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ABSTRACT

The purpose of this study was to identify the school foodservice employees performance
with HACCP (Hazard Analysis and Critical Control Points) and the barrier factors and provide
some useful data to improve the hygiene and safety of the school foodservice. A survey
was conducted on 56 nutrition teachers/nutritionists and 342 school food service employees.
First, the work experience of nutrition teachers/nutritionists was the highest with 34.3
years of experience at 64.3%, and the age was highest at 30~40s at 50%. Second, a comparison
of the nutritionist or nutrition teachers group’s and school foodservice employees perception
of CCP performance found that the latter group-perceived that the performance was higher
than the former group. Such a result suggests that school foodservice employees engaged
in cooking perceived that they were performing the CCP well, whereas the nutritionists
or nutrition teachers did not (p<0.001). Third, school foodservice employees  perceived
hygienic score was 88.83 on average on a 100-point scale. Fourth, an analysis of the
correlation between hygiene knowledge and the CCP performance of foodservice employees
revealed a significant correlation between provinces. Overall, a higher level of hygiene
knowledge of foodservice employees indicated a higher CCP performance. Therefore, it
is important to narrow the environmental and physical gaps among schools. Moreover,
the level of hygiene management performed by foodservice employees needs to be improved
by conducting continuous and regular training for foodservice employees.

Key words: school foodservice, HACCP, school foodservice employees, hygiene,
barriers

Received: 26 July, 2020 Revised: 18 August, 2020 Accepted: 24 August, 2020

'Corresponding Author: Jung Hwa Choi Tel: +82-2-3708-9262 E-mail: junghwachoi@sewc.ac.kr

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial
License (http://creativecommons.org/licenses/by—nc/3.0) which permits unrestricted non—commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.


https://crossmark.crossref.org/dialog/?doi=10.7856/kjcls.2020.31.3.411&domain=http://kjcls.or.kr/&uri_scheme=http:&cm_version=v1.5

412

3

S=EAIGA MEISE|X] M31H 35 2020

L A& WFAZ Tt o 718 SEske e Hold

P W S| S4 Alsat 24, 44 5 ozt

T HgRt 71 FEie AR SRR Q1 3 gzes g stugAle] Bae stugalo)
StugAe] tieh A2LE7F S7FHAL 9loF, 8t g0 spatelA| Al7|T M) AR Alalo] wiekTl

Table 1. Changes in CCP as revised school meal food safety management guidelines

15t 2nd 3rd 4th
(2002~2003) (2004~2009) (2010~2015) (2016~Now)
CCP1

Composition of
menu

Review of menu composition
to exclude PHF(potential
hazard food)

Review of menu composition
to exclude PHF(potential
hazard food)

Menu review

CCP2

Process control of
PHF

Temperature and time Temperature and time

management through management through

process control of PHF process control of PHF

Process control for time /
temperature control for
safety (TCS) foods

CCP3
Check temperature and Check temperature and
Inspection inspect expiration date for inspect expiration date for  Inspection
processed foods processed foods
CCpP4 —-CP1

Refrigeration and

Refrigeration and freezer Refrigeration and freezer

Refrigeration and

freezer . . freezer(room)
temperatures for storing temperatures for storing
temperature temperature
food food
management management
CCP5 —CP5 —CCP4

Cleaning and
disinfection of
raw vegetable

Disinfectant concentration of Disinfectant concentration of

vegetables and fruits raw vegetables and fruits

fruits Food handling and
CCP6 —  cooking process
. Cross contamination of food Cross contamination of food
Food handling and ; .
; handling process and handling process and
cooking process . .
cooking temperature cooking temperature
CCP7 — CCP5
Carry and Hygiene, temperature and Hygiene, temperature and
y e time of distribution and time of distribution and Carry and distribution
distribution
carry process carry process
CCP8 —CP8 —CP2

Cleaning and
disinfecting food

Cleaning and disinfection of Cleaning and disinfection of

Cleaning and Disinfecting

tableware tableware Food Contact Surfaces
contact surfaces
CCP9
. — delete - -
Personal hygiene
6 CCPs, 5 CCPs,
9 CCPs 8 CCPs 2 CPs 2 CPs
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Table 2. General characteristics of the schools

Category N(%)
Elementary school 9(16.1)
School level Middle school 13(23.2)
High school 33(58.9)
Joint operation 1( 1.8)
. Public 51091.1)
Establishment type Private 5(8.9)
Meal management Single cooking 55(98.2)
type Joint cooking 1( 1.8)
Classroom serving 6(10.7)
. Diningroom serving 48(85.7)
Type of serving
Classroom +
. . 2(.3.6)
diningroom serving
Providing meals of 301~600 6(10.7
Junch 601~900 19(33.9)
901~1200 22(39.3)
(n=53)
More than 1201 6(10.7)
1~200 2(7.4)
Providing meals for ~ 201~400 7(25.9)
dinner 401~600 8(29.6)
(n=27) 601~800 9(33.3)
More than 801 1( 3.7
Number of meals 1 time 26(46.4)
provided 2 times 30(53.6)
Have a responsible ~ No 14(25.0)
cook Yes 42(75.0)
1~3 6(10.7)
Number of cooking — 4~6 38(67.8)
employees 7~9 8(14.3)
More than 10 40 7.2)
New and modernized 2001~2009 31(59.6)
dining room (yean) . 2010 21(40.4)

(n=52)
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Table 3. General characteristics of nutrition teachers (dietitian) according to the school level

School level

Category Elementary  Middle High Toral o
Nutrition teacher and dietitian
. 1~3 1C1LDY 10 7D 40118 6( 10.7)
?y(/s:i)“pe“eme 3~ 10 30333 6(462)  27(79.4) 36(643) 126107
More than 10 5( 55.6) 6( 46.2) 3( 88  14( 25.0)
20~<30 1 11D 2( 15.4) 10( 29.4)  13( 23.2)
<30~<40 6( 66.7) 4( 30.8) 18( 52.9) 28( 50.0)
Age 7.982
<40~<50 2(22.2) 6( 46.2) 5147 13(23.2)
<50~<60 0C 0.0 1C 7.7 1C 2.9 2( 7.1
) . Nutrition teachers 3(33.3) 0C 0.0) 1C 29 4C 7.1 .
Working position o 11.213
Dietitian 6( 66.7) 13(100.0)  33(97.1) 52(92.9)
College 1(11.2) 1C 7.7 6( 17.6)  8( 14.3)
Educations University 4( 44.4) 3( 23.1) 11( 32.4)  18( 32.1) 2301
Graduate school 4( 44.4) 9(49.2)  17( 50.0) 30( 53.6)
Total 9(100.0) 13(100.0)  34(100.0)  56(100.0)
Cooking worker
] 1~3 5( 10.6) 9( 10.6) 18( 8.6) 32( 9.4)
?y(/;ri)”pe“eme 3~ 10 10(21.3) 49 57.6) 127 60.5) 186( 54.4)  26.665 "
More than 10 32( 68.1) 27( 31.8) 65( 31.0) 124( 36.3)
~<40 oC 0.0 40 4.7 9C 43) 13( 3.8
Age <40~<50 22(46.8) 5106000  77( 367 150( 43.9)  16.249”
<50 25( 53.2) 30( 35.3)  124( 59.0) 179( 52.3)
Cook(Technical officials) 1C 2.1 2( 2.4 6( 29 9 2.6)
Working position Responsible cook 6( 12.8) 6( 7.1)  21(10.00 33(C 9.6 1.326
Cooking worker 40( 85.1) 77( 90.6)  183( 87.1) 300( 87.7)
Indefinite contract 47(100.0) 82(196.5) 194( 92.4) 323( 94.4)
Employment type i 5.134
Fixed—term contract worker ~ 0( 0.0) 3C 35  16( 7.6) 19(C 5.6)
Middle school 3C 6.4 2( 24)  18( 8.6) 23( 6.7
. High school 41(087.2) 770 90.6) 172( 81.9) 290( 84.8)
Education 7.734
College 2( 43) 3C 35  17C 81) 22( 6.4)
University 1C 2.1 3( 3.5 3C 1.4 70 2.0
Whether you have a Yes 38( 80.9) 55( 64.7)  163( 77.6) 256( 74.9) 6.402"
cooking certificate  No 9( 19.1)  30(353)  47(22.4) 86( 25.1) ’
Total 47(100.0) 85(100.0)  210(100.0) 342(100.0)
I)N(%)
"p<0.05, "p<0.01, ""p<0.001
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Table 4. Reliability analysis result by CCP/CP area

Category [tems Croncblach s
1. For safety, a menu that requires time and temperature control, check the cooking start
time according to the process plan and cooks.
2. For safety, menus that require time and temperature control are mixed within 1 hour and
30 minutes from the start of serving.
CCP 2 3. The person in charge of the process checks the mixing start time and the serving start 0.811

time according to the number of cooking (e.g., Ist, 2nd, etc.).

4. If you fail to perform the task at the specified time, record the time and reason you
performed.

5. If the task is not performed at the specified time, determine the cause, and establish a
countermeasure to prevent recurrence.

1. A disinfectant that has the same disinfecting effect as immersed for 5 minutes at an
effective chlorine concentration of 100 ppm is used according to the dosage and usage.
2. Before sterilizing vegetables, check the effective chlorine concentration each time.
3. Check whether the central temperature of all cooked foods except rice and soup is 75°C
CCP 4 or higher (shellfish 857). 0.726
4. Knife, cutting board, gloves, and containers are used separately to prevent
cross—contamination.
5. After the pre—processing and cooking process is over, write it on the record sheet
immediately.

1. When the temperature is not maintained, the serving is completed within 2 hours after
the cooking is completed.
. The serving utensils are washed, disinfected, and dried.

CCP 5 Do not pour the leftover food that was served into a new container. 0.741

. Wear sanitary clothing (apron, sanitary cap, mask) when serving.

. Record on the sheet immediately after cooking and serving.

LA W N

. Heated foods, including rice and soup, are kept warm and served at a temperature of 57
C or higher

1. Check whether the refrigerator is below 5 C / freezer below —18 C, and if there are two
or more, check and record each.

2. When checking and recording temperature, check whether raw materials and cooked food
are stored separately in the refrigerator.

3. Check whether the ingredients in the refrigerator / freezer (room) are stored in the

packaging or the container with the lid. 0873

CP1

4. The temperature of the refrigerator / freezer (room) is checked with an external
thermometer that can be inspected and calibrated.

5. Check whether the ingredients are not stored in the refrigerator and freezer (room)
beyond the expiration date and are not used for school foodservice.

1. Once a month, check whether or not the residual detergent is on the plate.
2. Disinfectant is prepared daily and used after checking the concentration.
3. Record the name and concentration standard of the disinfectant to confirm the dilution
CP 2 concentration of the disinfectant. 0.826
4. Once a month, check if the surface temperature of the plate is 71 C or higher with a
thermo label.
5. Check and record the set temperature of the dishwasher or sanitizer daily.

Total 0.926
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A 9.6%, ZHZAFELS 87.7%H2H, 94.4%7F
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IEHJ} T FF 6.7%, I1E 84.8%, 2,3
WA & 6.4%, 434 E0] 2.0%A°H 9l
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St Hl&2 74.9%F 0, 25.1%= XA S
o] gATHp<0.05). AEAY stao|A +=P= A
T+Chang & Bae 2010)9] ollx= XA AHEF
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Lee 2011)& XA AAF AAE°] 63.0%%
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CCP5 0.741, CP1 0.873, CP2 0.826& 2 t}.
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2 HjA]

JUE 7, HH*‘ o % i A 440
FG.60%), W Fe TP IFAEL 57C



ro
ol
e

ol

J

ol4fo] SAEES L - vl (3.98WR 1
Ehith ZelFARSS 37 olsle) $YES 1

A9, AR WY A4 1 AR Se
(4.1874), ‘CCP42] WA=IFH, Ze)3Ho] By
F 71540 Hh2 AT 4.419), CCP 59

D34 Z2ABAIRY CCP 4= o HONR9! 24 419

ZYgE & HjAlE & I 75X A/t
o' (4.443)E YeErsrh

Z AP A71HE7EsE CCP 3t FHIA
7} QA sk AT HE FEoA A UES
o, AFEoA 22SARY] Rt FFAPT
ZESAHS $Y=E FUIRE A} FARHITH
(Song & Chae 2008). CCP2 o4& ‘“H3jAl A

Table 5. Comparison between nutrition teachers/nutritionist and cooks regarding the CCP performance

CCP performance

Category ftem Nutrition teachers/nutritionist’ perception? ~ Cooking staffs performance” tvalue
1 412 + 0.88 470 + 0.64 -4.746"""
2 439 + 081 480 + 0.52 -3.698"""
CCP2 3 4.16 + 0.99 472 + 0.66 -4.14""
4 332 + 1.32 418 + 1.16 -4.59""
5 3.68 + 1.15 450 £+ 0.95 -5.06"""
Sub total 3.93 + 0.84 458 + 0.59 -5.56""
1 4.46 + 0.68 485 + 0.43 -4.19°""
2 400 + 1.06 462 £ 0.79 -4.18""
CCP4 3 467 + 0.54 493 + 0.33 -3.56"""
4 440 £ 0.65 4.88 + 0.38 -5.39"""
5 3.30 + 1.06 441 + 094 -8.06"""
Sub total 4.16 £ 0.57 473 + 0.41 -7.21""
1 426 + 0.83 475 + 0.66 417"
2 454 £ 0.65 4.89 + 0.35 -3.92""
Cps 3 3.39 + 1.20 459 + 0.76 =127
4 461 + 0.70 486 + 0.45 -2.58
5 3.60 + 1.14 444 £+ 093 -5.29"""
6 3.98 + 0.83 471 £ 0.67 -5.95""
Sub total 4.06 + 0.56 470 + 0.41 -4.52"""
1 4.68 + 0.54 488 + 0.41 -2.60"
2 432 + 0.78 471 + 0.54 441"
CP1 3 433 + 0.78 4.83 £+ 0.47 -4.58""
4 472 + 045 487 + 0.42 -2.40"
5 447 £ 0.75 4.86 + 0.45 -3.78""
Sub total 450 + 0.54 484 + 0.37 -2.55"""
1 4.63 + 0.77 467 + 0.79 -0.37
2 475 + 0.51 485 + 0.52 -1.32
CP2 3 435 + 093 470 + 0.78 -2.67"
4 465 + 0.74 477 + 0.67 -1.22
5 433 + 0.85 4.80 £+ 0.59 -3.85""
Sub total 454 + 0.59 476 + 0.52 -2.55"
Total 424 £ 0.49 472 + 0.36 -7.04""

YMean + SD, 5-point Likert scale: 1=Not performing at all~5=Performs very well.

2n=57, The degree of HACCP performance by the cooking staff recognized by nutrition (teachers)

n=355, HACCP performance level recognized by the cooking staff

Eak

"p<0.05, “"p<0.01, """p<0.001
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Zoll AL FoHA] 3 A9, AAR P A]
23 O AME 71E31E(4.18%), CCP4ollA =
AAEBH, 2830l B § 71EA | H=E
ZHAg3it (4.413), CCP5oAE “AAYZH, =
2]37go] Bt & 7|5A] o HiE et (4.44
)9 &0l 454 olstE Uehth FEA &
gIAEE ddoRE P AHlee & Kim
2014)0M = 23l e S8 AI7HL 4]
AZE A7 RT3 Agail Alztol 2 S3gst

A g BE AR 3 AL AAE 7IE

Table 6. Hygiene knowledge score of cooking staff

CERAZ HA] S wiE 2EjeE & 2417 o]
ol wfAle ehagiel oA et @

@A} QAT S w0} 2EFAIAL] S w7t
B G ehd P 0] B HiR ]

20 Ay 4.

4. ZE|SALEO| 1Y RIAL ZoHel

Z22SAMIS] 8 A7 £ 100822
gibsto] FHtAeE AET di= Table 69
AR, DA BHT= 88.83F0IA 4

Category Score
1 After rinsing thoroughly in lukewarm water flowing with a soap brush as a soap b
. . - . .. . 97.46 + 15.74
bubble in a washing facility, wipe and disinfect with a paper towel.
2 You have to cut your nails shortly and not apply manicure, etc., but you do not 85.63 + 35.12
have to remove the necklace.
Personal 3 People witb hand§ and injuri.es can participate in thool foodse‘rvice work, such as 7155 + 45.18
hyoi food handling, with appropriate treatment, protection, and action.
iene
V8 4 After completing the food inspection, you may enter the cooking process without
. 95.77 = 20.15
washing your hands.
51In th? case of Patl(‘ants .Wlth stgtuts)ry mfe‘ct-lous diseases (cholera, dysentery, 9099 + 28.68
typhoid), participation in cooking is prohibited.
Sub total 88.28 £ 17.21
1 You can put the food in the box on the floor. 97.46 £ 15.74
2 Store refrigerated foods in boxes in refrigerated containers until use. 92.96 + 25.62
3 The appr(:prlate temperature for refrigeration and freezer is 5 C for refrigeration 9493 + 21.97
Food and —-18 C for freezing.
ingredients 4 To prevent contamination of the refrigerator, raw fish and meat should be stored 954 + 38,02
management  at the bottom of the refrigerator (room) and raw vegetables at the top. T
5 Food mgredlent?follov&-/ the‘ prlpc1ples of first—in, first—out, and are stored and 9775 + 14.86
managed to facilitate first—in, first—out.
Sub total 93.13 + 13.28
1 When disinfecting raw vegetables and fruits, the effective chlorine concentration is
Lo . 96.62 + 18.10
100 ppm, and the soaking time is 5 minutes.
2 To prevent cross—contamination, wash and sterilize in order of vegetables — fish 8160 + 38.73
— meat — poultry before use.
Cooking 3 Defrost- is performed -at 10 ° C or lower, and during ‘rapid thav&iing, microwave 6056 + 48.94
defrosting, oven thawing, or room temperature defrosting at 21 ° C or lower.
rocess o
b 4 Preserved food is collected immediately before serving and stored frozen at =18 C
management . . 94.65 + 22.54
for more than 144 hours in a preserved container.
5 There is no problem in hygiene, even if you pour the remaining food from the 0183 + 2743
serving container into the food of the new serving container. T
Sub total 85.07 £ 15.30
Total 88.83 + 11.21

"Mean + SD
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Table 7. Comparison of HACCP performance obstacle factors according to the culinary hygiene

knowledge

Low hygiene High hygiene

Category Obstacles knowledge  knowledge Total x?
Short cooking time 57(33.9)Y 54(28.9) 111(31.3) 1.051
Insufficient cooking manpower 99(58.9) 115(61.5) 214(60.3) 0.244
Difficult to complete within 1 hour and 30 minutes 22(13.1) 32(17.1) 54(15.2)  1.107

CCP 2 Difficulties in communicating recipes 6( 3.6) 2( 1.1 8( 2.3 2.515*
Time check and record troublesome 8( 4.8 1€ 0.5) 9( 2.5 6.400
CCP records management standards are unknown 3( 1.8) 2( 1.1 5( 1.4 0327
Others 9( 5.4) 18( 9.6) 27(7.6)  2.295
No obstacle 40(23.8) 45(24.1) 85(23.9)  0.003
Disinfectant disinfectant dose and usage unknown 3( 1.8) 2( 1.1 5(1.4) 0327
Insufficient cooking manpower 84(50.0) 97(51.9) 181(51.0) 0.124
Short cooking time 20(11.9) 10( 5.3) 30( 8.5 4.918"
CCP 4 Difficult to use due to lack of equipment 17(10.1) 14( 7.5) 31(8.7) 0.769
Check the cooking temperature only with your own eyes 7(4.2) 40 2.1) 11(3.D)  1.212
CCP records management standards are unknown 3( 1.8 0( 0.0) 3(0.8) 3.368
Others 7( 4.2) 13( 7.0) 20( 5.6) 1.291
No obstacle 57(33.9) 66(35.3) 123(34.6) 0.073
Lack of warming equipment 33(19.6) 32(17.1) 65(18.3)  0.379
Insufficient cooking manpower 67(39.9) 71(38.0)  138(38.9) 0.136
lack of distribution containiner and tools 13( 7.7) 5(2.7) 18( 5.1) 4715
CCP 5 Difficulty in completing serving within 2 hours 9( 5.4 703.7) 16( 4.5 0.536
Hassle of wearing sanitary clothing 7( 4.2) 3( 1.6) 100 2.8) 2123
CCP records management standards are unknown 2(1.2) 1€ 0.5 3008 0.454
Others 10( 6.0) 11059  21(59 0.001
No obstacle 66(39.3) 80(42.8) 146(41.1) 0.446
Insufficient temperature input time 12( 7.1) 8(4.3)  20(56) 1.366
Forget recording time 24(14.3) 23(12.3) 47(13.2)  0.304
The number of refrigerators and freezers is large 40 2.4) 2( 1.1 6(1.7) 0916
CP 1 I can’t see the fine print 40 2.4) 5(2.7) 9( 2.5 0.031
Bothered 5( 3.0 6( 3.2 11( 3.1)  0.016
CP records management standards are unknown 3( 1.8 0( 0.0) 3(0.8) 3.368
Others 15( 8.9 12( 6.4) 27(7.6)  0.794
No obstacle 108(64.3) 137(73.3)  245(69.0) 3.334
Not sure how to check residual detergent 10( 6.0) 703.7) 17( 4.8)  0.947
Disinfectant concentration and manufacturing method 120 7.1) 5( 2.7) 170 48) 3877
are unknown
Because the plate drying is not done 11( 6.5 25(13.4) 36(10.1) 4519
CP 2 I don’t know how to use the thermo label 2(1.2) 3( 1.6) 5(1.4) 0.109
Believe that the set temperature will not be abnormal — 14( 8.3) 6( 3.2) 20( 5.6) 4.372°
CP records management standards are unknown 2( 1.2 0 0.0) 2(0.6) 2.239
Others 16( 9.5) 14( 7.5) 30( 8.5 0.475
No obstacle 110(65.5) 130(69.5)  240(67.6)  0.660

I)N(%)
"p<0.05
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Table 8. Correlation analysis between hygiene knowledge and CCP performance

Personal Food ingredients Cooking process

Variables , CCP2 CCP4 CCP5 CP1 CP2
hygiene management management
Personal hygiene 1
Hygiene Food ingredients 0.304" !
management
knowledge »
Cooking process 0.299°" 0.294"" 1
management
CCP2 0.109" 0.127° 0.161" 1
' CCP4 0.259™ 0.212" 02937 05897 1
Hygiene - opg 0.207"" 0.201"" 0193 0.691° 0.767" 1
knowledge v . . I . "
CP1 0.265 0.291 0.175 0.551"" 0.655"" 0.704™" 1
CP2 0.237" 0.164" 0.116" 0.347"" 0.444™ 0.463"" 05397 1
"p<0.05, “"p<0.01
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