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ABSTRACT

The purpose of the study was to investigate relationships among food safety training, knowledge, and practices of sc-
hool food service employees. A questionnaire that identified employees’ food safety training experience, knowledge, and
practices was developed based on a review of literature. A total of 341 Korean school food service employees participa-
ted in the survey; the final usable responses were 293 (a response rate: 86%) . Statistical analyses were conducted using
SPSS for Windows (version 10). Most of the respondents (> 86%) took training sessions on ‘proper hand washing’ and
‘proper food storage temperatures’, whereas less than 60% had training on ‘monitoring procedures and corrective actions
at critical control points’. The mean score of their food safety knowledge was 8.02 out of 11. The majority of the emplo-
yees knew correctly ‘potentially hazardous foods (93.2%)’ and ‘diseases and symptoms with which they are excluded
from working (87.0%)’; less than 50% chose a correct answer for ‘sanitizing food contact surfaces.” A chi-square analy-
sis revealed that the employees’ actual knowledge did not differ significantly by whether they had food safety training
(at the level of @ = 0.01), except one topic “diseases and symptoms with which they are excluded from working.” Th-
eir self-reported practice scores were rated as 2.98 — 3.39 based on a 5-point Likert-type scale (1-not at all, 5-always) .
Employees’ food safety training should be conducted continuously and repetitively to improve the effectiveness of the
training. (Korean J Community Nutrition 9(5) : 597 ~605, 2004)
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Table 1. Demographic characteristics of respondents
(N =293)

Variables Frequency Percentage

Gender

Female 219 76.0

Male 69 24.0
Age

25 years or younger 1 40

26— 30 years 41 156.0

31-35vyears 23 84

36-40vyears 45 16.4

41 - 45 years 71 269

46 - 50 years 53 19.3

Older than 50 years 30 109
Educdation level

Middie school 94 34.8

High school 123 45.6

2-yr college 35 13.0

4-yr college or higher 18 6.7
Employment type

Full-fime workers 131 47.8

Temporary workers 82 29.9

Part-time workers 61 22.3
Years in school foodservice

1 years or less 78 28.9

2-5years 160 59.3

6—10years 26 9.6

Longer than 10 years 6 23
Chef certification

Yes 126 46.7

No 144 533
Foodservice management type

Self-operated 29 1.1

Contract-managed 232 88.9
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Table 2. Food safety training experience and employees’ awareness of food safety issues (N = 293)
Food safety training Awareness
Category Topic Yes No Not sure Yes No Not sure
N % n % n % N % n % n %
Food & f Potentially hazardous foods 209 839 26 104 14 56 166 8.1 9 46 20 103
°gise osg:dbome Foodborne pathogens 201 820 25 102 19 7.8 157 826 10 53 23 121
Temperature danger zone 198 818 23 95 2] 87 145 775 13 70 29 155
Storage Safe food storage in refrigerators 208 863 23 95 10 41 160 80 5 27 19 103
o Proper food storage temperature 212 862 21 85 13 53 157 822 6 331 28 147
Fresh vegetables and fruits to 207 848 22 90 15 61 155 816 9 47 26 137
Pre-preparation be sanitized
prep How to wash and sanitize fresh 198 81.1 27 1.1 19 78 145 770 12 64 31 165
vegetables and fruits
Separate use of cooking ware and 205 858 22 92 12 50 159 859 7 38 19 103
Cooking utensils for raw and cooked foods
Internal cooking temperature 189 799 23 97 25 105 136 751 10 55 35 193
Time and temperature control of 192 797 28 116 21 87 138 742 15 81 33 177
Process control
cooked food
Proper temperature for washing dishes 181 764 27 114 29 122 130 71.8 16 88 34 188
Dishwashing Sanitizer concentrate for 179 755 26 11.0 32 135 124 681 16 88 42 231
food contact surfaces
Diseases and symptoms with 187 799 23 98 24 103 143 794 13 72 24 133
Personal hygiene which one is excluded from working
Proper hand washing 218 890 17 69 10 41 169 918 3 16 12 65
Monitoring procedures af critical 132 592 43 193 48 215 98 557 24 136 54 307
— control points
HACCP pAinCiples o ctive actions ot critical 136 604 45 200 44 196 99 569 26 149 49 282

control points
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Table 3. Employees’ food safety knowledge levels by topic

No of correct Percentage of

Category Topic answer correct answers
Food & foodborne diseases Potentially hazardous foods 273 93.2
Foodborne pathogens 189 64.5
Temperature danger zone 214 73.0
Storage Safe food storage practices 189 64.5
Pre-preparation Washing and sanitizing fresh vegetables 237 80.9
Cooking Proper internal temperature of foods 194 66.2
Process controi Safe food handling practices 252 86.0
Dishwashing Sanitizing equipment and utensils 144 49.1
Personal hygiene Diseases and symptoms with which one is 255 870
excluded from working
HACCP principles Monitoring procedures at critical control points 206 70.3
Corrective actions at critical control points 196 66.9
Table 4. Comparison of employees’ food safety knowledge by training experience
. ) Training )
Training topic Answer x“ value
Yes No
Correct 200 (95.7) 25 (96.2%)
Potentially hazardous foods Wrong 9 (43 1(3.8) 0.012
Total 209 (100) 26 (100)
Correct 134 (66.7) 17 (68.0)
Foodborne pathogens Wrong 67 (33.3) 8 (32.0) 0.018
Total 201 (100) 25 (100)
Correct 147 (74.2) 18 (78.3)
Temperature danger zone Wrong 51 (25.8) 5Q1.7) 0.176
Total 198 (100) 23 (100)
Correct 137 (65.9) 13 (56.5)
Safe food storage in refrigerators Wrong 71 (34.1) 10 (43.5) 0.794
Totai 208 (100) 23 (100)
Correct 167 (80.7) 19 (86.4)
Sanitizing fresh vegetables and fruits Wrong 40 (19.3) 3(13.6) 0.422
Total 207 (100) 22 (100)
Correct 121 (64.0) 17 (73.9)
Proper internal cooking temperature Wrong 68 (36.0) 6 (26.1) 0.883
Totat 189 (100) 23 (100)
Correct 161 (83.9) 25 (89.3)
Time and temperature control of cooked food Wrong 31 (16.1) 3 (10.7) 0.552
Total 192 (100) 28 (100)
Correct 90 (50.3) 12 (46.2)
Sanitizer concentrate for food contact surfaces Wrong 89 (49.7) 14 (53.8) 0.185
Total 179 (100) 26 (100)
oi 5 torms with which one should Correct 165 (88.2) 16 (69.6)
secses and symploms wifh which one sho Wrong 2118) 7608 599"
Total 187 (100) 23 (100)
Correct 95 (72.0) 34 (79.1)
Monitoring procedures at critical control points Wrong 37 (28.0) 9 (20.9) 0.844
Total 132 (100) 43 (100)
Correct 97 (71.3) 28 (62.2)
Corrective actions at critical control points Wrong 39 (28.7) 17 (37.8) 1.311
Total 136 (100) 45 (100)

*: p<.05
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Table 5. Employees’ food safety practice scores

Statements M sD
t heat internal temperature of foods up to 74C 3.39 070
I check water temperatures of 3.22 082
dishwashing machines
| follow proper procedures of washing 320 073
and sanitizing fresh vegetables
| follow proper hand-washing procedures 320 0.82
| check temperatures of refrigerators 301 097
and freezers twice a day
| check and record handiing time and 298 081
internal temperature of potentially
hazardous foods
Totat 2042 4.9
Scadle: A 5-point scale (1 = not at all, 5 = always) was used
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Table 6. Comparison of employees’ food safety practices by food safety training and awareness

Training experience Awareness
P P
Statements Yes No value Yes No value
M SD M sD M O ™M SD

1 heat infernal temperature of foods up to 74C. 354 059 262 092 <001 357 058 256 1.42 .066
| check water temperatures of dishwashing machines. 337 074 279 102 001 340 077 238 119 .010
| follow proper procedures of washing and sanitizing 330 069 260 088 <001 326 072 250 131 .46

fresh vegetables.
| follow proper hand-washing procedures. 331 079 286 091 014 330 079 258 100 .004
| check temperatures of refrigerators and freezers 314 091 210 100 <001 309 099 200 163 .033

twice a day.
| check and record handiing fime and 3.18 068 204 098 <001 318 073 200 136 .007

internal temperature of potentially hazardous foods.

A 5-point Likert-type scale (1 = not at all, 5 = always) was used
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