J East Asian Soc Dietary Life
17(6): 943 ~856 (2007)

58 2% =2 MZE SAKIe fI4 g X

n
ul
4>
ooll
H1
=2
i
rok
5
=t

Z=at0)" - ojakel' - 0]0|2? - OJMAN - ZREL - BHF - BIIMT

At Aaasise), ase zese, S gasn 459, Aaetn asdd d%ns

A Study on Sanitation Management Recognition and Employee Performance
in the Kitchens and Food and Beverage Departments of Deluxe Hotels

Bo-Ra-Mi Kim', Ra-Rae Lee', Mi-Ho Le¢’, Sung-Jae Lee’, Yu-Jin Cho’, Hyun-Joo Yoon* and Ki-Sun Yoon®'

'Dept. of Food Service Management, Kyung Hee University, Seoul 130-701, Korea
2Dept. of Culinary Science, Kyung Hee University, Seoul 130-701, Korea
3Dept. of Food and Nutrition, Kyung Hee University, Seoul 130-701, Korea
“The Graduate School of Education, Kyung Hee University, Seoul 130-701, Korea

Abstract

This study was conducted to assess the current status of food safety/sanitation training programs, including HACCP,
for Kitchen and hall employees at major hotels, as well as how differently the training can affect the employees' recog-
nition and performance of food safety/sanitation management in areas related to the facility, food, and their personal
hygiene. A questionnaire for assessing the recognition and performance of sanitation management was developed and dis-
tributed to 430 employees currently working in the kitchens and halls of 5 hotels located in Seoul, Korea. A total of 324
questionnaires (kitchen: 138, hall: 186) were subjected to frequency analysis, chi-square tests, one way ANOVA, and Pear-
son correlation analysis using SPSS/windows software. Ninety-one percent of the respondents had received food safety/
sanitation training, which was conducted by a hygienist or a cook once a month. However, only 55% of the respondents had
HACCP training. The employees that did not have HACCP training had lower recognition scores than these who had
HACKCP training, especially in the washing procedures for tablewares, handwashing tools, cross contamination, reheating,
and HACCP definitions. Trained, full-time employees received significantly higher recognition and performance scores than
untrained, contract, or part-time employees. Significant differences in the recognition and performance scores were found
among the employees of the 5 different hotels, indicating various levels for the outcome of their sanitation training. In ad-
dition, Pearson's correlation analysis confirmed that the recognition and performance scores were significantly correlated
(r=0.473, p<.001). This study indicates that hotel foodservice employees must receive systematic food safety/sanitation
training, including HACCP, which provides the foundation for safe foodservice operations.

Key words : Sanitation, management, HACCP, hotel, recognition.
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Table 1 General characteristics of respondents

Categories N (%)
46(14.1)
B 28( 8.6)
Hotel C 64(19.6)
D 73(22.4)
E 115(35.3)
Male 208(63.8)
Gender Female 116(35.6)
No response 2( 0.6)
<19 1( 0.3)
20~29 130(39.9)
Age 30~39 138(42.3)
40~49 52(16.0)
> 50 5( 1.5)
High school 26( 8.0)
College or university 263(80.7)
Education level
Graduate school 35(10.7)
No response 2( 0.6)
Full time" 224(68.7)
Contract” 80(24.6)
Employment status .
Part-time” 21( 6.4)
No response 1( 0.3)
Less than 3 yrs 95(29.1)
4~10 yrs 131(40.2)
Total career
> 11 yrs 94(28.8)
No response 6( 1.8)
Hall 186(57.1)
Working place Kitchen 138(42.3)
No response 2( 0.6)

" Full time: employed permanently.
? Contract: employed for short term such as one or two years.
* Part time: employed temporary, paid by hour.
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Table 2. Sanitation management recognition of employee according to the hotel N(%)
Categories Total Hotel A Hotel B Hotel C Hotel D Hotel E 12
Pest control
Clean pest shelter 36(11.2)  9(20.0)  4(14.8) 2(32) 9(127) 12(104)
Install vents and screen 16( 500 1(22) 0000y 3(48 6(85 6(52) 28.230"
Prevent contamination from chemicals 43(15.0)  9(20.0) 3(11.1)  6( 9.5 19(26.8) 11( 9.6)
Pest control once per year 221(68.8) 26(57.8) 20(74.1) 52(82.5) 37(52.1) 86(74.8)
Cleaning efficiency
Contact time with contaminants 40(12.4) 13(295) 2(7.1)  3(47 (9T 15132
Cleaning agents and temperature of water 36(112)  5(11.4) 30107  7(10.9)  9(12.5) 12(10.5) 27.909™
Concentration of cleaning agents 77(23.9) 10(22.7) 4(14.3) 13(203) 26(36.1) 24(21.1)
All of the above 169(52.5) 16(36.4) 19(67.9) 41(64.1) 30(41.7) 63(55.3)
Proper steps in manual dishwashing
Wash, rinse, sanitize, and towel dry 46(143)  6(14.0) 4(143) 8(125  5( 6.9) 23(20.0)
Rinse, wash, sanitize, and air dry 48(14.9)  6(14.0)  3(10.7) 13(20.3) 11(15.3) 15(13.0) 29.983"
Wash, rinse, sanitize, and air dray 182(56.5) 27(62.8) 19(67.9) 39(60.9) 49(68.1) 48(41.7)
Rinse, wash, sanitize, and towel dry 46(143) 4 93) 2(71)  4(63) (97 29252
Refrigerator
Defrost freezer regularly 41(12.9)  6(13.3)  2(7.1) 21(333) 4(56) 8(72)
Uniform inside temperature of refrigerator 223(69.9) 33(73.3) 24(857) 25(347) 62(86.1) 79(712) 53.140
Use two refrigerators for different foods 29(9.1) 489 271 8(12.7)  5( 6.9 10( 9.0)
Monitor the temperature outside 26(82) 2(44) 00000 9(143) 1( 1.4) 14(12.6)
Washing tool
Soap 13(4.0) 3(65 00000 1(16) 5(68) 4(3.5)
Brush 54(16.6)  7(152)  4143)  5(7.8) 20(27.4) 18(15.8) 27.042"
Paper towel 79243)  7(15.2) 12(429) 15(234) 21(28.8) 24(21.1)
Cloth towel 179(55.1)  29(63.0) 12(42.9) 43(672) 27(37.0) 68(59.6)
Receiving procedure
Rejecting the inappropriate shipments 4(13) 0000 0 0.0) 1( 1.6) 1(14) 2(1.8)
Check the exterior damage of canned food 8( 2.5) 0( 0.0 0( 0.0) 5( 179 1( 1.4) 2( 1.8) 31.108”
Delivery of sterilized products at room temperature 157(49.2) 27(60.0) 22(81.5) 31(49.2) 24(33.8) 53(46.9)
Schedule deliveries for peak hours 150(47.0) 18(40.0)  5(18.5) 26(41.3) 45(634) 56(49.6)
Storage
Store food away from wall and floor 206) 0000 0(00) 0000 0000 2(18)
Quickly cool hot food and store 25(7.8) 489 2(71) 9143) 4(55  6(53) 14.880
Store cooked food above raw food in the refrigerator 39(12.1)  5(11.1)  2( 7.1) 10(15.9) 13(17.8) 9( 8.0)
istzsfa?;: d?;::ezieipiﬁg; with use-by or expiration 00 5 3680.0) 24(85.7) 44(69.8) 56(76.7) 96(85.0)
Storage temperature
<-187, > 49T 30(93) 487 50192 578 14192) 2( L7)
<5T, >57C 262(80.9) 35(76.1) 20(76.9) 54(84.4) 54(74.0) 99(86.1) 29.323"
<10T, > 57C 26( 8.0)  7(152) 1(38) 4(63) 5068 978

21T, > 37T 6(19) 0(00) 0(00) 1(16 0(00) 5(43)
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Table 2. Continued

Categories Total Hotel A Hotel B Hotel C Hotel D Hotel E 7’

Food preparation
Keep in a refrigerator, at 5C or lower for best thawing 26( 8.1) 4( 9.1) 4(15.4) 5( 7.8) 7( 9.9) 6( 5.2)
Cook immediately after thawing in a microwave oven 46(14.4) 9(20.5) 1( 3.8) 9(14.1) 8(11.3) 19(16.5)

26477
X:s? ﬁnzhaizit;;:ed vegetables with 100 ppm chlorine () o 5114y 10385 17266) 23324) 14(122)
Thawing big volume at room temperature over 4 hrs 179(55.9) 26(59.1) 11(42.3) 33(51.6) 33(46.5) 76(66.1)
Cross contamination
Assign specific equipment to each type of food product 14( 43)  2( 4.3) 1( 3.6) 0(00) 4(55 761
Stack clean tableware during storage 280(86.2) 37(80.4) 25(89.3) 59(93.7) 61(83.6) 98(85.2) 11.881
Wash hands any time you transfer clean items 16(49) 4(87) 0(00) 4(63) 455 4395
Keep cooked and raw foods separate in a refrigerator  15( 4.6) 3(65  2(7.DH) 00 0.0) 455 6(52)
Reheating
Reheat food to an internal temperature of 74°C within 2 s~ 9( 2.8)  3( 65)  0( 0.0) 3(47) 1(14) 2( 1.8)
Use spoon to taste during cooking 20( 6.2) 3( 6.5) 1( 3.6) 3(47) 5( 6.8) 8( 7.1) 12.196
Reheat only once 48(148)  9(19.6)  3(10.7)  8(12.5) 16(21.9) 12(10.6)
f\:"s‘mﬂ: food with newly prepared food if temperature 1 2 o 31674y 24857) S0(78.1)  S1(69.9) 91(80.5)
HACCP definition
Method to solve the problem after foodbome outbreak  9( 2.9)  3( 7.0)  0( 0.0) 0 0.0) 1(1.4) 5 49)
Era:c‘:;nmr;eﬂmd to investigate food contamination during 13\ o 6140y 0 0.0) 13203) 11(157) 13(126) 075"
Documentation work 26085  4(93) 0(00) 1(16) 13(186) 8 7.8)
Eg;?g;;gsﬁznieﬁffifgwm the risk by continuously o746, 30(60.8) 27(100) SO(TS.1) 45(643) TI(T48)
HACCP principles
Hazard analysis 52(17.0)  7(163)  0( 0.0) 13(20.3) 10(143) 22(21.8)
Record keeping and documentation 17( 5.6) 2( 4.7 0( 0.0) 4( 6.3) 5( 7.1 6( 5.9) 24135
Establish critical limits at critical control point 44(14.4)  12(27.9) 3(11.D) 347 9(12.9) 17(16.8)
All of the above 192(63.0) 22(51.2) 24(88.9) 44(68.8) 46(65.7) 56(55.4)
Situations when handwashing is required
After handling soiled vegetables 15(46) 3(65 0000) 3047 2027 762
After touching eggs 21065)  5(109)  0(00) 4 63) 227 10 88) 12379
After clearing dirty tables 14 43)  2(43)  0(00) 2031 5068 544
All of the above 27484.6)  36(78.3)  28(100) 55(85.9) 64(87.7) 91(80.5)
Washing procedures
No need to wash if you ware gloves 25( 7.8) 2( 4.3) 0( 0.0) 6( 94) 5( 69 12(10.7)
rse‘;r;l:ol;and and arm for twenty seconds afler using the 0 oo 30650)  17(60.7) 48(75.0) 43(59.7)  SO(TLA) 20484
Replace hand washing by hand sanitizer 36(11.2) 7(15.2) 3(10.7) 4( 6.3) 14(19.4) 8( 7.1)

No problem if wash your hands after smoking in kitchen. 43(134)  7(15.2)  8(28.6)  6( 94) 10(13.9) 12(10.7)
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Categories Total Hotel A Hotel B Hotel C Hotel D Hotel E X

Employee disease

ZZZ;E;SI( during working when you have cold with /00y o0 15356 19(679) 41641) 27670) 43G8.1)

dR;;tEZ; from working with foods when you have (000 ) G962 71) 14219 10(137) 30265) 40639

E::;;gil hand cut with clean bandage and cover 15 0 s109) 1036 S(78) 17233) 13(1L5)

Some disease can be transfer without symptoms 73(22.5) 17(37.0)  6(214)  4( 63) 1926.0) 27(23.9)
Personal hygiene

A E 309 1(22) 0000 0000 (14 1(09

A, B 31 9.6)  6(13.0) 2(77) 3(48  811.0) 12(104) 12487

A B, C 275(85.1) 37(80.4) 24(92.3) 59(93.7) 57(78.1) 98(85.2)

A, B, C D 14( 43)  2(43) 0000 1(16) 7(96) 4(35)
Glove use

No need to wash hands before putting on gloves 246(79.1) 37(80.4) 18(78.3) 55(87.3) 49(71.0) 81(79.1)

Use the right glove for the task 14 45)  2(43) 3(13.0) 3(48 458 2(18) 17641

Change before beginning a different task 27(87)  2(43) 0000) 3(48 816y 14(12.7)

Change at least four hours during continual use 24( 7.7  5(109)  2( 87 232 8116 (64

D A: wear ring and earing,
hat or other hair restraint

B: keep fingernails long,

T p<05, T p<0l, ™" p<00l.
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Table 3. Sanitation management recognition of employee according to the employment status N(%)
Categories Total Full time" Contract” Part-time”’ z°
Refrigerator
Defrost freezer regularly 41(12.9) 15( 6.8) 21(26.6) 5(25.0)
Uniform inside temperature of refrigerator 223(69.9) 168(76.4) 42(53.2) 13(65.0)  25.796™"
Use two refrigerators for different foods 29( 9.1) 20( 9.1) 8(10.1) 1( 5.0
Monitor the temperature outside 26( 8.2) 17( 7.7) 8(10.1) 1( 5.0)
Storage
Store food away from wall and floor 2( 0.6) 1( 0.5) 1( 1.3) 0( 0.0)
Quickly cool hot food and store 25( 7.8) 12( 5.4) 10(12.8) 3(14.3) 173427
Store cooked food above raw food in the refrigerator 39(12.1) 26(11.7) 6( 7.7) 7(33.3)
E:sgear c(:izll::isor(l)fp:)(;;s;zi foods with use-by or expiration dates, 255(79.4) 183(82.4) 61(78.2) 11(52.4)
Storage temperature
<-18T, > 49C 30( 9.3) 23(10.4) 6( 7.5) 1( 4.8)
<5C, >57C 261(80.8) 184(82.9) 61(76.3) 16(76.2)  12.630°
<10T, > 57T 26( 8.0) 13( 5.9) 9(11.3) 4(19.0)
21T, > 37C 6( 1.9) 2( 0.9) 4( 5.0) 0( 0.0)
Reheating
Reheat food to an internal temperature of 74°C within 2 hrs 9( 2.8) 2( 0.9) 4( 5.0) 3(14.3)
Use spoon to taste during cooking 20( 6.2) 11( 5.0) 8(10.0) 1048 18777
Reheat only once 48(14.9) 31(14.0) 13(16.3) 4(19.0)
Mix old food with newly prepared food if temperature is same  246(76.2) 178(80.2) 55(68.8) 13(61.9)
HACCP principles
Hazard analysis 52(17.1) 38(17.9) 10(14.1) 4(19.0)
Record keeping and documentation 17( 5.6) 9 42) 4( 5.6) 419.0)  15.047
Establish critical limits at critical control point 44(14.5) 26(12.4) 12( 6.9) 6(28.6)
All of the above 191(62.8) 139(65.6) 45(63.4) 7(33.3)
Glove use
No need to wash hands before putting on gloves 245(79.0) 174(81.4) 59(77.6) 12(57.1)
Use the right glove for the task 14( 4.5) 8( 3.8) 5( 6.6) 1( 48) 16.119*
Change before beginning a different task 27( 8.7) 12( 5.6) 10(13.2) 5(23.8)
Change at least four hours during continual use 24 7.7 19( 8.9) 2( 2.6) 3(14.3)

Tp<05, T op<ot, 7 p<o00l.
" Full time: employed permanently.

? Contract: employed for short term such as one or two years.

 Part time: employed temporary, paid by hour.
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Table 4. Sanitation management recognition of employee according to the working place N(%%)
Categories Total Hall Kitchen 1’
Cleaning efficiency
Contact time with contaminants 40(12.5) 16( 8.7) 24(17.5)
Cleaning agents and temperature of water 36(11.3) 18( 9.8) 18(13.1)  19.105""
Concentration of cleaning agents 76(23.8) 34(18.6) 42(30.7)
All of the above 168(52.5) 115(62.8) 53(38.7)
Washing tool
Soap 13( 4.0) 6( 3.2) 7( 5.1)
Brush 54(16.7) 45(24.2) 9 66) 20418
Paper towel 78(24.1) 47(25.3) 31(22.6)
Cloth towel 178(55.1) 88(47.3) 90(65.7)
Food preparation
Keep in a refrigerator, at 5C  or lower for best thawing 26( 8.2) 18( 9.8) 8( 5.9)
Cook immediately after thawing in a microwave oven 46(14.5) 25(13.7) 21(15.6) 12.310”
Wash fresh fruits and vegetables with 100 ppm chlorine for 5 min and rinse 68(21.4) 50(27.3) 18(13.3)
Thawing big volume at room temperature over 4 hrs 178(56.0) 90(49.2) 88(65.2)
Employee disease
Wear mask during working when you have cold with coughing 144(44.7) 96(51.9) 48(35.0)
Restrict from working with foods when you have diarrhea 65(20.2) 39(21.1) 26(19.0) 14.388"
Cover all hand cut with clean bandage and cover bandages 40(12.4) 15( 8.1) 25(18.2)
Some disease can be transfer without symptoms 73(22.7) 35(18.9) 38(27.7)

skt

™ p<01, p<.001.
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Table 5. Sanitation management recognition of employee according to the frequency of education N(%)
Categories Total Once a  Once every ev(grl;ce6 Once a x’
- month 3 month month year
Proper steps in manual dishwashing
Wash, rinse, sanitize, and towel dry 46(15.2)  16(142) 10(15.6) 16(18.4) 4(10.3)
Rinse, wash, sanitize, and air dry 47(15.5)  10( 8.8) 15(234) 15(17.2) 7(17.9) 19.7517
Wash, rinse, sanitize, and air dray 168(55.4)  61(54.0)  32(50.0) 50(57.5)  25(64.1)
Rinse, wash, sanitize, and towel dry 42(13.9)  26(23.0) 7(10.9) 6( 6.9) 3(7.7)
Food preparation
Keep in a refrigerator, at 5C or lower for best thawing 24( 8.0) 4( 3.5) 4( 6.5)  11(12.8) 5(12.8)
Cook immediately after thawing in a microwave oven 42(14.0)  13(11.5) 7(11.3)  16(18.6) 6(15.4) 31.176™
;Nams?nﬁ;ss‘ fg;f and vegetables with 100 ppm chlorine for 10 13106)  20023)  17(198)  13(333)
Thawing big volume at room temperature over 4 hrs 172(57.3)  84(743)  31(50.0)  42(48.8)  15(38.5)
HACCP principles
Hazard analysis 49(17.1)  14(14.0)  17(26.6)  12(14.5) 6(15.0)
Record keeping and documentation 17( 5.9) 5( 5.0) 2( 3.1 5( 6.0) 5(12.5) 17.514°
Establish critical limits at critical control point 42(14.6)  14(14.0)  15(234) 11(13.3) 2( 5.0
All of the above 179(62.4)  67(67.0)  30(46.9)  55(66.3)  27(67.5)
Washing procedures
No need to wash if you ware gloves 24( 7.9) 3( 2.6) 8(12.7) 6( 7.1) 7(17.5)
f’:sr;'lo’orl;a“d and am for twenty seconds afler using the o0 o000 oggrs)  35(55.6)  SS(64T)  24(600) 24373
Replace hand washing by hand sanitizer 30( 9.9) 9 79 8(12.7) 8( 94) 5(12.5)
No problem if wash your hands after smoking in kitchen.  40(13.2) 8( 7.0) 12(19.0)  16(18.8) 4(10.0)
Glove use
No need to wash hands before putting on gloves 234(79.1)  85(76.6)  52(82.5)  68(81.9)  29(74.4)
Use the right glove for the task 14( 4.7) 4( 3.6) 4( 6.3) 6( 7.2) 0( 0.0) 19.857
Change before beginning a different task 26( 8.8)  12(10.8) 4( 6.3) 8( 9.6) 2( 5.1
Change at least four hours during continual use 22(74)  10( 9.0 3( 4.8) 1( 1.2) 8(20.5)
T p<05, T p<ol, ™ p<001
AR ANAL, oI Ao, 2ol o) 4 T Wi e Aol i Aol 297 e SR
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Table 6. Sanitation management recognition of employee according to the experience of HACCP education N(%)
Categories Total Yes No 1’
Proper steps in manual dishwashing
Wash, rinse, sanitize, and towel dry 40(13.6) 27(15.0) 13(11.4)
Rinse, wash, sanitize, and air dry 46(15.6) 31(17.2) 15(132)  11.349"
Wash, rinse, sanitize, and air dray 166(56.5) 106(58.9) 106(52.6)
Rinse, wash, sanitize, and towel dry 42(14.3) 16( 8.9) 16(22.8)
Washing tool
Soap 12( 4.1) 8( 4.4) 4( 3.4)
Brush 51(17.2) 19(10.6) 32(27.6) 203167
Paper towel 69(23.3) 37(20.6) 32(27.6)
Cloth towel 164(55.4) 116(64.4) 48(41.4)

Cross contamination

Assign specific equipment to each type of food product 14( 4.7) 6( 3.4) 8( 6.8)
Stack clean tableware during storage 252(85.1) 161(89.9) 91(77.8) 8308
Wash hands any time you transfer clean items 15( 5.1) 6( 3.4) 9( 7.7)
Keep cooked and raw foods separate in a refrigerator 15( 5.1) 6( 3.4) 9 7.7)
Reheating
Reheat food to an internal temperature of 74 C within 2 hrs R 2.7 5( 2.8) 3( 2.6)
Use spoon to taste during cooking 20( 6.8) 10( 5.6) 10 8.7)  7.948°
Reheat only once 45(15.3) 20(11.1) 25(21.7)
Mix old food with newly prepared food if temperature is same 222(75.3) 145(80.6) 77(67.0)
HACCP definition
Method to solve the problem after foodborne outbreak 7( 2.5) 7( 3.9) 0(0.0)
Random method to investigate food contamination during processing 38(13.7) 21(11.8) 17(17.0) 27.240™
Documentation work 24( 8.6) 5( 2.8) 19(19.0)
Proactive system to prevent the risk by continuously monitoring and verifying  209(81.5) 145(81.5) 64(64.0)

T p<05, 7 p<.00l.
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Table 7. Scores of recognition and performance of sani- Table 8. Scores of recognition and performance of sani-
tation management according to general characteristics of tation management according to the experience of education
respondent
. Knowledge Average
Average Categories 1 performance
. Knowledge score 2
Categories H performance score
score scorez)
) Yes 12.10£3.757°  4.13+0.817°
A 11.3343.559  3.85£1.013 Experience
of No 10.78+2.907 4.03+0.671
B 12.86+ 2.563  4.26+0.520 education
T 12.78+4.080  4.33+0.726 T value 1.640 0528
ote
D 11.45+3.520  4.01+0.701 Once a month 12.29+£3.836  4.19+0.857
E 12.10£3.835  4.17x0.838 Once every 3 month 11.45+4.016 4.06+0.786
F value 1.804 2.999" Frequency
- - of Once every 6 month 12.16+3.800  4.14+0.860
Male 12.1243.645  4.16+0.839 ducati
IR Once a year 12.5342.900  4.08+0.540
Gender Female 11.91+3.833  4.09+0.705
T value 0.500 0.767 F value 0905 037
<19 10.00£0.000  5.00+0.000 Experience  Yes 12.56+3.703  4.25+0.746
20~29 11.93+3.973  4.20+0.709 of No 11.1543.666  3.93+0.867
HACCP
~ .80%3. . R . % ok
Age 30~39 11.86+3.867 3.99+0.931 education T value 3213 3.189
40~49 12.63£2.442  4.30+0.608
Average 12.05£3.708  4.134+0.804
> 50 14.60+2.074  4.42+0.554
F value 1121 2202 Z Total score of knowledge: 18.
Mean+SD, 5 point Likert scale (1: not ble at all, 5:
High school 12.0843370  4.03:0.813 cantSD, 5 point Likert scale (1: not agreeable at a
Ed agreeable very much).
ut-' College or university 11.99+3.759  4.14+0.779 ™ p<.0l.
cation
level Graduate school 12.83+3.312 4.17+0.930
f7 value 0802 0239 Table 9. Correlation between recognition and perfor-
Full time3) 12.37+3.302 4.14+0.798 mance of sanitation management
EmPl‘t’Y Contract” 11.8144.355  4.18+0.760 =
men . - - - 3
status Part-time” 95044343 3.8340.804 Categories =) R1~R5 R6~RI13 RI14~R18 Total
F value 6.014 1579 Pl 02077 0424 0468 0479
Less than 3 11.80+4.211 4.1540. . - . -
s 80= 5+0.825 P2 033" 0451 0456 0503
Total 4~10 yrs 12.1153.791  4.18+0.732
o . . . 4
carcer >11 yrs 12.26+3.121 4.02+0.889 Fac111.ty P3 0329 0410 0413 0463
F value 0367 1023 hygiene  pg 0180 0276 02927 0303
Hall 11.96£3.631  4.12+0.776 P5 02527 037177 0366 04027
Workjng Kl h Kk Hkk Kok ok
place tchen 12.18+3.840 4.14+0.848 P6 0279 0.367 0362 0.407
T 1 _0.536 _0.245 kk HK ook Heokok
vaue P7 0.303 0.404 0.332 0.442
Average 12.0543.708  4.134+0.804
) P8 0245 0.356 0.305 0.384
) Total score of knowledge: 18. e " -
? MeantSD, 5 point Likert scale (I: not agreeable at all, 5: Food P9 0.246 0.366 0.362 0.409
agreeable ve h). i ok ok aks e
,, Agreeable very much) hygiene  pig 0282 0376 034077 0427
Full time: employed permanently.
? Contract: employed for short term such as one or two years. P11 02217 0344 0348 0368
5) . .
Part time: employed t , paid by hour. - — . -
P oyec femporary, paic by four PI2 01877 0242 0306 029

T p<05, 7 p<ol
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Table 9. Continued

n

Categories ;% RI~RS R6~RI3 RI4~RIS Total”

PI3 0266 04037 0328 0410

P14 02157 0297 02907  0.326™

P15 02897 03957 0332 0413

Personal P16 02537 03417 03057 0366
hygiene  p17 0342 0402  0362™  0.446™
PIS 02187 0304 03407  0346™

P19 02337 03047 0348 0353

P20 030177 0327 03067 0370

Total® 03267 0429 04227 0473

R": recognition, R1:environmental hygiene, R2:effectiveness of
cleaning agent, R3:order of cleaning tableware, R4:refrige-
rator, R5:washing tool, Ré:receiving procedure, R7: storage,
R&:storage temperature, R9:food preparation, R10:cross-conta-
mination, R11:reheating, R12:HACCP definition, R13:HACCP
principles, R14:time for handwashing, R15: handwashing pro-
cedures, R16:employee disease, R17:personal hygiene, R18:
glove use.

P> performance, P1:monitor temperatures of refrigerator and free-
zer regularly, P2:regular cleaning of refrigerator, P3: Assign
specific equipment to each type of food product, P4: sanitary
management of tablewares, P5:safe storage of chemicals, equip-
ments for cleaning, P6:easy assess to hand washing, P7:follow
the receiving principles and rule, P8: use proper temperature
for storage, P9:use label for FIFO, B10:use proper thawing
temperature, P11:use proper cooking temperature, monitor
the internal temperature, P12: serve hot foods hot and cold
foods cold, P13:check health status once per year, P14:attitude
toward personal hygiene, P15:wear clean clothing daily, P16:hand-
washing after smoking and restroom, P17:handwashing for at
least twenty seconds, P18:restrict from working with foods if
food handlers has diarrhea, fever, coughing, P19: wear jewelry
during working, P20: eating and drinking in the kitchen.

? Indicates total scores of R1 to RIS.

*EE

p<.001
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