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Epidemiological characteristics analysis of foodborne disease outbreaks

caused by meat and meat products in Sichuan Province, 2010—2024

CHEN Wen’, ZHOU Yu-jin, FAN Chun-mei, LIN Li, XU Yi, FU Ping
“Sichuan Centers for Disease Control and Prevention, Chengdu, Sichuan 610041, China
Abstract: Objective To analyze the epidemiological characteristics of foodborne disease outbreaks caused by meat and meat
products in Sichuan Province, so as to identify high -risk factors, and provide a scientific basis for developing targeted
prevention and control strategies. Methods Based on outbreaks reported in the foodborne disease outbreak surveillance
system (2010—2024) involving meat and meat products, a descriptive epidemiological analysis was conducted. Indicators
such as composition ratio and rate were used for description, and j* tests were employed to compare intergroup differences.
Results From 2010 to 2024, a total of 193 outbreaks caused by meat and meat products were reported in the province,
involving 25 073 exposed individuals, 2 249 cases, 1 087 hospitalizations and 2 deaths. The attack rate was 8.97%, and the
hospitalization rate was 48.33%. The Chengdu Plain Economic Zone reported the most outbreaks (52.85%). The highest num-
ber of outbreaks occurred in autumn (26.42%). Food service establishments were the most common settings (59.59%). Micro-
bial pathogens were the primary causative agents (46.63%), with Salmonella being the most common (20.21%). One death
each was caused by nitrite and botulinum toxin, accounting for 50.00% of fatalities respectively. Ready—to—eat meat products
were implicated in the majority of outbreaks (98.96%). Conclusion Salmonella, nitrite, and botulinum toxin were the key
pathogenic factors for prevention and control in our province. Summer and autumn were the key seasons, while Chengdu
Plain Economic Zone and Chuannan Economic Zone were the key areas. Children and the elderly were the key populations.
Health education should continue to be strengthened for key areas/places/populations during the summer and autumn seasons.
The public should avoid consuming homemade or unidentified ready—to—eat meat products, and management of food service
establishments should be strengthened.

Keywords: Foodborne Disease outbreaks caused by meat and meat products; Epidemiological characteristics
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Table 1 Yearly distribution of meat and meat product outbreaks in Sichuan Province, 2010—2024 [(n(%)]

A0 (4F) L YN RIRNEL fEBEANEL TR (%) FEBER(% )
2010 4(2.07) 360(1.44) 56(2.49) 34(3.13) 15.56 60.71
2011 3(1.55) 345(1.38) 168(7.47) 67(6.16) 48.70 39.88
2012 2(1.04) 4(0.02) 4(0.18) 2(0.18) 100.00 50.00
2013 2(1.04) 50(0.2) 19(0.84) 9(0.83) 38.00 47.37
2014 5(2.59) 553(2.21) 78(3.47) 53(4.88) 14.10 67.95
2015 8(4.15) 768(3.06) 81(3.6) 68(6.26) 10.55 83.95
2016 21(10.88) 6100(24.33) 392(17.43) 147(13.52) 6.43 37.50
2017 20(10.36) 2432(9.7) 218(9.69) 144(13.25) 8.96 66.06
2018 17(8.81) 1680(6.7) 270(12.01) 147(13.52) 16.07 54.44
2019 24(12.44) 2500(9.97) 212(9.43) 107(9.84) 8.48 50.47
2020 23(11.92) 1521(6.07) 196(8.71) 93(8.56) 12.89 47.45
2021 26(13.47) 2825(11.27) 312(13.87) 162(14.9) 11.04 51.92
2022 11(5.7) 1035(4.13) 68(3.02) 11(1.01) 6.57 16.18
2023 15(7.77) 4723(18.84) 121(5.38) 19(1.75) 2.56 15.70
2024 12(6.22) 177(0.71) 54(2.4) 24(2.21) 30.51 44.44
Bt 193(100.00) 25 073(100.00) 2249(100.00) 1087(100.00) 8.97 48.33
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Table 2 Time distribution of meat and meat product outbreaks in Sichuan Province, 2010—2024 [(n(%)]

(,$=220.257,P<<0.001) , A [R] 2= BIAE Be 5 25 AT 42
THEE X (2=141.964,P<0.001), L35 2.

gl FHFEL E S YN RIRNEL LTINS (%) B (%)
e 31(16.06) 3586(14.3) 376(16.72) 128(11.78) 10.49 34.04
=2 51(26.42) 5227(20.85) 605(26.9) 405(37.26) 11.57 66.94
78 74(38.34) 8 924(35.59) 910(40.46) 430(39.56) 10.20 47.25
% 37(19.17) 7336(29.26) 358(15.92) 124(11.41) 4.88 34.64
j=San 193(100.00) 25 073(100.00) 2249(100.00) 1087(100.00) 8.97 48.33
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Table 3 Spatial distribution of meat and meat product outbreaks in Sichuan Province, 2010—2024 (n(%)]

Hu X HEL YN RIRNEL fiEBEAEL FeB (%) ERERE(%)
BRI 2 3 X 102(52.85) 14 457(57.66) 1115(49.58) 455(41.86) 771 40.81
NZRAL 23 X 33(17.1) 4369(17.43) 528(23.48) 291(26.77) 12.09 55.11
JIFFZETEIX 43(22.28) 4399(17.54) 455(20.23) 263(24.2) 10.34 57.80
JPEA AR 2T X 4(2.07) 539(2.15) 28(1.24) 10(0.92) 5.19 35.71
BEPULTE X 11(5.7) 1309(5.22) 123(5.47) 68(6.26) 9.40 55.28
JESAN 193(100.00) 25 073(100.00) 2 249(100.00) 1087(100.00) 8.97 4833
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Table 4 Distribution of meat and meat product outbreaks in Sichuan Province by venue, 2010—2024 [(n(%)]

Y 2 5 HHEL AR N BN EL LETIN R (%) HERER (%)
B S5 S 115(59.59) 23095(92.11) 1687(75.01) 859(79.02) 7.30 50.92
P 66(34.2) 1772(7.07) 469(20.85) 218(20.06) 26.47 46.48
el 10(5.18) 142(0.57) 63(2.8) 1000.92) 44.37 15.87
HoAte 2(1.04) 64(0.26) 30(1.33) 0(0) 46.88 0.00
it 193(100.00) 25 073(100.00) 2249(100.00) 1 087(100.00) 8.97 4833
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Table 5 Distribution of meat and meat product outbreaks in Sichuan Province by causative agent, 2010—2024 [n(%) ]

R FHER ES N KT NEL fEBEAEL FELR(%) B (%)
EYTE 90(46.63) 17 396(69.38) 1463(65.05) 766(70.47) 8.41 52.36
VI 39(20.21) 8558(34.13) 602(26.77) 282(25.94) 7.03 46.84
SO AR N HEE % 15(7.77) 1301(5.19) 133(5.91) 78(7.18) 10.22 58.65
HoA A S 11(5.7) 854(3.41) 228(10.14) 125(11.5) 26.70 54.82
RV P 11(5.7) 4192(16.72) 286(12.72) 161(14.81) 6.82 56.29
AT 4(2.07) 910(3.63) 101(4.49) 92(8.46) 11.10 91.09
G R AW 3(1.55) 890(3.55) 53(2.36) 20(1.84) 5.96 37.74
= 2(1.04) 5(0.02) 3(0.13) 3(0.28) 60.00 100.00
23 s 2(1.04) 550(2.19) 25(1.11) 0(0) 455 0.00
W 1(0.52) 4(0.02) 3(0.13) 0(0) 75.00 0.00
LS IN LEe 1(0.52) 2(0.01) 2(0.09) 2(0.18) 100.00 100.00
KIGHAH 0157:H7/NM 1(0.52) 130(0.52) 27(1.2) 3(0.28) 20.77 11.11
ANk i A A W A B R 77(39.9) 7181(28.64) 676(30.06) 247(22.72) 9.41 36.54
At 26(13.47) 496(1.98) 110(4.89) 74(6.81) 22.18 67.27
WAHERER 24(12.44) 492(1.96) 106(4.71) 72(6.62) 21.54 67.92
HE)E 1(0.52) 2(0.01) 2(0.09) 0(0) 100.00 0.00
B Rl 1(0.52) 2(0.01) 2(0.09) 2(0.18) 100.00 100.00
St 193(100.00) 25073(100.00) 2249(100.00) 1087(100.00) 8.97 48.33
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Table 6 Distribution of meat and meat product outbreaks in Sichuan Province by food vehicle, 2010—2024 [n(%)]

JEL PR L ES YN R NEL T IN FEERG%) ERE%)
A 191(98.96) 25050(99.91) 2235(99.38) 1086(99.91) 8.92 48.59
oAb PR 77(39.9) 9970(39.76) 1 106(49.18) 438(40.29) 11.09 39.60
Hp 66(34.2) 6 415(25.59) 633(28.15) 341(31.37) 9.87 53.87

CI NN ES 42(21.76) 4766(19.01) 448(19.92) 305(28.06) 9.40 68.08
HAER 2(1.04) 7(0.03) 4(0.18) 2(0.18) 57.14 50.00
MFERIZE 4(2.07) 3 892(15.52) 44(1.96) 0(0) 1.13 0.00

A PRI i (A R T PR 1l ) 2(1.04) 23(0.09) 14(0.62) 1(0.09) 60.87 7.14
JESTN 193(100.00) 25 073(100.00) 2 249(100.00) 1 087(100.00) 8.97 4833
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Table 7 Distribution of meat and meat product outbreaks in Sichuan Province by contributing factors, 2010—2024 [n( %) ]

SRR B = AL B YN AP ERE PN FEER(%)  AEREFR(%)
PP 2 I D) 1 60(31.09) 14 136(56.38) 810(36.02) 448(41.21) 5.73 55.31
BN 38(19.69) 3475(13.86) 491(21.83) 207(19.04) 14.13 42.16
JE AR 27(13.99) 2667(10.64) 274(12.18) 147(13.52) 10.27 53.65
T AR 27(13.99) 2195(8.75) 291(12.94) 142(13.06) 13.26 48.80
SO} AL ) ¥ e B 28 ot 14(7.25) 1009(4.02) 120(5.34) 44(4.05) 11.89 36.67
HEBAE S5 Y 8(4.15) 1272(5.07) 166(7.38) 29(2.67) 13.05 17.47
WA AR S 6(3.11) 39(0.16) 21(0.93) 20(1.84) 53.85 95.24
IREIRA 4(2.07) 18(0.07) 10(0.44) 6(0.55) 55.56 60.00
T A 4(2.07) 206(0.82) 38(1.69) 38(3.5) 18.45 100.00
E Wiy ot by 2(1.04) 28(0.11) 17(0.76) 0(0) 60.71 0.00
jiiiggiﬂgizéféﬁ*z‘ 2(1.04) 8(0.03) 7(0.31) 2(0.18) 87.50 28.57
IRERA 1(0.52) 20(0.08) 4(0.18) 4(0.37) 20.00 100.00
JES7 193(100.00) 25073(100.00) 2249(100.00) 1087(100.00) 8.97 48.33
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