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Does the Severity of Type 2 Diabetes Affect Yearly Diabetic Retinal Examination?: A Cross Sectional
Analysis of the Korea National Health and Nutrition Examination Survey 2013—2015

Soo Kyung Yang, Eun Ji Lee, You Hyun Song, Jung Eun Kim, In Young Choi, Duk-Chul Lee*

Department of Family Medicine, Severance Hospital, Seoul, Korea

Background: The purpose of this study was to analyze how the severity of type 2 diabetes impacts the prevalence of diabetic retinal examinations, to
explore the prevention of microvascular complications and to clarify the factors associated with yearly eye examinations in diabetes patients.

Methods: This was a cross-sectional study. We chose 11 factors related to type 2 diabetes patients, including hemoglobin A1c (HbA1c), age, education
level, income level, and comorbidity with hypertension. We used the chi-square test and logistic regression to analyze these factors according to

whether or not patients had undergone fundus examination.

Results: After adjustment for covariates, we found no significant relationship between severity of type 2 diabetes and yearly diabetic retinal
examinations. However, patients with severely uncontrolled type 2 diabetes (HbA1c>10%) tended to undergo more diabetic retinal examinations
than other groups. Additionally, individuals with lower levels of education were found to be significantly less likely to have a fundus examination,
while patients with hypertension tend to more likely to undergo yearly diabetic retinal examinations.

Conclusion: Patients with uncontrolled type 2 diabetes do not undergo more yearly diabetic retinal examinations than patients with controlled type 2
diabetes (HbA1c<7%). Physicians should educate patients with severely uncontrolled type 2 diabetes on the importance of yearly retinal screening.
Physicians and policy makers should also strongly recommend yearly eye examinations for diabetic patients who smoke, have lower levels of

education, or have comorbidity with hypertension.
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Table 1. General characteristics of individuals with type 2 diabetes
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Type 2 diabetes n=2,658,289 (8.6% of total population)

Variable T2DM* Hbalc, <7 Hbalc, 7-10 Hbalc, >10 P-value
n=971,015 (43.3%) n=1,112,553 (49.6%) n=157,808 (7.0%)

Age (y)
30-44 168,871 (6.6) 64,471 (39.1) 78,078 (47.4) 22,228 (13.5) 0.001
45-64 1,180,804 (46.0) 422,846 (38.8) 563,582 (51.8) 102,555 (9.4)
>65 1,218,613 (47.4) 483,698 (49.0) 470,893 (47.7) 33,025 (3.3)

Sex
Men 1,334,851 (52.0) 534,064 (44.2) 582,297 (48.2) 91,596 (7.6) 0.624
Woman 1,233,437 (48.0) 436,951 (42.3) 530,256 (51.3) 66,212 (6.4)

Hypertension
Yes 1,486,494 (57.9) 610,977 (48.6) 580,706 (46.2) 65,220 (5.2) 0.001
No 1,081,794 (42.1) 360,038 (36.6) 531,848 (54.0) 92,588 (9.4)

Body mass index (kg/m?)
<25 1,418,786 (55.3) 546,839 (44.3) 589,633 (47.8) 96,812 (7.8) 0.382
>25 (obesity) 1,147,823 (44.7) 423,324 (42.1) 522,920 (52.0) 60,168 (6.0)

Smoking
Ex-/none 1,959,732 (79.1) 762,451 (45.2) 825,055 (48.9) 100,562 (6.0) 0.074
Current 518,924 (20.9) 183,053 (37.9) 250,344 (51.8) 49,686 (10.3)

Marital status
Married/partnered 2,474,193 (96.3) 947,106 (44.0) 1,062,581 (49.4) 143,155 (6.6) 0.036
Single 94,095 (3.7) 23,909 (27.0) 49,972 (56.4) 14,653 (16.6)

Education
Elementary school 1,113,587 (44.1) 403,320 (44.6) 454,849 (50.3) 46,220 (5.1) 0.063
Middle school 376,648 (14.9) 148,925 (44.5) 172,681 (51.6) 13,250 (4.0)
High school 628,183 (24.9) 217,220 (37.7) 303,207 (52.6) 56,051 (9.7)
Postgraduate 404,092 (16.0) 184,395 (47.3) 166,652 (42.7) 38,981 (10.0)

Income
1Q (lowest) 863,177 (33.9) 329,284 (46.9) 325,193 (46.3) 47,224 (6.7) 0.322
2Q 717,785 (28.2) 245,701 (38.5) 336,140 (52.7) 56,138 (8.8)
3Q 505,843 (19.9) 213,623 (46.5) 224,926 (49.0) 20,380 (4.4)
4Q 461,301 (18.1) 171,757 (40.6) 216,763 (51.3) 34,066 (8.1)

Region
Non metro 1,353,200 (52.7) 517,472 (44.2) 569,916 (48.7) 82,894 (7.1) 0.851
Metro-Seoul 1,215,088 (47.3) 453,544 (42.3) 542,637 (50.7) 74,914 (7.0)

House ownership
Yes 822,206 (32.0) 681,289 (44.3) 757,321 (49.2) 100,225 (6.5) 0.601
No 1,746,083 (68.0) 289,727 (41.2) 355,232 (50.6) 57,583 (8.2)

Values are presented as number (%).

T2DM, type 2 diabetes mellitus.

“T2DM (%) means percentage of type 2 diabetes in total population.
P-values were calculated by chi-square test.
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Table 2. Diabetic retinal examination rate of type 2 diabetes patients

95% confidence

Variable Odds ratio ) P-value
interval

Age ()

30-44 1.25 0.60-2.60 0.55

45-64 1.20 0.84-1.72 0.32
Sex

Men 093 0.64-1.34 0.68
HbA1c (%)

7-10 0.98 0.42-2.32 0.97

>10 1.61 0.67-3.85 0.28
HTN

Yes 1.58 1.09-2.28 0.02
BMI (kg/m?)

Obesity 0.69 0.48-0.99 0.052
Current smoking

No 0.60 0.38-0.94 0.03
Education

Elementary 0.51 0.28-0.92 0.03

Middle 0.78 0.43-1.44 043

High 0.58 0.34-0.98 0.04
Marital status

Single 0.75 0.31-1.82 0.52
Region

Metro-Seoul 0.84 0.60-1.16 0.28
Income

Q1 0.57 0.31-1.04 0.07

Q2 0.77 0.48-1.25 0.29

Q3 0.66 0.39-1.13 0.13
House ownership

Yes 1.10 0.74-1.65 0.63

Odds ratios and 95% confidence intervals were obtained by logistic regression
analysis.
HbA1c, hemoglobin A1c; HTN, hypertension; BMI, body mass index.
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