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Abstract: Objective To describe the epidemiology of foodborne disease outbreaks in schools in China’s Mainland and
to identify where preventive measures could be targeted. Methods Data on foodborne disease outbreaks in schools
reported between 2010 and 2020 were extracted from Chinese National Foodborne Disease Outbreak Surveillance Network
and analyzed. Results From 2010 to 2020, 2 101 outbreaks of foodborne disease in schools were reported in China’s
Mainland and involved 44 510 cases, 15 193 hospitalizations and 6 deaths. The median number of cases per event was
21. The etiology of 50. 9% (1 069/2 101) of the outbreaks was not determined, and suspected food of 21. 2% (446/2 101)
of the outbreaks was not determined. Microbial pathogens were the most common cause of the outbreaks with a known
etiology (65.7%, 678/1 032) and 83.3% (5/6) of the deaths were chemical agents-related outbhreaks. Staphylococcus

aureus and its enterotoxins and Bacillus cereus were the most commonly identified pathogens, accounting for 14% (145/
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1 032) and 13% (135/1 032) of outhreak reports with a known etiology. The most common foods were meat products
(9.2%, 194/2 101) , accidental ingestion of poisonous plants (8. 8%, 184/2 101) and rice products (8. 1%, 171/2 101).
September was a high month for foodborne disease outbreaks (20.2%, 425/2 101). The main reasons for food

contamination in outbreaks were insufficient heating or cooking time during food preparation, or accidental ingestion and

misuse of poisonous plants and chemicals, and improper food storage. Conclusion Schools and relevant departments of

food safety management should strengthen food safety guidance, supervision and management, regularly train canteen

employees, carry out food safety education for primary and secondary school students, and strengthen cooperation among

various departments and field hygiene investigations.
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Figure 1  Foodborne disease outbreaks in schools every year

from 2010 to 2020
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Figure 2 Foodborne disease outbreaks in schools every month

from 2010 to 2020
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Table 1  Foodborne disease outbreaks in schools in the areas from
2010 to 2020
X R RPN EXTINA LABPN
/(%) /n(%) /(%) /(%)
4 698(33.2)  11425(25.7)  1907(12.6) 1(16.7)
[lifge2) 418(19.9) 10 034(22.5) 4817(31.7) 5(83.3)
e 309(14.7) 7 459(16.8) 2 114(13.9) 0(0.0)
e 231(11.0) 5113(11.5) 2 166(14.3) 0(0.0)
£t 220(10.5) 4958(11.1) 2339(15.4) 0(0.0)
(it 124(5.9) 2 490(5.6) 1.032(6.8) 0(0.0)
ZAt 101(4.8) 3031(6.8) 818(5.4) 0(0.0)
43F 2101(100.0) 44 510(100.0) 15 193(100.0)  6(100.0)

MYk HGREFF P, U EER KSR
(31.9%,96/301) . B 4k ¥ (15.3%,46/301) Fl fii] ¥
H(15.0%,45/301) K F . A= PERZ RS,
PLA 28 RIS A R 1 0 32, 2390 5 34. 2% (13/38) Al
31.6%(12/38) , BALF A h Ak 27 V5 Ge ) oy i 22 1A

Yy K H R R LTS Y v T
s FLAR AR B0 N 70 W R U E Yk R
REMEEELRETE5.6.9.10 4, Hh o A% A7
A KO RS A 36 kA FE BRI %
BRI 5 R A 2 R R 0 D (K 4),
2.4.3  FEHURE MBS

H & 5 6 T, 4w (A A BR i M H Y i

140

—— N I —— B RS K

120 ¢
100 ¢
80 -
60

HfHEy/

40
20 p

0 | + %
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
I} [f /4

Bl 3 2010—2020 4F 24 5 £ P8 M 5 0% 22 4 o BU%

R, EENRGMEEHZ, 5 83.3%(5/6) (% 2),

2.4.2

ENGEE S E k]

RN R 51 I e <3 € o S R R AT P N N < ez -
F2 2010—2020 4F A [F Eom 151 R 250 R0 5% & 09 252880 K05 B0 AT e ABORIBE T A8

Table 2 Number of cases, illnesses, hospitalized and deaths of school foodborne disease outbreaks caused by different pathogenic

Figure 3 Year distribution of pathogenic factors of foodborne

R A1 A

disease outbreaks in schools from 2010 to 2020

factors from 2010 to 2020

o R R How A T FAFRE/ (%) IR NE (%) FEBEANEL/ n(%) BT NE/ (%)
G (O A ER T L 5 145(6.9) 3503(7.9) 1333(8.8) 0(0.0)
R ZE TR AT A 135(6.4) 4429(10.0) 1593(10.5) 0(0.0)
VITH 102(4.9) 3 780(8.5) 1 404(9.2) 0(0.0)
[EeCPNI7E SN 84(4.0) 3355(7.5) 1 150(7.6) 0(0.0)
BRI ot 1 TR 41(2.0) 754(1.7) 232(1.5) 0(0.0)
AP BT 31(1.5) 1398(3.1) 719(4.7) 0(0.0)
AR I R 8(0.4) 230(0.5) 2(0.0) 0(0.0)
FER IR T 6(0.3) 302(0.7) 29(0.2) 0(0.0)
oAb B ! 31(1.5) 1229(2.8) 274(1.8) 1(16.7)
RAEBUR M 12(0.6) 281(0q.6) 71(0.5) 0(0.0)
a0 S A B 83(4.0) 2541(5.7) 310(2.0) 0(0.0)
MY EEE R LR 96(4.6) 2 198(4.9) 887(5.8) 0(0.0)
HERRT 46(2.2) 838(1.9) 535(3.5) 0(0.0)
i S 45(2.1) 625(1.4) 389(2.6) 0(0.0)
R S 29(1.4) 147(0.3) 63(0.4) 0(0.0)
By L HH# ¥R 19(0.9) 449(1.0) 314(2.1) 0(0.0)
ke R 1 TRk A0 1) 751) 15(0.7) 484(1.1) 235(1.5) 0(0.0)
LEE=$ S 10(0.5) 79(0.2) 67(0.4) 0(0.0)
R 7(0.3) 211(0.5) 128(0.8) 0(0.0)
oA S S MR % 34(1.6) 808(1.8) 310(2.0) 0(0.0)
i iR 6 12(0.6) 309(0.7) 156(1.0) 0(0.0)
- fezh? 13(0.6) 123(0.3) 80(0.5) 2(33.3)
fert 2y 4(0.2) 84(0.2) 44(0.3) 3(50.0)
oA 9(0.4) 217(0.5) 169(1.1) 0(0.0)
T 4 13(0.6) 98(0.2) 44(0.3) 0(0.0)
HAHEER 2(0.1) 91(0.2) 3(0.0) 0(0.0)
Ji R A 1] 1 069(50.9) 15947(35.8) 4 652(30.6) 0(0.0)
it 2 101(100.0) 44 510(100.0) 15 193(100.0) 6(100.0)
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Figure 4  Month distribution of pathogenic factors of foodborne
disease outbreaks in schools from 2010 to 2020
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Figure 5 Year distribution of main pathogenic microorganisms

of foodborne disease outbreaks in schools from 2010 to 2020
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Figure 6 Month distribution of main pathogenic microorganisms

of foodborne disease outbreaks in schools from 2010 to 2020
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foodborne disease outbreaks in schools from 2010 to 2020
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Figure 8 Regional distribution of main pathogenic
microorganisms of foodborne disease outbreaks in schools

from 2010 to 2020
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Table 3 Number of cases, illnesses, hospitalized and deaths of school foodborne disease outhreaks caused by different food from

2010 to 2020

Ji A A 2 AR/ (%) KRN (%) 1 BE AN/ n(%) BT NE/ n(%)
eSS 194 (9.2) 4515(10.1) 1562(10.3) 0(0.0)
EEER LS 184 (8.8) 2933 (6.6) 1754 (11.5) 0(0.0)
KT 171 (8.1) 3905 (8.8) 1368 (9.0) 0(0.0)
ok 152(7.2) 3580 (8.0) 1527 (10.1) 0(0.0)
KRG (3 9) 1768 (4.0) 720 (4.7) 2(33.3)
il 8(2.3) 1248 (2.8) 584 (3.8) 0(0.0)
K 1(2.0) 1312(2.9) 353 (2.3) 0(0.0)
KT i (1 7) 534 (1.2) 105 (0.7) 0(0.0)
TR R FL il b (1 7) 446 (1.0) 173 (1.1) 1(16.7)
Ak 4(1.1) 551(1.2) 135(0.9) 0(0.0)
e 8 (0.9) 405 (0.9) 132(0.9) 0(0.0)
RS V8 VRR A 4(0.7) 118(0.3) 64 (0.4) 0(0.0)
T 4 3(0.6) 98(0.2) 44(0.3) 0(0.0)
A B HL A 7(0.3) 46 (0.1) 2(0.0) 0(0.0)
P B H A 6(0.3) 70 (0.2) 15(0.1) 0(0.0)
oA 9(0.4) 91(0.2) 28(0.2) 0(0.0)
EA IR g 316 (15.0) 7732 (17.4) 2614 (17.2) 0(0.0)
RAEEM 305 (14.5) 6396 (14.4) 1979 (13.0) 1(16.7)
EERETIL//ES 1(0.0) 23(0.1) 23(0.2) 0(0.0)
AU 446 (21.2) 8739 (19.6) 2011 (13.2) 2(33.3)
it 2101 (100.0) 44510 (100.0) 15 193 (100.0) 6 (100.0)
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Table 4 Number of cases, illnesses, hospitalized and deaths of school foodborne disease outbreaks in different locations

from 2010 to 2020

5Ok IE 7 T Fe R E S/ n(%) K NEL/ n(%) A B N B/ (%) LT NE/ n(%)
e [l
B/ 135 (6.4) 1421(3.2) 431 (2.8) 1(16.7)
AR 60 (2.9) 2064 (4.6) 375 (2.5) 0(0.0)
Hof? 197 (9.4) 2039 (4.6) 1097 (7.2) 0(0.0)
rhi g 625 (29.7) 14 743 (33.1) 4487 (29.5) 0(0.0)
L 346 (16.5) 6463 (14.5) 2513(16.5) 3(50.0)
I 302 (14.4) 8172 (18.4) 3958 (26.1) 2(33.3)
K¢ 201 (9.6) 4075(9.2) 947 (6.2) 0(0.0)
ERR
JUAF: il 2 4% 22 (1.0) 582 (1.3) 71(0.5) 0(0.0)
Rl g+ 15(0.7) 156 (0.4) 28(0.2) 0(0.0)
SRR 184 (8.8) 4400 (9.9) 1252(8.2) 0(0.0)
o 14 (0.7) 395(0.9) 34(0.2) 0(0.0)
it 2101 (100.0) 44510 (100.0) 15 193 (100.0) 6(100.0)
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Table 5 Contributing factors associated with school foodborne disease outbreaks from 2010 to 2020
O R -5 e IR FAE B/ (%) IR N (%) BB/ n(%) BT NE/ (%)
i R E B s AR 78 43 279 (13.3) 6786 (15.2) 2731 (18.0) 0(0)
IR 204 (9.7) 2831 (6.4) 1766 (11.6) 3(50.0)
FEARY 171 (8.1) 3434 (7.7) 1292 (8.5) 0(0)
HE AT Y5 Y 71 (3.4) 2033 (4.6) 556 (3.7) 0(0)
BRI Y (5 )48 T 62 (3.0) 1834 (4.1) 705 (4.6) 0(0)
TN DR (881 4 15 gL 53(2.5) 1572 (3.5) 338 (2.2) 0(0)
£ i 2 1A B AR BT 14 (0.7) 214 (0.5) 55(0.4) 0 (0)
IR TG Y 14 (0.7) 550 (1.2) 185(1.2) 0(0)
755 3(0.1) 91 (0.2) 11(0.1) 0(0)
i A 2(0.1) 35(0.1) 3(0.0) 0(0)
2FP N & 205 (9.8) 5570 (12.5) 1632 (10.7) 0(0)
3FAEE &L L 136 (6.5) 4714 (10.6) 1691 (11.1) 0(0)
HAth 27(1.3) 518 (1.2) 200 (1.3) 2(33.3)
AN B (50 ¥ A A I PR 3% 860 (40.9) 14 328 (32.2) 4028 (26.5) 1(16.7)
it 2101 (100.0) 44 510 (100.0) 15 193 (100.0) 6 (100.0)
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