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Attribution analysis of foodborne disease outbreaks in Inner Mongolia, 2016-2021
LIU Tingting, CUI Chunxia, SONG Zhuangzhi, Huhejiletu, ZHAO Tong, BAI Ruyu
Inner Mongolia Autonomous Region Comprehensive Center for Disease Control and Prevention,
Hohhot, Inner Mongolia 010031, China

Abstract: Objective To analyze the causes of foodborne illness outhreaks in Inner Mongolia, so as to provide reference
for understanding systemic risks and formulating prevention and control measures. Methods Data on foodborne disease
outbreaks in Inner Mongolia Autonomous Region from 2016 to 2021 were collected through the "Foodborne Disease Outbreak
Monitoring System" for attribution analysis. Results A total of 591 outbreak events were included from 2016 to 2021. Single
—dimensional attribution analysis showed that the main causes of foodborne disease outbreaks in this region were vegetables
and vegetable products, and meat and meat products, respectively accounting for 20.5% (121/591) and 12.6% (75/591) of the
total events. leading contributing factor was improper processing, accounting for 16.2%(96/591), and the main pathogenic factor
was toxic plants and their toxins, accounting for 14.9%(88/591). Multi-dimensional attribution analysis showed that the highest
number of outbhreak events occurred in summer, with 290 cases accounting for 49.1% (290/591) of the total number of events.
The eastern, central, and western regions also had the highest number of events in summer, accounting for 53.6% (180/336),
39.5% (60/152), and 48.5% (50/103) of the total number of events in this region, respectively. Among vegetables and vegetable
products, improper processing led to the majority of outbhreaks caused by toxic plants and their toxins, accounting for 58.7% (71/
121) of total events. For meat and meat products, improper storage resulting in the most outbreaks of biological pollution,
accounting for 16.0%(12/75) of the total number of meat and meat product incidents. Majorities of death cases were primarily
due to accidental ingestion or misuse of non—food items (such as poisonous mushrooms), comprising 38.5% (5/13) of total
deaths. Conclusions  The main food, triggering factors, and pathogenic factors involved in the outbreak of foodborne diseases
in this region are relatively routine and controllable. Therefore, efforts should be made to strengthen public food safety
education to reduce the occurrence of foodborne diseases.
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Table 1 food category of foodborne illness outbreaks from 2016 to 2021  n(%)
s Niﬁfif el A ,;ED”; T sk Niﬁi B NB TETAKK
Food category vente Incidence wll Food category vents Incidence Death toll
B4l Single food 280(47.4) 2154(45.6) 4(30.8) %+ 2R B 7L Pasteurized 5(0.8) 35(0.7) 0(0.0)
B G ENT Vegetables and  121(20.5)  800(16.9) 0(0.0) milk
vegetable products F1¥# Liquor 3(0.5) 5(0.1) 1(7.7)
PUZE T Green beans 78(132)  606(12.8) 0(0.0) POk Beverages 5(0.8) 147(3.1) 2(7.7)
£ HI B Edible fungi 21(3.6) 66(1.4)  0(0.0) X F7K Drinking water 4(0.7) 122(2.6) 1(7.7)
HALZE P55 3 Other cooked 18(3.0)  107(23)  0(0.0) PO} Protein 1(0.2) 25(05)  0(0.0)
vegetables beverage
443 Pickles 2(03) 6(0.1)  0(0.0) LI Tofu 407) 37(08)  0(0.0)
F4 2% 3% Dried vegetables 100.2) 2(0.0)  0(0.0) HOURER A Frozen drinks 2(03) 13(0.4) 0(0.0)
H £TH5 3% Raw vegetables 102 1303) o(00) || R Health food 10:2) 4010000
P45 AL Meat and meat prod-  75(12.6)  768(16.3)  1(7.7) _Epﬁﬁ%ﬂ' fhstant season- 102 30D 100
ing
ucts
PP H ) Cooked meat prod-  70(11.8)  729(15.4) 1(7.7) HOTRE BB Local special- - 1(02) 200 0(0.0)
ty food
ﬁ:ﬁ Ot S08) 0008 0(00) Z R & Multiple foods® 78(13.2) 669(14.2) 0(0.0)
73 : ’ ’ HAEL & Other foods 2(0.3) 6(0.1) 0(0.0)
T & Grain products 33(5.6) 238(5.0)  0(0.0) 4o Blended foods® 79(13.4) 604(12.8)  0(0.0)
K I ] i Rice noodle products — 7(1.2) 3000.6)  0(0.0) R Tnknown food 104(17.6)  1111(23.5) 1(7.7)
K5 i Baked food 2003)  11002)  000.0) || 3y (4frfh)Other (non food)  48(8.1) 182(3.9)  8(61.5)
FLHELH fi Other grain 244.)  197(42) 0(00) || #gE Poisonous mushroom  37(6.3)  108(23)  5(38.5)
products A 2 Poisonous plant 6(1.0) 45(1.0)  0(0.0)
2kl K = i Cooked ani- 14(2.4) 45(1.0)  0(0.0) 257 Medicinal liquor 1(0.2) 2(0.0) 1(7.7)
mal hased aquatic products 1249 B Chemical sub- 1(0.2) 12003)  0(0.0)
K K] B Fruits and fruit 9(1.5) 33(0.7)  0(0.0) stances
products H At Other 3(0.5) 15(0.3) 2(15.4)
55 Eggs, egg products 6(1.0) 19(0.4)  0(0.0) ||4it Total 591(100.0) 4 726(100.0) 13(100.0)

T o R TIEUR A THRIE T 2. b, 2& T IE0R BT T 5 A 228 P i — R el (R B0 A2 Zo B 1R IR T IR R £2 4

4% o Note: a. Refers to the pathogenic factors in the outbreak originating from multiple types of foods; b. Refers to a food that contains multiple types of

food components as the pathogenic factor in the outbreak, but it cannot be determined which food component the pathogenic factor comes from.
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Table 2 Triggering facotrs of foodborne illness outbreaks from
2016 t0 2021  n(%)

FIRIAT B EMAEL BT AL
Trigger factors Numberof -y idence  Death toll
events

B [H # Single—factor 230(38.9) 1556(32.9) 10(76.9)
JNT AR 24 Improper process-  96(16.2)  835(17.7)  0(0.0)
ing*
BRI Misconsumption  56(9.5) 210(4.4) 8(61.5)
and misuse
FEA#A Y Improper storage  48(8.1) 276(5.8) 1(7.7)
JFURHS Yol 75 i Raw mate-  23(3.9) 166(3.5) 1(7.7)
rial contamination or deteri-
oration
HEBAEE XI5 Cross con- 3(0.5) 54(1.1) 0(0.0)
tamination of raw and
cooked foods
B B EE BT Food ex- 2(0.3) 6(0.1) 0(0.0)
pired or spoiled
%475 Y% Equipment pollu- 2(0.3) 9(0.2) 0(0.0)
tion

% [N % Multi—factor” 36(6.1) 404(8.5) 1(7.7)
2 [K# 2 factors 27(4.6) 215(4.5) 0(0.0)
3K ZE KL L 3 factors and 9(1.5) 189(4.0) 1(7.7)
above

NI () 1 KA Unknown  325(55.0)  2766(58.5)  2(15.4)

(or not yet identified)

A3 Total 591(100.0) 4726(100.0) 13(100.0)

TEa RN T f5URRE Y. b 2R PR ILE S 805 4
Note: a. Refers to pollution caused during the processing process; b. Refer

to the combined use of multiple factors to cause pollution.
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Table 3 Pathogenic factors of foodborne illness outbreaks from
2016 10 2021 (%)

AL

BRI ¥ Vo2 I O AN
Pathogenic factors Numberof ) dence  Death toll
events
B L HTEE Poison-  88(14.9) 675(143)  1(7.7)
ous plants and their toxins
EA M BREESE &K Sapo-  76(12.9) 593(12.5)  0(0.0)
nins and hemagglutinin
HoAth Other 12(2.0) 82(1.7) 1(7.7)
H: W Biological 67(11.3)  1221(25.8)  1(7.7)
TR B Salmonella 23(3.9) 435(9.2) 0(0.0)
BIG KR A B Esch-  12(2.0) 358(7.6) 0(0.0)
erichia coli causing diar-
rhea
SO AR R H 11(1.9) 146(3.1) 1(7.7)
# Staphylococcus aureus
and its toxin
HAth Other 21(3.6) 282(6.0) 0(0.0)
FLTH M HHE % Fungi and 45(7.6) 128(2.7) 5(38.5)
their toxins
## # F Mushroom toxin ~ 43(7.3) 123(2.6) 5(38.5)
HoAth Other 2(0.3) 5(0.1) 0(0.0)
{6214 Chemical property 12(2.0) 78(1.7) 4(30.8)
Y S ILHE R Toxic 1(0.2) 3(0.1) 0(0.0)
animals and their toxins
H AR F F Other patho- 7(1.2) 22(0.5) 0(0.0)
genic factors
JB A M £ Confounding factor ~ 14(2.4) 284(6.0) 1(7.7)
RHIE R AW EDEE 357(60.4)  2315(49.0)  1(7.7)

¥ Unknown or unidentified
pathogenic factors

A1F Total

591(100.0) 4 726(100.0) 13(100.0)
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£4 20162021 FEARXKBE I ERERFREZFHHR n(%)
Table 4 Number of outbreaks of foodborne illness in different seasons and regions from 2016 to 2021  n(%)
[X 5 Region %7 Spring ¥ 2 Summer K2 Autumn 278 Winter 411 Total X P
%75 Eastern 47(47.0) 180(62.1) 75(56.4) 34(50.0) 336(56.9) 208.984  <0.01
1 Central 32(32.0) 60(20.7) 41(30.8) 19(27.9) 152(25.7) 31228  <0.01
2575 Western 21(21.0) 50(17.2) 17(12.8) 15(22.1) 103(17.4) 41566  <0.01
£t Total 100(100.0) 290(100.0) 133(100.0) 68(100.0) 591(100.0) 262.540  <0.01
X 15.330 162.414 57.474 13.279 229.812
P <0.01 <0.01 <0.01 <0.01
R5 20162021 FREFEHRRFRRFMAE—FRERBREFE n(%)
Table 5 Number of single cause food pathogenic factors in foodborne illness outbreaks from 2016 to 2021 n(%)

HOwR N PGB Vegetables WG AGIM Meat WA
Pathogenic factors and vegetable products  and meat products  Grain Products H otal
A R EESE Z Saponins and hemagglutinin 73(100.0) 0(0.0) 0(0.0) 73(0.0)
A Biological

YPI T ICEA Salmonella 1(7.7) 11(84.6) 1(7.7) 13(100.0)

BUE K75 [CH Escherichia coli causing diarrhea 1(16.7) 5(83.3) 0(0.0) 6(100.0)

SO ER I S H# % Staphylococcus aureus and its toxin 1(16.7) 4(66.7) 1(16.7) 6(100.0)
#5# #: Z Mushroom toxin 14(100.0) 0(0.0) 0(0.0) 14(100.0)
A Total 90(80.4) 20(17.9) 2(1.8) 112(100.0)

£6 20162021 FREFEHERBRFHF—FRERT| KA WBORBEFH n(%)

Table 6 Number of single cause food pathogenic factors and trigger factors in foodborne illness outbreaks from 2016 to 2021 (%)

S TR i%ﬁi%fﬁ Mis- M- f?ﬂ«%ﬁ%j&;ﬁ Réw N
Single cause food pathogenic factors Improper - consumption and Improper storage material contamination il ol
processing misuse or deterioration
ok 5ER Kl i Vegetables and vegetable products
B S H# Z Poisonous plants and their toxins ~ 71(94.7) 3(4.0) 0(0.0) 1(1.3) 75(100.0)
LW Biological 1(50.0) 0(0.0) 1(0.0) 0(0.0) 2(100.0)
HH M A2 Fungi and their toxins 1(7.7) 4(30.8) 0(0.0) 8(61.5) 13(100.0)
75 P il i Meat and meat products
A HAEY) S H 3 Z Poisonous plants and their toxins — 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
H WP Biological 1(7.7) 0(0.0) 12(92.3) 0(0.0) 13(100.0)
FC KA Fungi and their toxins 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
AR Grain Products
H Y 2 H# % Poisonous plants and their toxins ~ 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)

A 11 Biological 0(0.0) 0(0.0) 2(100.0) 0(0.0) 2(100.0)
B M HAEZE Fungi and their toxins 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
£ Total 74(70.5) 7(6.7) 15(14.3) 9(8.6) 105(100.0)
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