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Influence of Climate Factors and PM10 on Rotaviral Infection:
A Seasonal Variation Study
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Purpose: Recently, while the authors were experiencing that the epidemic period of rotaviral
infection happened more in the early spring, we tried to find out how the outbreaks of rotaviral
infection are changing in detail depending on the weather condition since it has something to do
with the climate factors and PM10.

Methods: Fourteen hundreds seventy nine patients who were proved to be positive to rotavirus
were chosen among children less than 5 years old from January 1995 to June 2003. Among various
climate factors, monthly average temperature, humidity, rainfall and PM10 were selected.
Results: Rotaviral infection was most active in 2002 as 309 (20.9%) patients. It has been the spring
that is the most active period of rotaviral infection since 2000. The temperature (RR=0.9423, CI=
0.933424~0.951163), rainfall (RR=1.0024, CI=1.001523~1.003228) and PM10 (RR=1.0123, CI=
1.009385 ~1.015248) were significantly associated with the monthly distribution of rotaviral infection.
Conclusion: Through this study we determined that the epidemic period of rotaviral infection is
changed to spring, which is different from the usual seasonal periods such as late fall or winter
as reported in previous articles. As increased PM10 which could give serious influence to the human
body, and changing pattern of climate factors such as monthly average temperature and rainfall
have something to do with the rotaviral infection, we suppose that further study concerning this
result is required in the aspects of epidemiology, biology and atmospheric science. (Korean J
Pediatr Gastroenterol Nutr 2003; 6: 120~ 128)
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Fig. 1. The monthly distribution of patients with rota—
viral infection (No.).
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Fig. 2. The monthly distribution of patients with rota-
viral infection (%).

Table 1. The Monthly Distribution of Patients with Rotaviral Infection (No.)
Month

Year Jan Feb  Mar Apr May  Jun Jul Aug  Sep Oct  Nov Dec Total
1995 0 2 1 3 6 1 1 0 0 3 1 4 22
1996 6 6 6 1 4 3 2 2 0 1 5 11 47
1997 26 26 31 25 7 4 3 3 1 2 12 18 158
1998 6 15 22 23 24 22 8 3 2 1 5 13 144
1999 35 36 17 11 8 3 1 1 1 4 13 21 151
2000 19 17 29 23 18 3 6 3 0 3 4 18 143
2001 20 34 34 4 19 5 3 2 1 3 7 36 205
2002 43 52 58 52 27 9 10 11 2 3 8 34 309
2003 34 67 64 93 24 13 - - - - - - -
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Table 2. The Monthly Distribution of Patients with Rotaviral Infection (%)

Year M jan Feb  Mar Apr May Jun  Jul Aug Sep Oct Nov Dec Total

1995 0.0 9.1 45 186 273 45 45 00 00 136 45 182 100
1996 128 128 128 2.1 8.5 6.4 43 43 00 21 106 234 100
1997 165 165 196 15.8 44 2.5 1.9 19 06 13 76 114 100
1998 42 104 153 160 167 153 56 2.1 14 07 35 90 100
1999 232 238 113 7.3 5.3 2.0 0.7 07 07 26 86 139 100
2000 1833 119 203 161 126 2.1 42 21 00 21 28 126 100
2001 98 166 166 200 9.3 24 15 10 05 15 34 176 100
2002 1839 168 188 16.8 8.7 29 32 36 06 10 26 11.0 100

Table 3. Relation of Monthly Mean Climate Factors and PM10 to Rotaviral Infection

Month
Factors Jan Feb  Mar Apr May Jun Jul Aug Sep  Oct Nov Dec
No.Pt* 21.00 2830 29.10 3080 15.20 7.00 4.30 3.10 090 250 6.90 19.40
T (C) -166 065 550 1188 1677 21.31 2501 2559 2151 1518 736 1.21
Hum. (%)* 61.20 6175 6277 6348 7067 7466 81.08 7979 7250 68.19 6267 6122

Rainfall (mm) 2078 1577 3560 6869 9700 11230 26290 401.10 9661 6871 39.12 1559
PM10 (ug/m’) 6371 68.14 8286 7613 69.71 6086 4900 4357 5357 6343 6443 6143

* mean number of patients, " temperature, ¥ humidity.
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Table 4. Significant Relative Risk at GAM* Model

Climate factors RR" 959% cff
Temperature 0.9423 0.933424~0.951163
Humidity 1.0065 0.992445~1.020656
Rainfall 1.0024 1.001523~ 1.003228
PM10 1.0123 1.009385~ 1.015248

. . T . . .
*: generalized additive model, " : relative risk, ¥ confi-

dence interval.
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Fig. 4. Relation of monthly mean PM10 to rotaviral
infection. No. Pt.: Number of patients
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