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Purpose: This study aimed to compare and analyze the pupil size during daytime and nighttime by age (before and
after the age of 45 years) and to assess the changes in pupil size according to gender and refractive power to identify the
optical contributing factors to night vision with age. Methods: From January 2022 to May 2023, participants who visited
the outpatient clinic of H Optometry Clinic in Incheon, Gyeonggi Province, were surveyed by age (from their teenage
years to their 80s). A total of 124 eyes (men: 66 eyes and women: 58 eyes) were included in the study. Pupil size was
measured during daytime and nighttime using OPD-Scan III (NIDEK Inc., Tokyo, Japan). Results: The pupil size of
patients aged <45 years and those aged =45 years was compared during daytime and nighttime. The pupil size was
smaller in patients aged <45 year (Ave=4.23+0.93 mm) and those aged =45 years (Ave=3.99+0.76 mm) during daytime,
with no significant difference. However, at nighttime, a significant difference (t=3.216, p<.002) was noted according to age,
with the group aged =45 years (mean=5.43+0.89 mm) having a smaller pupil size compared with the group aged <45
years (mean=5.96+0.93 mm). The changes in pupil size were analyzed according to gender. At daytime, the average
pupil sizes were 3.97+.86 mm for men and 4.26+.83 mm for women. At nighttime, the average pupil sizes were
5.60+1.02 mm for men and 5.78+.84 mm for women. No difference was found in the pupil size of both men and women
during daytime and nighttime. Although no difference was observed in pupil size according to refractive power during
daytime and nighttime, a trend toward a smaller pupil size was observed in individuals with hyperopia and myopia
greater than —3.00 D compared with those with myopia less than —3.00 D. Conclusions: Although no difference was
observed in pupil size according to age during daytime, a significant reduction was noted in pupil size at nighttime after
the age of 45 years compared with that before the age of 45 years.
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Table 1. Means and standard deviations of weight for diameters

N (%) Minimum Maximum Mean+SD
Age 124 (100) 11 69 40.79+17.07
Pupil., Day (mm) 124 (100) 242 6.41 4.11+0.85
Pupil., Night (mm) 124 (100) 2.67 7.83 5.68+0.94
Male, Day (mm) 66 (53.2) 242 6.02 3.97+0.85
Male, Night (mm) 66 (53.2) 2.67 7.35 5.59+1.02
Female, Day (mm) 58 (46.8) 2.56 6.41 4.26+0.82
Female, Night (mm) 58 (46.8) 3.85 7.83 5.78+0.83
Diopter (D) 124 (100) -8.31 231 —2.55+2.48
Myopia (D) 102 (82.2) -8.31 -0.19 —3.24+42.16
Hyperopia (D) 22 (17.8) 0.00 2.31 0.66+0.78

Table 2. Comparison of pupil size according to age, gender, and diopter

Dependent variable Pupil. N (%) Mean+SD t p

Under 45 60 (48.3) 4.234+0.93

Day 1.610 110
A Over 45 64 (51.7) 3.99+0.76

e
£ Under 45 . 60 (48.3) 5.96+0.93 .

Night 3.216 .002
Over 45 64 (51.7) 5.43+0.89
Male 66 (53.2) 3.97+0.85

Day —-1.884 .062
Female 58 (46.8) 4.26+0.82

Gender

Male . 66 (53.2) 5.59+1.02

Night -1.097 275
Female 58 (46.8) 5.78+0.83
Hyperopia 22 (17.7) 4.09+0.71

Myopia (<-3D) Day 55 (44.3) 4.28+0.89 2.620 (F) .077
. Myopia (>-3D) 47 (38) 3.90+0.83

Diopter -

Hyperopia 22 (17.7) 5.55+0.76

Myopia (<-3D) Night 55 (44.3) 5.77+1.03 0.496 (F) 610
Myopia (>-3D) 47 (38) 5.63+0.91

*: p-value <.05
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Fig. 2 Changes in pupil size at the age of 45 years
measured using the OPD-Scan Il pupillometer
(NIDEK Inc, Tokyo, Japan) at nighttime.
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Fig. 3. Changes in pupil size depending on gender under
day and night conditions.
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