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Correlation between Seasons, Climatic Factors and Acute Angle Closure
Attack Incidence
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Purpose: To investigate seasonal variations in the incidence of acute primary angle closure (PAC) attack and to identify climatic

factors associated with the frequency of angle closure attack.

Methods: A retrospective analysis of proven cases of acute PAC attack from hospital records over a 10-year period from January
2009 to December 2018 at a tertiary hospital. The study was performed to identify and analyze sex, age on diagnosis, onset tim-
ing of symptoms. And then, compared the seasonal occurrence rates and analyzed the correlation between climatic factors and

occurrence frequency.

Results: A total of 227 patients of 227 eyes were diagnosed as acute PAC attack. There were 57 men and 170 women, mean
age was 67.0 £ 9.1 years and the highest rate was in the 60s (38.3%). There was a statistically significant increase of acute angle
closure attack incidence in women in winter (p = 0.002). In the case of climate factors, there was a negative correlation with the
average temperature and the sunshine time (r =-0.657, p = 0.030; r = -0.583, p = 0.046, respectively). There was no significant
correlation with the average humidity and the rate of sunshine (r =
Conclusions: Acute PAC glaucoma occurred more frequently in winter. Especially in women, it seems to be more affected by
seasonal changes. Acute PAC attack incidence was associated with mean temperature, sum of hours of sunshine.
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-0.288, p = 0.364; r = 0.021, p = 0.948, respectively).
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Table 1. Demographics of patients

Variable Patients (n=227)
Age (years) 67.0 + 9.1
Sex (M:F) 57:170
IOP at first visit (mmHg) 523 +£12.5
Central anterior chamber depth
<2CT 42 (18.5)
2-4CT 172 (75.8)
>4 CT 13 (5.7)
Peripheral anterior chamber depth
< 1/4CT 155 (68.3)
1/4 CT 72 31.7)
Past medical history
Hypertension 89 (39.2)
Diabetes mellitus 25 (11.0)

Values are presented as mean + standard deviation or number (%).
M = male; F = female; IOP = intraocular pressure; CT = corneal
thickness.

Table 2. Age distribution of acute angle closure attack by sex

Age (years) Male Female Total
40-49 3(.3) 74.1) 10 (4.4)
50-59 9 (15.8) 26 (15.3) 35 (15.4)
60-69 23 (40.3) 64 (37.6) 87 (38.4)
70-79 14 (24.6) 63 (37.1) 77 (33.9)
80-89 8 (14.0) 10 (5.9) 18 (7.9)
Total 57 (100.0) 170 (100.0) 227 (100.0)

Values are presented as number (%).
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Figure 1. Cumulative monthly incidence of acute angle closure attack over the 10 years. The highest angle closure attack incidence
was in December (n = 25, 11%), followed by February and March (n = 24, 10.6 %, respectively). According to sex, male (light gray
bar) showed highest incidence in March (n = 11, 19.3%), female (dark gray bar) in February (n = 22, 12.9%).
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Figure 2. Seasonal cumulative incidence of acute angle closure attack over the 10 years. There was a statistically significant increase

of acute angle closure attack incidence in winter (top graph, n = 71,31.2%, p

= 0.019). Other seasons not showed statistically sig-

nificant difference of incidence. There was no difference in the incidence according to season in males (center graph). In female,
there was significant higher acute angle closure attack incidence in winter (bottom graph, p = 0.002).
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Table 3. Distribution of intraocular pressure at first visit by
month and season

Characteristic IOP (mmHg)

Months
March 54.0 + 15.1 (28 to 80)
April 48.4 + 11.1 (38 to 75)
May 47.6 + 8.5 (30 to 65)
June 52.1 £ 12.0 29 to 72)
July 52.0 + 13.7 (32 to 80)
August 50.4 + 13.6 (32 to 70)
September 55.7 +£ 9.9 (45 to 80)
October 50.1 + 11.9 (32 to 73)
November 55.2 + 10.9 (40 to 74)
December 51.5 + 14.3 (29 to 80)
January 49.4 + 10.6 (32 to 70)
February 56.6 + 14.1 (26 to 80)
p-value” 0.415

Seasons
Spring 50.7 + 12.6 (28 to 80)
Summer 51.5 + 13.0 (29 to 80)
Fall 53.5 + 10.7 (32 to 80)
Winter 52.9 + 13.6 (26 to 80)
p—value* 0.631

Values are presented as mean + standard deviation (range).
IOP = intraocular pressure.

*
One-way ANOVA.
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Figure 3. Correlation of acute angle closure attack incidence with each monthly climatic factor. Mean temperature and sunshine
hours were significantly correlated with acute angle closure attack incidence (left upper and lower). Humidity and sunshine rate were
not significantly correlated with acute angle closure attack incidence (right upper and lower).
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