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Assessment of Food Safety Management Performance
for School Food Service in the Seoul Area
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ABSTRACT

Effective and systematic sanitation management programs are necessary to prevent foodborne disease outbreaks in
school foodservice operations. The purpose of this study was to identify the elements to improve in order to ensure
the safety of school food service by evaluating sanitation management practices implemented under HACCP-based
programs. The survey was designed to assess the level of hygiene practices of school food service by using an
inspection checklist of food hygiene and safety. Fifty-four school foodservice establishments considered as poor
sanitation practice groups from two year inspections by Seoul Metropolitan Office of Education were surveyed
from September to December in 2005. Inspection checklists consisted of seven categories with 50 checkpoints;
facilities and equipment management, personal hygiene, ingredient control, process control, environmental sanitation
management, HACCP system and safety management. Surveyed schools scored 68.0 = 12.42 points out of 100 on
average. The average score (% of compliance) of each field was 10.7/20 (53.3%) for facilities and equipment
management, 7.4/11 (67.2%) for personal hygiene, 7.4/11 (74.1%) for ingredient control, 22.4/32 (69.8%) for
process control, 8.9/12 (73.8%) for environmental sanitation management, 4.2/7 (59.7%) for HACCP systems
management, and 7.2/8 (89.7%) for safety management, respectively. The field to be improved first was the
sanitation control of facilities and equipment. The elements to improve this category were unprofessional
consultation for kitchen layout, improper compartment of the kitchen area, lacks of pest control, inadequate water
supply, poor ventilation system, and insufficient hand-washing facilities. To elevate the overall performance level
of sanitation management, prerequisite programs prior to HACCP plan implementation should be stressed on the
school officials, specifically principals, for the integration of the system. (Korean J Community Nutrition 12(3):
310~321, 2007)
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du)- 719 167) 3 2073, ZelFAM 57 35 113, 2
g2 4] F5 108, A58 1270 5 324, 34
8w 67) &5 123, HACCP 3¢ A A4 370 3= 7
A, kA d 470 3% 8 o' FABIT, & BHEL 100
A 902 Btk (Table 1).
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Table 1. Points of assessment criteria for food safety
rmanagement practices
Category ltem (Number) Point
Facilities & Structure of facility (7) 9
Equipment Equipment & Utensils (9) iR
Total 20
Personal hygiene Food safety education (5) 11
Total 11
Ingredient control Receiving (2) 6
Refrigerator/freezer storage (1) 3
Dry storage (1) 1
Total 10
Process confrol Menu planning (1) 3
Cookng (¢) 18
Preserved meal (1) 1
Serving (1) 1
Washing, disinfection & storage (3) 9
Total 32
Environmental Cleaning (3) 7
sanitation Garbage storage and disposai (2) 2
Pest control (1) 3
Total 12
HACCP system HACCP system (3) 7
Total 7
Safety management  Safety management(4) 8
. Total 8
Total 100

DL AAAQ] 8T A" 2 | 9 AF
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Table 2. General characteristics of school and school

foodservice (N = 54)
Variables N (%)
Classification Elementary 14 (25.9)
of school Middle 13 (24.1)
High 16(29.6)
Middle & High 10(18.5)
Special 119
Type of schoo! Private 29(53.7)
Public 25 (46.3)
Type of foods Self-operated 18 (33.3)
ervice operation  contracted 36 (66.7)
Number of meals <100 1019
per day 101 - 500 4( 7.4
501 — 1,000 13(24.0)
1,001 - 1,500 18(33.3)
1,501 - 2,000 12(22.2)
2,001 - 2,500 5(9.3)
> 2,501 1(1.9
Eatfing place Classroom 26 (48.1)
Classroom (boxed medal) 3( 5.6
Dining room 23 (42.6)
Classroom & dining room 2{3.7)
Number of <5 9(16.7)
employees 6-10 22 (40.7)
11-15 9(16.7)
16-20 11(20.3)
21-25 1(1.9)
26 - 30 2(3.7)
Food cost 1,000 - 1,500 9(16.7)
1,601 - 2,000 { 3.7
2,001 - 2,500 39(72.2)
2,501 - 3,000 4( 7.4)
Possession of Dietitian 16 (29.6)
chef license Cook 38 (70.4)
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Table 3. General characteristics of dietitians (N = 54)
Variables N (%)
Employment type FulHime worker 45 (83.3)
Temporary worker 9(16.7)
Working <1 2(37)
experience (y1s.) 1-<3 14(25.9)
3-<5 15(27.8)
5-<10 15(27.8)
>10 8(14.8)
Educational College 21(38.8)
background University 25 (46.3)
Graduate course 5( 93
No response 3(5.6)

Table 4. Grade disfibution of food safety management
practices

Grade Score N(%)
A 290 119
B 80-89 9(16.7)
C 70-79 17 { 31.5)
D 60 - 69 11( 20.3)
E < 60 16( 29.6)
Total 54 (100.0)
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Fig. 1. Compliance percentile of food sanitation and safety
inspection category.

Table 5. Assessment results of facliies and equipment
management category

Category tem Point Mean * SD Percentile
Stucture  Separation of facilities 3 L1113 381
of 1o prevent cross
Facilty contamination
Sanitary management 1 06+ 036 619
of floors and drainage

Good repdir of floors, 1 074027 681

walls, cellings, efc.
Lightness of receiving 1
and food handling areas
Installation of hood

Ventilation of food
storage area
Maintenance of restroom 1
for employees
Equipment Installation of hand 3
and washing and footwear
Utensils disinfection faclilies
in kitchen
Plumnbing of sink to 1
prevent floor
confarmination
Disinfection faciities of ]
knives, cutting boards,
efc.
Pest confrol facilities for 1
kitchen, food sforage,
dining room, etc.
Sanitary maintenance of 1
water supply equipment
Separation of sinks 1
between raw materials
and utensils
Separation of food 1
containers before and
after cooking/Use
of basket support
Proper capacity and 1
termperature control
of refigeration and
freezing facilities
No left over of broken 1
equipment or utensils
Total 20 107+ 402 533

06% 032 611

—

05+ 041 515
07+t 041 704

—_

07+ 036 659

1.6 116 541

04+ 048 352

09+ 024 881

04+ 038 400

04+ 048 352

05+ 039 485

05+ 041 478

05+ 050 500

07+ 038 663
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Table 6. Assessment results of personal hygiene category

N8 - THA

g B A 315

Table 8. Assessment results of process control category

ltermn Point Mean + SD Percentile
Regular medical examination 3 25%1.12 83.3
and checking of health

condition before work

Exclusion of employees with 1 06=*050 58.6
manicure, accessaries,

unclean uniform
Washing and disinfection of 3 1.1x1.18 35.6
hands and gloves

Disinfection of footwear before 1 03%047 33.3
entering food handling areas

Regular food safety education 3 29027 97.8
and evaluation cf employees

and suppliers
Total 11 74+ 204 67.2

Table 7. Assessment results of ingredient confrol category

Point Mean =+ SD  Percentile
3 29+ 057 96.3

Subcategory  ftermn

Receiving Checking on
marufacturers and
sell by date

Meaeurement of 3
fempercature and
verification of weight
(counts} and freshness

Refrigerator/ Checking on 3
freezer refigerator / freezer
storage tfemperature;
previantion of
condensate to faling
on foods; and keeping
proper capacity
Cleaniiness of storage 1
room and compliance
with FIFO rule

Total 10

24+ 0.87 79.3

1.3+ 1.48 42.6

Dry storage 09+ 034 87.0

74+ 224 74.1

57t 42,67 08 HlE o] 507 w|vke) B} £EoR
ZAERIT) 57.4% (310R) = WA &5 vjdy d
CCP 4 715718 M4 e, g2/t B33 A0 & A9
o} gk WA - YEAAE Y 8RS0 Qe A8
B ofz-go] glo] Wr A gojol & AR EI} 57
HAH AL, B E WA E s WAL Yol 9
E AAS AEF Bosllof sk S o7] 2 UsiTh

k=Y

Q) T4 el st H7FdE Table 89 #A18k
St 2 FAE F99 HF A4 22.3 + 4.89/32F
(69.8%) 0131t} & 1004 3&*& A} AE FHE
74°C o3 712 &) 31.5%, &8 A ¥ z€ 4
¥ 7, uh, o] FRANS 66.34, 28 F 2%
] 9@ 23R 64.14, AEH A HEshes 871

Olﬁ

Subcategory fem

Point Mean £ SD Percentile

Menu
planning

Cooking

Menu planning based
onCCP1

Process control of PHF
based on CCP2

Washing and disinfection
of fiuits and vegetables;
recording of disinfectant
concenfration

Handling and storage of
foods on working table
with at least 60 cm hight
from floor

Use of different knives,
cutting boards and
gloves before and ofter
cooking or kinds of foods

Verfication of infemal
temperature 1o reach 74
or more by measuing
at least 3 samples per
batch

Temperature control
and prevention of
contamination after
cooking

Sampling preserved
medals before serving
and keeping atf sealed
confainer for 72 hours
(excluding holidays)

Wearing clean uniforms,
gloves, efc during
senving and use of
utensils for serving only

Preserved
medais

Serving

Examination of
cleanliness of dish and
maintenance of dish
atleast 71

Sanitary management
of dity equipment and

Washing/
Disinfectiory
Storage

utensils by disassembling,

washing and disinfection

Management of food
contact containers in
dry and sanitary
condition after washing
and disinfection

Total

3 24+103 8.1
3 25+t 074 830

3 23+128 759

3 23%1.28

75.9

3 20104

66.3

3 094139 315

3 1.9+£079 641

1 081039 778

1 05+ 041 533

3 26£084

87.4

3 23x074

75.6

3 1.8£063 600

32 223+ 489 698
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Table 9. Assessment results of envionmental sanitation

management category

Point Mean = SD Percentile
3 24+068 789

Subcategory  ltem

Cleaning Establishment of
permanent written
cleaning schedule

Condittion of 3
cleaning and
arangement

Labeling and 1
separate storage of
detergents,
disinfectants and
pesticides

Storage and  Adequate 1

disposalof  management of
wastes waste in kitchen
Adequate 1
rmanagement of

outdoor waste

Installation of air curtain~ 3
or luring lamp and

regular disinfection

Total 12

20+ 079 674

0.6+ 048 648

07+038 733

08 + 0.37 833

Pest control

23+ 102 752

89+ 181 738

Table 10. Assessment results of HACCP system category

ltem Point Mean = SD Percentile

Adeqguate performance 3 1.8 £ 1.46 61.1
as a teamn leader in HACCP
system implementation

Systematic fraining of team 1 0.6 = 0.49 61.1
members and full recognition

of their duties

Understanding of CCP logs 3 1.7 £ 0.96 57.8

and real time recording of
monitoring results

Total 7 42+228 59.7

Table 11. Assessment results of safety management category

tem Point Mean = SD Percentile

Execution of regular safety testin 3 29 £ 057 96.3
accordance with relative

regulation

Educdation of safe operation 1
procedure of cooking equipment
and utensils, nomination of
supervisor, and notice on board

Maintenance of floors in kitchen 1

09 £020 900

07 £ 045 72.2

unslippery

Inspection of sanitation and safety 3 2.7 £ 094 88.9
with daily checklist

Total 8 7.2 +1.42 89.7

S7bEsto B Plngx) e AV s 9 wiek Bele) of
& %27 QPR 19 94 - R A A4 7 712



Table 12. Comparison of food safety practices score by
characteristics of school and school foodservice

Category N Mean £ SD 1 (F) value
Classification Elementary 14 6229 £ 11.958° 3.293*
ofschool  Middie 13 7626 + 9.631°

High 16 68.15 + 13.589°

Middle & High 10 66.38 £ 10.752°
Type of Self-operated 18 62,63 + 12485 —2.325¢*
foodsenvice conracted 36 7071 £ 11.807
operation
* p <005

a,b: different suderscript letters are significantly different among
groups by Duncan's multiple range test,
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