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ABSTRACT - Sanitary management practices were assessed to insure the safety of school foodservice, to prevent
the outbreak of foodborne illness, and to improve the quality of school foodservice. To accomplish these objectives,
a survey was conducted and analyzed on elementary and high school foodservice operations located in Seoul area.
A questionnaire form based on HACCP standards was developed and used for self-reported evaluation of the school
foodservice managers on their sanitary management practices. The results were analyzed by examining their
activities and identifying weaknesses in those activities, The questionnaire was composed of three sectors with all
53 questions; 33 questions for time-temperature management, 5 for personal hygiene and 15 for equipment/facility
sanitation. Five-point-scale was used on the questionnaire answers, Among the schools responded, 253 (98.4% of the
total) were elementary schools and 19 (1.6%) were high schools. Among the three sectors, personal hygiene
performance was mostly well conducted by marking average 4.06 % 0.57. Equipment/facility sanitation came next
by marking average 3.84 1 0.53. Time-temperature marked average 3.45 * 0.46. “Storage after cooking (2.03 +0.94)”
was identified as the least managed activities because the school foodservice operations were not equipped well with hot
holding and/or cold holding. “Separate use of sink per usage (3.03  1.10)” and “proper location of hand washing
facility (3.07 £ 1.13))” were identified as the least practiced activities in equipment/facility sanitation sector. To enhance
these practices, proper number of sinks and hand washing facilities should be equipped first within the kitchen area.

Key words [] school foodservice, HACCP, time-temperature management, personal hygiene, equipment/facility
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Table 1. Demographic characteristics of subjects
Frequency (%)

Elemantary  High

Characteristics Category School School Total
Gender Male - - -
Female  253(98.4) 19(1.6)  272(100)
Age 21~24 11(4.4) 2(11.7) 13(4.8)
25-29 158(62.7)  847.1)  166(61.7)
30~34 37(14.7) 2(11.8) 39(14.5)
3539 29(11.5)  2(11.8)  31(1L.5)
40< 17(6.7) 3(17.6) 20(7.5)
Total 252(100)  17(100)  269(100)
Marital Status Not-married 116(46.0)  12(70.6)  128(47.6)
Married  134(53.2)  5(294)  139(51.7)
Other 2(0.8) - 2(0.7)
Total  252(100)  17(100)  269(100)
Career >3 80(31.9) 10(58.8)  90(33.6)
3~5 86(34.2) 3(17.7) 89(33.2)
5< 85(33.9) 4(23.5) 89(33.2)
 Total  251(100)  17(100)  268(100)
Education College 41(16.2) 9(52.9) 50(18.5)
University 203(80.2)  6(35.3)  209(77.4)
Graduate
study 9(3.6) 211.8)  114.1)
Total  253(100)  17(100)  270(100)
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Table 2. Characteristics of school foodservice

Frequency(%)
Characteristics Category Elementary School High School Total
Numers of School 253(98.4) 19(1.6) 272(100)
. . Self-operated 248(98.0) 4(22.2) 252(93.0)
Type of foodservice Contracted 502.0) 14(77.8) 19(7.0)
management
Total 253(100) 18(100) 271(100)
> 1080 80(33.1) 8(80.0) 88(35.0)
1080~1474 80(33.1) 1(10.0) 81(32.1)
The number of total meals 1474 < 82(33.8) 1(10.0) 83(32.9)
Total 242(100) 10(100) 252(100)
Classroom 204(80.6) 3(16.7) 207(76.4)
Dining room 21(8.3) 13(72.2) 34(12.5)
Serving place Classroom + Dining room 28(11.1) - 28(10.4)
Other - 2(11.1) 2(0.7)
Total 253(100) 18(100) 271(100)
Parent 109(43.2) 2(14.3) 111(41.7)
Student on duty 124(49.2) 1(7.2) 125(47.0)
Service personnel Student 8(3.2) 3(21.4) 11(4.1)
Other 11(4.4) 8(57.1) 19(7.2)
Total 252(100) 14 266(100)
> 205 meals 80(33.3) 9(100) 89(35.8)
Number of meals per 205 7 247 meals 79(32.9) - 7931.7)
full time employee 247 meals < 81(33.8) - 81(32.5)
Total 240(100) 9(100) 249(100)
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Table 3. The performance level of sanitary management in school foodservice

Specific items Mean + SD"
1. Purchasing and Receiving
1) Contracting with reliable suppliers 3.50%0.75
2) Using food specifications 435+0.94
3) Checking food temperature on receiving 216+ 1.14
4) Checking packaging condition on receiving 4.55 % 0.66
5) Checking shelf-life on receiving 4814048
6) Performing inspection right after delivery 3.85+1.02
7) Holding animal foods in the refrigerator before using them 3.17+1.29
Sub total mean ' ' ' 376 £0.50
2. Storage ' ' ' o
1) Keeping temperature(10~21°C) in storage room and checking temperature regularly 3.05+1.13
2) Keeping humidity(50~60%) in storage room and checking it regularly 324+ 1.06
3) Maintaining food materials with good ventilation system in storage room 3.88£091
4) Storing separately food materials and non-food materials 4461082
5) Disposing food materials after the expiration date 481 £0.64
6) Keeping dried foods sealed tightly 445+0.74
7) Keeping temperature(1.1~3.3°C) in refrigerator and checking temperature regularly 3.98+1.03
8) Keeping temperature(below ~18°C) in freezer and checking temperature regularly 3.83£1.07
9) Keeping separately cooked and uncooked foods in refrigerator or freezer 4.00%1.01
Sub total mean - o - - o ' 396+ 0.58
3. Preparation - ' ' - "
1) Washing vegetables and fruits more than 3 times with running water 433+0.76
2) Washing dried foods before cooking 4221091
3) Thawing frozen meat and fish in the refrigerator, running water or cold water 4.15+0.90
4) Keeping thawed food materials in the refrigerator or Using them right after thawing 4.51£0.66
5) Avoiding to keep food materials over 30 minutes on room storage. 349+ 1.00
Subtotal mean - ' 4.1310.59
4. Cooking '
1) Recording cooking time and temperature of each food 1.92+1.03
2) Using standard recipes 3.84+0.93
3) Handling separately cooked foods and uncooked food materials to avoid cross contamination 4131086
4) Using separately new and old seasoning materials 3.98+£0.95
5) Tasting a little amount of cooked foods in a little container to avoid contamination 433+£0.78
6) Keeping cooked foods in sanitary containers with lids 4.06 £ 098
Sub total mean ' ' 3.7140.54
5. Storage after cooking ' k o
1) Keeping temperature{above 600C) of hot food after cooking and checking it with temperature probe 211+1.03
2) Keeping temperature(below 50C) of cold food after cooking and checking it with temperature probe 1.94£0.92
Sub total mean ' ‘ N ' 203094
6. Distribution - Transportation - Service '
1) Minimizing time for distribution, conveyance and service after cooking 3.73+0.91

2) Keeping temperature(below 5°C) of cold food during distribution, conveyance and service and checking it with tem- 197+ 0.95
perature probe T
3) Keeping temperature(above 60°C) of hot food during distribution, conveyance and service and checking it with tem- 210+ 1.04
perature probe T

4) Covering cooked foods with lids during distribution, conveyance and service ; 461 £0.74
Sub total mean ; 3.10£0.63
Total mean 3.45+0.46

1) performance scale: 5- over 80%, 4- 60~80%, 3- 40~60%, 2- 20~40%, 1- under 20%.
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Table 4. Performance evaluation on personal hygiene manage-
ment

Evaluation Items Mean + SDV

1. Performing annual health examination for food-
service personnel

2. Excluding foodservice personnel with infectious
diseases or a wounds from working

3. Performing daily sanitary briefings for part-timer,
volunteers, parents, student on duty before work- 3.38 1 1.14
ing

4. Inspecting personal hygiene by standard check-

493 +045

4.32+097

+
list before working 301112
5. Perfqmmg monthly sanitary education for food- 4644071
service personnel
Total mean 4.06 £0.57

1) performance scale: 5-over 80%, 4-60~80%, 3-40~60%, 2-20~
40%, 1-under 20%.
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Table 5. Performance evaluation on equipment/facility sanitary management

Evaluation Items Mean £ SDV

1. InsPecting foodservice facility every day by sanitary checklist: delivery vehicles, facility floor and wall, ventilation, drain 339+ 0.98
facility, assembly cart, dumbwaiter, serving table e

2. Cleaning and sterilizing throughly working table and sink after using 433+0.78
3. Managing throughly to prevent cross-contamination between preparation area and production area 365+ 091
4. Using sinks separately by its usage (before and after cooking, per food materials, for utensil wash) 3.03+1.10
5. Using kitchen board, knives and dish towel separately by its usage 349%1.01
6. Cleaning and sterilizing cooking equipments separately by its usage 3.95+093
7. Performing regular inspection of dishwasher (temperature and pressure of water, detergent concentration) 373£1.09
8. Performing regular inspection of dish's cleanness after dishwasher operation 3.78 £ 0.96
9. Storing utensils and appliances in cabinets for preventing contamination 4431092
10. Locating hand washing facilities in proper place 3.07+1.13
11. Cleaning and sterilizing refrigerator and freezer regularly 4.47 £ 0.69
12. Implementing an pest management program to control insects and rats regularly 4.49+0.73
13. Storing cleaning equipments properly 393+0.81
14. Managing food sludges and wastes properly aganst vermin and rats 3.71+1.13
15. Keepmg proper ventllatlon system in dry storage rooms 404+1.14
Total mean B T 3841053

1) performance scale: 5- over 80%, 4- 60~80%, 3- 40~60%, 2- 20~40%, 1- under 20%
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Table 6. Relationship between career of dietitians and the performance level of sanitary management
Management construct Career Total > 3 years (n=90) 3~5 years (n=90) 5 years <(n=90) F value
Time-Temperature )
1. Purchasing & Receiving 3764050  3.77+055® 3.66 + 0.45a 3.86 £ 0.48° 3.50*
2. Storage of raw materials 3.96+£0.58 3.90% 0.61 3.94 +0.52 4.04 £0.59 1.30
3. Preparation 4.13+0.59 4.13£0.64" 4.00 +0.50a 4271058 497+
4. Cooking 371054 3.68 +0.59 3641051 3.82+0.51 2.94
5. Storage after cooking 2.03+0.94 2.09%1.01 1.87+0.84 2.15+0.96 2.26
6. Distribution - Transportation - Service 3.10£0.63 3.06 071 3.06+0.51 3.18+0.66 1.16
Sub-Total Average o ’ 345+0.46 344 £0.52® 3361037 3.56 + 0.45° 421*
Personal hygiene 4.06 +0.57 4.00 +0.66 4.01 £ 047 4.1710.57 237
Facility - equipment sanitary management  3.84 +0.53 3.80+ 0.58% 377+ 0.48a 3.96 +0.52b 3.24*
1) performance scale: 5- over 80%, 4- 60~80%, 3- 40~60%, 2- 20~40%, 1- under 20%.
*p<0.05, **p<0.01.
1) Means with different letters within the same rows are significantly different.
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