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Abstract

A research was conducted on Seoul regional elementary, middle, and high school nutritionists to study about their
perception of HACCP control standards & performance conditions and sanitation & safety inspection, to seek for more
efficient methods of school meals' sanitation system settlement. All surveys were distributed and collected via email. A total
of 305 survey papers were collected, and out of these, 300 school results were analyzed. As for CCP 1 performance
conditions, 43.3% of the nutritionist put emphasis on temperature control for cooking duration and 71.0% said that they
manage both temperature and PHF food control. In CCP 2 stage, 65.8% of the nutritionists maintained the food's temperature,
and 56.7% documented the recordings after cooking. A total of 79.3% of the schools scored above 90 points on school
meal sanitation & safety inspection, 3.72 points on necessity for revisions, 3.38 points on objectivity, and 3.34 points on
reliability. As for these results, a clear CCP control criteria as well as training must be set. Also, because the necessity
of revision for sanitation & safety inspection is higher than reliability and objectivity, appropriate complementary measures
must be taken.
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Table 1. General characteristics of subject schools

F
Types Classification requeney %
N)
Elementary 178 59.3
Middle 73 24.3
School )
High 49 16.4
Total 300 100.0
Class 126 42.1
Food Cafeteria 144 48.2
distribution Class+cafeteria 29 9.7
Total 299 100.0
1 meal 248 83.2
Number of 2 meals 41 13.8
meals per day 3 meals 9 3.0
Total 298 100.0
. Before 1993 23 7.8
Installation
year of lunch 1994~1996 47 15.9
facilities 1997~1999 51 17.3
(new installation g 5000 174 59.0
or renovation)
Total 295 100.0
Less than 500 people 29 9.7
Total lunch 501~1,000 people 155 51.7
population
: 1,001~1,500 peopl 3 12.3
(excluding beopie !
teaching staff) More than 1,501 people 1 0.3
Total 300 100.0
Less than 3 16 53
4~6 162 54.2
Number of
. N 29.1
cooking staff =9 87 ?
More than 10 34 11.4
Total 299 100.0
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Table 2. General characteristics of subject research

Types Classification Frequency %
™)

20s 67 223

30s 76 253

Age 40s 129 43.0
50s 28 9.3

Total 300 100.0

Junior college graduate 38 12.7

Academic University graduate 169 56.3
level Postgraduate 93 31.0
Total 300 100.0

Less than 5 years 90 30.0

ngﬁime 6~10 years 44 14.7
(school 11~15 years 59 19.7
nutrition 16~20 years 86 28.7
Eiizlrls)r) More than 21 years 21 7.0
Total 300 100.0

Nutrition teacher 184 61.3

Employment School accountancy 109 36.3
Others 7 2.3

Total 300 100.0
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Table 3. View on monitoring criteria of CCP 1 menu composition stage

Total lunch population

School Food distribution (excluding teaching staff)
Classification Total ' '  Class + Less than 501~ 1,001~ More than
Elementary Middle  High Class Cafeteria cafetcia 500 1,000 1,500 1,501
people  people  people  people
Cooking 130433) 88(49.7)" 25(342) 16(32.7) 55(43.7) 59(41.3) 15(51.7) 18(62.1) 58(37.4) 40(51.9) 14(37.8)
Distribution time 116(38.7) 65(36.7) 29(39.7) 22(44.9) 49(38.9) 57(39.9) 10(34.5) 8(27.6) 64(41.3) 25(32.5) 17(45.9)
ng}“;:ﬁra“‘re Distribution 52(173) 23(13.0) 19(26.0) 10204) 22(17.5) 25(17.5) 4(13.8) 1( 34) 33(213) 12(156) 6(16.2)
Others 2007)  1( 0.6) - 1(20) - 214 - 269 - - -
2 %-value 12.295 3.171 32.612%*#2
Temperature & PHF  213(71.0) 133(75.1) 48(65.8) 31(63.3) 91(72.2) 102(71.3) 19(65.5) 23(79.3) 106(68.4) 57(74.0) 26(70.3)
Section 1 of Temperature or PHF  84(28.0) 42(23.7) 24(32.9) 18(36.7) 33(262) 41(28.7) 9(31.0) 6(20.7) 46(29.7) 20(26.0) 11(29.7)
monitoring”  Others 3010) 2(L1)  1(14) 2 1.6) - 1( 3.4) - 3( 1.9) - .
2 *-value 4.839 3.994 6.735
?:gzc“ons of substitute 39130 25(140)  9(123)  5(102) 17(135) 19132) 3(103) 2 69) 23(148) 11(141) 2( 54)
Monitoring E(f‘c’gfgisng"gr‘écp o, 2M(BLI) 146(820) 58(79.5) 39(79.6) 103(81.7) 116(80.6) 23(79.3) 25(86.2) 123(794) 63(80.8) 33(89.2)
results Modification of recipe  13( 4.3)  6( 34) 3(41) 4(82) 4(32) 8(56) 1(34) 2069 7(45 2(26) 1(27)
Others S(17) 1(06) 3(41) 1(20) 2016 1007 269 - 2(13) 2(26) 1(27)
2 2-value 6.533 6.704 27.999%#+
Nutritionists' training ~ 27( 9.1)  9( 5.1) 13(18.1) 5(10.2)  8( 64) 17(12.0) 2( 6.9) 1( 3.4) 13( 84) 8(104) 5(13.9)
i‘:&ff;fb;;mgt of 185621y 112(63.6) 40(55.6) 32(653) 84(67.2) 82(57.7) 18(62.1) 19(655) 97(63.0) 46(59.7) 23(63.9)
fAuctr&;)er;s for Information exchange
improverments zgtwee_n schools & 61(20.5) 37(21.0) 14(194) 10204) 19(152) 33(23.2) 8(27.6) 8(27.6) 34(22.1) 15(19.5) 3( 8.3)
ucation offices
None 25( 84) 18(102) 5( 69) 2( 4.1) 14(112) 10( 7.0) 1( 34) 1(34) 10( 65) 8(104) 5(13.9)
7 2-value 12.167 8.673 12.959

D N(%), 2 *%p<0.001
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Table 4. View on process control criteria of CCP 2's potentially hazardous menu

Total lunch population

School Food distribution (excluding teaching staff)
Classification Total Class+ Less than 501~ 1,001~ More than
Elementary Middle  High Class  Cafeteria . 500 1,000 1,500 1,501
cafeteria
people  people  people  people
Yes 198(65.8) 100(56.2)" 59(80.8) 38(77.6) 56(44.4) 126(87.5) 14(48.3) 24(82.8) 93(60.0) 52(66.7) 27(73.0)
fgﬁgggﬁ‘:’ of No 103(342) 78(43.8) 14(19.2) 11(224) 70(55.6) 18(12.5) 15(51.7) 5(17.2) 62(40.0) 26(33.3) 26(33.3)
2 %-value 17.612%%%2 59.4] ¥#* 7.399
gzztlafgr“’ld 87(42.5) 46(43.0) 26(43.8) 16(41.0) 9(143) 75(58.6) 3(21.4) 16(64.0) 36(35.7) 21(404) 14(51.9)
Dish sterilizer, 99(47.8) 46(43.0) 32(53.3) 20(513) 8(12.7) 44(34.4) 8(57.1) 4(16.0) 57(564) 27(51.9) 10(37.0)
refrigerator
Methods of
maintaining Immediate food
temperature distribution after  16( 7.7) 13(12.1) 3(77) 46(73.0)  5(39) 3(214) 3(120) 8(7.9) 3(58) 2 74)
cooking
Others 419) 2(19) 2(33) - - 431 - 2( 8.0) - 1(19) 1(3.7
7 2-value 10.625 48,583 %+ 22617
Cooking 28( 9.3) 23(12.5)  4( 3.7) - 14(11.2)  13(9.0) 1(34) 2(69) 15(97) 7(9.0) 3(81)
After cooking ~ 170(56.7) 94(51.1) 72(66.7) 4(57.1) 65(52.0) 89(61.8) 15(51.7) 17(58.6) 84(54.5) 46(59.0) 23(62.2)
Recording time Case by case 80(26.7) 52(28.3) 25(23.1) 3(429) 34(272) 36(25.0) 9(31.0) 10(34.5) 45(29.2) 17(21.8)  7(18.9)
Others 22(73) 15(82) 7 6.5) - 12(96) 6(42) 4(13.8) 10( 65)  8(10.3)  4(10.8)
2 %-value 11.529 7.655 18.301
None 170(57.4) 109(61.6) 38(55.1) 22(449) 65(52.8) 85(59.9) 20(69.0) 16(55.2) 91(59.5) 40(52.6) 22(61.1)
o 12 times/month  63(21.3) 32(18.1) 13(18.8) 18(26.7) 33(26.8) 23(162) 6(20.7) 5(17.2) 32(209) 15(19.7) 10(27.8)
Xperiences m
un_%xecuﬁng 1~2 times/quarter  32(10.8) 18(102) 8(1L.6) 6(122) 11( 89) 18(127) 2(69) 3(103) 16(10.5) 11(14.5) 2( 5.6)
CClt’ 21'8 process 1.2 timesiyearr  25( 84) 4( 7.9) 8(11.6) 3( 61) 10( 81) 14( 9.9) 1(34) 4(13.8) 11( 72) 10(13.2)
contro.
Oncelyear 6( 2.0)  4(23) 2(29) - 433) 214 - 1(34)  3(20) 2( 5.6)
2 %-value 5210 10.596 9.754

D N(%), ? **#p<0.001
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Table 5. View on CCP 2's most difficult control criteria

< & 7IF3HES Sl ok & Aol CCP 2 7]=4] &
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2 Ho of od

Classification Time Recording Temperature Others 2 %-value
Elementary 31(17.4)Y 50(28.1) 92(51.7) 5( 2.8)
School Middle 28(38.4) 15(20.5) 24(32.9) 6( 8.2) 23.835%#+2)
High 12(24.5) 18(36.7) 16(32.7) 3( 6.1)
Class 18(14.3) 25(19.8) 79(62.7) 4(3.2)
Food distribution ~ Cafeteria 46(31.9) 50(34.7) 38(26.4) 10( 6.9) 39.374%%*
Classtcafeteria 6(20.7) 7(24.1) 16(55.2) -
Less than 3 5(31.2) 6(37.5) 2(12.5) 3(18.8)
Number of 4~6 27(16.7) 48(29.6) 81(50.0) 6( 3.7) 266845
cooking staff 7~9 25(35.5) 21(24.1) 38(43.7) 3(34)
More than 10 14(41.2) 8(23.5) 11(32.4) 1( 2.9)
20s 24(35.8) 19(28.4) 20(29.9) 4( 6.0)
Age 30s 19(25.0) 19(25.0) 34(44.7) 4( 5.3) 15.489
40s 24(18.6) 37(28.7) 64(49.6) 4( 3.1
50s 4(14.3) 8(28.6) 15(53.6) 1( 3.6)
Less than 5 years 29(28.9) 24(26.7) 35(38.9) 5( 5.6)
Work experience 6~10 years 18(40.9) 12(27.3) 13(29.5) 1( 2.3)
(School nutrition 11~15 years 9(15.3) 17(28.8) 29(49.2) 4( 6.8) 20.957
teacher) 16~20 years 16(18.6) 24(27.9) 43(50.0) 3( 3.5
More than 21 years 2( 9.5) 6(28.6) 13(61.9) -
Nutrition teacher 33(17.9) 50(27.2) 94(51.1) 7( 3.8)
Employment School accountancy 37(33.9) 30(27.5) 36(33.0) 6( 5.5) 15.093
Others 1(14.3) 3(42.9) 3(42.9) -
Total 71(23.6) 83(27.6) 133(44.2) 14( 4.7)

D N(%), 2 **p<0.01, ***p<0.001
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71 907 oAk Bl 79.3%, 80~897 Btal 20.3%, 70~79%
3hal 0.3%2 WERgTh Chung MO(2008)2] Lol A 2007d
A7) A - P B7PS7E 903 o]l Sl 52.1%,
Ha SO(2011)2] @70l 20109 A7) 94 - SbAH A 3
712271 908 o]Arel AL 96.0%Fch B ATo|A= 3
7H4 903 o]l St st 793%2 Uk, A E W@ Al
A8 o] FHL Y52 EHoY A9 Ao
7h e & o Uk St FEE B 90 ol =
SATE91L5%R 7 BATHP<0.001). v Agro] whE <

A A - A B A A AL 82.5%, AT
Wi AT 79.2%, BA+AFHIAR 67.9%7F 907 o] 4ol itk
FHA] AFHER Ao E e, 40T7t 93.0%= 7H =
$k31(p<0.001), FEHE)ALY ZHAH wE g4 9

Table 6. Evaluation of school meal's sanitation & safety inspection N(%)
Classification More than 90 score 80~89 score 70~79 score 2 %-value
Elementary 162(91.5) 15( 8.5) -
School Middle 50(68.5) 23(31.5) - 48.128%**
High 25(51.0) 23(46.9) 1(2.0)
Class 104(82.5) 22(17.5) -
Food distribution  Cafeteria 114(79.2) 30(20.8) - 11.741%*
Classtcafeteria 19(67.9) 8(28.6) 1(3.6)
Total lunch Less than 500 people 25(86.2) 4(13.8) -
population 501~1,000 people 131(84.5) 24(15.5) - 173
(excluding 1,001 ~1,500 people 63(81.8) 13(16.9) 1(1.3)
teaching staff) More than 1,501 people 18(48.6) 19(51.4) ;
Less than 3 12(75.0) 4(25.0) -
Number of 4~6 138(85.7) 23(14.3) - 15.788%
cooking staff 7~9 66(75.9) 20(23.0) 1(1.1)
More than 10 20(58.8) 14(41.2) -
20s 37(55.2) 30(44.8) -
Age 30s 56(73.7) 19(25.0) 1(1.3) 443005
40s 119(93.0) 9( 7.0 -
50s 25(89.3) 3(10.7) -
Less than 5 years 48(53.3) 41(45.6) 1(1.1)
Work experience 6~10 years 38(86.4) 6(13.6) -
(school nutrition 11~15 years 51(86.4) 8(13.6) - 56.404%**
teacher) 16~20 years 82(96.5) 3( 3.5) .
More than 21 years 18(85.7) 3(14.3) -
Nutrition teacher 165(90.2) 17( 9.3) 1(0.5)
Employment School accountancy 68(62.4) 41(37.6) - 36.363%**
Others 4(57.1) 3(42.9) -
Total 238(79.3) 62(20.3) 1(0.3)

£p<0.05, **%p<0.001
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Table 7. Perception on evaluation of school meal’s sanitation & safety inspection

) ) Objectivity Reliability Necessity of revision
Classification
Mean+S.D. n(%) Mean+S.D. n(%) Mean+S.D. n(%)
Elementary 3.38+0.98"  166( 79.8) 3.3140.95 169(81.2) 3.94+0.98?  169(81.2)”
Sehool Middle 3.41+1.01 76( 844)  3.34+0.93 79(87.8) 3.47+0.85° 79(87.8)
High 3.33+0.92 49( 83.1)  3.41+0.84 51(86.4) 3.31+£0.87° 51(86.4)
F-value 0.110 0.196 12479
Class 3.33+1.04 121( 78.6)  3.33+0.99 127(82.5) 3.88+1.00 142(92.2)
Food Cafeteria 3.42+0.93 143( 84.6)  3.36+0.90 144(85.2) 3.57+0.94 152(89.9)
distribution  Class+cafeteria 3.31+1.00 25( 758)  3.24+0.83 27(81.8) 3.76+0.87 31(93.9)
F-value 0.353 0.202 3.578%
Less than 500 people 3.52+0.87 28( 824)  3.41%091 29(85.3) 3.83+0.89 32(94.1)
Total lunch 5011000 people 3.39+1.01 149( 81.0)  3.35+0.96 150(81.5) 3.77+0.98 167(90.8)
I(’e")i‘;ﬁgg 1,001~1,500 people 3.35£0.95 76( 81.7)  3.29+40.94 78(83.9)  3.60+0.98 83(89.2)
eaching staffy More than 1,501 people 3.27+1.02 37( 804)  3.35+0.82 42(91.3) 3.70+0.94 44(95.7)
F-value 0.380 0.129 0.494
Less than 3 3.56:+0.89 18( 85.7)  3.38+1.02 18(85.7) 3.69+0.60 20(95.2)
4~6 3.41+0.98 155( 80.7)  3.35+0.89 159(82.8) 3.80+0.96 177(92.2)
CNOL(‘)‘EEZ ;’:;ff 79 3.0841.02 83( 79.8)  3.31+1.03 85(81.7)  3.64+1.02 94(90.4)
More than 10 3.410.96 32( 842)  3.380.82 35(92.1) 3.62+0.99 33(86.8)
F-value 0.563 0.062 0.647
20s 3.42+1.03 72( 85.7)  3.39+1.00 73(86.9) 3.54+0.80 77(91.7)
30s 3.20+0.95 71( 772)  3.17+0.81 76(82.6) 3.59+0.88 83(90.2)
Age 40s 3.42+0.95 116( 81.1)  3.36£0.95 116(81.1) 3.90+1.02 131(91.6)
50s 3.57+1.03 31( 81.6)  3.57+0.92 34(89.5) 3.71£1.15 35(92.1)
F-value 1.343 1.518 2.780%*
Less than 5 years 3.38+0.98 95( 83.3)  3.40+0.87"  102(89.5) 3.56:0.79°  105(92.1)
Work 6~10 years 3.50+0.93 45( 86.5)  343+0.87°  45(86.5) 3.23+0.83" 45(86.5)
?:CT;‘T“CB 11~15 years 3.20+1.08 51(77.3)  3.10£0.99° 50(75.8) 3.90+1.08° 58(87.9)
nutrition 16~20 years 3.40+0.91 80( 78.4) 3.300.95% 81(79.4) 4.00+£0.96° 97(95.1)
teacher) More than 21 years 3.52+1.08 19( 82.6)  3.71+0.90° 21(91.3) 3.86+1.11° 21(91.3)
F-value 0.761 2.096 6.376%**
Nutrition teacher 3.41+0.98 175( 80.6)  3.40+0.93 182(83.9) 3.96+0.95 204(94.0)
Employment School accountancy 3.30+0.99 107( 81.1)  3.24+0.93 110(83.3) 3.32+0.87 115(87.1)
Others 3.71+0.76 8(100.0)  3.43+0.79 7(87.5) 3.7120.76 7(87.5)
F-value 0.818 1.028 16.704%%*
Total 338+098  291( 81.3)  3.34+0.93 300(83.8) 3.72+0.96 327(91.3)

) MeantS.D., A Likert-type 5 Point Scale(l point: hardly being executed~5 point: being executed very well)

2 b Different superscripts mean significant differences at the alpha=0.05 by SNK post=hoc test in GLM

#p<0.05, **¥p<0.001, * Number of subjects answered over 3 point
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Table 8. Emphasis on school meal sanitation & safety

inspection
Classification n(%)
Work management 118(39.3)
Personal hygiene 62(20.7)
Inspection 44(14.7)
Cleanse & sterilize 28( 9.3)
Menu 25( 8.3)
Facility management 9( 3.0)
Distribution & tasting of food 8( 2.7)
Safety management 6( 2.0)

7P RS T Boks 2daE 39.3%, R 20.7%,
A4 147%, AH 9 2% 93% <20]9)th. Ha SO011)2] &
FoAE A et Fo&= Hrt 451702 7%
EUA, AgTEs AlE 2 &5, wja] 9@ G o]o] 441

Ao T Fegle] wixEe] umegch

9 - okl A WARS, WANEe AR, =4, A
A e Ao that ATTAL Table 99 AAFHACE 94 -
oA A7 B4t ATA( - 0.140, p<0.01), A1ZA(-0.134,
p<0.05)2 2] APUAS ER L o) 9148 - H A7
Bt WSS A WL SHEo) GOHIMAIUSE S - QLA
A 3= ol gt AHEs} o W Ao Chung &
Seo2009)¢] AT ATel ASAt EF A Bas(-
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=55 7MY 2ol A A5k e & 5 AT
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Table 9. Evaluation of sanitation & safety inspection and analysis of comrelation between objectivity, reliability, and

necessity of revision

Inspection score Objectivity Reliability Necessity of revision
Inspection score - -0.140%* -0.134* -0.012
Objectivity - 0.803** -0.256**
Reliability - - —0.275%*

Necessity of revision -

£p<0.05, **p<0.01
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