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Abstract

The purpose of this study was to analysis the sanitary management performance based on HACCP system for school
foodservice. This study was carried out from September 2008 until December 2008 and is targeted towards schools’
dietitians that work at schools with school foodservice. The regional distribution of this research is as follows; 377
schools in Seoul, 648 schools in Gyeonggido, 160 schools in Kangwondo, 438 schools in Choongchungdo equaling
1,623 schools in total. When school foodservices were put through sanitation management achievement level analysis
applied by the HACCP system, results displayed that management of temperature (3.96 points), time (4.08 points), and
cross-contamination (4.07 points) were all below the average achievement level. HACCP system’s achievement level
based on the TQM showed that areas for strategy development, leadership, information and analysis had low
achievement levels. Achievement levels for CCP are quality check, delivery/distribution process, sterilization/cleansing
of food’s contact surface. As a result of multiple regression analysis of the factors that influenced sanitation
management achievement level of school foodservice HACCP system; sanitary job standard showed 35.6% and CCP
achievement levels showed 26.8% explanatory rate. In particular, Kangwondo’s number of foodservice provided to per
cook was small. Also, the better the processing management was assessed, the higher the sanitary job standard
achievement level became resulting to a explanatory rate of 39.5%. Elementary schools showed a higher explanatory
rate of 37.0% than middle and high schools. CCP achievement levels in middle and high schools with self-operated
foodservice had a 28.0% variable explanatory rate, which was the highest. The better the drainage system, leadership
and assessments turned out to be, the higher the CCP achievement levels became. In summary, to revitalize HACCP
system that is based on the TQM, it is considered that proper database of HACCP system for school foodservice’s
sanitation management be constructed and more emphasis should be put on strategy development to improve customers’
satisfactory level. In addition, improvements in achievement levels of time, temperature, and cross-contamination for
sanitary job standard and CCP achievement level are essential. (Korean J Community Nutrition 14(6) : 817~830, 2009)
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Table 1. Status on meal service facilities, equipments, and tools

Classifications [ferns Mean £ SDV
Preprocessing Room 0.51 £ 0.42
Footwear Sterilizing Facility of the Entrance 0.89 = 0.22
Insect Net - Heat Suspender 0.86 £ 0.23
Water Supply Facilities (Faucet, Gun-type Nozzle, Hose, efc) 0.86 =+ 0.23
Toilet inside the Meal Service Room 0.81 £ 0.33
Worktable 0.87 £ 0.22
Preprocessing Section Inspection Table 0.80 = 0.27
Delivery Crate 0.88 + 0.22
Freezer - Refrigerator (Walk-in Refrigerator) 0.83 = 0.24
Sink (Food Cleansing and Tableware Cleansing) 0.77 £ 0.27
Sink (For Food Cleansing use only) 0.75 £ 0.30
Themometer (Digital Probe Thernometer or Surface Thermometer) 0.95 £ 0.15
Air Curtain at the Entrance Door 0.84 + 0.32
0.82 £ 0.14
Hand Sterilizing Facility in the Cooking Room 0.86 £ 0.24
Washing Facility in the Cooking Room 0.80 £ 0.28
Cooling-Heating Facility in the Cooking Room 0.70 = 0.30
Cooking Tools for Various Cooking (Combi-Steamer (Oven) efc) 0.47 £ 0.45
Cooking Section Supply Table with Warming Facility 0.38 £ 0.43
Supply Table with Cooling Facility 0.29 = 0.39
Knife-Cutting Board Sterilizing Facility 0.86 £ 0.28
Rubber Glove Sterilizing Facility 0.75 £ 0.38
0.64 £ 0.19
Sink (Tableware Cleansing use only) 0.75 £ 0.30
) ) Tableware(Rice dish, Soup bowl, Side-dish container) Sterilizing Facility 0.80 £ 0.29
Cleansing Section o o "
Distributing Tools Sterilizing Facility 0.82 = 0.29
0.79 £ 0.21
Food Storage Room 0.79 £ 0.27
L - Cooking Section (Rice Cooker and Frying Pot) 0.82 £ 0.25
Ventilation Facilities ) . .
Cleansing Section (Dishwasher) 0.71 £ 0.33
0.77 £ 0.22
Inspection-Preprocessing Zone 0.85 = 0.26
Lighting Facilities Cooking Section 0.88 £ 0.22
0.87 £ 0.21
Waterway between Washing Table and Trenches 0.82 £ 0.25
Drainage Faciliies frenches 0.83 = 0.25
Gris-trap 0.69 £ 0.37
0.78 + 0.22

1) Use the following for calculation; Absent:0 point, Unsatisfactory: 0.5 point, Satisfactory: 1 point
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Table 2. Analysis of hygiene duties' execution level
Management Contents Mean + SDV
Inspect accordingly to food type temperature standard 4.06 £ 0.65
Maintain-confirm tfemperature levels; refrigerate (below 5°C), freeze (below —18°C) 4,26 £ 0.80
Temperate Food that requires tfemperature management must be refrigerate - freeze until it is 3.95 + 0.89
Management While cooking, standard cooking temperature for various food types are recorded 4,07 £ 0.84
After cooking and before consumption, femperature refrigerated food is stored below 10°C 348 + 1.0
and heated food is maintained over 57°C
3.96 £ 0.55
Food products are inspected as soon as they are delivered 425 £ 1.02
) Food products are not left alone in room temperature for more than 30 minutes. 3.92 £ 0.92
T||\r/|T2] enogement Frozen products that have metted but are below 10°C are used af that instant 3.78 £ 1.14
Completion of cooking time is accurately recorded 3.92 £ 0.85
Consumption of food must be completed within 2 hours of cooking 4,50 = 0.67
4.08 + 0.60
General Working Section, Sanitation Section is Clearly classified and preprocessing, cooking,
equipment cleansing and so forth is caried out at different sections 3.50 £ 1.08
Knife, cutting bogrd, rubber gloves, and food-handling tools must be classified and used as 499 + 0.7]
Cross-contamination  Pre - post cooking food
Management Everytime a working process changes, hand cleansing and sterilization is caried out and rubber 405 + 0.75
gloves must be properly used and looked after
Left-over food must not be mixed with new food 4,09 £ 0.91
Food must be covered up after cooking, to prevent cross-contamination from happening 4.40 £ 0.65
4,07 +£ 0.55
Maintain temperaturemoisture level in food products' storage location 3.70 £ 0.88
Differentiate food products from non-food products and store them separately 4,27 £ 0.83
Sl:r/cl)orcr}%Zement Food Storage Shelf must be at least 15cm away from the floor and wall so that it is easyto clean — 4.11 + 0.91
Stored food products are displayed so that its expiration date is easy to read 4,37 £ 0.70
Stored food products are storedmanaged so that FIFO method can be practiced 4,55 £ 0.58
4,20 £ 0.55
Cooking staff perform health inspection twice a year and its data are recordedstored for two years  4.82 + 0.42
Hygiene education for the cooking staff and food product supplier is performed, and evaluation
) of cooking staff is being carried out 462 £ 058
P’\eﬂrgcsgglel-r!\r/grine Cooking staffs's personal hygiene must be inspected and recorded before work 4,42 £ 0.74
Person in charge of food supply must perform hand cleansing and sterilization, and must wear 20 + 0.83
clean apron, head towel and sanitation mask 4.29
Cooking staff with a wound or concern for infection must be excluded from work 4,26 £ 0.87
4,48 £ 0.48
Cleanliness of frays, cooking tools, side-dish containers, delivery automobiles are routinely 412 + 0.79
inspected
Tools - Equipments'  cooking instruments are faken apart and cleansedsteriized after being used 4.40 + 0.67
Hygiene Knife, cutting board, dishcloth, stainless fools, kitchen instruments are sterilized more than once perday 4.61 £ 0.58
Management ) N
RefrigeratorsFreezers are sterilized everyday 3.86 £ 0.93
Toolsequipments that are broken or out of order are instantly repaired 3.83 £ 0.86
417 £ 0.56
Total 4,16 £ 0.41
1) Likert 5points Scale (1point: Hardly being executed ~ 5points: Being executed very well)
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Table 3. Analysis in execution level of HACCP system based on TQM
Classifications Contents Mean + SDV
School Headmaster's infentions in Management of HACCP System is determined 3.18 = 1.00
Share knowledge on HACCP with students' parents through printed matter, bulletin board, 3.45 + 0.97
) homepage and etc.
Leadership School Meal Service has a clear HACCP structure 3.80 + 0.86
School meal service's employees are fully aware of and take responsibility for HACCP duties 3.69 + 0.87
Our school's meal service instruct duties according to a consistent framework 3.90 £ 0.80
3.60 £ 0.63
When establishing school meal service management plans, HACCP is fully reflected on 4.26 = 0.70
A framework is being developed for a successful management of HACCP system 3.25 + 0.83
A forecast of expected results from HACCP system management exists 3.41 £ 0.77
Strategies Development on Achievement plans and methods for HACCP system is established 3.53 + 0.81
Obstacles on HACCP systemns' performance is grasped and is being improved 3.41 £ 0.90
Proper understanding of the Requirements in HACCP system management on students,
school staffs and cooking personnel 295 £ 1.00
3.47 £ 0.61
HACCEP is being reflected on when educating employees and improving training data 4.07 £ 0.74
Human Resources " , . . )
HACCP performance positively influences employees' job satisfaction 3.42 + 0.85
3.74 + 0.65
By providing food related data on other schools' meal services and suppliers, and HACCP
data, strategic partnership is devised 3.39 £ 0.90
Data and Analysis Results of HACCP system management is being systematically monitored(analysed) 3.17 £ 1.00
Data and related information needed for HACCP system management is well organized 3.05 £ 1.00
Bulletin board, printed matter, homepage etc provides school meal service information to 413 + 0.76
infernally - externally related person
3.43 £ 0.65
Customer Satisfactory  HACCP execution positively influences students and schooal staffs' satisfactory level 3.58 £ 0.84
Level Students and schooal staff are generally satisfied with the food and service 3.87 £ 0.67
3.72 £ 0.65
Food products' suppliers are cooperative in HACCP systern management
(Abide by Inspection Level when supplying) 3.86 £ 0.74
Process Control Inspection of food products and food production processes actively perform HACCP standards  3.98 = 0.70
HACCP reflects on Food Supply and its execution 3.86 £ 0.77
3.90 £ 0.63
Valuation HACCP System is being reflected on School Meal Service Valuation 3.72 £ 0.87
Total 3.62 £ 0.53

1) Likert 5points Scale (1point: Hardly being executed ~ 5points: Being executed very well)
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7F38kar, 77 4] 7hed] 3.907 0% Fare] P =
Table 4. Analysis of CCP (Critical Control Point) execution level
Classifications Contents Mean £ SD"
Menu planing Menu planing 4,42 + 0.60
Cooking procedures of PHF 4.40 £ 0.70
PHF process control
Recording CCP sheets 4.41 £ 0.75
4.41 £ 0.58
Inspection Compliance of the inspection criteria 427 £ 0.83
Refrigerator/freezer temperature Temperature records control 4.55 = 0.60
Cleaning/sterilization of vegetables and fruits  Sterilization of vegetables and fruits 4.52 + 0.64
Clossification of Food Handling container 4,54 + 0.60
Food Handling and Cooking
Measuring the core temperature after Cooking(Heating) 4,45 + 0.68
4,50 £ 0.57
Confiming the cleaniiness of foodservce distiibution and foodservice utensils  4.07 = 0.85
Process of transporting and distributing food
Optimum distribution temperature and Recording 3.67 £ 1.00
3.87 £ 0.79
Cleansing-Sterilization of food contact surfaces Cleansing-Sterilization of food contact surfaces 4.21 £ 0.86
Total 4.34 £ 0.47

1) Likert 5points Scale (1point: Hardly being executed ~ 5points: Being executed very well)



824 - HACCP A| =l A8 shwg2] S| 3e] el 33k

1o
:(I)L_ll
2,
Ol
‘jg o
T
3
Ir
N,

ol 7] 5t SSRGS
1=, FAAA - Adn) - 7]
J =24 HACCP A|AH9)
TFE, THEUFE VAT AETY CCP 33

a7 S AT

v

o
BN
ACN
o,
5
ot
o,

=

3

D)

=
=2
rH
Y
% oy
H
oo
Y

HN e <1 o
o of
N

<
Rl o

a
>

Ir
ko
re

e MN
o
o2
o

s
=
B
to
ro

o
A
AU
rr

> to
N o rr

o fllo
G

o

.

rl
m o

A5t A= Table
O,

O
=
>
1o
o,
L
zjl
1>
~
-
-4
i
o
§
>
o [
2
&
FX
of
>

o

Ao

ol

o,

>

MN

o,

l

filo

)

do

ox

ilﬁ 4

s

1=}

M

1 e

O;; _t(_}(
M

qﬁ 1z

Sl

i okl
39 o

=
A TEF FAEFe) 35.6%% BT
Hhy _,—_17_11511—5__11:‘% %g]x%o] 294 o:]z‘%ke_:}o] o] Al
EFtthH(p < 0.05). & FAolA 1A S 8t
32491 Sy} ¢l

ofe} S ez ShulellA] HACCP 73]
R mAAe] TS P4 JFS P Yol
23 Au) o] gk SH Bl wAe] FANEE FFS
P} BISHES: @ Zolch, teb] ARSI} Sl
G Ltk 218 G 2ol

2 5 weo] ngjo] FARSES] vhet s} w4 Ao 7

ofrt
o
=
o
b
E}i r
ol
1
= o A
(@]
wEhS
o & =

N
-

dlo 1%

o

aw
>
Q
(@)
ae)
O
=) o2

7k Qstalekan w7 Gl 20 ekt e 413}
AB|2se] thet FARESE 37} 4] JApE e n
FEE SYATEE FYFF) FLFE S

i

il

4
& OHr 32 N

d - Adn] - 7]
T, H71E A|9)sE TQMell 718 HACCP A8 8% 4=
P JABATFETE THTTS A 33.6%, 7%
35.2%, A% 39.0%, FHE 31.4%= AEsldr). 53]
A&, A7E, FHE A9 gudeln] f-20421 o2 4
&S A= AR Yeht gluy] o] s ¢

AT S o) HokE o % QIRITHp < 0.05).

(2) S W G FEE QTR Tl 9
P vR= 8]l

ST W SAGEHE AT EE Tl %=

] X]= QolS FAVS A= Table 63 ). 258w

R T
- mgaho] vae] AR RIE el Eol Hehia
L S

=
5

0] A= A 37.0%% A et 25t X
21l 11 w7 AaL, J47 19 e $7]4)
o) F25 AT EE Tl =34t (p < 0.01).
T - At YUAre] Aol BaL, A - Al
THIEO] EEE YRS FTEo] =T

(p <0.05). 258w+ TQMel A HACCP A8 &
§ FHFFIN IS IS AL G TQM

Table 5. Factors of the influence on hygiene duties' execution level of the area

Independent variables Total Seoul Gyeonggido Kangwondo Choongchungdo
(1,623 schools) (877 schools) (648 schools) (160 schools) (438 schools)
Dietitian' career 0.053"* 0.110* 0.022 0.130* 0.031
1 cooking staff per food service consumer -0.009 0.041 -0.006 -0.096 0.000
Food service equipment? 0.073%* 0.060 0.077* 0.041 0.059
Ventilation facilities 0.07 7% 0.086 0.065 0.044 0.113*
Lighting facilities 0.054%* 0.075 0.085%* -0.021 0.027
Drainage facilities 0.054* 0.041 0.036 0.000 0.113*
Leadership 0.177%%* 0.169* 0.17 3% 0.204 0.236%**
Strategies 0.137%%* 0.27 7k 0.082 0.147 0.083
Hurman resources 0.079** 0.129* 0.075 0.092 0.064
Data and analysis 0.084%* -0.017 0.077 0.095 0.125%
Customer satisfactory level -0.061* 0.034 -0.018 -0.187* -0.127*
Process control 0.183%** 0.137* 0.250%** 0.220%** 0.108
Valuation 0.005 -0.089 -0.037 0.172% 0.046
adjusted R? 0.356%** 0.338##* 0.352%* 0.395% 0.31 6%

1) Standardized B

2) Availability of foodservice utensils in preprocessing, cooking, cleaning section.

* p <0.05 **: p<0.01, *** p<0.001
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Table 6. Factors of the influence on hygiene duties' execution level of the school level and type of operation
Middle - high (808 schools)
Independent variables Flernentry Self-operated Contracted Subtotal
(815 schools)
(513 schools) (295 schools) (808 schools)

Dietitian' career -0.007" 0.053 0.099* 0.074*
1 cooking staff per food service consumer —0.056* 0.021 0.065 0.028
Food service equipment? 0.098%* 0.052 0.069 -0.055
Ventilation facilities 0.114%* 0.062 0.001 0.037
Lighting facilities 0.032 0.072 0.110 0.086**
Drainage facilities 0.055 0.096* 0.007 0.051
Leadership 0.100%* 0.344% %% 0.063 0.2] 2%
Strategies 0.099* 0.183%** 0.168* 0.163%**
Human resources 0.099* -0.021 0.197** 0.085
Data and analysis 0.143%** -0.012 0.139 0.058
Customer satisfactory level —0.120%* -0.019 -0.002 -0.018
Process control 0.225%%* 0.060 0.21 7%= 0.137%*
Valuation 0.041 0.007 -0.148* -0.048

adjusted R? 0.370Q** 0.327 #k 0.367 ik 0,342

1) Standardized B

2) Availability of foodservice utensils in preprocessing, cooking, cleaning section.

* p < 0.05, **: p<0.01, *** p < 0.001'
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Table 7. Factors of the influence on CCP execution level of the area

Independent varidbles Total Seoul Gyeonggido Kangwondo  Choongchungdo
(1,623 schools) (877 schools) (648 schools) (160 schools) (438 schools)
Dietitian' career 0.000" -0.031 -0.003 0.010 0.080
1 cooking staff per food service consumer 0.004 0.039 -0.007 -0.059 0.000
Food service equipment? 0.001 -0.039 0.006 0.028 0.031
Ventilation facilities 0.025 0.082 0.050 -0.124 0.041
Lighting facilities 0.018 -0.034 0.050 0.034 0.008
Drainage facilities 0.07 7% 0.046 0.034 0.075 0.097*
Leadership 0.108** 0.105 0.154%x* 0.025 0.148*
Strategies 0.083* 0.098 -0.063 0.111 0.190%*
Human resources 0.092** 0.088 0.144%** 0.150 -0.013
Data and analysis 0.120%** 0.094 0.127* 0.182 0.053
Customer satisfactory level -0.078** -0.007 -0.094* -0.115 -0.004
Process control 0.133%** 0.120 0.17Gk** 0.150 0.096
Valuation 0.135%*%* 0.081 0.112%* 0.171 0.163%**
adjusted R? 0.268%**%* 0.20Q%** 0.253%#* 0.27 7 %% 0.30@%**

1) Standardized B
2) Availability of foodservice utensils in preprocessing, cooking, cleaning section.
* p < 0.05 **: p<0.01, *** p<0.001

Table 8. Factors of the influence on CCP execution level of school level and type of operation
Middle - high (808 schools)

) Elementary
Independent variables (815 schools) Self-operated Contracted Subtotal
(513 schools) (295 schools) (808 schools)

Dietitian' career -0.009" 0.010 0.016 0.003
1 cooking staff per food service consumer -0.003 -0.008 0.042 0.010
Food service equipment? 0.033 0.029 -0.110 -0.032
Ventilation facilities 0.025 -0.004 0.094 0.026
Lighting facilities 0.042 -0.021 -0.015 -0.014
Drainage facilities 0.030 0.177%%%* 0.042 0.126%*%*
Leadership 0.102* 0.196%* -0.010 0.106*
Strategies 0.083 0.047 0.146 0.074
Human resources 0.132%* 0.027 0.064 0.059
Data and analysis 0.137%* 0.074 0.147 0.118*
Customer satisfactory level —0.150%** -0.016 0.032 -0.003
Process control 0.155%** 0.096 0.156 0.115*
Valuation 0.142%%%* 0.154%* 0.087 0.124%%*

adjusted R? 0.275%x** 0.280** 0.228%** 0.267

1) Standardized B
2) Availability of foodservice utensils in preprocessing, cooking, cleaning section.
* p <005 **: p<0.01, *** p < 0.001
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