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Research Study on Seoul Region School Nutritionists' Perception of Potentially
Hazardous Foods and Execution Conditions of Managing CCP Control Standard
of the HACCP System
- Focusing on CCP 3~CCP 7 -

Ae-Rang Lee'

Dept. of Food and Nutrition, SoongEui Women’s College, Seoul 04628, Korea

ABSTRACT

This research was conducted on Seoul region elementary, middle, and high school nutritionists to analyze execution conditions
of HACCP control standards, focusing on PHF and CCP 3~CCP 7, in order to determine more efficient methods for school
meals’ sanitation system settlement. All surveys were distributed and collected via email. A total of 305 survey papers were
collected, and 300 school results were analyzed. The following percentage of nutritionists perceived the following foods as
potentially hazardous foods(PHF): raw or cooked animal foods (94.7%y), blossomed seed products (93.7%y), packed pickled radish
(36.7%), unopened mayonnaise (30.2%), and unopened snails & corn cans 54.8%. Exactly 51.2% of nutritionists believed that
foods were properly supplied via CCP 3’s food quality standard. Exactly 33.9% of nutritionists answered that they had never
corrected the digital thermometer since there were no issues with the CCP 4’s digital thermometer correction frequency level.
As for CCP 5’s chroline disinfection of green vegetables, 57.1% of nutritionists answered that vegetables were slightly softened
while 36.2% said there were no changes at all. According to the nutritionists, the most difficult execution level of CCP levels
(excluding CCP 3, CCP 4) was CCP 7 (37.1%), CCP 6 (16.4%), and CCP 2 (16.4%). For the above results, proper training/
education must be enforced so that nutritionists can have a clear notion of the PHF. A solution must be developed enhancing
the execution of CCP 4’s digital thermometer correction frequency level. For CP 5’s chroline disinfection of green vegetables,
food characteristics must be considered to suggest an appropriate number and method of cleansing. Furthermore, cooking
employees are needed that properly use and manage cooling & heating equipments to maintain heated foods above 57 under

the CCP 7 standard.

Key words : HACCP system, PHF, CCP, CP

2~®ll(Hazard Analysis and Critical Con-
Yok AZI7F A o] F A=A o
% AX 2003 FE] BE F2) 8t

trol Point System)
2 32470 el AT A

¥ Comesponding author : Ac-Rang Lee, Tel: +82-2-3708-9248, Fax: +82
-2-3708-9121, E-mail: arlee@sewc.ac.kr

HACCP A| =gl A-&sl3it). stan
Hee w44 349 s5e &
A, AANE A B A8 AE

3 oua) ] 2He] ZAA) QYA A7) AlH 2
Hoﬂ»ie A, oldl W2 FaddS
rﬂ"“ﬂ EH??_ % ]H“ﬂ* < 245, olegk d¥lel &
2 o) gtme] FAAA g
S R ENE RESEE
(Codex)7} A Al HACCP 7902 127820l <A 7y
(Ministry of Education Science and Technology 2010). ©
w2 HACCP A AHlL 7]& A1Z okbxe]el <&

o} 2] 98 3 FUE ffef ans v detete] 34

)
v
i
B
k)
2
119

m&
o
ol
=
H
E?., O{N

ot & e o oo oy

2@ o pe e fo

FN >

_1.:



518 o]

o8 Aesles ot Al 2] Wholt). &, FAdlA A}
S e Be AARY 7 - HFERE A B, dA
2], zg], &8k w2, B2, AlH, Fe] - FE=e] A 3ol
WS 4= gl Bl E AR o] st 2 S 5
Aoz #elsl= AT Al2=Ee]ti(Chung MO & Seo
SH 2008). A&71A] ag2lo] A7} kg SuE 9lst

32k el Al - Adu), 914 el 23 Stwd el CCp
v 2 71527 4 - Beke| i) 712€] CCP 59F CCP
82 CP 59} CP 82 W= a1, HACCP AHAIH S Ao3te]
719 13] 2 2 CCP AT 9 2] 7|54 g &
o g ¥ o]} 71 53Nk sh= s}
= 2HKim MH 2010). o}-& 9 <2
AR A AL o] A mRAE o], A
of F3 stuwga YHelE Ak gtk o)A HACCP
Al z8le] F Q2] % (Critical Control Point; CCP)-2 3}k
Al eis AFxeHE ol AA - A e Hasgt &
I e WA - A - 3 S Dele Aoz cepe] #evF A
EEAE w22l FHol hHAdo] st G nlH
A Aok kA CcCP #E7IE 2 EUEE 5 TR E
gotsta, A S WA she Aol vh=A] D asith 257t
aH2 40 HACCP Al2gl #d APd+E55 AuE
W HACCP QA= A A3}, Az o2 & 2]F(Po-
tentially hazardous food; PHF)ol| th&t X232} #a] Faf¢F
o] 71 wettha 6191 3(Kim YO 5 2009), PHF 34 #e] 9}
AEHS B A1 B 2Fo] W vYeRtia sKtHKim
GM & Lee SY 2011). T3t JHAIES AAHo 2 98
g AEY Ao R 1S Ake] R ddo] of -
™, HACCP A|Z=glo] &9 gmmitt 7 @) st=s A
A3} 24317} F eélthar 1tk Chung MO & Seo SH 2008).

o] e} o] 2] Aol HACCP Al2~8l& 483l 9)
o] A ez AT 2Fel gk 143 CCp #elrlE 3
BUEE Wye] FEgsHl Fadsta JeA FEAdEE =
Abete] HAR Fstr] o = st FAFE
g esitt weba 2 A=
A AR GHARE
gt ek 912415 ZALskaL, HACCP
A z=®l #2715 5 53] CCP 3~CCP THAIS S48 5
YA E FA skl BEAQ St YA 2~E] 3

WekE RS Hax

=
[¢)
2 =

Al

o vy
T

of

£ o
5
QL
R
A/

ol o AT EAEE

,3211(Mini-
stry of Education 2013)°] HARZA 2 wlj 53151 o, 2/d €
A= A7AR] e-mail & E3te] 37T F 305571
3|eE o] 3EL 22.7%0|H, o] F wHg AL A|9stn
30078 gmel A RE AT

2. ZALHEB

B ATE MEAS o] §3gon, olnf ALgE AR

&
£ A3PAF(Chung MO 2008; Hwang HO 2010; Kim MH
2010; Kim EJ 2012) AA52E Fmste] 2pdet & & <9

B0 AGHES ATHHLA

1) St 9 FeK@mAtel YstsH
@'—E_—E‘L/\lig] oly E_/\gg_i ?‘SLJ—Jy_‘oEH’ éill—ﬂ_‘tj]_/ﬂ HH/\]H]_]:H
2 | s =1 Al

), & FAALNFNE, 29 A, )T QA5
& 2ARIGE, S YA D, 8, SRR

2) xfMoZ & st AlE(Potentially Hazardous Food;
PHF)of| CHSE ¢

A3t 4 retuga $ATE] XA (Ministry of Educa-
tion Science and Technology(2010),°4 A3k A=z o2
A3g A FPHF)= A 52 23l s&4 2%, 9% A4
213, WA nAEe] 327 54 S JABIESE 24
A EE AR E, A2 e AE QAR A ErkE
212 BEntEZE E3E Q4 T2 AXETh AAA R 9
g3k 2 Fo] ofd Aoz NeatA] 2 FeA
23, AlEe] H7t
At H7b BEA,

sem =S &

[ Al
1

|

F

| o

Y

T

fr
Nl
o

O:
ol ud,

-

s}
oft
e
oX
ia)
iy

)
o
=

Ll

ol
N

<
b
4
ol
o

ir

o,
o|\
1
o
i

i g 8
[

ot 12

4o fr o

o

i

1o,

e

| %

ol

B

Ry

Z
1 o oM
)

B oo
5k
Ho

>

= #E7F 283 2 F(Time/Temperature Control for Safety



260: 517~530 2016 ALAS @ FHEAe PHFS] thE A4 B CCP Bl E FaAAE 24 519

Food; TCS Food)y 2.2 7§ 3l3ith Table 1. General characteristics of subject schools
Types Classification ~ Frequency (N) (%)
3) HACCP A|AE CCP 3, CCP 4, CP 5, CCP 6, CCP P dneney °
7 Ma|7|E 28 AlE) Elementary 178 59.3
8wl HACCP A]~Ele] CCP 3(7q/~)/] 278 FEZ A Sehool Middle 73 243
CNOOo.
2=t A 2, CCP 4387 - WEa +=ve]) A g High 49 16.4
2=A NS, CP 5(Af4& - 2] AlF F &%) da & Total 300 100.0
= & M= AN AZ =2 1l zalglkA] =z
= T GAF AH, CCP 62 FHw 2 2E|#Y) 7FE x7] Class 126 01
2ZFo] FALE 3] of ¥ CCP 7(4F L vl a3y =f Cafoter “ 182
afeteria .
A @ #Y7D) M ol #elVE S 2 2] B Food distribution
Z FPAYE A Class+cafeteria 29 9.7
Total 299 100.0
3. Xz 24 1 meal 248 83.2
5| 2= J A= : hva
T AEA= SPSS 18.0 for Windows 3= 13(SPSS Number of 2 meals 41 13.8
o = B 35103 1
Inc. 2010y= AHeste] TR, 7_\_}\} Hg st 5 Ok(ﬂ) meals per day 3 meals 9 3.0
Abe] dHHEAL NIl ME-8-2 FA|SFS 3L, HACCP Al
9 Ag u gel)E FRANE 7 B e s 7 Total 298 1000
ol A F HA (P -test) S ©]-&3t] p<0.001, p<0.01, p<0.05]4] Before 1993 23 7.8
T2 Attt g Lut LI 5% é°ﬂ w2 el 7 b Installation year  1994~1996 47 15.9
©]5 ol 312 GLM(General Linear Model)S 24| 5H51 2. 0(1 ;iniﬂstt:ﬁ:tllt;is 1997~1999 51 173
o olA 0] 2 Hol AL 7+ Fo] Hix] 7 A
Dj’ Tr/]j‘ Fel= ° & =] 1 kel el or renovation) After 2000 174 59.0
< AZ37] 95ke] o5l WHQl Student Newman Keuls
(SNK) test % /\]"Q‘—‘]’qu Total 295 100.0
Less than 500 29 9.7
Zdn} o pE Total lunch 55, 500 155 517
population
) | oror | olut (excluding 1,001 ~1,500 37 12.3
1. St 3! Ak WALe| adl EA .
- < () = < teaching staff) e than 1,501 1 03
ZAF 73 Btae] dnt 542 Table 13} 2} A (people)
slao] B 258w 50.3%, £8al 24.3%, S8 16.4 Total 300 1000
%2 2=stwrt 7pE ‘3%9};1;]—, St gale] wjalubH e wal Less than 3 16 53
Hj 2] 42.1%, 21382 48.2%, w4l - AF 342 9.7%°] 4~6 162 542
Atk 19 F2 3= 1218 7))ol 83.2%= 7HE B3ttt 4l Number of 79 37 2.1
A we FAAL Aw 7HE NAE zARE A9, 20004 cooking staff
- More than 10 34 11.4
o] FE 59.0%%3 3L, 1997~19991d 17.3%, 1994~1996'3 A}o]
= 15.9%, 19931 o] dolahs SHE 7.8%2 LEhgth 23 Total 299 100.0
2] 1AE 501 ~1,000% ¢ Swrt 51.7%% 7P Bk, %
YA AL FE 4~6H ) 542%2 AT Aoz g 2 Fol gk Q122 Table 391 A48k
gt KA LHFEAL Table 29 2t} AN Atk DHDAPE A o2 S 21 F(PHF) |2k Q14
gt FHa)ALe] AE L 40th7t 43.0%E 7 Bkar, 2AF she AEE AR AT A e o7l T2 AES 947%,
Q,

OdAke] 87.3%= tlE o3(MEgd ZEhHold). 2748 A Bl FAAE 93.7%, A AAF 81.4%, A= T 76.7
53 0|87} 30.0%= 7P B3, nEFEE ddwAl 613 %, A7 AEA AF 58.8%F PHF AJF SR Q148kaL SIS
%, St WAL 36.3%, 71EHZIZHAl AL B) 2.3% o]k th Egh 2 WA= 36.7%, Pl Eg nheu = 30.2%,
54, %/] o(:)] O]:(J_L)/\]'7]’ ;ﬂ-x]:l;@ o= _4‘64

2. HMHcE gt AE(PHF)O CHEt olA Sk 2] FPHF) 2.2 123kt 2738 ©FAE PHF=E Q14
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Table 2. General characteristics of subject research

£ sobAok R TH AL

gt e 258l 42.4%, S Ea 37.0%, LSS 16.3%(p

(N=300)  <0.01)& ZZ8twolx 5= K7t 7 =4 94
.' Frequency she o ® et gk Stwd KAt F el 161 o
Types Classification (N) (o) 3Rl BEAre] A5 15 olste] At Hlste] 27FE o
205 p 3 T2 & PHFR Q12]3te] {941 2fo]7} UATHp<0.05). 2]
3l A5 A%= PHFERAL A9t 58 2590 9K
Age 30s 6 B3 A} 62.4%, 40T 61.2%, 11~15d ZFAA 66.1%, L&
40s 129 43.0 e d2E YAt 61.4%2 71 Btk 23l 284 4
50s 28 9.3 F< PHF ol E7obar, ZdH At d=ke] 58.8%= PHF
Junior college graduate 38 12.7 sl il ot 41.2%= 294 XA, Ahe vk
Academic level University graduate 169 56.3 Z?Z%, 74 AR SLeGRe] PHE RS ‘TA?‘%
= 0.85 ©]7d, pH 4.6 ©]’F 5] PHF7} obd 2ol F-33}t
Postgraduate 23 310 = 7REE vk 2 30.2%, TAE A 36.7%, F°]
Less than 5 90 30.0 7N - ST 54.8%7)F PHFE ¢12]5l= 5 A3 74(Chung
. 6~10 m 147 MO & Seo SH 2008)%} mpxl7px] 2 A ukz] o 2 PHF| v &
Senoot mation. 1115 s ey 9 AR cldel Hekm SIE Sl mapAsic of
teacher) (419) | . 27 A= @_‘%dl‘*i PHF9]_ HE FEEAE pH B Tl o
: F o= S5t Additi= AL AR Hd mE Al
More than 21 21 7.0 <M, A 719 Sol Pt A o R ofelg o R
Nutrition teacher 184 61.3 AtgEnh A A ERba S 91 SR g s
Employment  Nutritionist 109 36.3 As] st Sass A %*ﬂf&ﬂﬂ% A
Ay Sl e /i 2 FR7E 288 e R Alsd
Orhers TP ooEd A 2 2B 5 daes selde
Table 3. Perspective on potentially hazardous food (PHF)
Classification @ ) ® @ ® ® @
Elementary 164( 92.1)")  111(62.4) 166( 93.3) 142( 79.8) 150( 84.3)  75(42.4)  53(29.8)  91(51.1)
Middle 73(100.0)  40(54.8) 71( 97.3) 50( 68.5) 59( 80.8)  27(37.0)  23(31.5)  46(63.0)
School High 47( 95.9)  25(51.0) 44( 89.8) 39( 79.6) 3( 735)  8(163)  15(30.6)  28(57.1)
v-value 6.525™ 2.634 2.877 3.943 3.039 11.197"2  0.076 3.066
20s 65( 97.0)  37(552) 64( 95.5) 51( 76.1) 55( 82.1)  19(28.4)  16(23.9)  46(68.7)
30s 75( 98.7)  43(56.6) T1( 93.4) 54( 71.1) 58( 763)  25(22.7)  30(39.5)  43(56.6)
Age 40s 117( 90.7)  79(612) 120( 93.0) 103( 79.8) 111( 86.0)  53(41.4)  36(27.9)  58(45.0)
50s 27( 964)  17(60.7) 26( 92.9) 22( 78.6) 20( 71.4)  13(46.4)  9(32.1)  18(64.3)
y*-value 7.358 0.865 0.518 2.135 4.982 4.836 4728 11.353"2
Less than 5 88( 97.8)  49(54.4) 83( 922) 64( 71.1) 70( 77.8)  24(26.7)  23(25.6)  52(57.8)
Work 6~10 43( 97.7)  27(61.4) 42( 95.5) 36( 81.8) 35( 79.5) 13(302)  17(38.6)  29(65.9)
experience  1]~15 57( 96.6)  39(66.1) 57( 96.6) 47( 79.7) 51( 86.4)  20(33.9)  17(28.8)  26(44.1)
n(zfx(;; 16~20 76( 88.4)  52(60.5) 79( 91.9) 67( 77.9) 7T3( 84.9)  43(50.0)  25(29.1)  44(512)
teacher) (yrs)  More than 21 200 952)  9(42.9) 20( 952) 16( 76.2) 15( 71.4)  10(47.6)  9429)  14(66.7)
r-value 9.746™ 4418 1.976 2.578 3.927 12.486™ 4.096 6.912
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Table 3. Continued
Classification @ @ ® @ ® ® @ ®
Nutrition teacher 170( 92.4)  113(61.4) 171( 92.9) 139( 75.5) 148( 80.4)  80(43.7)  60(32.6)  96(52.2)
Nutritionist 107( 98.2)  59(54.1) 103( 94.5) 84( 77.1) 89( 81.7)  30(27.5)  31(284)  65(59.6)
Employment
Others 7(100.0)  4(57.1)  7(100.0)  7(100.0)  7(100.0) - - 4(57.1)
y-value 4.923 1.505 0.766 2270 1.712 11.874™ 3,683 1.552
Total 285( 94.7)  177(58.8) 282( 93.7) 231( 76.7) 245( 81.4) 110(36.7)  91(30.2)  165(54.8)

D N(%), ? " p<0.05, ™ p<0.01.

(® Raw or cooked animal food, @ Cooked vegetables, @ Blossomed seed products, @ Cut sweet persimmon, ® Cut green vegetables,
® Packed pickled radish, @ Unopened mayonnaise, ® Unopened snail cans/corn can.
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Table 4. Control criteria of CCP 3 (inspection)'s food supply temperature

ol o AT EAEE

Criteria ® @ ©) @ -value
Elementary 85(47.8)" 60(33.7) 30(16.9) 3(1.7)
School Middle 44(60.3) 19(26.0) 10(13.7) - 5.087
High 25(51.0) 15(30.6) 9(18.4) -
20s 43(64.2) 15(22.4) 9(13.4) -
30s 44(57.9) 18(23.7) 14(18.4) -
Age 217762
40s 53(41.1) 55(42.6) 18(14.0) 3(2.3)
50s 13(46.4) 7(25.0) 8(28.6) -
Less than 5 52(57.8) 22(24.4) 16(17.8) -
Work experience 6~10 27(61.4) 9(20.5) 8(18.2) -
(school nutrition 11~15 29(49.2) 24(40.7) 5(8.5) 1(1.7) 19.809
teacher) (yrs) 16~20 33(38.4) 36(41.9) 15(17.4) 2023)
More than 21 12(57.1) 4(19.0) 5(23.8) -
Nutrition teacher 88(47.8) 63(34.2) 31(16.8) 2(1.1)
Employment Nutritionist 63(57.8) 27(24.8) 18(16.5) 1(0.9) 8.825
Others 2(28.6) 5(74.4) - -
Total 154(51.2) 95(31.6) 49(16.3) 3(1.0)
Y N%), @ 7 p<0.0L
(O Appropriately supplied, @ Supplied below the standards, @ Demand for re-supply, @ Eliminate food menu.
Table 5. Methods of record keeping of CCP 3 (inspection)
Criteria ® ® ©) @ r-value
Elementary 121(68.0)V 46(25.8) 9( 5.1) 2(1.1)
School Middle 62(84.9) 6( 8.2) 3( 4.1) 2(2.7) 13332
High 39(79.6) 7(14.3) 3( 6.1) -
20s 57(85.1) 6( 9.0) 3( 4.5) 1(1.5)
30s 60(78.9) 12(15.8) 3( 3.9) 1(1.3)
Age 15.546
40s 82(63.6) 36(27.9) 9( 7.0) 2(1.6)
50s 23(82.1) 5(17.9) - -
Less than 5 76(84.4) 10(11.1) 3( 3.3) 1(1.12)
Work experience 6~10 37(84.1) 5(11.4) 2( 4.5) -
(school nutrition 11~15 35(59.3) 19(32.2) 4( 6.8) 1(1.7) 18.724
teacher) (yrs) 16~20 58(67.4) 20(23.3) 6( 7.0) 202.3)
More than 21 16(76.2) 5(23.8) - -
Nutrition teacher 127(69.0) 45(24.5) 9( 4.9) 3(1.6)
Employment 9.317
Nutritionist 89(81.7) 14(12.8) 5( 4.6) 1(0.9)
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Table 5. Continued
Criteria ©) ® ® @ y*-value
Employment Others 6(85.7) - 1(14.3) - 9.317
Total 223(74.1) 59(19.6) 15( 5.0) 4(1.3)

D N(%), ? " p<0.05.

@ NEIS print/store; @ Transaction receipt record, NEIS record; ® NEIS print, NEIS record; @ Others.
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Table 6. Frequency of correcting CCP 6 (refrigerator, freezer temperature control)'s

o] ;‘q =

ﬂ

2) CCP 4(d% - HE1 2= a2|), CP 5(:x - ot
of MA S A=)eHA|

CCP

43 - B 2=
2 %) T

2]), CP 5( 4 - Lo AlH
£ Table 6, Table 73} 2t} CCP 4THAl= 5
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43 4%
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£ oWstedof SFohMinistry of Education Science and Te-
chnology, 2010). webA WY WEie

digital thermometer

ARLw 7|F

Criteria None Twice a year  Terminate after use Others y-value
Elementary 61(34.3)" 54(30.3) 47(26.4) 16( 9.0)
School Middle 27(37.0) 22(30.1) 18(24.7) 6( 8.2) 2.162
High 14(28.6) 13(26.5) 17(34.7) 5(10.2)
Less than 3 6(37.5) 4(25.0) 6(37.5) -
Number of 4~6 63(38.9) 50(30.9) 36(22.2) 13( 8.0) 3228
cooking staff 7~9 23(26.4) 24(27.6) 32(36.8) 8( 9.2)
More than 10 9(26.5) 11(32.4) 8(23.5) 6(17.6)
20s 25(37.3) 20(29.9) 16(23.9) 6( 9.0)
30s 29(38.2) 20(26.3) 23(30.3) 4( 5.3)
Age 9.126
40s 36(27.9) 45(34.9) 35(27.1) 13(10.1)
50s 12(42.9) 4(14.3) 8(28.6) 4(14.3)
Less than 5 41(45.6) 19(21.1) 23(25.6) 7( 7.8)
Work expericnce 6~10 10(22.7) 17(38.6) 13(29.5) 4 9.1)
(school nutrition 11~15 17(28.8) 17(28.8) 21(35.6) 4( 6.8) 17.096
teacher) (yrs) 16~20 26(30.2) 32(372) 20(23.3) 8( 9.3)
More than 21 8(38.1) 4(19.0) 5(23.8) 4(19.0)
Nutrition teacher 60(32.6) 61(33.2) 46(25.0) 17( 9.2)
Employment Nutritionist 38(34.9) 28(25.7) 34(31.2) 9( 8.3) 5.903
Others 4(57.1) - 2(28.6) 1(14.3)
Total 102(33.9) 90(29.9) 82(27.2) 27( 9.0)

D N(%).
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Table 7. Conditions of CPS (vegetables & fruits' cleanse and sterilization)'s

oH 2

ol o AT EAEE

green vegetables after chroline disinfection

Criteria No change  Slightly softened Softened Severly softened y-value
Elementary 57(32.0)" 106(59.6) 14( 7.9) 1(0.6)
School Middle 36(49.3) 35(47.9) 2( 2.7) - 10.415
High 16(32.7) 30(61.2) 2( 4.1) 1(2.0)
Less than 3 2(12.5) 13(81.2) 1( 6.2) -
Number of 4~6 53(32.7) 102(63.0) 6( 3.7) 1(0.6) 104l
cooking staff 7~9 38(43.7) 38(43.7) 11(12.6) -
More than 10 15(44.1) 18(52.9) - 12.9)
20s 30(44.8) 36(53.7) 1( 1.5) -
30s 25(32.9) 46(60.5) 5( 6.6) -
Age 10.995
40s 42(32.6) 75(58.1) 11( 8.5) 1(0.8)
50s 11(39.3) 15(53.6) 1( 3.6) 1(3.6)
Less than 5 41(45.6) 48(53.3) 1( 1.1) -
Work expericnce 6~10 17(38.6) 25(56.8) 2( 4.5) -
(school nutrition 11~15 14(23.7) 37(62.7) 6(10.2) 2(3.4) 20.867
teacher) (yrs) 16~20 29(33.7) 49(57.0) 8( 9.3) -
More than 21 7(33.3) 13(61.9) 1( 4.8) -
Nutrition teacher 57(31.0) 112(60.9) 14( 7.6) 1(0.5)
Employment Nutritionist 49(45.0) 55(50.5) 4 3.7) 1(0.9) 7.758
Others 2(28.6) 5(71.4) - -
Total 109(36.2) 172(57.1) 18(6.0) 2(0.7)
Y N(%).
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Table 8. Methods of identifying the core temperature of CCP 6 (food treatment & cooking process)'s heating cooking food

Criteria ® )] ® @ -value
Elementary 49(27.7)Y 98(55.4) 13( 7.3) 17( 9.6)
School Middle 27(37.0) 36(49.3) 4( 5.5) 6( 8.2) 4442
High 16(32.7) 22(44.9) 6(12.2) 5(10.2)
20s 23(34.3) 35(52.2) 4( 6.0) 5( 7.5)
30s 22(28.9) 37(48.7) 9(11.8) 8(10.5)
Age 5.743
40s 36(28.1) 70(54.7) 10( 7.8) 12( 9.4)
50s 10(35.7) 15(53.6) - 3(10.7)
Less than 5 30(33.3) 42(46.7) 9(10.0) 9(10.0)
Work experience 6~10 15(34.1) 22(50.0) 2( 4.5) 5(11.4)
(school nutrition ~ 11~15 16(27.1) 36(61.0) 6(10.2) 1( 1.7) 11.798
teacher) (yrs) 16~20 24(28.2) 46(54.1) 6( 7.1) 9(10.6)
More than 21 6(28.6) 11(52.4) - 4(19.0)
Nutrition teacher 54(29.5) 98(53.6) 12( 6.6) 19(10.4)
Employment Nutritionist 35(32.1) 55(50.5) 10( 9.2) 9( 8.3) 2.328
Others 2(28.6) 457.1) 1(14.3) -
Total 92(30.6) 157(52.3) 23( 7.7) 28( 9.3)

D N(%).

(D More than 3 temperature measurements per batch/ record at site, @ More than 3 temperature measurements per batch/ record after

cooking, @ Difficult to execute, @ Others.
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Table 9. The most difficult control criteria of CCP 7 (transportation & distribution process)

The most difficult control criteria of CCP 7"

Criteria *-value
@ @ ® @ ®
Elementary 60(33.9)” 3(1.7) 26(14.7) 81(45.8) 7( 4.0)
School Middle 35(47.9) 1(1.4) 12(16.4) 24(32.9) 1( 1.4) 29.623""
High 24(50.0) 3(6.2) 15(31.2) 4( 8.3) 2( 4.2)
Class 43(34.1) 1(0.8) 5( 4.0) 75(59.5) 2( 1.6)
Food distribution Cafeteria 66(46.5) 6(4.2) 42(29.6) 20(14.1) 8( 5.6) 75.696""
Class+cafeteria 9(31.0) - 5(17.2) 15(51.7) -
Less than 500 9(31.0) - 9(31.0) 8(27.6) 3(10.3)
Total lunch population 501 ~1,000 55(35.7) 42.6) 27(17.5) 64(41.6) 4 2.6)
(excluding teaching 3221077
staff) (people) 1,001~1,500 32(41.6) - 10(13.0) 33(42.9) 2( 2.6)
More than 1,501 22(59.5) 3(8.1) 7(18.9) 5(13.5) -
Less than 3 3(18.8) - 5(31.2) 6(37.5) 2(12.5)
Number of 4~6 58(35.8) 3(1.9) 29(17.9) 66(40.7) 6( 3.7) 004"
cooking staff 7~9 36(42.4) 1(1.2) 14(16.5) 33(38.8) 1( 12)
More than 10 21(61.8) 3(8.8) 5(14.7) 5(14.7) -
20s 31(47.0) 3(4.5) 15(22.7) 15(22.7) 2( 3.0)
30s 38(50.0) 3(3.9) 14(18.4) 19(25.0) 2( 2.6) .
Age 28.654"
40s 38(29.7) 1(0.8) 19(14.8) 67(52.3) 3( 2.3)
50s 12(42.9) - 5(17.9) 9(32.1) 2(7.1)
Less than 5 46(51.7) 4(4.5) 19(21.3) 19(21.3) 1( 1.1)
6~10 22(50.0) 1(2.3) 8(18.2) 12(27.3) 1( 2.3)

Work experience
(school nutrition 11~15 19(32.8) 1(1.7) 8(13.8) 27(46.6) 3(52) 32.018"
teacher) (yrs)

16~20 23(26.7) 1(1.2) 15(17.4) 45(52.3) 2(23)
More than 21 9(42.9) - 3(14.3) 7(33.3) 2( 9.5)
Nutrition teacher 60(32.6) 2(1.1) 26(14.1) 88(47.8) 8( 4.3)
Employment Nutritionist 58(54.2) 5(4.7) 25(23.4) 18(16.8) 1( 0.9) 37.907"
Others 1(14.3) - 2(28.6) 4(57.1) -
Total 119(39.8) 7(2.3) 53(17.7) 110(36.5) 10( 3.3)

Y (@ Difficult to maintain heated food above 57°C or having to distribute it within a 1.5 hours.
@ Difficult to use tools that have been properly cleansed, sanitized.
@ Difficult to maintain the act of having to distribute food after pouring new food into the existing pool of food.
@ Difficult to main the sanitary environment of the classroom when distributing the food in class (clothing of the person-in-charge,
class environment, hand hygiene, etc.).
® others.
2 N(%), ¥ * p<0.05, ™ p<0.01, ™ p<0.001.
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Table 10. The most difficult execution level of CCP levels (excluding CCP 3, CCP 4)

Criteria CCP 1 CCP 2 CP 5 CCP 6 ccP 7 CP 8 -value

Elementary 4230 27153)  2(LD) 4318)  72(409)  15( 8.5)
School Middle 8(11.0) 14(19.2) - 19(26.0) 28(38.4) 4( 5.5) 18.7477
High 6(12.2) 8(16.3) 1(2.0) 16(32.7)  11(224)  7(14.3)
Class 3(24)  16(12.7) 1(0.8) 33(262)  60(47.6)  13(10.3)
Food distribution  Cafeteria 13( 9.0)  3020.8)  2(14) 51354)  3927.1) 9 62) 23451

Class+cafeteria 2 74) 13.7) - 8(29.6)  12(444)  4(14.8)
Less than 500 3(10.3) 6(20.7) - 12(41.4) 620.7)  2( 6.9)
Total lunch population 501 ~1 0o 7(46)  18(11.8) 3(2.0) 51(33.3)  51(39.9)  13( 8.5)

(excluding teachin 24.102
staff) (people)  1,001~1,500 3(38)  16(20.5) - 16(20.5)  36(462)  7( 9.0)
More than 1,501 4(10.8) 9(24.3) - 12(32.4) 821.6)  4(10.8)
Less than 3 1( 6.2) 5(31.2) - 7(43.8) 2125 1( 62)

Number of 4~6 5(3.1)  19(11.9) 1(0.6) 53(33.1)  68(42.5)  14( 8.8) o

cooking staff 7~9 9103)  15(17.2) 2(2.3) 22(253)  36(414)  3( 3.4) S
More than 10 2(59)  10(29.4) - 10(29.4) 5147)  7(20.6)
20s 6( 9.0 16(23.9) - 14209)  23(343)  8(11.9)
30s 3(39)  13(17.1) 1(1.3)  28(36.8)  25(32.9)  6( 7.9)

Age 18.540
40s 5(39)  15(11.7) 100.8)  40(31.2)  56(43.8)  11( 8.6)
50s 3(11.1) 5(18.5) 13.7) 10(37.0) 7259)  1( 3.7)
Less than 5 8(89)  192L.1) - 22(244)  29(322)  12(13.3)
Work experience 010 4( 9.1) 9(20.5) 12.3) 112500  1738.6)  2( 4.5)

(school nutrition ~ 11~15 2 3.4) 7(11.9) - 24(40.7)  24(40.7)  2(34) 24200
teacher) (yrs) 16~20 2 2.4) 9(10.6)  2(2.4)  2934.1)  34(40.0)  9(10.6)
More than 21 1( 5.0) 5(25.0) - 6(30.0) 735.0) 1 5.0)

Nutrition teacher 7(38)  25(13.7) 2(1.1) 59322)  73(39.9) 17 9.3)

Employment Nutritionist 10( 9.2)  24(22.0) 1(0.9) 32(294)  34(312) 8( 7.3)  11.901
Others - - - 1(16.7) 4(66.7) 1(16.7)

Total 18( 6.0)  49(16.4) 3(1.0) 92(30.8)  111(37.1)  26( 8.7)

D N(%).

27 p<0.05, ™ p<0.01, ™ p<0.001.
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