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Visual Function Evaluation through Follow-up after COVID-19 Vaccination

Sung-Hyun Wee?, Hyun Gug Cho*", Dong-Sik Yu*, Sang-Yeob Kim*“, and Bycong-Yeon Moon?®*

ISt.Mary Optical Store, Optometrist, Chungju 27406, Korea
Dept. of Optometry, Kangwon National University, Professor, Samcheok 25949, Korea
(Received August 4, 2022: Revised August 30, 2022: Accepted September 1, 2022)

Purpose: This study aimed to investigate changes in visual function after the first and second shots with the COVID-
19 vaccine. Methods: In 114 eyes of 57 patients (30 males, 27 females with mean age of 38.18+9.56 years) that could
be followed up after the COVID-19 vaccination, 1 day, 1 week, 2 weeks, and 3 weeks after the first and second shots,
the corrective refractive power, accommodative amplitude, and phoria were measured and compared with before
vaccination. Results: The change in corrected refractive power after vaccination showed a statistically significant
difference after vaccination with AstraZeneca and Pfizer with the first shot (»<0.001, p=0.030). After the second shot,
only the heterologous vaccination showed a statistically significant difference (p<0.001). The change in accommodative
amplitude showed a statistically significant difference in all periods regardless of the type of vaccine (p<0.001) and a
greater change in the second shot period than in the first shot period. The change of phoria showed a statistically
significant difference in both the far and near after the first shot (p=0.025, p=0.015).There was no significant difference
after the second shot. Conclusions: After vaccination, the decrease in accommodative amplitude was remarkable. The
second shot showed a greater decrease in accommodative amplitude than during the first shot period. After vaccination,
corrected refractive power and phoria did not have a statistically significant difference or clinically meaningful changes.
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Table 1. The number of subjects according to the type of COVID-19 vaccine
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(Unit: persons)

First shot Second shot
Age AZ Pfizer Moderna Pfizer (HE) Pfizer (HO) Moderna (HO)
20's - 15 - 15 1
30's 5 4 5 4 1
40's 14 14 8 9
Total 19 27 19 27 11

AZ, AstraZeneca; HE, heterologous vaccination; HO, homologous vaccination
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Table 2. Changes in corrective refractive power after COVID-19 vaccination

Corrective refractive power (spherical equivalent, D)

Elapsed time after First shot Second shot
vaccination AstraZeneca Pfizer Moderna Pfizer (HE) Pfizer (HO) Moderna (HO)
(38 eyes) (54 eyes) (22 eyes) (38 eyes) (54 eyes) (22 eyes)
Before —2.07+2.26° —2.49+2.00° —2.6142.19° —2.07+2.26 —2.49+2.00° —2.61£2.19°
1 day ~2.19£2.28° ~2.52+1.98° ~2.70£2.20° —2.18+2.27° —2.46+2.01° —-2.66+2.21°
1 week —2.2242.20° —2.5241.98° —2.704+2.20° —2.1542.29° —2.51+1.97° —2.69+2.24°
2 weeks —2.1242.27¢ —2.49+1.99¢ —2.63+2.19¢ -2.11+2.30¢ —2.49+1.99¢ —2.66+2.19¢
3 weeks —2.08+2.26° —2.46+2.00° —2.64+2.17° —2.11+2.30¢ —2.48+2.01° —2.64+2.16°
F/p-value 18.528/0.000" 2.915/0.030° 1.982/0.140 9.264/0.000" 1.277/0.291 1.515/0.240
Post-hoc a>b, ¢, d - a>b, ¢, d, e - -

Data are expressed by mean+SD.
HE, Heterologous vaccination; HO, Homologous vaccination
*p<0.05
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Table 3. Changes in accommodation after COVID-19 vaccination

Accommodation (D)

Elapsed time after First shot Second shot

vaccination AstraZeneca Pfizer Moderna Pfizer (HE) Pfizer (HO) Moderna (HO)

(38 eyes) (54 eyes) (22 eyes) (38 eyes) (54 eyes) (22 eyes)

Before 5.51+2.12° 7.9242.94° 5.254+2.32 5.51£2.12° 7.9242.94° 5.25+2.32°

1 day 4.99+2.41° 7.34+2.98° 4.80+2.53° 4.51£2.25° 7.16£3.11° 3.52+1.65°

1 week 4.89+2.01° 7.53+3.15¢ 4.4142.06° 4.54+2 40¢ 7.16+3.32¢ 3.27+1.70¢

2 weeks 5.09+1.89¢ 7.5143.06¢ 4.86+2.50¢ 4.80+2.34 7.38+3.37¢ 4.48+2 53¢

3 weeks 5.08+1.83¢ 7.75+3.06° 4.95+2.20¢ 5.09+2.22¢ 7.63+3.15¢ 4.86+2.32¢
F/p-value 9.953/0.000" 7.192/0.000" 10.163/0.000" 25.744/0.000" 12.257/0.000" 10.918/0.000"

Post-hoc a>b, ¢, d, e a>b, ¢, d, e a>b, ¢, d, e a>b, ¢, d, e a>b, ¢, d, e a>b, ¢, d, e

Data are expressed by mean+SD.
HE, heterologous vaccination; HO, homologous vaccination

*p<0.05
(»<0.001)3}HT}. Table 4. Frequency of change in accommodation after
Az e ZEwe w400 olAke] tlAA) Tk COVID-19 vaccination
Fihel okiEepANZ), Rrive] 28 Pagko] sfo  Amow Schanee - Rt o0 i
2t} ok 9A SAEAL, 12} B JF 7R
o 23} w2l HE A7) O Be 2 2as U el 2L :
Q0. B8] T qEe Ladd] HAe ZhE 7 +0.25~+1.00 7 ( 6.1%) 11 ( 9.6%)
7 hebed 1 gI9lo A ke b & 23 . L) 0
o) A4S UE galsl TakEe] Qloith mruE -0.25~-0.50 36 (31.6%) 14 (12.3%)
A2 264 Aoz HE A 20| 9 1050 D, ~0.75~-1.00 27 (23.7%) 38 (33.3%)
Aok 11,00 DolA=d] 13} WAl HE Foli= A 3.00DS] ~1.25~1.50 20 (17.5%) 30 (26.3%)
220 28k, 23 WAl W= ol o) 8.00 DS ~1.75~-2.00 6 ( 5.3%) 5 ( 4.4%)
FAo] Zastdc). —2.25~-2.50 7 ( 6.1%) 6 ( 5.3%)
1 0] AT D HEA A DA 24 2730 1(05%) > (44%)
N2 FAT =AY A PNt b S gleka B 325 : 4(35%)
e B Ao E W] 289l BAglo] Y A Total 114 (100.0%) 114 (100.0%)
Table 5. Changes in phoria after COVID-19 vaccination
) Phoria (&)
Ela‘iiecdciﬁgt‘fogﬁer First shot (N=57) Second shot (N=57)
DLP () NLP (&) DLP (A) NLP (&)
Before -0.91+1.30? -3.37+£3.22° -0.91+1.30? -3.37+£3.22°
1 day —1.01£1.13° -3.02+2.69° ~-1.01£1.11° —3.15+2.79°
1 week -1.04+1.17¢ —3.47+2.85°¢ -0.94+1.27¢ —3.33+3.23°¢
2 weeks -0.98+1.18¢ -3.18+2.73¢ -0.75+1.17¢ -2.85+3.02¢
3 weeks -0.87+1.15°¢ —3.41+£3.34¢ —0.94+1.24¢ -3.01+2.87¢
F/p-value 3.051/0.025 3.413/0.015" 2.316/0.065 2.425/0.059
Post-hoc b, ¢, d>e b<c - -

Data are expressed by mean+SD.

DLP, Distance Lateral Phoria; NLP, Near Lateral Phoria
(-), exophoria

*p<0.05
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