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Abstract: Objective To provide scientific basis for preventing foodborne outbreaks and carrying out targeted prevention
and control measures, the seasonal characteristics of foodborne diarrheagenic Escherichia coli outbreaks in China’s
Mainland from 2010 to 2020 was analyzed. Methods Circular distribution method was used to analyze the data about
diarrheagenic Escherichia coli outbreaks which was collected by Foodborne Disease Outbreaks Surveillance System from
2010 to 2020. Results From 2010 to 2020, a total of 349 foodborne diarrheagenic Escherichia coli outbreaks were
reported in China’s Mainland. Generally, the peak of Escherichia coli outbreaks was from May to September (74.50%,
260/349) , and there was a significant centralized trend in event distribution, with the peak day on July 10. The epidemic
peak period was from April 24 to September 25. Conclusion There is an obvious seasonal trend in foodborne
diarrheagenic Escherichia coli outbreaks in China’s Mainland, and the peak period is in summer and autumn. Effective
prevention and control measures should be taken in time before the peak period.
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Table I Time conversion
A 5 H REBGER/d T a I ai
1 1~31 15.780 8 0.2754
2 32~59 44.876 7 0.783 2
3 60~90 73.972 6 1.2911
4 91~120 104.057 4 1.816 1
5 121~151 134.137 0 23411
6 152~181 164.219 2 2.866 2
7 182~212 194.301 4 3.3912
8 213~243 224.876 7 3.924 8
9 244~273 254.958 9 4.449 9
10 274~304 285.041 0 49749
11 305~334 315.123 3 5.499 9
12 335~365 345.205 5 6.0250
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Table 2 Annual distribution of diarrtheagenic Escherichia coli

outbreaks in China’s Mainland from 2010 to 2020
O READE/T FE0 HFFERER/(1/100)
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Table 3 Monthly distribution of diarrheagenic Escherichia coli
outbreaks in China’s Mainland from 2010 to 2020

2010 134 091 4 0.000 3
2011 134 916 18 0.001 3

2012 135922 13 0.001 0

2013 136 726 14 0.001 0

2014 137 646 20 0.001 5

2015 138 326 31 0.002 2

2016 139 232 54 0.003 9

2017 140011 42 0.003 0

2018 140 541 54 0.003 8

2019 141 008 45 0.003 2

2020 141212 54 0.003 8

H{H 138 148 32 0.002 3

AL 29764

PAE 0.002 9
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Figure 1  Monthly distribution of diarrheagenic Escherichia coli

outbreaks in China’s Mainland from 2010 to 2020

H HUEB/n(%)  RIFAE/ (%) AEBENEL/ n(%)
1 6(1.72) 82(1.16) 22(0.86)

2 6(1.72) 62(0.88) 7(0.27)

3 22(6.30) 439(6.22) 157(6.11)

4 16(4.58) 693(9.82) 507(19.72)

5 46(13.18) 1301(18.43) 199(7.74)

6 43(12.32) 702(9.94) 190(7.39)

7 63(18.05) 932(13.20) 228(8.87)

8 49(14.04) 625(8.85) 204(7.93)

9 59(16.91) 1 444(20.46) 748(29.09)
10 28(8.02) 574(8.13) 237(9.22)
11 7(2.01) 161(2.28) 33(1.28)
12 4(1.15) 44(0.62) 39(1.52)
At 349(100.00) 7 059(100.00) 2 571(100.00)
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Table 4 Average Angle calculation of diarrheagenic Escherichia coli outbreaks in China’s Mainland from 2010 to 2020

A4y FH4 6 (a) L (ai) A %58 NE(fi) sin ai cos ai fi sin ai fi cos ai
1 15.780 8 0.275 4 82 0.2720 0.962 3 22.304 78.908 6
2 44.876 7 0.783 2 62 0.705 6 0.708 6 43.747 2 43.9332
3 73.972 6 1.2911 439 0.961 1 0.276 1 421.9229 121.207 9
4 104.057 4 1.816 1 693 0.970 1 -0.2429 672.279 3 -168.3297
5 134.137 0 2.3411 1301 0.717 7 -0.696 4 933.727 7 -906.016 4
6 164.219 2 2.866 2 702 0.2720 -0.962 3 190.944 -675.534 6
7 194.301 4 3.3912 932 -0.247 0 -0.969 0 -230.204 -903.108
8 224.876 7 3.924 8 625 -0.705 6 -0.708 6 -441 -442.875
9 254.958 9 4.449 9 1444 -0.965 7 -0.2595 -1394.470 8 -374.718
10 285.041 0 49749 574 -0.956 7 0.259 5 -549.145 8 148.953
11 315.123 3 5.499 9 161 -0.705 6 0.708 6 -113.601 6 114.084 6
12 3452055 6.0250 44 -0.255 4 0.966 8 -11.2376 42.5392
= 7059 -454.734 7 -2920.9552
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Table 5 Peak distribution of diarrheagenic Escherichia coli outbreaks in China’s Mainland from 2010 to 2020

i 1] /4% R P ats e W sF A5 1 W e X
2010 0.906 1 <0.05 267.774 7+25.441 9 9 28H 9H2H~10H 24 H
2011 0.130 8 <0.05 225.286 7+115.561 3 8H 16 H 4H21H~12H 11 H
2012 0.628 9 <0.05 249.515 1+55.182 0 9H9H THI6H~1174H
2013 0.473 7 <0.05 202.945 3+70.035 8 7H22H 5H14H~103H
2014 0.543 0 <0.05 225.589 25+63.322 1 8H 16 H 6 13H~10 19H
2015 0.306 4 <0.05 211.933 3+88.123 8 8H2H 5H5H0~10H31H
2016 0.4359 <0.05 181.860 1+73.840 1 7H3H 47 19H~9 16 H
2017 0.5270 <0.05 181.458 3+64.852 2 7H2H 4H28H~9H6H
2018 0.6109 <0.05 183.420 9+56.882 6 7H4H 5H8H~8H31H
2019 0.5750 <0.05 224.588 8+60.281 6 8H I5H 6 15H~1015H
2020 0.500 4 <0.05 180.791 3+67.425 1 7H2H 4H23H~9H8H
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