Supplemental Table1  
The self-report questionnaire of food handlers’ KAP in college in Northwestern China
Part 1.  Demographic information
D1. Your age is (    )  years old .
D2. Your gender is (    ).   
1.Male   2. Female
D3. What is your highest level of education?
1. Below the senior high school   2. Senior high school    3. Above the senior high school    
D4. Do you have the experience of vocational school?  
1.YES     2. NO
D5. Are you a permanent staff?  
1.YES     2. NO
D6. What is your job responsibility? 
1.Chef   2. Assistant   3. Others
D7. Have you participated in any food safety training within the past year?  
1.YES     2. NO
D8. Do you have the relevant industry qualifications certificate？such as Food safety administrator, chef certificate, etc.    
1.YES     2. NO
D9. How many years have you worked in the catering industry?  (     ) years
D10. Have you submitted an application for a health card in accordance with the relevant regulations? 1.YES     2. NO
Part 2. KAP Level
[bookmark: OLE_LINK2]Knowledge (The correct answers have been highlighted in green)
K1. What frequency should employees of catering units take a physical examination? (   )
A. Every six months   B. Every year    C. Every two years   D. Every three years
K2. Which is the lowest food internal temperature to ensure the food can be cooked thoroughly during processing? (   )
A. 60℃        B. 70℃           C. 80℃             D.90℃
K3. Which temperature range that is most suitable for food refrigeration? (    )
A. -20℃～-10℃     B. -10℃～-1℃   C. 0℃～10℃      D. 10℃～15℃ 
K4. What is the shortest process time while disinfect the tableware based on thermal disinfection methodology? (   )
A. 5 minutes         B. 10 minutes     C. 15 minutes      D. 20 minutes
K5. Which is the right procedure for the cleaning of tableware? (   )
A. Wash, disinfect, scrape, rinse, clean     B. Wash, scrape, disinfect, rinse, clean
C. Wash, scrape, rinse, disinfect, clean     D. Scrape, wash, rinse, disinfect, clean
K6. How long that the food samples for quarantine should be stored? (   )
A. 12 hours             B. 24 hours             C. 36 hours             D. 48 hours     
K7. Which is the right temperature range setting for the food sample cabinet? (   )
A. Below 0℃        B. 0℃~4℃         C. 4℃~10℃       D. Room temperature
K8. How many grams of food for each variety should be sampled? (   )
A. 50             B. 80          C. 100         D. 125
K9. How long that cooked food can be safely stored at room temperature? (   )
A. 2 hours          B. 3 hours          C. 4 hours        D. 5 hours
K10. How long at least that the purchase inspection records, receipt records and relevant vouchers of the collective canteen shall be kept? (    )
A.6 months      B. 1 year         C. 1.5 years     D. 2 years
K11. What is the maximum of the clearance in the protective mesh openings on the surface of the floor drain in the food processing area? (   )
A. 6 millimeter           B. 1 centimeter            C. 1.5 centimeter          D. 2 centimeter
K12. Which foods are unlikely to cause food poisoning? (   ).
A. Sprouted potatoes      B. Partially cooked green beans 
C. Unboiled soy milk      D. Sprouted garlic
K13. What dose the designation "QS Ⅱ" on food labels mean? (   )
A. Organic Food           B. Pollution-free Food   
C. Green Food             D. Enterprise Food Production License
K14. Which areas of the collective canteen are exempt from the installation of pest and rodent prevention devices? (   ).
A. The exhaust port of the ventilation and smoke extraction system is connected to the external environment 
B. The sewer pipe   
C. The entrance to the food storage area
D. The cutlery storage cabinet
K15. Which of the following does not constitute a food safety and hygiene requirement for the processing of cold dishes? (   ).
A. Designated personnel and specialized facilities 
B. Specialized processing equipment 
C. Dedicated refrigeration and disinfection apparatus    
D. Exclusive food raw materials

Attitude
A1. I agree that an understanding of food safety Knowledge will significantly diminish the incidence of foodborne illnesses. (   )
[bookmark: OLE_LINK5]A. Totally disagreement   B. Disagreement   C. Not sure   D. Agreement   E. Totally agreement
A2. I agree that the food items and raw materials stored in the food warehouse should be maintained at a distance from both the walls and the ground. (   )
A. Totally disagreement   B. Disagreement   C. Not sure   D. Agreement   E. Totally agreement
A3. I agree that tableware previously utilized for holding food ingredients can directly be used for containing processed products. (   )
A. Totally disagreement   B. Disagreement   C. Not sure   D. Agreement   E. Totally agreement
A4. I agree that food practitioners must obtain the "Health Examination/Hygiene Training Certificate for Practitioners" before they can take up their posts. (   )
A. Totally disagreement   B. Disagreement   C. Not sure   D. Agreement   E. Totally agreement
A5. I agree that communal tableware and containers for direct food must be strictly disinfected. (   )
A. Totally disagreement   B. Disagreement   C. Not sure   D. Agreement   E. Totally agreement
A6. I agree that chemical pesticides can be used in food processing areas as long as they are effective against flies and rats. (   )
A. Totally disagreement   B. Disagreement   C. Not sure   D. Agreement   E. Totally agreement
A7. I agree that cooked food from alternate meals and overnight meals must be cooked thoroughly before consumption. (   )
A. Totally disagreement   B. Disagreement   C. Not sure   D. Agreement   E. Totally agreement
A8. I agree that food raw material, semi-finished food and finished food must be stored separately. (   )
A. Totally disagreement   B. Disagreement   C. Not sure   D. Agreement   E. Totally agreement
A9. I agree that all kind of clean plastic bag can be used to pack ready-to-eat food. (   )
A. Totally disagreement   B. Disagreement   C. Not sure   D. Agreement   E. Totally agreement
A10. I agree that food service person should be refrained from working if they are experiencing exudative or suppurative skin conditions, or if they have unexplained diarrhea. (   )
A. Totally disagreement   B. Disagreement   C. Not sure   D. Agreement   E. Totally agreement
Practice
P1. In daily work, I procure food and raw materials from itinerant vendors for the sake of convenience. (   )
A. Never   B. Rarely    C. Occasionally    D. Often    E. Always
P2. In daily work, I meticulously label the storage duration on frozen food bags in strict accordance with established standards. (   )
A. Never   B. Rarely    C. Occasionally    D. Often    E. Always
P3. In my daily work, I will request certificates of conformity, inspection and quarantine certificates, as well as other relevant documentation for each batch of food from the suppliers. (   )
A. Never   B. Rarely    C. Occasionally    D. Often    E. Always
P4. In daily work, I will wash both vegetables and meat in the same sink or container. (   )
A. Never   B. Rarely    C. Occasionally    D. Often    E. Always
P5. ln daily work, I will diligently ensure the separation of knives and cutting boards designated for processing raw food from those used for cooked food. (   )
A. Never   B. Rarely    C. Occasionally    D. Often    E. Always
P6. In daily work, I ensure to wash my hands with hand sanitizer after handling garbage before proceeding with food preparation. (   )
A. Never   B. Rarely    C. Occasionally    D. Often    E. Always
[bookmark: OLE_LINK32]P7. In daily work, I take off my work clothes and hat before l used the toilet. (   )
A. Never   B. Rarely    C. Occasionally    D. Often    E. Always
P8. ln my daily work, I store or use chemical pesticides in the food processing area. (   )
A. Never   B. Rarely    C. Occasionally    D. Often    E. Always
P9. In daily work, I will place dishes or containers that have held food on the floor directly for convenience. (   )
A. Never   B. Rarely    C. Occasionally    D. Often    E. Always
P10. In daily work, I will check the food warehouse regularly and clean up the expired and spoiled food in time. (   )
A. Never   B. Rarely    C. Occasionally    D. Often    E. Always
Part 3. Other information
O1. Would you be inclined to partake in food hygiene training if it were accessible? (   )
A.YES   B. NO   C. Unsure
O2. Which approach to the promotion of food safety and hygiene do you prefer (multiple choice)? (   )
A. Colleagues Explain
B. Promotion and dissemination of through new media platforms such as WeChat and TikTokTik Tok
C. Lecture on about Food Safety
D. Professional training


E. On-Site Supervision and Inspection
	Supplemental Table2. 479valid participants’ choice for each question in the Knowledge part

	Question Number
	Question
	Choice [n, %]

	
	
	A
	B
	C
	D

	K1
	What frequency should employees of catering units take a physical examination?
	329(68.68)
	149(31.11)
	1(0.21)
	0(0.00)

	K2
	Which is the lowest food internal temperature to ensure the food can be cooked thoroughly during processing?
	21(4.38)
	250(52.19)
	59(12.32)
	149(31.11)

	K3
	Which temperature range that is most suitable for food refrigeration?
	20(4.18)
	99(20.67)
	357(74.35)
	3(0.63)

	K4
	What is the shortest process time while disinfect the tableware based on thermal disinfection methodology?
	5(1.04)
	165(34.45)
	82(17.12)
	227(47.39)

	K5
	Which is the right procedure for the cleaning tableware?
	[bookmark: OLE_LINK1]7(1.46)
	4(0.84)
	131(27.35)
	337(70.35)

	K6
	How long that the food samples for quarantine should be stored?
	7(1.46)
	34(7.10)
	5(1.04)
	433(90.40)

	K7
	Which is the right temperature range setting for the food sample cabinet?
	41(8.56)
	330(68.89)
	103(21.50)
	5(1.04)

	K8
	How many grams of food for each variety should be sampled?
	15(3.13)
	2(0.42)
	18(3.76)
	444(92.69)

	K9
	How long that cooked food can be safely stored at room temperature?
	394(82.25)
	24(5.01)
	40(8.35)
	21(4.38)

	K10
	How long at least that the purchase inspection records, receipt records and relevant vouchers of the collective canteen shall be kept?
	119(24.84)
	40(8.35)
	1(0.21)
	319(66.60)

	K11
	What is the maximum of the clearance in the protective mesh openings on the surface of the floor drain in the food processing area?
	371(77.45)
	77(16.08)
	16(3.34)
	15(3.13)

	K12
	Which foods are unlikely to cause food poisoning?
	13(2.71)
	15(3.13)
	26(5.43)
	425(88.73)

	K13
	What dose the designation "QS Ⅱ" on food labels mean?
	38(7.93)
	40(8.35)
	30(6.26)
	371(77.45)

	K14
	Which areas of the collective canteen are exempt from the installation of pest and rodent prevention devices?
	92(19.21)
	69(14.41)
	19(3.97)
	299(62.42)

	K15
	Which of the following does not constitute a food safety and hygiene requirement for the processing of cold dishes?
	90(18.79)
	9(1.88)
	45(9.39)
	335(69.94)


(The results of correct answers have been highlighted in bold)


	Supplemental Table3. 479 valid participants’ choice for each question in the Attitude part

	Question Number
	Question
	Choice [n, %]

	
	
	Complete
agreement
	agreement
	uncertainty
	disagreement
	Complete
disagreement

	A1
	I agree that an understanding of food safety Knowledge will significantly diminish the incidence of foodborne illnesses.
	340(70.98)
	113(23.59)
	8(1.67)
	6(1.25)
	12(2.51)

	A2
	I agree that the food items and raw materials stored in the food warehouse should be maintained at a distance from both the walls and the ground.
	349(72.86)
	116(24.22)
	2(0.42)
	1(0.21)
	11(2.30)

	A3
	I agree that tableware previously utilized for holding food ingredients can directly be used for containing processed products.
	42(8.77)
	20(4.18)
	5(1.04)
	120(25.05)
	292(60.96)

	A4
	I agree that food practitioners must obtain the "Health Examination/Hygiene Training Certificate for Practitioners" before they can take up their posts.
	362(75.57)
	107(22.34)
	2(0.42)
	2(0.42)
	6(1.25)

	A5
	I agree that communal tableware and containers for direct food must be strictly disinfected.
	373(77.87)
	98(20.46)
	0(0.00)
	1(0.21)
	7(1.46)

	A6
	I agree that chemical pesticides can be used in food processing areas as long as they are effective against flies and rats.
	18(3.76)
	17(3.55)
	8(1.67)
	88(18.37)
	348(72.65)

	A7
	I agree that cooked food from alternate meals and overnight meals must be cooked thoroughly before consumption.
	280(58.46)
	110(22.96)
	16(3.34)
	18(3.76)
	55(11.48)

	A8
	I agree that food raw material, semi-finished food and finished food must be stored separately.
	360(75.16)
	109(22.76)
	0(0.00)
	1(0.21)
	9(1.88)

	A9
	I agree that all kind of clean plastic bag can be used to pack ready-to-eat food.
	26(5.43)
	17(3.55)
	14(2.92)
	117(24.43)
	305(63.67)

	A10
	I agree that food service person should be refrained from working if they are experiencing exudative or suppurative skin conditions, or if they have unexplained diarrhea.
	344(71.82)
	107(22.34)
	5(1.04)
	5(1.04)
	18(3.76)





	Supplemental Table4. 479 valid participants’ choice for each question in the Practice part

	Question Number
	Question
	Choice [n, %]

	
	
	Never
	Rarely
	Occasionally
	Often
	Always

	[bookmark: _Hlk181786475]P1
	In daily work, I procure food and raw materials from itinerant vendors for the sake of convenience.
	431(89.98)
	13(2.71)
	5(1.04)
	4(0.84)
	26(5.43)

	P2
	In daily work, I meticulously label the storage duration on frozen food bags in strict accordance with established standards.
	4(0.84)
	4(0.84)
	5(1.04)
	58(12.11)
	408(85.18)

	P3
	In my daily work, I will request certificates of conformity, inspection and quarantine certificates, as well as other relevant documentation for each batch of food from the suppliers.
	8(1.67)
	0(0.00)
	4(0.84)
	44(9.19)
	423(88.31)

	P4
	In daily work, I will wash both vegetables and meat in the same sink or container.
	458(95.6)
	0(0.00)
	2(0.42)
	5(1.04)
	14(2.92)

	P5
	ln daily work, I will diligently ensure the separation of knives and cutting boards designated for processing raw food from those used for cooked food.
	4(0.84)
	1(0.21)
	1(0.21)
	29(6.05)
	444(92.69)

	P6
	In daily work, I ensure to wash my hands with hand sanitizer after handling garbage before proceeding with food preparation.
	5(1.04)
	1(0.21)
	1(0.21)
	37(7.72)
	135(90.81)

	P7
	In daily work, I take off my work clothes and hat when l used the toilet.
	21(4.38)
	3(0.63)
	9(1.88)
	38(7.93)
	408(85.18)

	P8
	ln my daily work, I store or use chemical pesticides in the food processing area.
	457(95.41)
	3(0.63)
	3(0.63)
	3(0.63)
	13(2.71)

	P9
	In daily work, I will place dishes or containers that have held food on the floor directly for convenience.
	453(94.57)
	4(0.84)
	3(0.63)
	3(0.63)
	16(3.34)

	P10
	In daily work, I will check the food warehouse regularly and clean up the expired and spoiled food in time.
	6(1.25)
	0(0.00)
	1(0.21)
	36(7.52)
	436(91.02)






	Supplemental Table5. The score of choice for each question in the questionaire

	Question Number
	Choice
	score

	Knowledge
	
	

	All items
	Correct answer
	1 point

	
	Else
	0 point

	Attitude
	
	

	A1, A2, A4, A5, A7, A8, A10
	From Complete Agreement to Complete Disagreement
	5 point, 4 point, 3 point ,2 point, 1 point

	A3, A6, A9
	From Complete Agreement to Complete Disagreement
	1 point, 2 point, 3 point, 4 point,5 point

	Practice
	
	

	P1, P4, P8, P9 
	From Never to Always
	5 point, 4 point, 3 point ,2 point, 1 point

	P2, P3, P5, P6, P7, P10
	From Never to Always
	1 point, 2 point, 3 point, 4 point,5 point




	Supplemental Table6. The risk factor analysis for practice score among 479 participants

	Variables
	Total number 
[n, %]
	High Practice score group 
[n, %]
	Low Practice score group 
[n, %]
	Univariate analysis
	Multivariate analysis

	
	
	
	
	OR (95% CI)
	P
	OR (95% CI)
	P

	[bookmark: OLE_LINK15]Gender
	
	
	
	
	
	
	

	[bookmark: _Hlk181781796]Female
	338 (70.56)
	268 (79.29)
	70 (20.71)
	1.677(1.274-2.207)
	<0.001
	2.586 (1.596-4.189)
	<0.001

	Male
	141 (29.44)
	90 (63.83)
	51 (36.17)
	[bookmark: OLE_LINK4]Reference
	
	[bookmark: OLE_LINK3]Reference
	

	Age group (years)	
	
	
	
	
	0.175
	
	

	[bookmark: _Hlk182039113]≤ 30
	244(50.94)
	190(77.87)
	54(22.13)
	1.022(0.458-2.276)
	0.958
	
	

	30 < age ≤50
	195(40.71)
	137(70.26)
	58(29.74)
	0.686(0.307-1.531)
	0.357
	
	

	＞50
	40(8.35)
	31(77.50)
	9(22.50)
	Reference
	
	
	

	Length of service
	
	
	
	
	0.728
	
	

	[bookmark: OLE_LINK23]≤ 5
	258(53.86)
	188(72.87)
	70(27.13)
	0.701(0.351-1.400)
	0.314
	
	

	[bookmark: OLE_LINK24]5< years ≤10
	119(24.84)
	91(76.47)
	28(23.53)
	0.848(0.395-1.819)
	0.672
	
	

	[bookmark: OLE_LINK25]10< years ≤15
	44(9.19)
	33(75.00)
	11(25.00)
	0.783(0.308-1.988)
	0.606
	
	

	[bookmark: OLE_LINK26]＞15
	58(12.11)
	46(79.31)
	12(20.69)
	Reference
	
	
	

	[bookmark: OLE_LINK36]Educational background
	
	
	
	
	0.191
	
	

	[bookmark: OLE_LINK27][bookmark: _Hlk181782601]Below senior high school 
	184(38.41)
	136(73.91)
	48(26.09)
	0.758(0.466-1.233)
	0.265
	
	

	[bookmark: OLE_LINK28]Senior high school
	115(24.01)
	80(69.57)
	35(30.43)
	0.612(0.358-1.044)
	0.072
	
	

	[bookmark: OLE_LINK29]Above senior high school
	180(37.58)
	142(78.89)
	38(21.11)
	Reference
	
	
	

	[bookmark: OLE_LINK30][bookmark: OLE_LINK13]Experience of vocational school
	
	
	
	
	
	
	

	[bookmark: _Hlk181782772]Yes
	123(25.68)
	95(77.24)
	28(22.76)
	1.046(0.740-1.945)
	0.460
	
	

	No
	356(74.32)
	263(73.88)
	93(26.12)
	Reference
	
	
	

	[bookmark: OLE_LINK31]In the establishment
	
	
	
	
	
	
	

	[bookmark: _Hlk181783085]Yes
	286(59.71)
	222(77.62)
	64(22.38)
	1.240(0.985-1.562)
	0.077
	
	

	No
	193(40.29)
	136(70.47)
	57(29.53)
	Reference
	
	
	

	Job responsibility
	
	
	
	
	0.127
	
	

	[bookmark: _Hlk181783772]Chef
	204(42.59)
	151(74.02)
	53(25.98)
	0.618(0.340-1.124)
	0.115
	
	

	Assistant
	174(36.32)
	124(71.26)
	50(28.74)
	0.538(0.293-0.986)
	0.045
	
	

	Others
	101(21.09)
	83(82.18)
	18(17.82)
	Reference
	
	
	

	Annual training
	
	
	
	
	
	
	

	Yes
	387(80.79)
	289(74.68)
	98(25.32)
	0.986(0.645-1.508)
	0.949
	
	

	No
	92(19.21)
	69(75.00)
	23(25.00)
	Reference
	
	
	

	[bookmark: OLE_LINK71]Trade qualification certificate
	
	
	
	
	
	
	

	[bookmark: _Hlk182039395]Yes
	236(49.27)
	185(78.39)
	51(21.61)
	1.197(0.994-1.442)
	0.070
	
	

	No
	243(50.73)
	173(71.19)
	70(28.81)
	Reference
	
	
	

	[bookmark: OLE_LINK76]Health certificate
	
	
	
	
	
	
	

	Yes
	459(95.82)
	345(75.16)
	114(24.84)
	1.593(0.651-3.901)
	0.306
	
	

	No
	20(4.18)
	13(65.00)
	7(35.00)
	Reference
	
	
	

	Total Knowledge part score
	
	
	
	
	
	
	

	Low score group
	146(30.48)
	95(65.07)
	51(34.93)
	0.787(0.668-0.928)
	0.001
	0.509 (0.314-0.825)
	0.006

	High score group
	333(69.52)
	263(78.98)
	70(21.02)
	Reference
	
	Reference
	

	Total Attitude part score
	
	
	
	
	
	
	

	Low score group
	149(31.11)
	79(53.02)
	70(49.68)
	0.541(0.436-0.671)
	<0.001
	0.225 (0.143-0.354)
	<0.001

	High score group
	330(68.89)
	279(84.55)
	51(15.45)
	Reference
	
	Reference
	




