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ABSTRACT

Objectives: An outbreak of pathogenic Escherichia coli food poisoning in Korea was first reported in 1998.
They have continued to occure since then. This study was performed to describe the long-term trend in
pathogenic E. coli food poisoning occurrences in Korea and examine the relation with climate factors.

Methods: Official Korean statistics on food poisoning outbreaks and meteorological data for the period 2002-
2017 were used. Pearson’s correlation analysis was employed to establish the relationship between outbreaks of
pathogenic E. coli food poisoning and meteorological factors. The influence of meteorological factors upon the

outbreaks was analyzed by regression analysis.

Results: During the study period, pathogenic E. coli food poisoning ranked second for the number of outbreaks
(excluding unknowns) and first for the number of cases. Average temperature, the highest and lowest
temperatures, precipitation, number of days with rainfall, and humidity all had a significant correlation with
monthly number of outbreaks of pathogenic E. coli food poisoning (p<0.001). It was found that the lowest and
highest temperatures and precipitation had a significant influence on the monthly number of outbreaks of food
poisoning (p<0.001). These variables together explained 42.1% of the total variance, with the lowest temperature

having the greatest explanatory power.

Conclusion: These results show that food poisoning incidences may have been influenced by climate change,
especially warming. The results also suggest that pathogenic E. coli infections are now an important public health
issue in Korea since it is one of the countries where climate change is occurring rapidly.
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Fig. 1. Occurrence of pathogenic E. coli food poisoning in
Korea from 2002 to 2017. Number of outbreaks
(depicted by line graph) and number of cases
(depicted by bar graph)
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Fig. 2. Changes in the proportion of pathogenic E. coli
food poisoning to the total bacterial food
poisoning by year in Korea
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Fig. 3. Seasonal variation of pathogenic E. coli food
poisoning in Korea from 2002 to 2017. Upper:
number of outbreaks, lower: number of cases
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Table 1. Pearson’s correlation coefficients between the climate factors and number of outbreaks of pathogenic E. coli
food poisoning

No. of Average  Highest Lowest Precipitation Nf)' of .days Daytime Rela}iye
outbreaks temp. temp. temp. with rainfall ~ hours humidity
No. of outbreaks 1
Average temp. 584 x* 1
Highest temp. STTHRER - 996%** 1
Lowest temp. S89%*k - 99pFEE QRO HHK 1
Precipitation S272%kx - Q7QR** 63 7*** A Ko 1
gﬁ?‘iiﬂ‘;ldays S320%EEGO2REE S4QREE ARRE g7k 1
Daytime hours -.035 -.041 .028 -.114 - AT2%** - 5T78H** 1
Relative humidity =~ .493***  788***  7J47%%*  RDQ¥** T3THEE JJ25 R -.530%%% 1

**xp<0.001

Table 2. Climate factors affecting the outbreaks of pathogenic E. coli food poisoning

Source DF Seq SS Contribution Adj SS Seq MS F-value P-value
Regression 3 1,041.13 42.05% 1,041.13 347.044 45.48 0.000
Lowest temp. 1 857.95 34.66% 179.72 857.95 112.44 0.000
Precipitation 1 110.75 4.47% 181.87 110.747 14.51 0.000
Highest temp. 1 72.43 2.93% 72.43 72.435 9.49 0.002
Residual error 188 1,434.53 57.95% 1,434.53 7.631

Total 191 2,475.67 100.00%
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