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Abstract

Based on recent dramatic increases in foodborne outbreaks in restaurants, self-managed sanitation systems are now
recommended to control contributing risk factors. This study aimed to improve sanitation management practices in
restaurants and had two objectives. First, we tried to develop a self-managed sanitation check-list, including risk factors
contributing to foodborne illness and Korean food hygiene regulation articles. We also tried to evaluate current sani-
tation management practices in restaurants according to operation and restaurant type. Thirty restaurants were evaluated
by on-the-spot inspectors using an auditing tool consisting of four dimensions, seventeen categories, and forty-one items.
Total compliance rate categorized by operation type significantly differed between chain restaurants and self-managed
restaurants, with values of 85.5% and 51.6%, respectively. Therefore, self-managed restaurants, which showed the
lowest compliance rate of below 30.0%, need more strict control to improve current unsanitary management practices,
specifically relating to ‘sterilization of knives, chopping boards, and wiping cloths’, ‘sanitation training’, ‘not allowing
access into the kitchen to outsiders’, ‘handling of food or utensils on shelves at a 15 cm distance away from floor’, ‘pre-
vention of cross-contamination of cooked foods or vegetables’, and ‘records of kitchen access or inspection’. Thus, an
effective food sanitation system is essential and should be implemented to improve the existing sanitary conditions in
restaurants. However, the most important factor to achieving food sanitation management objectives is food handlers'
self-motivation.
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Statistical analysis of the difference of compliance rate in restaurants
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Identifying the risk factors

Fig. 1. Procedure of the study.

Table 1. The contents and the food regulation base of the monitoring tool for food safety management in restaurants

Number of factors Number of
. . Number of L. g
Dimension Category . contributing  legal standard Food regulation base
1tems . .
food-borne illness items
Location & structure 6 0 3 1) 21, 4), 5) 6-202.15
Implementation of cleaning
L 1 1 1 13
and sanitizing program
- Rest room 1 0 1 1) 21
Facility & ppo 14 washing facility 1 1 1 1) 21, 5) 5-203.11, 5-204.11, 6-301.11
equipment .
Water facility 1 1 1 2) 43
Waste disposal 2 0 2 1) 21
Cleaning & sanitation 2 2 2 1) 3. 5) 3-302.14, 4-701.10, 4-602.11
Sub total 14 5 11
b | Work preparation 7 6 3 1) 3, 26, 27, 5) 2-103.11, 2-201.12, 3-302.1, 6)
hersi‘:i Hand washing practice 1 1 0 4), 5) 2-301.14, 2-301.15, 2-310.12
Ve Sub total 8 7 3
Approved food source 3 3 3 1) 10-3, 31, 4), 5) 3-202.15
Sanitation  Storage 3 3 2 1) 21, 31, 5) 4-204.112, 6)
management  Pre-treatment 3 1 0 4, 5) 3-305.14, 3-305.11, 3-501.13, 3-903.11
during food Cooking 4 4 1 1) 3, 4), 5) 3-302.11, 3-403.11
processing  Holding after cooking 1 1 0 4)
flow Serving | 1 0 5) 3-301.11
Sub total 15 13 6
Mandatory 3 0 3 1) 22, 31, 3) 40
Documentation Recommended 0 0 6)
Sub total 7 3
Total 41 25 23

1) Korean Food Hygiene Regulation Article
3) Infectious Disease Prevention Regulation Enforcement Ordinance
5) U.S. Food Code

2) Korean Drinking Water Management Regulation Article
4) Model Guideline for Food Safety in School Food Service
6) SFBB

Korean J. Food Cookery Sci. Vol. 26, No. 5 (2010)
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Table 2. Characteristics of monitored restaurants
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Chain restaurant (N=15)

Self-managed restaurant (N=15)

: Sub : Sub Total
Korean Chinese Japanese Western total Korean Chinese Japanese Western total  (N=30)
N=4) (N=3) (N=4) (N=4) N=4) (N=4) N=4) N=3)
Space of restaurant (m’) 10554 7872 12884 1529.3 11903 2579 188.4 310.7 2722 2563 7233
Space of kitchen (m?) 256.9 139.5 3934 5719 3382 78.5 51.8 49.6 24.8 529  190.7
Ratio of kitchen to restaurant 0.25 0.17 0.30 0.35 0.27 0.23 0.23 0.19 0.15 0.20 0.24
Number of customers a day 558 275 592 470 487 166 188 74 265 167 327
Number of rotations 1.9 1.5 2.0 1.8 2.6 2.9 1.0 39 2.5 2.1
Average checks (won) 21,600 32,327 24,850 29,042 26,597 26,500 5375 43,750 11,133 22,393 24,495
Sale (thousand won) 14,500 7,526 15271 13,794 13,123 2915 968 3,581 3,308 2,652 7,887
Number of cook 18 24 39 23 26 6 3 5 8 5 16
Number of server 20 23 30 35 27 7 2 4 7 5 16
Number of meals per cook 36 12 16 22 22 32 71 14 36 39 30
Kitchen form
Opened" 0 1 2 1 0 2 3 6
Half-opened" 3 3 1 7 2 3 1 8 15
Closed” 1 0 1 1 0 4 9
Kitchen separation
Separated]) 3 0 0 0 0
Partly separatedl) 1 1 3 1 1
Non-separated]) 0 2 1 3 14 17
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Table 3. In compliance rate of facility and equipment management by restaurant operation type

Chain restaurants Self:managed Total
Items (N=15) fels) (N=30) value
Mean+S.D. Mean+S.D. Mean+S.D.

Location & structure (6) 88.90+6.8 73.3+15.2 81.1£14.0 3.623%*
Located away from pollution source 93.3+£25.8 100.0+0.0 96.7+18.3 -1.000
IS)::fsen all doors and windows for controlling insects and 5334229 36.7435.2 45.04304 1538
Suitability with ventilation capacity of hoods or windows 100.0+0.0 100.0+0.0 100.0+0.0 -
Wellness of draining 86.7+£35.2 60.0£50.7 73.3+45.0 1.673
Walls and ceiling undamaged 100.0+0.0 70.0+36.8 85.0£29.8 3.154%*
Appropriate lightness and illumination of working area 100.0+0.0 73.3+45.8 86.7+£34.6 2.256*

Implementation of cleaning and sanitation program (1) 86.7+£35.2 10.0+£28.0 48.3£50.0 6.600%**

Restroom (1) 100.0+0.0 100.0+0.0 100.0+0.0 -

Handwashing facility (1) 70.0+41.4 0.0+0.0 35.0+45.8 6.548%**

Water facility (1) 100.0+0.0 100.0+0.0 100.0£0.0 -

Waste disposal (2) 86.7+18.6 56.7+30.6 71.74£29.2 3.248%*
Interior trash can (lid, cleanness) 82.1+24.9 40.0+£33.8 60.3+36.3 3.801%**
Exterior trash can (location, cleanness) 90.0+20.7 90.9+20.2 90.4+20.0 -112

Cleaning & sanitation (2) 91.7+15.4 35.0+35.1 63.3£39.3 5.724%*x*
Sterilization of spoons and dishes 100.0+0.0 46.7£51.6 73.3+45.0 4.000%**
fﬁiﬁﬁfﬁ;loélo;zs}?ﬁs’wiping doths 83.3430.9 17.924.9 51.7:43.0 6.263%**

Mean(14) 89.0+£9.2 59.9+10.9 74.5+17.8 7.909%**

#p<0.05, **p<0.01, ***p<0.001

Korean J. Food Cookery Sci. Vol. 26, No. 5 (2010)
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Table 4. In compliance rate of personal hygiene management by restaurant operation type
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Chain Self-managed Total
Items (N=15) (N=15) (N=30) t-value
Mean+S.D. Mean+S.D. Mean+S.D.

Work preparation (7) 86.4+20.4 44.5421.3 65.4+29.5 5.488***
Z;r;fz;r;gesthe reports of health inspection of manager & 96.7412.9 %2 14373 29 7430.0 1383
Managing of wounded hand and infectious disease 86.7+£35.2 33.3+48.8 60.0+49.8 3.434%*
Wearing the apron and the cap 96.7+12.9 60.0+33.8 78.3+31.3 3.924%**
Not wearing manicure or personal ornaments 93.34+25.8 60.0+43.1 76.7+38.8 2.570*
Sanitation training and keep the records 76.7£32.0 23.3£32.0 50.0+41.5 4.565%**
Not allowing access into the kitchen to outsiders 80.0+41.4 6.7+25.8 43.3+£50.4 5.821***
Proper tasting methods during cooking 70.0+48.3 53.94£51.9 60.9+49.9 0.762

Handwashing practice (1) 50.0+0.0 35.7£23.4 42.3+18.4 2.280%*

Mean (8) 82.7£18.2 43.2420.0 63.0+27.5 5.650%**

#p<0.05, **p<0.01, ***p<0.001
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5 AEFAAY At UYL vid YA #d w
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goh= S o] EFRZ Ao E UEETE SFBB(FSA
2005)NA & HeA = TPl AAFEE & A7 A
ZAERaL, TE0] Al G-k AHE S-S o}
A A& Zk3a JEA GRlIslof sty 18R & AT
WS AABledok gt WAISIETE Food Code(FDA
2005914+ A% FRlv A 53 BARlE o519
=YS A8, YFHEe] s A9 FdAtet s
of gkl AAIstaL A=t THE A QA A0 A= 80.0%,
OE AYHaoNA FFELE 6.7%Z p<0.0012] B ollA
A2l AfolE HAAth

& ML H 423%2] FFES 29T =9 FE
2§23l zpolE HATE 13} F - - FAHE = 2

A]
TE d= I Ok vAEo] EAskL o o=
AES FAFE AT Sl vAEe] ogHa, S AL
& Fo= ol W mAES 29 7sAdol A, A%
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L

FEHe AFFAASE AN Bt A
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= ofdo] A2 A4 729 sz £9) 9] =
7] dEQ] Aoz ARERY & AlHL 7RI AF
A TR Y= B8k Green L 5(2006)2] A7l A]
w2 A7Adet vtk 27 32%0] EFES HIS
, S AVIE AA sk A AA dE-E TRe ),

Fstae Wz dUehd & A Nset W
2l wFo] Besirial FEsTh
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9] PGto] T E 54 AFHLY FFEEY ¥
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AAAE 8] 99 A= Table 590 AAISHATE

Bt F5E0] 50% ©l8] AR FEHoR 45 Al 4
Fo| FAH 25 9 IRAGEE s, 7S
(35.0%), ‘WEAEFS Svt2A d53ta, sl & A A
|H=712(32.8%), AlFEoly 7S viH e 2 RE dA
3k E0](15 em o)d)olA HEsH=712(48.3%), ‘A7tE &
S5 F58ET1(44.4%) 0 470 &) g w2 9
Bk g Al 88l - 7159 dH9L 35.0%2] &7
&S HY =0, o= Kim SJ 5(2008)2] F=835.3%)3%
AR, G YRt Beks A fole Park SH
5(2007)%] ATFETH0.0%)2F FL3 AHAE BEATE Jones
SL 5(2008a, 2008b)> WARIAS 314 ¢S 2]F, F3F
A =z, 1zt s 59 AF 8o FAE At A
Z53 glon}t #AFe] Bl g AFAA Al 5
of gk A= A9 ok AHsy FAH FEHAE
FH AEFS e Zo] TRt Fasitta A A5t
Atk olH FHAA FFAY AAH AFE 7lsta
g Al FEAY FR1% #E7E 58T AoE AlRH
k. Yoo WC(2000)8] ATolXE @A ojFs, Fojx=H
o] 7}4 ZFHAUANE BTt YRAHFTIE Sty
2] AT ALA 7S AdEekda, 1 dklo] 2%
o HolA AT FAY Holehs AVt E&Ho
A Ao FoAol AVIEAH. il B HAedEe &
T g FAIRIE HAS] st zEHolu =EAA
T AT A o) Fe] o EA THsAEE P W
Ak, wzt s AW F Je F/T AR X
= THLee KES} Ryu K 2004).
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Table 5. In compliance rate of sanitation management during food processing flow by restaurant operation type

Chain Self-managed Total
Items (N=15) (N=15) (N=30) t-value
Mean+S.D. Mean+S.D. Mean+S.D.

Approved source (3) 90.0£12.3 52.2422.6 71.1£26.2 5.689%%*
Approved meats 100.00.0 100.0+0.0 100.00.0 -
Identification of the place of origin & transaction description 100.0+0.0 80.0£36.9 90.0+27.5 2.103*
Zﬁ;’ﬁy’ref;;‘;:itj?s gzsg;l)’tatm 70.0+36.8 0.040.0 35.0+43.9 7.359%%+

Storage (3) 97.8+5.9 72.2421.5 85.0+£20.2 4.438%**
Expiration date 100.0+0.0 92.9+£26.7 96.6+18.6 1.000
Separate storing toxic materials away from foods 100.0+0.0 66.7+48.8 83.3+37.9 2.646*
Keeping standard temperature of refrigerators and freezers 93.3+17.6 56.7+49.5 75.0+41.0 2.702*

Pre-treatment (3) 7224233 29.4+26.9 50.8+£32.9 4.658%%*
Thawing frozen foods properly (avoiding refreezing) 50.0£50.0 14.3+£36.3 32.8446.8 2.211%*
Proper washing and sterilizing raw vegetables and fruits 93.3£17.6 46.4+30.8 70.7£34.1 5.082%**
I;gnmdlif;forfood or utensils on shelves a 15 cm distance away 73.3445.8 2334417 48.3450.0 3. 128%*

Cooking (4) 82.8+28.1 38.9427.2 60.84+35.2 4.347%x*
Identifying the heating temperature (74°C) 84.6+37.6 46.2+51.9 65.4+48.5 2.165%
Identifying the reheating temperature (74°C) 80.0+44.7 0.0+0.0 44.4+52.7 3.528*
52;:::&112181 of cross-contamination at cooked food or 86.7435.2 26.7445.8 56.7450.4 4.025%%%
fiizafngssezzt:l;ie\;es and chopping boards at handling raw 66.7448.8 4674516 5674504 1,090

Holding after cooking (1) 60.0+£50.7 40.0+50.7 50.0+£50.9 1.080

Serving (1) 53.3£51.6 35.7449.7 44.8+50.6 0.935

Mean(15) 81.2+15.4 46.5+15.8 63.9£23 .4 6.102%**

#p<0.05, **p<0.01, ***p<0.001
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A A7re] 28 o] JYgo] F83a(F7 2005a), =g
7F ¢EE AFL 938 Aoy HAHS =& AR
ok st WME HES Aok FTHFDA 2005). Gill
CO%} Jone T(2002)2] AFolA w <& WAL, 2 FA7
9] E. coli®] o5 &St Ay WA}t 28 A &3 &
ek ol TAANALL, AT 2HE Alddle &3 &
Fefe] o] H ofle} S7/7]Ee] Hol® felHo g 7+
2AA W& HFY AP S AAER oY I FAe)
o]l &2 HAASIHTH

AZE Kruskal-Wallis F4A 37} A= 2], F2] A2,
] AFQLL] HT F-80] 22 78.2%, 80.5%, 70.4%,
95.5%= YERGTE AT d9o ‘WEaES SntEA
53, s & SA ARSI dETRo] p<0s

Wolol A ol 2el Zol& LERIT,

= _ol

4) MJ H|X]|

AFRIA] FHE Table 634 2] o FAEta} AAGAR}
of MRFHoE FAHINY Be 94 I F5&
Hitol 50% ool &F AaFe] A7
FELS Y ZE daolA 100% E5FEe Zh oA
AF 4o} T BIFbe YFARN AR o
A3} 22l =9, AAF 71SHE BRI e &
Soll A FZel zo)(p<.001)S KAtk AEHAAH A
31Z(Ministry of Government Legislation 2010)ol|4] =z
F E2UHA T IS S VAL EREH 2380 B
sfoF gohar HAlska ok

AEE Kruskal-Wallis #4423 A{FR12] FHoAA =
T2 ZpolE Holz| Z3dTh
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2 22! 3

Z*KFood establishment inspec-
tion report)Al V= H]FE] TA|Q] Conference for Food
Protection®] 73t HAZE ARE-shH=tl] o] A3 E= CDC

Table 6. In compliance rate of documentation management by restaurant operation type

Chain Self-managed Total
Items (N=15) (N=15) (N=30) t-value
Mean+S.D. Mean£S.D. Mean+S.D.

Mandatory (3) 97.8+8.6 68.9£13.9 83.3£18.6 6.845%**
Business report 100.0+0.0 100.0+0.0 100.0+0.0 -
Records of kitchen access or inspection 93.3+25.8 20.0+41.4 56.7+£50.4 5.821%**
Disinfection report (over 300 m2) 100.0+0.0 92.3+£27.7 96.4+18.9 1.000
Recommended (1) 86.7+35.2 20.0+41.4 53.3+50.7 4.752%%%*

Mean (4) 95.0+110.4 56.1+17.7 75.6+24. 7.355%**

***p<0.001
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Table 7. Foodborne illness risk factors” identified in need of priority attention

1f-
Chain restaurant Seres?:i?:fted Total
=15 N=30 .
Items (N=15) (N=15) ( ) t-value
Mean+S.D. Mean+S.D. Mean+S.D.
D leani itizi f
Facility & .ocumented cleaning and samgzmg program o 86.7435.2 10.0428.0 48.3450.0 6.600%+
. . kitchen, storage room, and refrigerator/freezer
equipmen
auip Hand washing facility 70.0+41.4 0.0+0.0 35.0+45.8 6.548***
. Sanitation training and keep the records 76.7£32.0 23.3£32.0 50.0+41.5 4.565%**
Personal hygiene .
Proper hand washing 50.0+0.0 35.7423.4 42.3+18.4 2.280%*
Proper receiving and documentation(quality, 70.0436.8 0.040.0 35.0443.9 7 350k
temperature, package)
Thawing frozen foods properly(avoiding
itati . 50.0+£50.0 14.3£36.3 32.8+46.8 2.211%*
Sanitation refreezing)
gz‘i’sgerfr;zlg Identifying the reheating temperature (74°C) 80.0+44.7 0.040.0 4444527 3.528%
processing flow  Using cold-holding/hot-holding equipment or 60.050.7 40.0+50.7 50.0+50.9 1.080
serving in 1.5 hrs.
P i f handli ked f¢ ki
revention of handling cooked foods by naked 5334516 3574497 44.8450.6 0.935
hand
#p<0.05, ***p<0.001
Y risk factors : the items that is lower than 50% of compliance rate
o FEE AFE 48 7PsAol i SEAAS DA A WA 2 SlEacle ParEle] GBolgit 483%
food code®llAl ABAF AF-S BE3h] 9% 35 24 ) o] 448 HYET, Kim JH 5(2004)2] AFoAxE

Q(Foodborne illness risk factors and public health inter-
ventions)ll thet 27353} PAZE 213 FH5(Good retail
practices)= 913 1A 27850] F 54%Ee] Z A<
HAAZE o83k JATHCFP 2000). =3+ FDA2] National
Retail Food Program Steering Committee®l| A= 201037}
A ek o] 2o dig kS FHa] ffd 4

% 04 913 A4 a2 BHOE AY
F5EE 25% FEAIE AS BEE B, 59

4N o

719l A AAE AAE ok aEa ARESeE A
Z3E= FDA food codedll Al AASH= Y 2lFs 98
fRle=z FAEo] JTHFDA National Retail Food Team
2000, 2004). tIEH 2F= A7 QA= 7NAL A
B, B 25, 7443 71 2%, 7I71ede] A=
ol AMltelyt WHAd =49 2oy AE -S4
e vH AFEs TS oA o AFskTh
(Center for Science in the Public Interest 2008). £ 7
oAl Mgk HAFZoE CDCAA FHEE AlFs A
T8 5t allel] 7|He 4 = AR 234 2570 &
o] glomn, o] F FFE°] 50% °lstE HFHU F9
o} 7 BQ3F A NE Ales 4 A A &
Ao g sy, F90 & fdaE o3 2o
(Table 7).

1) A2 - ZH| 22|

ok

Pl E ] afete] ) A 269 4] 53 (2010)

QA =2 AT F dE WL
Aldsael $27h w082 Ha A
< 3 A7IARD Aast A5 doF IrtaL
CESpss
A AP 8l 7 WA A FEItiEE, o=
THE AJG 2= 70.0%EFEE Had & FF
ooy &5 BiYdalMs Aol ZHZ ol @

TUE Qo] HiF 35.0% FFE-S UeRdth

2) JHQIlY el

A A A E 221e SHlE & Aol Hi
423%2 F5e&S BYed, I 5 X AddLolA
50.0%2] T=TE&S Hoj AAdo] & ZHEA Foll=E BT
slal FEgo] g B & 4 AATE Jo GD} Lee

S ¢ F
BH(2004)8] AolA LB A F&HNA S aureusSt
Salmonella7} AZE 0] ZE|FAAY] FAH3 AFHF
FHoR Q1% AFE T IAH fdo] wlg w2
ZAoZ Yeh} 7]EZFQ1 AHE] FHo] FFHoR 4
Y=oz oF dhrhar A F gL, Sorino IM 5(2002)2] AT
o| = HACCP A< 3t QAN 11 7&E& WA o
< Ao AV TSl F 22 HACCPS] SHIE
Agol Fa3tt AH3IP e, & A FE A



A=y e
2 o]q

Z%i% H*@E A =

3) MMEHAE M 2|

AT daolA AARE FYske WHS AHA
Aol A 9, CK(Central Kitchen)ollA X2 A=A -
%, HACCP R1IFS Whe oA ke SMHAHAF
= TYshe T el OF FIgLdA= AEe

Table 8. Average in-compliance-rate regarding legal standard

1
o
AaL, oA E A

AR A7

2k AR AT

ke s)E, AL &

Adu e L Agedey 613

StEE A HA th o5& A
HaoA e HodH =5

7]]_/] mm [L].E_,'l

35.0%%}51, oA 32
XE §lo] 59 95 AY9d

T s RS
= 3 1
5L 2~
E-;?DLEE-].- T

5o F, 27 § HY

59 4

AoJ A 2 71A) 2]
AJNG =
A= AlzHlo] PFHo]

o L=
e B

=9} A7t AEE ARFoZ ZE7) 32.8%, 44.4%, 50.0%
2 ) B F5EE B o) gk BHoh AT w&

Chain restaurant S?ef;zz?:fted Total
=1 = =
Items (N=15) (N=15) (N=30) t-value
Mean=+S.D. Mean+S.D. Mean+S.D.

Located away from pollution source 93.3425.8 100.0+0.0 96.7+18.3 -1.000
Sl.ntablhty with ventilation capacity of hoods or 100.040.0 100.040.0 100.040.0 i
windows
Wellness of draining 86.7£35.2 60.0+£50.7 73.3+45.0 1.673
Documented cleaning and sanit%zing program of 26.7435.2 10.0428.0 48.3£50.0 6.600%%*
kitchen, storage room, and refrigerator/freezer

Facility & Water-resisting rest room 100.0+0.0 100.0+0.0 100.0+0.0 .

equipment . .

(11 Hand washing facility 70.0+41.4 0.0+0.0 35.0+45.8 6.548***
Adequate water 100.0£0.0 100.0+0.0 100.0+0.0 -
Interior trash can 82.1£24.9 40.0+£33.8 60.3+36.3 3.801%**
Exterior trash can 90.0+20.7 90.9+20.2 90.4+20.0 -112
Sterilization of spoons & dishes 100.0+£0.0 46.74£51.6 73.3+45.0 4.000%***
St'el‘.1hzat10n of knives, chopping boards, and 2334309 17.9424.9 5174433 623
wiping cloths

ifying th rts of health i ti f

Verifying the reports of health inspection o 96.7+12.9 82,1373 89.7430.0 1383

Personal hygiene Manager & employees

3) Sanitation training and keep the records 76.7£32.0 23.3+32.0 50.0+41.5 4.565%**
Wearing the apron and the cap 96.7+12.9 60.0+£33.8 78.3+£31.3 3.924***
Approved meats 100.0+0.0 100.0+0.0 100.0+0.0 -
Identification of the place of origin & 100.040.0 80.0436.8 90.0427.5 2,103+

Sanitation transaction description

management Proper receiving and documentation 70.0+36.8 0.0+0.0 35.0+43.9 7.359%**

during food Expiration date 100.0+0.0 92.9+26.7 96.6+18.6 1.000

ing fl . .

?é;)cessmg OW  Keeping standard temperature of refrigerator and 93.3417.6 56.7449.5 75.0441.0 2.700%
standard temperature of freezer
Separjate use of knives and chopping boards at 66.7448.8 4674516 56.7450.4 1.090
handling raw meats and vegetables
Business report 100.0+0.0 100.0+0.0 100.0+0.0 -

D tati . . .

(3())cumena10n Records of kitchen access or inspection 93.3425.8 20.0+41.4 56.7+£50.4 5.821%**
Disinfection report 100.0+0.0 92.3+27.7 96.4+18.9 1.000

*#p<0.05, ***p<0.001
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o] FEojA ok st TS &L F
Aol oaiA GA PR L9E T, 173 Agre] T
FoMs HAdd Aol EA13t7] wZoll(Kang YJ 2001)
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3 JE7tre FES 47t 48.3%, 35.0%2] S F4E
< HYch

MAA FGoM = FHY FnEE HAsk, 3
PSS FAs=TR (A18]) 9] @50 50.0%2 EE
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AL 2 SR ARSI 0l 100%S] E4
&5 Holal, g A AF FE% 25 9 IHE
glshaL, 715sh=71 o] G2 35.0%2 e ET7E

e
T =
BAom, EATE HFH9] &9 paFo] J=T s
2 100%2] F=+ES 2T
v,  <f

HT YadaolA 2F5E dao] G35l ug} o]
it o o] AA3] Fasto] A=A, ALt} 4]
7F BAlell doju= A gAe] B A AR R
v SAZE AH9 & e A AT ko]
nlEEojol 3 Aot} B AFoME 2dAe] A
He] T WS FEE AGAY A& 8T
g5 9% AFE A AFgay AEANYH =TS
TE3E BUEHY =T Esta, ol & o83l 94¢]
A9 AFE WA P8 HAV|FY E5EE A
st

B Ao A AxE gofkshd g3 2t

AA, D A Fae] AA F5482] BT 68.6%A
3, 98 FFE2 ARHIA FYo] 715.6%= 7MY =
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