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Epidemiological characteristics of foodborne disease outbreaks in schools in Hainan Province
from 2014 to 2023
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Abstract: Objective To describe the epidemiological characteristics of school foodborne disease outbreaks in Hainan
Province, China, from 2014 to 2023, and to provide evidence for targeted prevention and control strategies. Methods
Data on 92 school foodborne disease outbreaks reported in Hainan Province during 2014—2023 were retrieved from the
National Foodborne Disease Outbreak Surveillance System and analyzed using descriptive epidemiological analysis.
Results A total of 92 outbreaks were reported, involving 1 082 cases (no deaths) among 33 010 exposed individuals.
Outbreaks occurred in all months except July, with a peak in September (27. 17%). The highest number of outbreaks was
reported in Haikou (26) , followed by Danzhou (17) and Sanya (8). Most occurred in primary and secondary schools
(68.48%). Microbial agents were the predominant etiology (43.48%) , mainly Staphylococcus aureus and its enterotoxins
(13 outbreaks) , Vibrio parahaemolyticus (8 outbreaks) , and Salmonella spp. (4 outbreaks). Cross-contamination
(16.30%) was the leading contributing factor, followed by contamination of raw materials (13.04%) and improper food
processing (11.96%). School canteens were the most frequently implicated setting (70. 65%). Accidental ingestion of
toxic plants accounted for 5. 43% of outbreaks and 13. 49% of cases. Conclusion School foodborne disease outbreaks in
Hainan Province were predominantly caused by microbial contamination linked to inadequate food-handling practices in
canteens, highlighting the urgent need for strengthened food safety management and targeted training for food-handling

personnel to reduce outbreak risks
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Table 1  Outbreaks of foodborne disease in schools in Hainan Province from 2014 to 2023

15 [ /4 R NE/ TN F 5/ % % w8 NEL/ % KRN % KIRF/10 7 BN/ %
2014 191.18 5(5.43) 1989(6.03) 150(13.86) 7.85 7.54(150/1 989)
2015 191.33 8(8.70) 3 586(10.86) 80(7.39) 4.18 2.23(80/3 586)
2016 195.48 9(9.78) 2 868(8.69) 100(9.24) 5.12 3.49(100/2 868)
2017 200.32 9(9.78) 7 573(22.94) 113(10.44) 5.64 1.49(113/7 573)
2018 205.96 15(16.30) 3399(10.3) 108(9.98) 5.24 3.18(108/3 399)
2019 212.60 15(16.30) 1326(4.02) 175(16.17) 8.23 13.2(175/1 326)
2020 216.55 9(9.78) 4283(12.97) 89(8.23) 4.11 2.08(89/4 283)
2021 225.86 8(8.70) 3714(11.25) 107(9.89) 4.74 2.88(107/3 714)
2022 227.25 10(10.87) 4 194(12.71) 109(10.07) 4.80 2.60(109/4 194)
2023 229.96 4(4.35) 78(0.24) 51(4.71) 2.22 65.38(51/78)
s 2096.49 92(100) 33 010(100) 1.082(100) 5.21 3.28(1 082/33 010)
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Figure 1  Monthly distribution of foodborne disease outbreaks

in schools in Hainan Province from 2014 to 2023

2.4 “ERCEREBOMG
w2 R B B A R R AR R AR K
PN 6= S IIEPSE R LS/ QSE S YN G UIPSY. &

NELH) 39.13%(36/92) .51.80% (17 099/33 010) .
41.04%(444/1 082) . H W Ky /h 2z Fn g LI , 53 5
d B BN 29, 35%(27/92) 23.919%(22/92) , AN
[F) 28 7 2 A5 7 34 4 ke S 1R R B, 4 L e B
Z, 012,73 N/, Wk 2,
2.5 RS oA

TE W1 Do DR P 2 A £ R R 0 R R R
B Z BB i R G B W AN 5K E R B IR PR B K
FoOR i IR A S R S AR R A R
ri B 5. 43%(5/92) & A AR Y S 20N B TR
PRI T R AT B A N £, B 13, 49%
(146/1082) . “F-¥ a0 & N K, & FA A
S8 KR N B % R 29. 20 N/, WLEE 3.

EM$1¢F§&
® 1-4
® 599
@ 10-26
RIFNHL

. 7

8~18
I 1934
I 35~51
I 52-61
B 62~345

A

HEFIR 24000 000

HES: IS (2025) 1015

ELBIR 1 2 1000 000

N2 RS M

P2 2014—2023 45 W o 4 2 1B IR 0 4 e < 1 i X0 A i 1L
Figure 2 Regional distribution of foodborne disease outbreaks in schools in Hainan Province from 2014 to 2023
2 2014—2023 47 iy B A 7 KL IRVE SR NG 58 S 3R 27 R AL 3 A

Table 2 Distribution of foodborne disease outbreaks in different types of schools in Hainan Province from 2014 to 2023

ESvE3it] FAE % RN % KIRNEL % RRCE T S PN B/ %
rhiag 36(39.13) 17 099(51.80) 444(41.04) 12.33 2.60(444/17 099)
N 27(29.35) 4 621(14.00) 285(26.34) 10.56 6.17(285/4 621)
%y LI 22(23.91) 2 328(7.05) 280(25.88) 12.73 12.03(280/2 328)
K& Bk 7(7.61) 8 962(27.15) 73(6.75) 10.43 0.81(73/8 962)
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Table 3 Food distribution of causes of school foodborne disease outbreaks in Hainan Province from 2014 to 2023

Ji R HAEE % TR NE % KIRNEL % RREEE TV RPN BRR/ %
HEEY 5(5.43) 272(0.82) 146(13.49) 29.20 4.70(18/383)

St e 1 5(5.43) 383(1.16) 18(1.66) 3.60 53.68(146/272)
BRI 4(4.35) 932(2.82) 70(6.47) 17.50 7.51(70/932)
A5 Pl 4(4.35) 1739(5.27) 42(3.88) 10.50 2.42(42/1739)
ALl 3(3.26) 454(1.38) 32(2.96) 10.67 7.05(32/454)

DK T il b 3(3.26) 1587(4.81) 26(2.40) 8.67 1.64(26/1 587)
EXil 1(1.09) 9(0.03) 9(0.83) 9.00 100.00(9/9)

IK T i 2(2.17) 6230(18.87) 6(0.55) 3.00 0.10(6/6 230)

B 2% 5 B 3R A 1(1.09) 1 .000(3.03) 18(1.66) 18.00 1.80(18/1 000)
NN 34(36.96) 10 881(32.96) 294(27.17) 8.65 2.70(294/10 881)
Z e 15(16.30) 4262(12.91) 172(15.90) 11.47 4.04(172/4 262)
RS 13(14.13) 4 865(14.74) 193(17.84) 14.85 3.97(193/4 865)
oAb B 2(2.17) 396(1.20) 56(5.18) 28.00 14.14(56/396)
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Table 4  Distribution of food settings in school foodborne disease outbreaks in Hainan Province from 2014 to 2023

Ji B b O VR 37 ot FAEE % T HENE % KRN % ) Bl R R IR/ %
R 65(70.65) 31 178(94.45) 782(72.27) 12.03 2.51(782/31 178)
[Tt 7(7.61) 1111(3.37) 79(7.30) 11.29 7.11(79/1 111)
£ AR T % B 2 4(4.35) 326(0.99) 44(4.07) 11.00 97.78(44/45)
B 4(4.35) 45(0.14) 44(4.07) 11.00 39.53(34/86)
Sk i 4(4.35) 86(0.26) 34(3.14) 8.50 13.5(44/326)
Ll 3(3.26) 111(0.34) 35(3.23) 11.67 31.53(35/111)
HoAi 2(2.17) 55(0.17) 50(4.62) 25.00 90.91(50/55)
rp g g B © 1(1.09) 87(0.26) 3(0.28) 3.00 3.45(3/87)
BN ] 1(1.09) 6(0.02) 6(0.55) 6.00 100(6/6)
FE 1(1.09) 5(0.02) 5(0.46) 5.00 100(5/5)
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Table 5 Distribution of pathogenic factors in school foodborne disease outbreaks in Hainan Province from 2014 to 2023

o H HAEE % TR RN % BIRNEL % RRoET RPN IR/ %

R Ay 40(43.48) 23 632(71.59) 493(45.56) 12.33 2.09(493/23 632)
SEOHBRE kR 13(14.13) 5 848(17.72) 165(15.25) 12.69 2.82(165/5 848)
Bl P S B 8(8.70) 9521(28.84) 72(6.65) 9.00 100(30/30)
YITE 4(4.35) 3 129(9.48) 104(9.61) 26.00 0.76(72/9 521)
TN B 4(4.35) 852(2.58) 27(2.50) 6.75 3.32(104/3 129)
A IEAT B 2(2.17) 2280(6.91) 32(2.96) 16.00 3.17(27/852)
280 K P BOR A 2(2.17) 30(0.09) 30(2.77) 15.00 1.40(32/2 280)
bR 25 AT B 2(2.17) 376(1.14) 21(1.94) 10.50 5.59(21/376)
HERIGBATE 2(2.17) 546(1.65) 7(0.65) 3.50 7.39(17/230)
HoAth Fow A 1(1.09) 230(0.70) 17(1.57) 17.00 1.74(14/806)
JEE FGJEE AR I B 1(1.09) 806(2.44) 14(1.29) 14.00 28.57(4/14)

R 2R TRAT T 1(1.09) 14(0.04) 4(0.37) 4.00 1.28(7/546)
HEEEY 8(8.70) 1 668(5.05) 220(20.33) 27.50 13.19(220/1 668)

JiR AR 2(2.17) 65(0.20) 65(6.01) 32.50 14.14(56/396)
X 2(2.17) 396(1.20) 56(5.18) 28.00 36.32(69/190)
EINEDIIN 1(1.09) 190(0.58) 69(6.38) 69.00 100(43/43)
¥E 1(1.09) 1 000(3.03) 18(1.66) 18.00 100(22/22)
RUES 1(1.09) 12(0.04) 7(0.65) 7.00 1.80(18/1 000)
11245 5 1(1.09) 5(0.02) 5(0.46) 5.00 58.33(7/12)
AN B i B 44(47.83) 7 710(23.36) 369(34.10) 8.39 100(5/5)
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Table 6 Distribution of factors causing food-borne disease outbreaks in schools in Hainan Province from 2014 to 2023

Elra=ES FE % TR NE % B9 NEL % ARk T RPN IR/ %

& X5 Y 15(16.30) 14 350(43.47) 172(15.90) 11.47 1.2(172/14 350)
JEORECRiRE) 5 Y 587 12(13.04) 1 322(4.00) 145(13.40) 12.08 10.97(145/1 322)
TR Y4 11(11.96) 5278(15.99) 198(18.30) 18.00 3.75(198/5 278)
WEIRA 5(5.43) 272(0.82) 146(13.49) 29.20 5.05(33/654)
AR Y 5(5.43) 654(1.98) 33(3.05) 6.60 53.68(146/272)
NS 4(4.35) 1.421(4.30) 64(5.91) 16.00 4.5(64/1421)
WA 15 Y 1(1.09) 5(0.02) 5(0.46) 5.00 100(5/5)

Ji AN T 39(42.39) 9708(29.41) 319(29.48) 8.18 3.29(319/9 708)
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