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Effects of Low Glycemic Index Nutrition Education on the Blood Glucose
Control in Patients with Type 2 Diabetes Mellitus
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'Department of Food and Nutrition, Chungnam National University, Deajeon 305-764, Korea
?Department of Nutrition and Foodservice Management, Paichai University, Deajeon 302-735, Korea

ABSTRACT

This study was intended to assess the effects of low glycemic index (LGI) nutrition education on dietary manage-
ment and glycemic control of patients with type 2 diabetes mellitus. The subjects were 48 sex-matched patients with
type 2 diabetes mellitus, aged 66.5 = 6.2 years, visiting a public health center. They were divided into two groups: the
control group (males 10, females 14) and the educated group (males 10, females 14). The educated group was provid-
ed with a LGI nutrition education program for 7 weeks. The control group was educated only one time for general
diabetic education. Anthropometric indices, knowledge and perception of efficacy of low glycemic index carbohydrates,
dietary glycemic index (DGI) and glycemic load (DGL), fasting blood glucose, and HbAlc were assessed. In the edu-
cated group body weight, body mass index and systolic blood pressure (from 138.0 = 18.9 mmHg to 130.6 + 15.0
mmHg) were significantly reduced after the nutrition education (p < 0.05). The scores of knowledge and perception of
efficacy of low glycemic index carbohydrates increased significantly in the educated group. Dietary glycemic index and
glycemic load of the educated group decreased significantly from 103.4 & 67.6 to 45.4 * 27.1 (p <0.001), and from
173.3 £ 1359 t0 66.8 + 50.4 (p <0.001), respectively. Also fasting blood glucose and HbA1c levels of the educated
group significantly decreased from 124.5 = 28.8 mg/dL to 96.7 = 21.6 mg/dL (p <0.001) and from 7.1 & 1.3% to
6.4 = 1.2% (p <0.05), respectively. The score of knowledge and perception of efficacy of low glycemic index signifi-
cantly correlated with fasting blood glucose and HbAlc levels negatively. DGI, DGL and duration of diabetes signifi-
cantly correlated with HbAlc level positively. From stepwise multiple linear regression analysis, DGI, DGL and the
duration of diabetes were extracted as factors influencing HbAlc level of the subjects. The results of this study suggest
that low glycemic index nutrition education programs is an effective intervention measure for the glycemic control in

type 2 diabetic patients. (Korean J Nutr 2010; 43(1): 46~56)

KEY WORDS : diabetes mellitus, low glycemic index nutrition education, dietary glycemic index, dietary glycemic

load, HbA1lc.
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Table 1. General characteristics of the subjects
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G 4ol JES W= 291S B85 fste] SHHS
Z 3] U3 ARA (Logistic analysise] stepwise se-
lection) 22 H7IBIAtE B B AL 5= o =
0.05¢14 AAl8k3iT.
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X

Characteristics Control (n = 24) Educated (n = 24) Total (n = 48) 2*-test/t-test”
Male (n = 10) 10 (41.7)" 10 (41.7) 20 (41.7)
Gender 1.33"
Femal (n = 14) 14 (58.3) 14 (58.3) 28 (58.3)
Male (n = 10) 69.1 + 6.0” 65.8 + 6.6
Age (years) 66.5 + 6.2 NS
Femal (n = 14) 67.3 £ 5.0 65.2 £ 75
lliterate 6 (25.0) 4 (16.7) 10 (20.8)
Primary school 9 (37.5) 10 (41.7) 19 (39.6)
Education status ~ Middle school 5 (20.8) 4 (16.7) 9 (18.8) 2.56"
High school 4 (16.7) 4 (16.7) 8 (16.6)
> college 0 (0.0 2(83) 2(4.2)
= 100 18 (75.0) 20 (83.3) 38 (79.2)
Monthly income 101—200 4 (16.7) 4 (16.7) 8 (16.6) 211
(10,000 won) 201-300 2(83) 0 (0.0 2(42) '
> 300 0( 0.0 0 (0.0 0( 0.0
o , Yes 23 (95.8) 21 (87.5) 44 (91.7) s
Living with family 3.00
No 1(42) 3 (12.5) 4 ( 8.3
1) N (%), 2) Mean =+ SD, 3) Significantly different between groups by independent t-test, 4) Not significant
Table 2. Diabetes related characteristics of the subjects
Characteristics Control (n = 24) Educated (n = 24) Total (n = 48) x°-test
<1 7 (29.1)" 5 (20.8) 12 (25.0)
Duration of diabetes 1—5 6 (25.0) 11 (45.8) 17 (35.4) 206
(years) 6—9 5 (20.8) 3 (12.5) 8 (16.7) '
=10 6 (25.0) 5 (20.8) 11 (22.9)
Hypertention 9 (37.5) 14 (58.3) 23 (47.9)
Diabetic Cardiovascular diseases 2(8.3) 0( 0.0 2(42) 12.76%
complication Hyperlipidemia 0( 00 2(83) 2(42) '
None 13 (54.2) 8 (33.4) 21 (43.7)
N Have 5 (20.8) 14 (58.3) 19 (39.6) .
Family history 8.08
None 19 (79.2) 10 (41.7) 29 (60.4)
y _ Have 15 (62.5) 16 (66.7) 31 (64.5) s
Nutrition education 0.091
None 9 (37.5) 8 (33.3) 17 (35.4)
fd Hospital 5 (20.8) 10 (41.7) 15 (31.2)
E i iet
xperence ot die Public health center 10 (41.7) 6 (25.0) 16 (33.3) 0.36"
education
None 9 (37.5) 8 (33.3) 17 (35.4)
OHA? 20 (83.4) 22 (91.6) 42 (87.4) -
Treatments 0.762
None 4 (16.6) 2(8.3) 6 (12.6)

1) N (%), 2) Significantly different by chi-squre test: *: p <0.05, 3) OHA: Oral Hypoglycemic Agent
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Table 3. Anthropometric measurements of the subjects before and after nutrition education

) Control (n = 24) Educated (n = 24)
Variables
Pre Post Pre Post
Weight (kg) 58.7 + 9.7 583+ 9.3 62.7 + 10.0 61.0 + 10.4*
BMI (kg/m?) 240+ 35 240+ 3.2 252+ 34 245+ 36"
Total cholesterol (mg/dL) 190.9 + 39.6 182.5 £ 32.6 178.0 = 26.1 183.8 £ 35.8
Systolic blood pressure (mmHg) 141.1 £ 19.5 135.4 £ 14.8 138.0 = 18.9 130.6 + 15.0*
Diastolic blood pressure (mmHg) 848+ 7.6 88.3 + 11.9 86.3+ 95 843+ 8.1

1) Mean = SD, 2) Significantly different between groups by independent t-test: *: p <0.05
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Table 5. Changes of dietary glycemic index and glycemic load of the subjects’ diet according to low glycemic index nutrition
education

Variables Control (n = 24) Educated (n = 24)
Pre Post Pre Post
DGIY 134.7 + 97.8" 1432 + 77.7 103.4 = 67.6 45.4 + 271702 T T T
DGL” 264.7 + 228.8 241.4 + 160.1 173.3 + 135.9 66.8 + 50.4* T T T

1) Mean = S.D., 2) Significantly different between pre and post education by paired t-test. ++: p <0.001
3) Significantly different between groups by independent t-test. T 1 1: p<0.001
4) DGI: dietary glycemic index, 5) DGL: dietary glycemic load

Table 6. Changes of fasting blood glucose and HbAlc after low glycemic nutrition education

) Control (n = 24) Educated (n = 24) Total (n = 48)
Variables
Pre Post Pre Post Pre Post
Fasting blood glucose (mg/dL) 132.1 +16.2°  129.9 + 440 1245+ 288 96.7 + 21.6™* 1283 +383 113.3 +38.2
HbAlc (%) 79+15 75+ 14 71+ 13 6.4 +1.2* 75+ 14 70+ 14
1) Mean * SD

2) Significantly different between pre and post education by paired t-test =: p <0.05, ***: p<0.001

Table 7. Pearson’s correlation coefficients between fasting blood glucose or HbAlc and general and diet related variables of the
subjects

Variables Fasting blood glucose (mg/dL) HbAlc (%)
DGI” 0.216 0.563"*
DGLY 0.172 0.483*
Duration of diabetes 0.025 0.307*
Scores of knowledge and perception of efficacy -0.273* —-0.285"

of low glycemic index diet

1) *: p<0.05, **: p<0.01, 2) DGI: dietary glycemic index, 3) DGL: dietary glycemic load

Table 8. Stepwise multiple linear regression analysis of factors related to HbAlc concentrations in subjects

Variables B model R? F p-value

DGI” 0.563 0.317 21.377 0.000
DGI 1.676

) 0.301 14.417 0.000
DGL 1.145
DGI 1.721
DGL 1.239 0.442 11.629 0.000
Duration of diabetes 0.233

1) DGI: dietary glycemic index, 2) DGL: dietary glycemic load
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