239 +350° 138.9 +13.7° 0.033 0.071
Guk (soup) 376.1 +17.2 345.4 + 29.8 319.2+24.9  3255=10.1 0.495 0.105
Jangachi (pickeled vegetable) 74.7 + 3.8° 85.7 + 7.6° 120.6 + 14.0° 1359 +13.5° <0.001 0.006
Kimnchi 18.3 + 1.4° 56.0 + 2.8° 58.0 + 3.2° 66.0 + 5,5° <0.001 <0.001
Soy-based condiments 45+ 1.8 17.7 2.6 182+ 2.1 209 +1.6 < 0.001 0.870
Soy sauce 9.8 +0.6 89+1.3 10.8 +1.7 10.3+1.5 0.835 0.840
Deonjang 8317 11.7+1.6 11.9+22 11.6+20 0.523 0.090
Kochujang 1.1+05 1.0+ 0.1 1.0+ 0.1 1.0+ 0.1 0654 0.523
Chunkookjang 02 =0.1 27%=10 38=1.8 44+13 0.105 0.006
Namul (vegetables either raw or cooked) 731 +11.1° 137.5 +19.3° 1625 +24.7°  169.4 + 22.4° 0.007 0.003
Dried dish (banchan, jeotgal) 57.8 6.7 412+97 50.9 = 10.1 52.6 = 10.9 0.821 0.402
Gui/Jjim/Jorims Fish 117.5 + 24.5° 65.7 £9.7° 57.8+115° 755+ 12.4° 0.010 0.264
Meat 37179 172+3.0 22,9 + 5,1 17.8+6.0 0.170 0.670
Egg 19.0 = 6.0° 11.6 + 3.6° 6.0 2.0° 10.3 + 5.8° 0.026 0.225
Etc. 85.8 + 7.3 67.4+79 67.4+79 67.4+179 0.540 0.454
Fruits 207.8 + 51.0 210.1 +31.0 303.7+39.0 253.0=+353 0.286 0.260
Breads 48.6 = 22.5 35.6 + 60.6 36.0 = 14.4 49.5 +14.2 0.890 0.676
Noodles 101.6 = 22.5 127.8 = 28.3 124.6 + 28.3 96.7 = 23.9 0.809 0.419

Values are presented as mean =+ SE.

1) Linear effect model for repeated measures data
Values with different alphabets are significantly different among the four groups at p < 0.05 by Duncan test.
2) p-values were obtained by paired t-test (baseline and 12 week).
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Table 7. Nutrient intakes of the subjects during the education program
) Total (n = 15) I 2
Nutrients - p-value p-value
Baseline 4wk 8wk 12wk
Energy (kcal) 1,497.7 £160.9  1,3758+87.4 1,514.2 + 74.6 1,407.5 + 138.1 0.214 0.528
Carbohydrate (g) 236.6 + 21,5 223.1 +14.9 2482+ 11.9 224.8 + 16.4 0.363 0.633
Total carbohydrate (%) 63.4+19 650+ 1.4 66015 640+1.4 0.446 0.654
Protein (g) 642+ 4.4 54.4 + 3.0 58.7 = 3.9 562+ 5.3 0.012 0.105
Plant protein (g) 32,8« 3.1 34.4+25 37.1+18 34.6+25 0.092 0.086
Animal protein (g) 31.4=58° 20,0 = 1.9° 21.5+2.9° 21.6 * 2.6° 0.002 0.034
Total protein (%) 17.6 +0.9 16.1+0.6 155+ 0.6 16.1+0.5 0.121 0.324
Plant lipid (9) 19.1+22 182+15 212+ 1.6 224+23 0.134 0.124
Animal lipid (g) 165+ 2,5° 9.4+1.3° 9.6+1.3° 10.3+2.2° 0.005 0.032
Total lipid (g) 33.3x4.7 27.6 + 2.4 30.7 =24 31.2+ 145 0.127 0.590
Total lipid (%) 195+ 1.7 17.9+1.0 180+ 1.1 199+15 0.297 0.342
Fiber (g) 20.2 + 2.9° 24,7 +2.1° 29.2 +1.6™ 25.4 + 2.6° 0.017 0.050
Ca (mg) 427.3+515 482.6 + 46.1 574.1 = 50.5 533.0 + 59.7 0.083 0.063
P (Mmg) 11182+ 110.7  1,040.1 = 68.0 1,176.5+ 75.2 1.034.8 + 106.3 0.154 0.363
ron (mg) 121+ 1.4 131+ 1.1 14.3+0.9 145+ 1.6 0.122 0141
Na (mg) 3,5637.0 + 362.5°  3,693.2+226.2° 4,260.9 + 323.3°  4,410.6 + 507.5° 0.007 0.019
K (Mmg) 2,172.7 £ 245.2°  2,432.6+185.0°  3,120.8 +224.2° 2,774.8 = 2951° < 0.001 0.028
Zn (Mg) 7.2+08 6.7+0.4 9.2+1.1 83+1.2 0.058 0.335
Vitamin A (ug RE) 444.6 + 67.3° 572.8 + 63.7° 659.2 + 73.7° 638.3 +91.3° 0.028 0.028
Vitamin By (mg) 12+0.2 1.2+0.1 1.3=0.1 1.3+0.1 0.394 0712
Vitamin B, (mg) 0.9+0.1 08=0.1 0.90.1 0.9=0.1 0.325 0.894
Vitamin Bs (mg) 2.1+0.2 22+0.2 2.6+02 24+0.3 0.030 0.092
Vitamin C (mg) 61.1£11.3° 102.7 £ 13.7° 150.2 = 18.1° 140.4 + 23.8° 0.004 0.010
Vitamin E (mg) 11.3+1.3 11.0+1.0 130+ 1.1 125+ 1.4 0.197 0.409
Folate (ug) 171.0 = 21.1° 251.7 + 22,2° 346.5 + 35,5° 321.2 + 38.6° <0.001 <0.001
Niacin (mg) 13.9 +15° 148 +1.2° 17.9 1.3 165+ 1.7° 0.011 0.106
Cholesterol (mg) 284.2 + 43,2° 163.9 + 18.9° 161.6 * 25,6 167.5+30.2°  <0.001 0.032

Values are presented as mean = SE.
1) Linear effect model for repeated measures data
Values with different alphabetes are significantly different among the four groups at p < 0.05 by Duncan test.

2) p-values were obtained by paired t-test (baseline and 12 week).
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