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ABSTRACT

supported in small-sized elementary schools.

Purpose: This study was performed to examine the sanitary knowledge level and degree of HACCP (hazard analysis criti-
cal control point) practice in school culinary staff in order to provide basic information for improving hygiene of school
meals. Methods: Exactly 305 culinary staff members were selected from elementary, middle, and high schools in 14
cities and rural areas, including whole administrative districts in Chungnam province. Surveyed schools were selected
by convenience sampling, and one subject was selected randomly from each school. Surveys were taken by self=admin-
istered questionnaires developed by researchers and questionnaire were distributed and collected by postal mail. Results:
Sanitary education administered by school dietitians to culinary staff was more frequent and longer in elementary schools,
followed by middle and high schools (p < 0.001). Sanitary knowledge level and degree of HACCP practice, except for a
few CCP or CP of culinary staff, were highest in elementary schools and middle school followed by high schools (p < 0.05),
respectively. School class was negatively correlated with sanitary knowledge level of culinary staff (p < 0.01), and frequen-
cy of sanitary education was positively correlated with sanitary knowledge level of culinary staff (p < 0.01). Sanitary knowl-
edge level of culinary staff was positively correlated with degree of HACCP practice (p < 0.01). School class, daily fre-
quency of meal service, work experience, rice washing machine, and total score of sanitary knowledge were significant
variables influencing degree of HACCP practice in culinary staff. Conclusion: The above results show that the following
points should be considered to improve hygiene of school meals. Sanitary education should be administered more fre-
quently by school dietitians to culinary staff, especially to those in high schools, which showed the lowest sanitary knowl-
edge level and degree of HACCP practice. In addition, facilities and equipment required for HACCP practice should be
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Table 1. General characteristics of schools and culinary staff surveyed

Elementary

Middle

High

Classification Variables «chool school school Total y-test
) Urban (dong) 19" (18.1)” 41 (42.7) 30 (28.9) 90 ( 29.5)
Li‘éﬁggﬂ;ﬁjg“ Country (eup) (67) 18 (18.8) 5(240) 50 ( 16.4)  ***
Country (myeon) 9 (75.2) 37 (38.5) 9 (47.1) 165 ( 54.1)
Exclusive cooking 6 (43.8) 88 (91.7) 0 (67.3) 204 ( 66.9)
M;”S"Ciigfgfez’lspe Co-management cooking 24 (22.9) 1(1.0 o (00) 25( 82 ™
Common cooking 5 (33.3) 7(73) 34 (32.7) 76 ( 24.9)
<100 3 (60.0) 6 (62 0(00) 69 (226
Number of students  100—299 3(12.4) 23 (24.0) 18(17.3) 54 (17.7)
sehool provided with 300-699 1(10.5) 28 (29.2) 45 (43.3) 84 ( 27.6)
school meals 700-1,099 0(9.5 23 (24.0) 32 (30.8) 65 ( 21.3)
>1,100 8(7.6) 16 (16.7) 9(86)  33(108)
] One meal 104 (99.0) 68 (70.8) 7(67) 179 ( 58.7)
Daily number Two meals 1010 27 (28.1) 11(10.6) 39( 128  **
of meal service
Three meals 0( 0.0 1(1.1) 86 (82.7) 87 ( 285)
2 persons 72 (68.6) 16 (16.7) 4(3.8) 92 ( 30.2)
Number of 3-5 persons 15 (14.3) 31 (32.3) 2 (40.4) 88 ( 28.9) ok
culinary staff 6—8 persons 10 ( 9.5) 27 (28.1) 6 (34.6) 73 ( 23.9)
>9 persons 8 (7.6 22 (22.9) 2 (21.2) 52 (17.0)
<35 years 1(10.5) 6(62) 5(48) 22( 7.2
35-39 years 4(13.3) 14 (14.6) 6 (15.4) 44 ( 14.4)
Age 40—44 years 8 (17.1) 23 (24.0) 2 (21.1) 63 ( 20.7) NS
45—49 years 2 (40.0) 36 (37.5) 2 (30.8) 110 ( 36.1)
>50 years 0 (19.1) 17 (17.7) 9 (27.9) 66 ( 21.6)
<2 years ( 8.6) 4( 42 6(58 19( 62
Work experience 2—4 years 4(13.3) 17 (17.7) 0(19.2) 51 (16.7) .
5-9 years 3 (21.9) 37 (38.5) 1(20.2) 81 ( 26.6)
Culinary staff >10 years 9 (56.2) 38 (39.6) 7 (548) 154 ( 50.5)
Employment sfafus Unlimited contract 3 (88.6) 92 (95.8) 7 (93.3) 282 ( 92.5) NS
Temporary contract 2(11.4) 4 ( 4.2) 7(67) 23 ( 7.5
Middle school 8 (36.2) 21 (21.9) 0(28.8) 89 (29.2)
Education High school 6 (53.3) 67 (69.8) 6 (63.5) 189 ( 62.0) NS
More than college (10.5) 8( 8.3 8(77) 27 ( 8.8)
. Not possessed 2 (40.0) 2 (33.3) 6(44.2) 120 ( 39.3)
Cook licence NS
Possessed 3 (60.0) 64 (66.7) 8 (55.8) 185 ( 60.7)
Total 105 (34.4)° 96 (31.5) 104 (34.1) 305 (100.0)

1) Number of subjects 2) Percentage of column total 3) Percentage of total
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Table 2. Possession of facility, equipment and appliance required for HACCP practice of school meals
ttem Elementary school Middle school High school
(n =105 (n=96) (n=104)
Inspection room 100" ( 95.2)” ( 99.0) 101 ( 97.1)
Pretreatment room 89 ( 84.8) 92 ( 95.8) 101 ( 97.1)
Washing room 32 ( 30.5) 6 ( 58.3) 4(71.2
Food distribution counter or equipment for keeping 20 ( 19.0) (28.1) 7 ( 45.2)
food hot or cold
Cooler or heater of cooking room 104 ( 99.0) 6 (100.0) 103 ( 99.0)
Multifunction oven 32 ( 30.5) ( 40.6) 5 ( 62.5)
Hand cleaning system 104 ( 99.0) 6 (100.0) 104 (100.0)
Inspection thermometer 105 (100.0) 96 (100.0) 104 (100.0)
Thermometer measuring center of food 105 (100.0) 6 (100.0) 104 (100.0)
Automatic dishwasher including pre-dishwashing and 44 ( 41.9) (792 7 (93.3)
a plate rack
Rice washing machine 7( 6.7) 23 ( 24.0) 1(29.8)
Automatic peeler 9( 8.4 50 ( 50.1) 3(70.2)
Vegetable cutter 37 ( 35.2) 71 ( 74.0) 8 ( 94.2)
Sterilizer for knife, chopping board and rubber glove 105 (100.0) 95 ( 99.0) 103 ( 99.0)
Apron sterilizer 44 ( 41.9) 71 ( 74.0) 7 ( 35.4)
Culinary staff lounge 88 ( 83.8) 96 (100.0) 103 ( 99.0)
Ventilation facility 103 ( 98.1) 94 ( 97.9) 104 (100.0)
Temperature sensing system 0( 0.0 4 ( 4.2 5 ( 33.7)
Refrigerator and freezer 105 (100.0) 96 (100.0) 104 (100.0)
Thermometer attached outside of refrigerator or freezer 105 (100.0) 95 ( 99.0) 104 (100.0)
1) Number of schools 2) Percentage
Table 3. Frequency and runtime of HACCP education for culinary staff employed in school meals
Variables Elementary school Middle school High school Total y-test
Frequency of HACCP OrTce/monTh 37w (35.2)? 49 (51.1) 70 (67.3) 156 ( 51.1) .
education Twice/month 5 (52.4) 32 (33.3) 2 (21.2) 109 ( 35.8)
1-2 times/week 3(12.4) 5(15.6) 2(11.5) 0(13.1)
<10 minutes 5(14.2) 21 (21.9) 0 (28.9) 6 (21.6)
Education time for one 10—19 minutes 2 (40.0) 26 (27.1) 3 (22.1) 1(29.9 .
HACCP training session  20-29 minutes 4 (22.9) 31 (32.3) 3 (41.3) 8 (32.1)
>30 minutes 4(22.9) 18 (18.7) 8(77) 0( 16.4)
Total 105 (34.4)3) 96 (31.5) 104 (34.1) 305 (100.0)

1) Number of school 2) Percentage of column total 3) Percentage of total

%% p<0.00]
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Table 4. Sanitary knowledge level of culinary staff employed in school meals

. Elementary Middle school High school
Question school (n = 105) (n=96) (n=104) Frfest
1. The three principles to prevent food poisoning are cleanliness 0.77" + 0.04”% 0.69 + 0.05° 0.53 +0.05° *
and disinfection of foods, the fimely manner to handle the
foods, and keeping the right temperature of foods.
2. Bacteria can be formed between 5-57C. All foods must be 0.88 +0.03° 0.89 +0.03° 0.75 +0.04° *
kept under 5T or above 57T to prevent from bacteria forming.
3. If a patient is suspected with food poisoning, school meal they 0.78 +0.04° 0.88 + 0.03% 0.67 + 0.05° o

consumed should be discarded if it has been past 6 days
(144 hours) from the time it has been received.

4. If two or more students show signs of diarrhea, they should be 0.96 +0.02 0.99 £ 0.01 0.92 + 0.03 NS
reported to both education office in local and public health
centerimmediately.

5. The culinary staff could handle the food if anyone who has 0.80 + 0.04° 0.89 +0.03° 0.63 +0.05° e
wounds is freated with proper care before handles the food.

6. Any infections or diseases caused by a worker due to their 0.96 +0.02° 0.97 +£0.02° 0.88 + 0.00° *
hygiene negligence will be dismissed from their job.

7. Medical examination for all employees are mandatory, and 0.76 + 0.04 0.83 + 0.04 0.76 + 0.04 NS

for those who does noft follow this regulation should be fined
with 200,000 won.
8. The temperature for refrigerator, freezer, final rinse water of 0.96 +0.02° 0.93 +0.03° 0.86 + 0.04° *
dishwasher and sanitizer storage of cooking utensil should be
all recorded and managed.
9. In case the pretreatment system is not available, all the foods 0.86 +0.03° 0.91 +0.03%* 0.79 +0.04° NS

need to be washed completely in this order; vegetable, fish,
meat, poulfry to prevent the cross-contamination.

10. If refrigerator and freezer storage are available, receive all 0.57 +0.05° 0.51 +0.05° 0.29 +0.05° o
supplies the day before, and inspect them before use.

11. The food disinfectant products can be used if the products 0.83 +0.04° 0.64 +0.05° 0.63 +0.05° o
have been approved by the ministry of Food and Drug Safety.

12. Frying oil is allowed to be reused if it has be cooled down, 0.73 +0.04° 0.58 +0.05° 0.38 +0.05° o
filtered quickly and kept well in refrigerator.

13. Fish and meat used for that day should be stored under 10T . 0.77 +0.04° 0.67 £ 0.05° 0.55 + 0.05° >

14. To thaw, frozen ingredients should be kept in temperature 0.84 +0.04° 0.78 +0.04° 0.63 +0.05° >

under 10T If it needs to be thawed quickly, microwave or
oven with the temperature of 21T or under could be used.

15. Prepared ingredients such as instant foods could be served 0.77 +£0.04° 0.74 + 0.05° 0.56 + 0.05° o
to students after the labeling and expiration date have been
verified.

Total 12.25" +0.21° 11.86+0.17° 9.83+0.18°

1) Correct answer is given 1 point and wrong answer is given 0 point.  2) Mean = SEM  3) Means with different superscript letters
in a row differ significantly by the LSD-test af a = 0.05. 4) Total score is 15 point. *: p <0.05, **: p <0.01, ***. p < 0.001. NS: Not
significant at o = 0.05.
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Table 5. Practice degree of CCP2 and CCP3 of culinary staff employed in school meals

Elementary Middle High school

cer2 school (n = 105) school (n = 96) (n = 104) Ftest

Perform by time schedule and check the completion time 484" +0.047% 4.91+0.03° 4.50 + 0.06° o
of cooking. (3-5)" (3-5) (3-5)

Everything should be completed within one hour before 4.77 +0.05° 4.54+0.06° 3.95+0.05° o
food distribution process. (3-5) (3-5) (3-5)

Check the time of preparation completion for each 4.57 +0.06° 4.39 +0.07° 3.71 £0.06° o
preparation and food distribution. (3-5) (3-5) (2-5)

If work is not performed on time, record the reason and 4.56 +0.06° 4.39 +0.07° 3.72 +0.05° o
time. (3-5) (3-5) (3-5)

Completed foods should be distributed and kept in sanitized 491 +0.03° 4.92 +£0.03° 4.64 +0.06° o
storage containers. (3-5) (4-5) (3-5)

Elementary Middle High school

cePs school (n = 105) school (n = 96) (n =104) Fefest

To inspect the products, delivery temperature, expiration 4.92 +0.03° 4.85 +0.04° 4.32 +0.07° o
date, packaging, and product origin should be verified. (4—5) (4—5) (2—-5)

Check if there is any sign of refreezing of frozen foods or if 4.73 +£0.05° 4.42 +0.07° 3.88 + 0.06° o
refrigerated foods, cooked foods, preprocessed (3-5) (3-5) (2-5)
agricultural products have been kept under 10C or if fish
and meat products have been kept under 5TC.

Check if storage was complied with food inspection 4.50 + 0.06° 4.22 +0.07° 3.84 + 0.06° o
standards or if foods were returned when there was (3-5) (3-5) (2-5)
a problem.

Check if the processed foods were attached with 4.74 +0.05° 4.50 +0.07° 3.83 +0.07° o
appropriate labeling and expiration date. (3-5) (3-5) (2-5)

Check the hygiene status of transport vehicles periodically. 4.73 £0.05° 4.63 = 0.06° 4.25+0.07° o

(3-5) (3-5) (2-5)
1) 1 = not at all, 2 = poorly, 3 = moderately, 4 = mostly, 5 = very well 2) Mean +SEM  3) Means with different superscript letters in

a row differ significantly by the LSD-test at o = 0.05 4) Minimum-maximum value

##x1p<0.001
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Table é. Practice degree of CCP4 and CP5-CCPé6 of culinary staff employed in school meals

Elementary Middle school High school

cCh4 school (n = 105) (n = 96) (n=104) F-test

Temperatures should be recorded if refrigerator should be 482" + 0.0 479 +0.04° 421 £0.06° o
kept under 5C and freezer should be kept under-18C. (3-5)° (4-5) (3-5)
In addition, temperatures should be recorded for all
of refrigerators and freezers if there are two or more.

Check and confirm if raw material and cooked foods 4.69 +0.05° 4.53 +0.05° 3.87 +0.07° o
should be stored separately in refrigerator. (3-5) (3-5) (2-5)

Confirm if everything inside the refrigerator and freezer 4.71 +0.05° 4.55 +0.05° 3.77 £ 0.06° o
should be packaged properly with lids. (3-5) (3-5) (2-5)

Check the temperatures of refrigerator and freezers with 4.70 + 0.05° 4.67 +0.05° 4.26 +0.08° o
properly calibrated thermometer. (3-5) (4-5) (2-5)

Check and record the temperatures of the refrigerators 4.74 +0.05° 3.35+0.22° 0.00 + 0.00° o
and freezers just after coming to office and just before (3-5) (3-5) -9
leaving office for one meal service schools.

Check and record the temperatures of refrigerators and 0.00 + 0.00° 1.38 £ 0.22° 3.63 +0.10° e
freezers just after coming to office, just after finishing lunch =7 (1-3) (1-5)
service and just before leaving office for two or more
meal service schools.

) Dy Elementary Middle school High school 3

CPS - CCPo school (n = 89) (n = 92) (n=101) Frest

Check the disinfectant products used have equal effect 420+0.18° 476 +0.10° 4.53 +0.08° -
to the immersion of 100 ppm chlorine concentration for (4-5) (3-5) (3-5)
5 minutes.

Check the chlorine concentration before sanitizing the 411+0.17° 4.64 +0.10° 419 +0.07° o
vegetables. (4-5) (3-5) (3-5)

Check if all food's temperatures should be 74C except for 4.14+0.18° 471 £0.10° 3.95+0.08° e
boiled rice and soup. (3-5) (3-5) (2-5)

Check if more than three of baked or fried foods per serving 3.90+0.17° 4.40 +0.10° 3.62 +0.08° o
are tested and if they are 74C. (3-5) (3-5) (2-5)

Check if knife, cutting board, gloves and containers should 410+0.17° 4.76 +0.09° 429 +0.07° -
be properly handled to avoid cross contamination. (4-5) (4-5) (2-5)

1) For culinary staff worked in schools compartmentalized into pretreatment room and cooking room. 2) 1 = not at all, 2 = poor-

ly, 3 = moderately, 4 = mostly, 5 = very well 3) Mean +SEM  4) Means with different superscript letters in a row differ significantly
by the LSD-test at a = 0.05 5) Minimum-maximum value é) Not applicable because staff in high school served more than 2
meals a day 7) Not applicable because staff in elementary school served one meal a day

##:p<0.01, **#*: p<0.001
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) Elementa Middle school High school

CCP7! school (n :Zé) (n = 88) ?n = 70) Frtest

The foods needed keeping hot such as boiled rice and soup 3.12° £0.22" 4.42 +0.13° 3.32+0.22°
should be distributed in temperature above 57C. (3-5)¢ (4-5) (3-5)

Foods should be distributed within 2 hours after it has be 2.87 +0.20° 406 +0.11° 3.30 +0.22° o
prepared if there is no device to keep foods in proper (2-5) (4-5) (3-5)
temperature.

Serving plates should be washed, sanitized, and dried 2.93+0.21° 416 +0.12° 3.31 +0.22° e
properly when used. (1-3) (4-5) (3-5)

Never to mix unsevered foods and leffover foods together. 3.00 +0.21° 423 +0.12° 3.18+0.21° o

(2-5) (4-5) (3-5)

Safety guards including apron, sanitary cap, and mask 3.23+0.27° 4.52 +0.13° 3.41 +0.23° o

should be worn all times during food distribution. (3-5) (4-5) (3-5)
Elementa Middle school High school

cpe’ school (< 44) (n = 76) 0o Frest

Food processing machine and equipment should be 1.94 £0.23° 4.00 £ 0.20° 436 +0.13° o
cleaned and sanitized at the end of the work shift. 1-3) (3-5) (3-5)

Dishwasher should be tested by pH test stripes to check if 1.78 £ 0.22° 3.75+0.19° 428 +0.13° o
the detergent is remained once a month. 1-3) (3-5) (3-5)

The concentration of the disinfectant should be confirmed 1.72 £0.21° 3.66 +0.19% 4.04+0.13° o
daily and make sure it's ready to use. (1-3) (3-5) (3-5)

Recorded the name and concentration level of each 1.77 £0.22° 3.61 £0.19° 4.08 +0.13° o
disinfectant used. (1-3) (3-5) (3-5)

Check the serving tray if it is kept in 71C to confirm its 1.99 +0.24° 4.02 +0.20° 436+0.13° e
status of surface disinfection. (1-3) (3-5) (3-5)

1) For culinary staff worked in schools with exclusive cooking and serving meals.

2) For culinary staff worked in schools with dish-

washer. 3) 1 = not at all, 2 = poorly, 3 = moderately, 4 = mostly, 5 = very well 4) Mean £ SEM  5) Means with different super-
script letters in a row differ significantly by the LSD-test at a. = 0.05 6) Minimum-maximum value
w0k 0 <0.001
Table 8. Correlation between total score of sanitary knowledge and various variables of culinary staff employed in school meals
Variables Pearson's correlation coefficient
School class and total score of —0457*
sanitary knowledge (n = 305)
HACCP education frequency
and total score of sanitary 0.177**
knowledge (n = 305)
HACCP education runfime
and total score of sanitary 0.059"
knowledge (n = 305)
Total
CCP2 CCP3 CCP4 CP5 - CCP6 CCP7 CP8 ractice
Total score of sanitary knowledge practice practice practice practice practice practice F()de oo
and practice degree of CCP degree degree degree degree" degree” degree” of gCP
and CP (n = 305) (n = 305) (n = 305) (n =282) (n = 204) (n=217) (h = 170)
0.347™* 0.325™ 0.330™ 0.444™ -0.117" 0.184™ 0.495™

1) For culinary staff worked in schools compartmentalized into pretreatment room and cooking room.
3) For culinary staff worked in schools with dishwasher.

worked in schools with exclusive cooking and serving meails.
#%.p <0.01, NS: Not significant at o = 0.05.

2) For culinary staff



Journal of Nutrition and Health (J Nutr Health) 2014; 47(4): 300 ~ 312 / 309

Table 9. Logistic regression analysis showing factors associated with HACCP practice degree of culinary staff surveyed

Dependent variable Independent variable § Significance
School class —4.384 o
Daily number of meal service —-2.578 o
HACCP practice degree” Work experience of culinary staff 1.138 *
Rice washing machine —2.299 *
Total score of sanitary knowledge of culinary staff 0.756 *

1) Total practice degree of CCP and CP.
#1p<0.05, **: p<0.01, ***: p<0.001
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