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Abstract

This study investigated the status of foodservice operations and perceived performance of management for school die-
titians in the Kyunggi area. According to the results, the perceived performance of dietitians for cooking management
presented an overall average of 3.90+0.61, and carrying out examination and preservation of food was the highest among
al sectors with 4.83+0.49. The area of cross contamination marked a total average of 4.15+0.67, and the perceived per-
formance of serving management was lower than the sanitary management of cooking and cross contamination with 3.64+
0.75. The most recognized cause on foodborne illness was food materials (44.6%). Sanitary level, the temperature of most
foods, and the persona hygiene of workers were also important causes of foodborne illness.

Key words : School dietitians, status of foodservice operation, perceived performance of management.
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Table 1. Genera characteristics of school dietitians

Variation Items N(%)
20~29 114( 21.7)
30~39 319( 60.6)
Age(year)
40~49 90( 17.1)
> 50 3( 0.6)
<5 147( 27.9)
5~10 244( 46.4)
Total career(year) 11~15 111( 21.1)
16~20 19( 36)
> 21 5 1.0)
<1 26( 4.9
1~5 227( 43.2)
Career as school
food service 6~10 191( 36.3)
manager 11~15 66( 12.5)
(vear)
16~20 12( 23
> 21 4 08)
Elementary 366( 69.5)
Middle 136( 25.9)
Type of school
High 21( 4.0
Specia 3( 0.6)
Tota 526(100.0)
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Table 2. Status of the school foodservice establishment

L R9l% - B BT - BES

Varigtion Items N(%)
<199 56(10.8)
Starting year of 19962000 236(45.5)
school food
service(year) 2001 ~2005 184(35.5)
> 2006 43( 83)
<858 23( 5.0)
85.8~99.0 20( 4.3)
Size of the 102.3~1155 18( 3.9)
kitchen
area(m’) 118.8~132.0 50(1 0.9)
135.3~1485 41( 8.9)
> 1518 308(67.0)
Existing of ves 243(46.3)
pre-prepa- No 273(52.0)
ration area Others o 1.7)
Yes 84(16.0)
Exigting of
weshing aren No 436(82.9)
Others 6( 1.1)
Sufficient 44( 8.4)
Installment of  noderate 89(16.9)
hand wash
facilities Poor 263(50.0)
Very poor 130(24.7)
When hands Eating after hands are washed 32( 7.5
were not
washed Eating without hands washed 396(92.5)
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Table 3. Status of the school foodservice operation Table 4. Status of the cooking management
Variation Items N(%) Variation Items N(%0)
Urban 394(74.9) Piped water 371(70.8)
Sts)gr?/i((:); 0 R 14217 Underground wat 27( 52)
i i nderground water .
Remote country 18( 3.4) K\';:t:c’f cooking 9
Type of food  SAf-operated 517(98.3) T-ank water 117(22.3)
service Contracted 9( 17) Filtrated water A 17)
management  seif-operated + contracted 0( 0.0) Cooling system in  Eduipped 176(33.5)
Convel."ltlond 471(89.5) production area Non equipped 349(66.5)
Type of food ~ Commissary 50( 9.5) <10 11( 21)
service system  Co-management 4( 0.8)
Others 1 02) Temperature of <10~20 142(27.5)
Refrigerator- Etipped & working 61517) production area(€) <2025 215(41.7)
freezer of Equipped & not working 6( 5.1) > 26 148(28.7)
supply car Non equipped 51(43.2) <30 18( 3.4)
< 500 68(12.9) <60 92(175)
500~1,000 158(30.1) Required time to
N;"Vtg r‘::e;ze 1,001~1,500 198(37.6) serve(min) <%0 255(48.6)
> 2,001 22( 4.2) > 121 6( 1.1)
1 500(95.0) Haccp type 466(88.6)
Frequ-ency of 2 21( 4.0 Not haccp type 57(10.8)
serving 3 4 0.8) Type of kimchi
Making in school 0o( 0.0
3 + snack 1( 0.2
General compositive bidding  197(37.8) Others 3 08)
Wr;hha:j . Compeitive bidding 130(25.0)
m
food Informal purchasing 164(31.5) (4.48+0.45)", ‘3lF 2]F2] SA] AFE(4.41+0.79), ‘2FH
Others 30( 5.8) 5_\1] A7 2 2] L% 7]12(4.43:0.73), ‘WS 21Eo] HA
Inspection Dietitian only 6( 1.1) 3l 35 WPH(4.00£0.89) 9] 4ol 1y &% #E o
method of Plural 509(97.0) ool %7 & B {X¢ By £X, 29 D uja F<he]
food Others 10( 1.9) He A9} By fA9 FeEE 27141.25~3.46£1.20
Principal 3( 06) 92 AA BT FF FPE9) 3.90+0.6100% VXX ek
Company School  steff 4 0.8) w2 5 A E BAUTh o] #& ZAF+= Hong WS (2004)
person for Parents 270(52.1) 9] A 2] ZA DAY P} AT F8 e
inspection Foodservice workers 230(44.4) B 3.16+£0.652}1 B3+ Ad| BlSiE =gko), Pak &
Others 11( 2. Lim(2005)°] H.13F 4.49+0.450) Bl e & FP=ck
All with hot water 135(26.1) mral, Jokale] Sl YA, 717] v, A7 e, AA T
Sanitary Partially with hot water 310(59.8) S0 ST HFS 42340430 A o]F %] T R o
m;rg of Al with chemica 38( 7.3) Huo] el 32741142 A SEOA 74 Saw) o
W, . ] !
cooking Partially with chemical 25( 4.8) rohar B3k Kim et al(2006)2] Aoll= vrehd niel 2
equipment No sanitary 4( 0.8) o] F4 T = & FgoA]e] F3o] 1A T E Ao
Others 6( 1.2) Z o= 7]12\1 317] 913 o] Was Aog Algdc)
Served 510(97.5 2 ool h= b {R=3
Eating utensils (97.5) w3t 0 e] GYolME AA HF 41540679 A
Private 13( 2.5) FY=E urahﬂoi 39521 Chang & Kwak(2000)¢] <1-s}
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Table 5. Perceived performance of school dietitians for
sanitary and cross contamination management

Manage-
ment Specific items Mean+SD
construct
Checking temperature of received foods 4.76+0.57
Proper thawing of frozen foods 4.00+0.89
Immediately use of thawed foods 4.41+0.79
Recording cooking time & temp by food 4.43+0.73
Sanitary  Complete cooking within adequate time 4.34+0.71
manage- Carry out examine and preserved food 4.83+0.49
ment of
cooking Keeping temp(above 57C) for hot food 3.46+1.20
Kesping temp(under 5TC) for cold food 3.01+1.32
Keeping temp(above 57C) for serving  3.02+1.27
Keeping temp(under 5TC) for serving 2.71+1.25
Total mean 3.90+0.61
Keeping food in the refrigerator separatdly 3.54+1.15
Cross . .
contanmi- Use of cooking equipment separately 4.23+0.88
nation Use of testing utensils separately 4.17+1.02
gtage Use of knives, cutting board by usage 4.66+0.61
Total mean 4.15+0.67

Scae A 5-point scale was used(1-strongly did not, 5-strongly did)
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Table 6. Sanitary management of cooking according to status of foodservice operation Mean+SD
Sanitary management of cooking
. ) Carry out
Variation Items ?gicklgg Method Imm;d;ately Recording Cookin examine  Keeping Keeping Keeping Keeping
P of °  oftime& X ad  hotafter cool after hot during cool during
received ) thawing time ) .
thawing temp. preserved  cooking cooking sarve saerve
food food
food
Urban 475+061 3.96+0.90 4.38:0.81 4.42+0.74 4.32+0.72 4.83+050 3.30+1.18 285129 286+125 257+1.21
Syle of  Rura 478+0.46 4.13+0.86 450+0.73 4444072 437069 4.83+044 397+1.11 341+135 350+129 3.08+1.35
food
savice Total 476+057 400090 4.41+0.79 4.43+073 433071 4.83+049 345t1.20 298+1.32 3.00+128 2.68+1.26
T-vaue NS -1813 NS NS NS NS -5431"  -4052" -4776" -3894"

Conventional 4.77+055 4.01+0.89 4.42+0.78 4.42+0.73 4.35:t069 4.83+047 344+121 299+133 298+129 267+1.26

Type of Commissary 4.66x0.72 4.02+0.85 4.35+0.88 4.42+0.79 4.28+0.78 4.80+0.61 3.66:1.04 3.18+1.24 342+107 3.02+1.11
food

savice Tota  476+057 401+0.88 4.41+079 4424073 434+070 4.83+049 346+1.20 301+1.32 3024127 270+1.25
T-value NS NS NS NS NS NS NS NS -2353" 2071
<500 465+079 416086 446082 443+0.83 451061 4.75:0.63 4.16+0.803° 3.60+1.12° 384+1.06° 3.42+¢1.10°
500~1000 4.80+042 4.15+079° 4524063 4.46+0.66 4.34+0.66 4.85+041 371+1.09° 333+128° 335:1.15° 295+1.2%°
N;fn ;hbe; 1001~1500 4.78+052 386:0.98° 4324089 440+0.78 4.268+0.76 4.82+053 3224125 271+129" 267+1.27° 245+1.21°

Se;;ed > 1501 475061 3.95+0.83° 440+075 4441068 433072 4.85+041 312+1.27% 26%1.33F 267+1.22° 2.3%+1.22°
meals

Tota 476£057 4.00+0.89 4.41+0.79 4.43+0.73 4.34+0.71 4.83+049 347+1.20 301+1.32 303+1.27 271+1.25

F-value NS 3905 NS NS NS NS 16819 137437 227887 15202
1 4774054 3974089 440+080 443073 433+071 4.83+049 3424120 295+1.31 298+127 2.66+1.25

Frequency > 2 450091 454+065 462064 4424070 454+058 A477+051 4.36+0.757 4.12+0.881 381+1.02 358+1.03

:n,mg Total 476+057 4.00:089 441+079 443+073 434+071 4.83+049 347+120 3.01+1.32 3024128 271+1.25
T-value NS -3183" NS NS NS NS 5845 -6286 -3241" -3673"
All hot water 4.72+058 4124091 4.46:071 449072 440071 4.78:056 374+112 3324125 329125 3.02¢1.22°
Patidly hot 4774056 394+087 4.41+080 440+071 431+071 4.84+049 336+119 288+131 291+126 2.60+1.24%
water

Sanitary

of All chemical 4.89+0.32 4.00+0.93 4.38+t089 4.43+0.65 4.43+065 4.89+0.32 343+132 2.84+139 295+1.37 246+1.24°

euip-  patialy 456+087 3.86+0.88 4.24+097 4.24+078 424+078 4.79+042 352+1.09 312+1.30 3.36+0995 2.84+1.25%
ment ’
chemical

Total 475£057 3.99+0.89 4.41+079 4.34+0.71 4.34+0.71 4.82+050 348+1.18 301+1.31 304£1.26 271+124

*H 3 Kk

F-value NS NS NS NS NS NS 32217 3864 3546 4.245

" p<001, " p<0.05  p<0.1, NS Not Significant, ¢ Mean followed by different letters within a column are significantly different by Duncan's
multiple range test.
Scade A 5-point scale was used(1-strongly did not, 5-strongly did).
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Table 7. Cross contamination management according to school dietitians characteristics (MeantSD)
Cross contamination management
Variation ltems Keeping food Use of cooking ;o ¢ tei ng utensils Use of knives, cutting
equipment
Separately Separately separately board by usage
20~29 3.79+1.08° 4.40+0.72 4.28+0.97 4.72+0.49
30~39 347+1.16* 4.18+0.87 4.16+1.00 4.64+0.58
Age(yesar) > 40 347+1.18 4.23+1.07 4,04+1.15 4.67+0.83
Total 354+1.15 4.23+0.88 4.16£1.02 4.66+0.62
F-value 3387 2548 NS NS
<5 3.90+1.05° 4.34+0.83 4.26+1.04 4.73+0.57
5~10 348+1.10° 4.23+0.83 4.18+0.95 4.63+0.62
11~15 3.28+1.24% 4.17+0.97 4,06+1.09 4.63+0.68
Totd career(year)
> 16 3.00£1.22° 392+¢1.14 3.88+1.19 4.71+0.55
Total 354+1.15 4.23+0.88 4.16£1.02 4.6620.62
F-value 9.087" NS NS NS
<1 4.28+0.84° 4.44+0.71° 4.48+0.82° 4.72+0.84
1~5 3.74+1.09° 4.30+0.87° 4.23+0.99% 4.68+0.61
Career s school 6~10 3.37+1.11% 4.20+0.80® 413+1.01%° 4.60+0.61
food service
manager(year) >11 311+1.27° 4.05+1.09 3.96+1.13° 4.73+0.57
Total 354+1.15 4.23+0.88 4.16£1.02 4.66+0.62
F-value 11515 2178 2192 NS
Elementary 351+1.15° 4.21+0.87 4.15+1.03 4.68+0.56
Middle 354+1.14° 4.28+0.92 4.19+0.95 4.63+0.75
Type of school High 4.15+0.99 450+0.76 4.30+1.08 4.70+0.47
Total 354+1.15 4.24+0.88 4.17+1.01 4.67+0.61
F-value 3012" NS NS NS

Hkk

p<00l, "~ p<0.05  p<0.1, NS: Not Significant, " Mean followed by different letters within a column are significantly different
by Duncan's multiple range test.
Scade A 5-point scale was used(1-strongly did not, 5-strongly did).
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Table 8. Status of serving management Table 10. Cause of food born illness and status of out-
g g
break
Variation Items N(%)
1ati 0,
Classroom 271(515) Variation Items NCo)
i Food 236( 44.6
Se'l‘"”g Dining room 193(36.7) ( 446)
place . Temp & processing of cooking 73( 13.8)
Classroom + dining roon 62(11.8)
- Serving 1( 02
Food service workers 137(26.0)
Cooking water 9 17)
Students 239(45.4)
Service ) ) Persona hygiene of workers 71( 13.4)
Food service workers + students 138(26.2) Presumption ) _
personal of cause on  Eding utensils 4 08
Parents 2(04
(04 food born gtorage of food 21( 4.0
Students + parents 11( 2.1) illness )
Storage food after cooking 28( 5.3
| f i 2 .
Tépe of Only use of food service 99(83:3) Environment of preparation area 12( 2.3)
evator i
Use with person 60(16.7) Drinking water 18( 34)
Filtered water 457(86.9) Personal hygiene of students 50( 9.5
T of ili
Zfixriking Boiling water 5(112) Classroom environment at serving 6( 11)
water Private water 0( 0.0 Total 529(100.0)
Cthers 10( 1.9

she B9 ERHE AF4E AR A5 57} 37170 1(70.8%)
Table 9. Perceived performance of school dietitians for Z 7P g2ton, A Yo yuk AXE A3 stw

serving management £ 66.5%0°]11, 224 WE L5 20~25T v|¥k 41.7%, 10
Manage- ~20C ||k 27.5%, 25T °]’do] 28.7%= ERHTE T3k 2
ment Specific items Mean+SD 2 ¢85 $ w2 47 Y ARES B 1AZF 303 o7t
construct B6%= 7P BRI, S48 A 22 WA=
Education for serving and personal 3604108 HACCP 1= AN AZF38 AL 743 g7} 88.6%
hygiene - Ql Ao Z YEth
Exclusive equipment and proper clothes 3.94+1.07 alul FA o= %9 BHEE AR F3) HAT S
Hand washing of suppliers before 363+1.17 dobd A}, xo] A He] FolAe] 7 FEE AR
Serving serving Y5 B ] 9 HE2 o] o] 4830498 3 FF
Efge Hand washing of students before esting 2.81+1.11 o] 7P &2 A0 R ZAMEOH, &5 #HE] Il x7
S 9 o <] 21} 0l plAlEolo L ©

No permission with mixing newly food 4.29+0.91 F B FAS Bl A, S 5o eEeke] B frloh
and leftover Byl fAoM = A4 B A7 =] 3.90£0.6100% v

A Rals @o 2 Ars ) e
Estimate after serving assriol ) RS WE TR AR WG wa 29 2wl
el HE HA Eﬂﬁ 4.15+0.679] A% ’*fngg— A
Totd mean 364+0.75 4ol ° o A HeErS

Scde A 5-point scale was used(1-strongly did not, 5-strongly did) A AFRS= Ao] 4.66+0.61% 7H =91, AAFe =

EA 2ZEo JA A F7F F-50] 35440115 7P e
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