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Purpose: This study aimed to compare the annual eye examination (AEE) rates before and during the coronavirus
disease 2019 (COVID-19) pandemic and to identify differences in rates according to individual and social factors.
Methods: A secondary data analysis was conducted using raw data from the Community Health Survey in 2019
and 2020, before and during the COVID-19 pandemic. A total of 52,127 (25,880 in 2019 and 26,247 in 2020)
individuals with diabetes mellitus (DM) were included. A complex sample analysis method was used to calculate
the means and standard errors of the AEE rates. Further, the difference in AEE rates between 2019 and 2020
was analyzed using the Z statistic. Results: The AEE rates of study participants were 45.6+0.4 in 2019 and
45.410.4 in 2020 (Z=0.35, p=.375). There was a significant difference in the AEE rates depending on perceived
health status (“good”: Z=1.07, p=.224; “average”: Z=-2.95, p=.005; “bad”: Z=0.76, p=.299) and awareness of blood
sugar levels (“yes”: Z=2.34, p=.026; “no”: Z=3.10, p=.003). Conclusion: No significant difference in the AEE rates
for individuals with DM before and during the COVID-19 pandemic was observed. Multifaceted efforts from the
government are essential to maintain the continuity of health services. Additionally, nurses can help provide
accurate information to reduce fear of infection. Further study is suggested to determine changes in AEE rates
using cumulative data throughout the COVID-19 pandemic.
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variables (n=554)
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Missing in at least one explanatory
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During COVID-19 Participants
included in the analysis
(n=26,247)

Figure 1. The flowchart of participant's selection.
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Table 1. Annual Eye Examinations in 2019 and 2020

Before COVID-19 (2019)

During COVID-19 (2020)

Variables z p
n proportion*£SE n proportion*+SE

Total 25,880 100.0040.00 26,247 100.0040.00 0.35 375

AEE 10,493 45.64+0.40 10,835 45.37£0.38

No AEE 15,387 54.36£0.40 15,412 54.63£0.38

*Data are expressed in weighted proportion; AEE=Annual eye examination; COVID-19=Coronavirus disease 2019; SE=Standard error.
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Table 2. Differences Before and During Coronavirus Disease 2019 according to Individual and Social Factors Affecting Annual
Eye Examination

Before COVID-19 (2019) During COVID-19 (2020)

.. . AEE AEE
Characteristics Categories Total Total z 4
= proportion* n proportion*
(x) n +SE x) n +SE

Sex Men 12,732 5113 44.3710.56 12,977 5293 44511052 -0.13 .396
Women 13,148 5,380 47.20%+0.55 13,270 5542 46.41+0.54 1.02 .236
Age (year) <65 10,275 4,260 44.9910.62 10,541 4,513 45.04+0.58 0.00 .399
>65 15,605 6,233 46.30+0.51 15,706 6,322  45.70%+0.50 0.85 278
Education level < High school 15,924 5906 42.60%+0.52 15,492 5,877 42.31%+0.52 0.42 .365
> High school 9956 4,587 48.45t0.61 10,755 4,958 47.99%+0.56 047 .357
Marital status With spouse 18,002 7,536 46.6710.48 17,667 7491 46.28+0.47 0.57 .340
No spouse 7,878 2957 43.05%+0.71 8,580 3,344 43.3410.66 -0.20 391
Occupation Yes 12,860 4,963 43.9310.60 12,831 5,118 43.84%+0.57 0.12 .396
No 13,020 5530 47.31+0.53 13416 5,717 46.77+0.52 0.71 311
Household income <400 20,061 7,838  44.31+0.46 20416 8,177 44.10%0.44 0.31 .380
(10,000 won) >400 5819 2,655 48.38+0.80 5831 2,658 48.19%0.76 0.18 .393
Physical activity Inactive 11,351 4,134 41.9710.61 12,175 4,704 42161058 -0.24 .388
Minimal 9,696 4,343 48.8010.64 10,092 4,445 48.27%0.60 0.59 .335
Active 4,833 2,016 46.28+0.94 3980 1,686 46.93+1.02 -0.45 .361
Present smoking Yes 4156 1,526 39.31+0.97 4217 1,566 4094+t091 -1.19 197
No 21,724 8,967 47.18%+0.44 22,030 9,269 46.44+0.42 1.41 147
Duration of DM <10 14,348 4,873  39.16+0.54 14,822 5125 38.49%+0.49 0.99 244
(year) >10 11,532 5,620 54.73+0.58 11,425 5,710 5551+0.60 -0.94 .256
DM treatment Insulin injection 1,924 1324 71161124 1,932 1,335 7264%+120 -0.82 .284
(multiple responses)  Medication 24,070 9,982 47.35+0.42 24,023 10,143 46.87%+0.40 0.71 311
Others 8509 4,132 51.32+0.67 9,625 4,712 51.62+0.59 -0.33 378
Awareness of glucose  Yes 17,105 7,766  49.49+0.50 20,268 9,091 48.03+0.43 2.34 .026
level No 8,775 2,727 36.12%0.68 5979 1,744 32.81%0.80 3.10 .003
Hypertension No 9,797 4,036 45.40+0.65 10,089 4,194 45.21%+0.62 0.22 .390
Yes 16,083 6,457 45.81+0.50 16,158 6,641 45.48+0.49 0.42 .365
Major depression No 22,002 8,837 45441043 22,837 9,320 45.06+0.41 0.53 .347
Yes 3,878 1,656 46.70%£1.03 3410 1,515 4732+1.03 -042 .365
Subjective health status Good 3,627 1,382 43.53%1.06 6,609 2557 42.07+0.75 1.07 224
Average 10,252 3,948 42.98x0.63 11,398 4,691 4547+0.58 -2.95 .005
Bad 12,001 5,163 49.03+0.58 8,240 3,587 48.31%+0.69 0.76 .299
Perceived stress Much 5558 2,418 46.90£0.85 5324 2,314 45.25+0.85 1.33 165
Little 20,322 8,075 45.24+0.45 20,923 8521 45401043 -0.35 .375
Area of residence Metropolitan 6,841 3,381 50.21%0.66 6,816 3,185 48.3710.63 1.95 .059
Middle & small city 6,061 2,647 44.96%£0.73 6,160 2,815 4599+0.68 -1.01 .240
Rural 12978 4,465 37.89%0.60 13,271 4,835 38.70£0.58 -0.94 .256
Number of OPH Above the average 6,583 3,049 49.70+0.71 6,220 2,761 48.22+0.69 152 127
(per 10° population) ~ Below the average 19,297 7,444  43.48+0.49 20,027 8,074 43924046 -0.57  .340
Unmet healthcare- Yes 1,393 467  41.08+1.79 1,188 436  39.54+1.95 0.61 331
needs No 24,487 10,026 45.89+0.41 25,059 10,399 45.61%+0.39 0.53 .347

*Data are expressed in weighted proportion; AEE=Annual eye examination; COVID-19=Coronavirus disease 2019; DM=Diabetes mellitus;
OPH=Ophthalmic clinic; SE=Standard error.
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