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Background: Diabetes is accompanied by complications. One of the chronic complications, diabetic retinopathy is the
most common cause of the loss of eyesight and thus has enormous impacts on the quality of life to the patients. It has
been reported that thorough glucose regulation can prevent or postpone the outset of diabetic retinopathy in diabetic
patients and that the patients who received anti-diabetic manage & care education would be capable of more thorough
glucose-level regulation than those who did not. Method: This study set out to investigate the current state of educa-
tion on anti-diabetic manage & care in South Korea and connections between anti-diabetic manage & care education
and occurrence of diabetic retinopathy in diabetic patients based on the Korea National Health and Nutrition Examina-
tion Survey of 2011. Results: Of the 410 diabetes patients, 74 received anti-diabetic manage & care education, which
means that only 15% of diabetic patients benefited from the education in the nation. The occurrence rate of diabetic ret-
inopathy was 28% in the education group and 24% in the non-education group with no significant differences between
them. The anti-diabetic manage & care education group recorded a higher occurrence rate of diabetic retinopathy, one
of the chronic diabetic complications, than the non-education group contrary to the hypothesis. One of the reasons was
that the educated group had a significantly longer duration of diabetes and significantly higher HbAlc than the non-
educated group, which indicates that anti-diabetic manage & care education is provided to those who have progressed
farther along the course of diabetes instead of the early stage and cannot regulate their glucose-level well in the nation.
Conclusion: Those findings raise a need for active educational policies in order to provide anti-diabetic manage & care
education under the goals of preventing complications through anti-diabetic education for many patients in early stages
of diabetes.
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Fig. 1. Selection process of the study population.
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Table 1. Basic characteristics of study population (including
both groups of +/- diabetic retinopathy).

Diabetic retinopathy
Yes (n=105) No (n=305)

P-value

Age (years) 61.7(1.35) 60.4(0.99) NS
Sex (male) 58.2(6.60) 56.1(6.40) NS
DM duration (years) 11.8(0.84) 6.9(0.42) <.0001
"BMI (kg/m?) 24.1(035) 24.6(020) NS
Waist circumference (cm) 86.5(1.03) 86.7(0.68) NS
Systolic BP (mmHg) 132.9 (2.60) 125.4(1.18) 0.01
Diastolic BP (mmHg) 76.1(1.49) 76.0(0.69) NS
F;ﬁgtjgf)‘"""d glucose 155.5 (4.20) 133.3 (3.10) <.0001
HbAlc (%) 8.0(0.17)  7.2(0.10) <.0001
Total cholesterol (mg/dL) 183.2(4.71) 182.2(2.77) NS
Triglyceride (mg/dL) 49(0.08) 4.9(0.04) NS
“ACR (mg/g) 3.1(022) 2.4(0.10) 0.00031
Creatinine (mg/dL) 1.0 (0.04)  0.9(0.02)  0.09
"eGFR <60 (%) 81.9(2.44) 86.5(1.37) 0.09
Chronic heart disease (%) 54@231)  7.5(1.53) NS
Chronic vascular disease (%) 9.0 (2.03) 9.6(1.73) NS
Chronic kidney disease (%) 18.1(5.07) 6.1 (1.55) 0.004
Heavy drinking (%) 11.1(3.54) 85(220) NS
Current smoking (%) 299(547) 264(321) NS

Regular physical activity (%) 13.2(3.52) 21.4(3.06) NS
Medication use (%) 98.4(120) 87.6(2.16) 0.003
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Table 2. Comparison between educated versus non-educated
groups.

Anti-diabetic manage &
care education

Yes (n=74) No (n=336)

P-value

Age (years) 56.6 (2.15) 61.5(0.84) 0.04
Sex (male) 719 (2.13) 53.8(321) 0.02
DM duration (years) 102(0.92) 7.7(0.44) 0.01
"BMI (kg/m?) 24.6 (0.50) 24.4(0.18) 0.83
Waist circumference (cm) 87.1(1.77) 86.6(0.56) 0.79
Systolic BP (mmHg) 124.1 (2.59) 127.9 (1.20) 0.16
Diastolic BP (mmHg) 74.9 (1.29) 76.2(0.72) 0.36
(Frflz/igﬁ)bl""d ghucose 140.5 (7.25) 138.0 (2.96) 0.82
HbAlc (%) 7.8(0.18)  7.3(0.09) 0.01
Total cholesterol (mg/dL) 169.8 (4.22) 184.8 (2.71) 0.0031
Triglyceride (mg/dL) 4.8(0.08) 4.9(0.04) 022
“ACR (mg/g) 25(0.17) 2.6(0.11) 0.51
Creatine (mg/dL) 1.0(0.04)  0.9(0.02) 0.15
**eGFR <60 (%) 85.6(3.22) 85.4(1.34) 0.95
Chronic heart disease (%) 1.8(0.66) 5.2(11.12) 0.09
Chronic vascular disease (%)  2.5(0.73) 7.0(1.33) 0.05
Chronic kidney disease (%) 1.5(0.62) 7.6(1.64) 0.92
Heavy drinking (%) 1.4(097) 7.7(2.00) 0.99

153 (1.62) 21.9(2.60) 0.24
4.7(1.60) 14.7(2.83) 0.09
Medication use (%) 152(2.19) 75.1(2.63) 0.06
Diabetic retinopathy (%) 28.0(1.17) 24.1(2.67) 0.59

Current smoking (%)
Regular Physical activity (%)

NS (non-significant); *BMI (Body Mass Index); **ACR (albumin/
creatinine ratio); ***eGFR (estimated glomerular filtration rate,
calculated by Cockceroft - Gault equation)

NS (non-significant); *BMI (Body Mass Index); **ACR (albumin/
creatinine ratio); ***eGFR (estimated glomerular filtration rate,
calculated by Cockeroft - Gault equation)
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Table 3. Mutual relationship among Anti-diabetic manage & care education, Fasting glucose level, and HbAlc values.

Fasting glucose level HbAlc
Model Anti-diabetic manage & care education Anti-diabetic manage & care education
P-value P-value
Yes No Yes No
M1 137.7 (7.10) 138.0 (2.90) 0.98 7.8 (0.19) 7.3 (0.09) 0.02
M2 137.7 (7.15) 138.5(2.89) 0.92 7.8 (0.19) 7.3 (0.09) 0.02
M3 138.2(7.38) 138.2 (2.88) 0.99 7.8 (0.18) 7.3 (0.09) 0.01
M4 136.9 (7.28) 138.8 (2.80) 0.83 7.7 (0.17) 7.3 (0.09) 0.02

M1 (corrected by age and sex); M2 (corrected by age, sex, and BMI); M3 (corrected by age, sex, BMI, smoking, and drinking); M4 (corrected

by age, sex, BMI, smoking, drinking, DM duration, and Medications)
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Table 4. Preventive possibilities of diabetic retinopathy caused
by educational intervention among experimental groups (odds
ratio).

Anti-diabetic manage & care education

Model
Yes No
M1 1.27 (0.60~2.67) 1 (ref))
M2 1.26 (0.60~2.65) 1 (ref))
M3 1.23 (0.61~2.87) 1 (ref)
M4 0.73 (0.33~1.66) 1 (ref.)

M1 (corrected by age and sex); M2 (corrected by age, sex, and BMI);
M3 (corrected by age, sex, BMI, smoking, and drinking); M4
(corrected by age, sex, BMI, smoking, drinking, DM duration, and
Medications)
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