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Risk Factor Analysis of Diabetic Retinopathy Diagnosed with Non-mydriatic
Fundus Camera: KNHANES V
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Myunggok Eye Research Center, Kim's Eye Hospital, Konyang University College ofMedicinez, Seoul, Korea

Purpose: To clarify the relationship between various factors (sociodemographic factors, health behavioral risk factors and health
status, and diabetic factors) related to diabetic retinopathy and to suggest improvements regarding the associated medical
examination.

Methods: The subjects were 1,444 diabetic patients diagnosed in the 5th Korean National Health and Nutrition Examination
Survey (KNHANES), aged 19 years or older, who underwent non-mydriatic fundus photography. The criteria for diagnosing dia-
betes were a fasting glucose level = 126 mg/dL and a previous diagnosis of diabetes or currently undergoing treatment. The di-
agnosis of diabetic retinopathy followed the modified Airlie House classification. Univariate and multivariate analyses of diabetic
retinopathy were performed.

Results: Among the 1,444 patients who were diagnosed with diabetes, 277 had diabetic retinopathy; the prevalence rate was
19.18%. The higher the body mass index, the lower the risk of diabetic retinopathy by 0.924 times (p = 0.001; 95% confidence in-
terval [Cl], 0.883-0.966). The longer the duration of diabetes, the greater the risk of diabetic retinopathy; the prevalence period
group of more than 11 years had a 26.025-fold higher risk than the newly diagnosed group (p < 0.001; 95% CI, 10.840-62.482).
The risk of diabetic retinopathy increased with the hemoglobin A1c (HbA1c) level; the risk was 5.973-fold higher in the group with
HbA1c above 11.0% (p < 0.001; 95% ClI, 2.984-11.956) compared with the group with HbA1c < 6.0%. The risk of diabetic retin-
opathy was 2.050-fold greater with insulin injections (p = 0.003; 95% ClI, 1.284-3.275).

Conclusions: The risk of diabetic retinopathy was higher in patients with a longer duration of diabetes, a high HbA1c level, and
in those using insulin. These findings highlight the need for early education and ophthalmologic examinations for at-risk patients.
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Table 1. Characteristics and comparison between without diabetic retinopathy and with diabetic retinopathy (sociodemographic factors)

Diabetic retinopathy

No (n = 1,167) Yes (n = 277) ZAEI
Age (years) 61.14 + 11.89 63.18 + 10.26 0.004"
19-44 119 (10.2) 16 (5.8)
45-64 543 (46.5) 130 (46.9)
<65 503 (43.3) 131 (47.3)
Gender
Female 568 (48.7) 131 (47.3) 0.680
Male 599 (51.3) 146 (52.7)
Education
High school or higher 481 (41.2) 104 (37.5) 0263
Middle school or lower 686 (58.8) 173 (62.5) ’
Household income
3rd tertile or higher 517 (44.3) 105 (37.9) 0053
2nd tertile or lower 650 (55.7) 172 (62.1) '
NHI/Medicaid
NHI 1,109 (95.0) 262 (94.6) 0.761
Medicaid 58 (5.0) 15(5.4)
Private health insurance
No 518 (44.4) 165 (59.6)
Yes 649 (55.6) 112 (40.4) <0.001
Cohabitant
No 268 (23.0) 67 (24.2) 0.665
Yes 899 (77.0) 210 (75.8)
Residence
Rural 297 (25.4) 75 (27.1) 0.578
Urban 870 (74.6) 202 (72.9) '
Ophthalmologic examination
<1 year 477 (40.9) 118 (42.6) 0.591
>1 year or not 690 (59.1) 159 (57.4)

Values are presented as mean + standard deviation or number (%).
NHI = national health insurance.
*Chi-square test; 'independent samples ¢-test.
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Table 2. Characteristics and comparison between without diabetic retinopathy and with diabetic retinopathy (health behavioral risk
factors and health status)

Health behavioral risk factor Diabetic retinopathy *
and health status No (n = 1,167) Yes (n = 277) p-value
Life time smoker 252 (21.6) 71 (25.6) 0.147
Binge alcohol user 321 (27.5) 78 (28.2) 0.827
Activity of moderate intensity 288 (24.7) 72 (26.0) 0.649
BMI (kg/m?) 25.28 + 3.65 24.06 + 3.05 <0.001"
Hypertension 641 (54.9) 146 (52.7) 0.505
Anti-hypertensive drugs 606 (51.9) 140 (50.5) 0.678
Dyslipidemia 356 (30.5) 89 (32.1) 0.599
Anti-lipid drugs 254 (21.8) 60 (21.7) 0.970
Stroke 50 (4.3) 20 (7.2) 0.041
MI or IHD 88 (7.5) 24 (8.7) 0.530
Renal failure 5(0.4) 2(0.7) 0.625

Values are presented as mean + standard deviation or number (%).
BMI = body mass index; MI = myocardial infarction; IHD = ischemic heart disease.
*Chi—square test; 'independent samples #-test.

Table 3. Characteristics and comparison between without diabetic retinopathy and with diabetic retinopathy (diabetic factors)

Diabetic retinopathy

Diabetic factor No (0 = 1.167) Yes (0 = 277) p-value
Diabetic duration (years) 5.46 + 6.39 11.99 + 8.90 0.04"
Newly detected 305 (26.1) 6(2.2)
<5 years 456 (39.1) 78 (28.2)
6-10 years 212 (18.2) 63 (22.7)
>11 years 194 (16.6) 130 (46.9)
Diabetic treatment
Oral anti-diabetes 731 (62.6) 240 (86.6) <0.001"
Insulin 48 (4.1) 51 (18.4) <0.001"
Nonpharmacological therapy 129 (11.1) 50 (18.1) 0.001
Diabetic education 189 (16.2) 71 (25.6) <0.001"
Fasting blood glucose (mg/dL) 138.05 + 40.71 154.95 + 48.31 <0.001"
<100 132 (11.3) 27 9.7)
101-125 308 (26.4) 55 (19.9)
>126 727 (62.3) 195 (70.4)
HbAlc (%) 7.21 £ 1.38 8.09 + 1.59 <0.001"
<6.0 350 (30.0) 33 (11.9)
7.0-8.0 659 (56.5) 149 (53.8)
9.0-10.0 118 (10.1) 71 (25.6)
>11.0 40 (3.4) 24 (8.7)

Values are presented as mean + standard deviation or number (%).

HbAlc = hemoglobin Alc.

*Independent samples 7-test; +chi—square test.
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Table 4. Analysis of sociodemographic factors associated with diagnosis of diabetic retinopathy using logistic regression analysis

(univariate analysis)

Sociodemographic factor Univariate odds ratio 95% confidence interval p—value*
Age (years)

19-44 Reference

45-64 1.781 1.021-3.104 0.042

> 65 1.929 1.106-3.365 0.021
Gender

Female Reference

Male 1.057 0.813-1.374 0.680
Education

High school or higher Reference

Middle school or lower 1.166 0.891-1.527 0.263
Household income

3rd tertile or higher Reference

2nd tertile or lower 1.303 0.996-1.705 0.054
NHI/medicaid

NHI Reference

Medicaid 0.913 0.510-1.637 0.761
Private health insurance

No Reference

Yes 0.542 0.415-0.707 <0.001
Cohabitant

No Reference

Yes 0.934 0.687-1.270 0.665
Residence

Rural Reference

Urban 0.919 0.684-1.236 0.578
Ophthalmologic examination

<1 year Reference

>1 year or not 1.074 0.823-1.400 0.600

NHI = national health insurance.
*Logistic regression analysis (univariate analysis).
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Table 5. Analysis of health behavioral risk factors and health status associated with diagnosis of diabetic retinopathy using logistic re-

gression analysis (univariate analysis)

Health behavioral risk factor and health status Univariate odds ratio 95% confidence interval p-value*
Life time smoker 1.251 0.924-1.695 0.148
Binge alcohol user 1.033 0.722-1.383 0.827
Activity of moderate intensity 1.072 0.794-1.447 0.650
BMI (kg/m?) 0.896 0.859-0.935 <0.001
Hypertension 0.915 0.703-1.189 0.505
Anti-hypertensive drugs 0.946 0.728-1.229 0.678
Dyslipidemia 1.078 0.814-1.429 0.599
Anti-lipid drugs 0.994 0.723-1.366 0.970
Stroke 1.739 1.017-2.971 0.043
MI or IHD 1.163 0.726-1.864 0.530
Renal failure 1.690 0.326-8.758 0.532

BMI = body mass index; MI = myocardial infarction; IHD = ischemic heart disease.

Logistic regression analysis (univariate analysis).

Table 6. Analysis of diabetic factors associated with diagnosis of diabetic retinopathy using logistic regression analysis (univariate

analysis)
Diabetic factor Univariate odds ratio 95% confidence interval p—value*
Diabetic duration (years) 1.099 1.081-1.117 <0.001
Newly detected Reference
<5 years 8.695 3.743-20.200 <0.001
6-10 years 15.106 6.421-35.539 <0.001
>11 years 34.064 14.736-78.744 <0.001
Diabetic treatment
Oral anti-diabetes 3.869 2.683-5.578 <0.001
Insulin 5.261 3.459-8.001 <0.001
Nonpharmacological therapy 1.772 1.241-2.532 0.002
Diabetic education 1.783 1.306-2.435 <0.001
Fasting blood glucose (mg/dL)
<100 Reference
101-125 0.873 0.528-1.445 0.597
>126 1.311 0.842-2.042 0.231
HbAlc (%) 1.432 1.317-1.557 <0.001
<6.0 Reference
7.0-8.0 2.398 1.609-3.573 <0.001
9.0-10.0 6.382 4.018-10.136 <0.001
>11.0 6.364 3.426-11.821 <0.001

Logistic regression analysis (univariate analysis).
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Table 7. Analysis of factors associated with diagnosis of diabetic retinopathy using logistic regression analysis (age-sex adjusted mul-

tivariate analysis)

Variable Multivariate odds ratio 95% confidence interval p—value*
Sociodemographic factors
Private health insurance
No Reference
Yes 0.688 0.496-0.955 0.025
Health behavioral risk factors and health status
BMI (kg/m?) 0.924 0.883-0.966 0.001
Diabetic factors
Diabetic duration (years) 1.079 1.060-1.099 <0.001
Newly detected Reference
<5 years 9.206 3.904-21.707 <0.001
6-10 years 13.799 5.730-33.234 <0.001
>11 years 26.025 10.840-62.482 <0.001
Diabetic treatment
Insulin
No Reference
Yes 2.050 1.284-3.275 0.003
HbAlc (%) 1.389 1.270-1.518 <0.001
<6.0 Reference
7.0-8.0 2.105 1.385-3.201 <0.001
9.0-10.0 5.084 3.051-8.471 <0.001
>11.0 5.973 2.984-11.956 <0.001

BMI = body mass index.
"Logistic regression analysis (age-sex adjusted multivariate analysis).
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