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Effects of Nutrition Education on Improvement of Blood Glucose
in Type 2 Diabetic Patients with Low Income

Eun-Jin Lim', Mi Jeong Kim? and Ji-Sook Han!

IDept. of F ood Science and Nutrition, Pusan National University, Busan 609-735, Korea
ZDept. of Food and Nutrition, Silla University, Busan 617-736, Korea

ABSTRACT This study was carried out to investigate the effects of nutrition education on blood glucose in type
2 diabetic patients with low income. There were 50 (27 male and 23 female) study subjects with type 2 diabetes
under national medical support, and the monthly income in most of them was less than 500,000 won. Anthropometric
measurement, biochemical blood indices, food intake, dietary habits, and nutrition knowledge of the subjects were
investigated before nutrition education. Nutrition education was conducted 6 times within 12 weeks. After nutrition
education, the glycosylated hemoglobin was significantly decreased (male: 8.4+1.6% to 8.0+1.7%, female: 8.3+1.6%
to 8.0+£1.3%) and the total cholesterol was also significantly decreased in both groups. The group of female resulted
in a significant decrease in fasting blood glucose (169.7+28.2 mg/dL to 152.8+22.0 mg/dL) and triglyceride (177.8+56.3
mg/dL to 162.3£36.1 mg/dL), but the group of male did not show a significant decrease in fasting blood glucose
and triglyceride. Nutritional knowledge and dietary habit scores of the subjects were significantly improved after nu-
trition education. The results demonstrate that nutrition education for type 2 diabetic patients with low income are

effective in improving their blood glucose.
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Table 1. Nutrition education protocol

Contents of nutrition education program

- Anthropometrics, blood test, measuring diet, dietary habit and nutrition knowledge test

- Diabetic basic education

- Food exchange, ideal body weight, individual meal planning

+ Information about low-cost food

+ Daily record of a meal

Step 1

0 week

- Healthy food choice

- Carbohydrate-containing foods
- Nutrition labeling of food

Step 2

2 week

- Follow up on daily record of a meal

- Information on the easy cooking of food

- Drinking of alcohol

Step 3

4 week

- Follow up on daily record of a meal

- Low sodium diet

- Eating out

Step 4

6 week

- Follow up on daily record of a meal

- Cholesterol, triglyceride and saturated fatty acid control diet

- Dietary fiber intake

Step 5

8 week

- Follow up on daily record of a meal

+ Travel and sick day management

- Hypoglycemia management

- Precautions of folk remedies

Step 6

10 week

- Follow up on daily record of a meal

- Anthropometrics, blood test, measuring diet, dietary habit and nutrition knowledge test

- Evaluation of nutrition education

12 week
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Table 2. General characteristics of subjects N (%)
Characteristics Male (n=27) Female (n=23) X2
30~49 8(29.6) 2( 8.7)
50~ 64 15 (55.6) 11 (47.8)
Age (years) 65~74 3(11.1) 7(30.4) 6.54
>75 1(3.7) 3(13.0)
Mean+SD 54.48+8.62" 60.87+8.80
Non education 0( 0.0 8(34.8)
. Primary school 7(25.9) 8(34.8) *
Education level Middle school 10 (37.0) 5(21.7) 14.84
High school and above 10 (37.0) 2( 8.7
. Employed 9(33.3) 2( 8.7) -
Occupation Unemployed 18 (66.7) 21 (91.3) 6.63
<50 17 (63.0) 13 (56.5)
S 50~99 5(18.5) 5(21.7)
Family income 100~ 149 4(14.8) 3 (13.0) 0.53
>150 1(3.7) 2( 8.7)
Non-smoker 5(18.5) 21 (91.3)
Smoking Ex-smoker 9(33.3) 1(4.3) 6.38
Smoker 13 (48.1) 1(43)
None 5(18.5) 15 (65.2)
Drinking Mind (<2 timies/week) 4(14.3) 6(26.1) 8.00
Heavy (=3 times/week) 18 (66.7) 2( 8.7
None 14 (51.9) 9 (39.1)
Exercise Sometimes (<3 times/week) 9(33.3) 5(21.7) 6.40
Regularly (=3 times/week) 4 (14.8) 9(39.1)
<1 7(25.9) 5(21.7)
4 1~5 16 (59.3) 7(30.4)
dgs;?st“zne;’rfs) 6~10 2( 7.4 6 (26.1) 6.86
4 >10 2( 7.4 5(21.7)
Mean+SD 3.3742.94 6.83+5.74
oo Everyday 1(3.7) 0( 0.0)
Oiegorggmtlorclgsge Sometimes 14 (51.9) 11 (47.8) 1.05
gl No-testing 12 (44.4) 12 (52.2)
YMeantSD. "P<0.05, “P<0.01, ""P<0.001 by y’-test.
Table 3. Changes of anthropometrics and blood pressure of the subjects after 12 weeks of nutrition education
L. Male (n=25) Female (n=20)
Characteristics
Before Before After
SBP (mmHg) 123.72+5.96"  122.44+4.29 123.80+8.97 122.40+8.90
DBP (mmHg) 78.68+4.74 78.00+£3.74 78.35+£5.65 77.95+5.50
Height (cm) 166.32+5.98 166.32+5.98 157.05+4.16 157.05+4.16
Weight (kg) 64.54+11.39 63.92+9.81 59.50+6.11 58.40+5.38
BMI (kg/m’) 23.2443.40 23.04+2.86 24.10+£1.98 23.66+1.70
PIBW (%) 105.65+15.47 104.73+13.00 114.4949.52 112.40+8.25"
WC (cm) 88.20+8.54 87.32+7.32 88.45+6.87 86.80+5.70
Under weight (18.5<BMI) 2( 8.0)° 0( 0.0) 0( 0.0)
Normal weight (18.5<BMI<23) 12 (48.0) 819" 4(20.0) 6 (30.0) 304
Over weight (23<BMI<25) 4 (16.0) ’ 10 (50.0) 9 (45.0) ’
Obesity (25>BMI) 7 (28.0) 6(30.0) 5(25.0)

"Mean+SD. N (%).

"P<0.05 by t-test. "P<0.05 by y’-test.
SBP: systolic blood pressure, DBP: diastolic blood pressure, BMI (Body Mass Index)=Weight (kg)/ Height (m)’, PIBW: %ideal
body weight, WC: waist circumference.
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Table 4. Changes of FBG, HbAlc and serum lipids of the subjects after 12 weeks of nutrition education

. Male (N=25) Female (N=20)
Characteristics Before After Before After
FBG (mg/dL) 170.80+25.93" 167.32423.77 169.75+28.28 152.80+22.09"
HbAlc (%) 8.41+1.63 8.05+1.75 8.38+1.69 8.07+1.33"
T-Chol (mg/dL) 180.00+34.75 173.84+28.72 183.70+32.72 171.20421.89
LDC-C mg/dL) 98.88+35.07 92.22427.86 97.80+29.82 89.25+20.75
HDL-C (mg/dL) 47.04+9.83 48.12+8.84 49.10+10.18 49.45+8.57

TG (mg/dL) 170.44+54.56

167.64+48.82

177.85+56.31 162.35+36.13"

YMean+SD. "P<0.05 by t-test.

FBG: fasting blood glucose, T-Chol: total cholesterol, LDL-C: LDL-cholesterol, HDL-C: HDL-cholesterol, TG: triglyceride.
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Table 5. Changes of dietary habits scores of the subjects after 12 weeks of nutrition education
Ch teristi Male (N=25) Female (N=20)
aractenstics Before After Before After
I eat three meals regularly.” 2.32+0.90" 2.92+0.76° 2.90+0.79 3.45+0.76
I don't eat heavy meal. 2.60+0.76 3.00+0.76 3.10+0.79 3.55+0.76
I eat meals slowly. 2.88+0.88 2.92+0.57 2.65+0.75 2.85+0.59
I eat a broad variety of foods. 2.44+1.12 3.12+0.73 2.55+0.69 3.05+0.51
I eat meals moderately. 2.28+0.84 3.20+0.76 2.65+0.67 3.40+0.68
I try to reduce my salt intake. 2.52+0.77 2.80+0.71 2.30+0.66 2.90+0.79
I don't eat snack except allowed foods. 2.40+0.71 2.92+0.64 2.25+0.64 3.35+0.75
I drink milk or soybean milk every day. 2.12+0.73 2.64+0.86 3.05+0.69 3.40+0.68
I eat fruits every day. 2.12+0.67 2.52+0.77 3.75+0.55 3.35+0.75
I don't eat sweeties. 2.24+0.83 3.16+0.69 3.25+0.85 3.40+0.60
Total score” 23.9242.76 29.20+2.08 28.45+2.14 32.70+2.25
"Mean+SD.
)Range 1~5: 5-point Likert types (High score denote strong agreement.).
)Summated score of each item. Higher score indicates more desirable eating behavior, with score from 10 to 50.
*P<0. 05, ' P<. 01, “P<0.001 by t-test.
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Table 6. Changes of nutrition knowledge of the subjects after 12 weeks of nutrition education
. Male (N=25) Female (N=20)
Characteristics Before After Before After
Eating multigrain rice enough is allowed.” 0.32+0.48"  0.72£0.46 0.65£0.49  0.80+£0.41
When treating with medication, don't keep diet. 0.60+£0.50  0.64+0.49 0.65+0.49  0.65+0.49
It can help control blood glucose to eat vegetables. 0.64+0.49  0.72+0.46 0.75+0.44  0.70+0.47
When I skip breakfast, I am allowed to eat more lunch and dinner. 0.28+0.46 0.52+0.51"" 0.35£0.49  0.55+0.51"
Rice cakes, potatoes, sweet potatoes are rich in sugar. 0.32+0.48  0.84+0.37 0.15£0.37  0.80+0.41°
Fruits are allowed to eat freely. 0.68+0.48  0.72+0.46 0.60+£0.50  0.80+0.41
Diabetic diets are eating little. 0.56+0.51  0.64+0.49 0.20+0.41  0.55+0.51"
Alcohol don't have nutrient but calorie. 0.20£0.41  0.60£0.50" 0204041  0.65£0.49"
Vegetable juice are better than raw vegetables. 0.76£0.44  0.72+0.46 0.45£0.51  0.65+0.49
When I am sick, allowed skip to my meal. 0.52+0.51  0.68+0.48 0.90+0.31  0.85+0.37
Total score” 4.88+2.33  6.8042.14 4.80+1.83  7.00£1.21

YMean=SD.

2)For each right answer, 1 point was assigned and the scores were summed for each question items and total scores.
ICorrect answer was given a point. Higher score indicates having more nutrition knowledge, with score of 0 to 10.

"P<0.05, "'P<0.01, ""P<0.001 by t-test.
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Table 7. Changes of daily energy and nutrient intakes of the subjects after 12 weeks of nutrition education

Nutrient Male (N=25) Female (N=20)

Before After Before After
Energy (kcal) 2,030.53+201.89" 1,874.26+142.29” 1,693.12+124.21 1,646.63+127.91
Carbohydrate (g) 314.78+58.69 303.98+45.07 298.24+27.30 273.46£28.42"
Protein (g) 64.03+11.71 67.83+10.89" 62.76+11.73 67.24+9.85"
Lipid (g) 33.25+13.63 31.58+12.63 27.7648.97 32.24+6.44"
Vitamin A (RE) 559.74+317.10 640.79+375.99 796.49+411.50 931.34+406.86"
Thiamin (mg) 1.14+0.39 1.10+0.35 0.93+0.17 0.98+0.18"
Riboflavin (mg) 0.98+0.29 0.95+0.28 0.93+0.30 1.03+0.25
Niacin (mg) 13.39+3.98 13.25+3.44 14.83+3.42 13.9742.97
Ascorbic acid (mg) 81.84+33.32 87.73+44.37 121.14+61.08 122.65+54.61
Calcium (mg) 470.43+168.34 540.36+191.73" 595.43+203.67 678.64+176.91"
Phosphorus (mg) 869.23+166.07 964.74+185.57" 919.524227.05 1,020.57+204.04"
Iron (mg) 12.70+3.60 13.71£3.11° 13.53+2.99 14.3242.93

Sodium (mg)
Potassium (mg)

4,881.37+988.21
2,356.29+531.38

4,427.27£1199.67"
2,576.88+642.45"

5,188.00+£1297.28

2,879.03+£714.44
7.84+1.65

147.59+115.04
25.50+7.35
70.57+5.94
14.80+2.40
14.69+4.47

4,528.06+1070.90"
2,929.11+693.36
8.48+1.22

196.67+130.63"
24.80+70.06
66.40+4.38"
16.33+1.98"
17.67+3.51"

Zinc (mg) 7.95+6.19 8.58+1.66
Cholesterol (mg) 245.23+104.14 243.46+115.36
Fiber (g) 21.59+5.53 23.86+5.92
Carbohydrate en (%) 62.40+11.81 65.11£9.71
Protein en (%) 12.7542.73 14.59+2.83™
Lipid en (%) 14.69+5.40 15.03+5.12
Alcohol en (%) 10.13£14.36 5.68+11.99

Mean=SD.

"P<0.05, “P<0.01, ""P<0.001 by t-test.
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