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ABSTRACT

Objectives: This study aimed to assess the improvement of teachers’ sanitation
performance and food distribution environment at Centers for children’s food service
management after a sanitation education program.

Methods: The subjects were 119 teachers working at child care centers registered in the
Daejeon Center for Children's Foodservice Management in Dongu and Jung-gu, Daejeon.
The sanitation education was provided three times from March to August in 2014, and the
survey questionnaires were distributed before and after the education. The sanitation status
of food service environment of the centers was examined by ATP(adenosine-5'-
triphosphate) bioluminescence.

Results: After the sanitation education, the teachers showed higher levels of sanitation
knowledge. Also, sanitation performance and recognition level of the importance of it
significantly improved after the education program. The mean variation scores of
importance and performance after the education were 0.14 and 0.23. According to the
Importance-Performance Analysis (IPA) results of 26 sanitation attributes about the food
service environment, the selection attributes with relatively low performance and
importance were mostly distributed in the children’s and distributer’s personal hygiene
management area. However, all attributes except using a personal water bottle and cup
were moved to high performance and importance level. Also, the ATP examination
results showed that the sanitation status of the food service environment was improved
after the education program.

Conclusions: The sanitation education program was effective in improving the
recognition of the importance of sanitation and its performance with regard to food
service management.
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Table 1. Demographic information of the teachers

Category N (%)
Gender Male 1(0.8)
Female 118 (99.2)
Age 20's 61 (51.3)
30's 33(27.7)
>40's 25(21.0)
Children's age in <3 28 (23.9)
charge (years old)” 3 34 (28.6)
4 39 (32.8)
5 27 (22.7)
Education College 114 (95.8)
Graduate student 2(1.7)
Graduate 3( 25
Job experience <2 years 32 (26.9)
2~<5 years 39 (32.8)
5~<10vyears 35 (29.4)
>10 years 13(10.9)
Experience of None 17 (14.3)
sanitation education 4 29 (24.4)
(fime) 2 37(31.1)
3 11( 9.2
4 6( 5.0)
>5 19 (16.0)
Institution type Kindergarten 15(12.6)
Day care 104 (87.4)
Institution Public 12(10.1)
managementtype  pryate 107 (89.9)
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Table 2. Levels of sanitation knowledge among the teachers

Number of corect answers

Question content variation
Before After (After-before)
education education

Microorganisms die in frozen foods, and frozen foods don't easily go bad affer they are 100 (84.0)" 100 (84.0) 0( 0.0)
thawed.

Thg way one washes his/her hands, whefher with soup or simply with water, makes no 110(92.4) 112/(94.1) 2(1.7)
differences to the number of bacteria found.

Every sort of bacteria stops proliferating at the freezing temperature. 105 (88.2) 107 (89.9) 2(1.7)

Moist foods are vulnerable to bacteria, and foods that are not moist are vulinerable to making mold. 68 (57.1) 72 (60.5) 4( 3.4)

Thpse who have a temporary gastrointestinal disorder or tonsilitis should stay away when food 42(35.3) 60 (50.4) 18(15.1)
is prepared and served.

Food pqsonmg takes ploge when one puts something info food by mistake such as 67 (56.3) 73(61.3) 6( 5.0)
chemicals, stones, or hair.

After using the phone or touching Thelr hair, those who deal with foods should wash hands 116 (97.5) 117 (98.3) 1(08)
before touching any food materials.

Foods that ore n(;h in prg’rem and water don't easily go bad in comparison with other foods 102 (85.7) 104 (87.4) 2(1.7)
that aren't rich in protein and water.

When food has been sufficiently heated, food poisoning does not occur even when cooled 61 (51.3) 90 (75.6) 29 (24.3)
slowly at room temperature.

If food remains uncontaminated, then it may be reserved. 102 (85.7) 112 (94.1) 10( 8.4)

When one takes food from a shared dish, a personal spoon should be used. 67 (56.3) 98 (82.4) 31 (26.1)

On'ce'foods are cooked completely, it's okay to take time 1o serve the food, as the bacteria is 103 (86.6) 106 (89.1) 3( 2.5
eliminated.

Foods should be cooled slowly affer cooking 1o let preschoolers to fully enjoy their unique taste. 43 (36.1) 68 (57.1) 25(21.0)

Vibrio, salmonella, Staphylococcus aureus are all causes of food poisoning. 109 (91.6) 113 (95.0) 4( 3.4)

D|orr.heo‘, vomiting, sftornachache, blood in stool, fever, paralysis are all symptoms of food 109 91.6) 114 (95.8) 5(42)
poisoning.

Total average of correct answer 73.0% 81.0% 7.9%
1) N (%)
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Table 3. Levels of sanitation performance among teachers

Aftrioute Before After Variation tvalue

education education (Affer-before)

Facilities and 1 Cleaning and sanitizing fables before food distribution 4.39"+0.74% 4,67 £ 0.51 0.28 3.322%*
equipment N 2 Using utensils separately for each dish 451+£086 4.81+0.42 0.29 3.283%*
monagemen 3 Checking cleanliness of utensils(fongs, spoons, scoops, etc) 4.64+066 4.74+0.51 0.10 1.254

4 Checking cleanliness of food frays and spoons to avoid foreign 166+067 478+ 0.45 013 1.794
substances
5 Keeping dry and sfore cups open-side up in a sterilizer 455+0.79 4.66+0.54 0.11 1.215

6 Preparing and sanitizing a place for washing hands, soap, paper

458+ 0.69 4.76+0.47 0.18 2.189*
towel, etc.

7 Checking cleanliness of food distribution counter, water fountain,

+ + ok
tables, chairs, floor of the dining room/classroom 445071 4.68£0.56 0.24 2,982

8 No evidence of infestation from bugs or other pests 438+0.76 4.56+0.63 0.18 2.129*
9 Checking ventilation before and affer meal time 4.61+£0.79 4.79+0.45 0.18 2.120*
10 Storing cups separately before and after use 459+0.80 4.72+0.58 0.13 1.420
11 Using a personal water boftle and a cup 3.79+1.35 4.08+1.12 0.29 1.737
12 Keeping cleanliness of the surface of a leftover food container 4.51+0.77  4.62+0.60 0.11 1.184
Children's 13 Guiding children o keep washing their hands before meal time 4.80+0.56 4.89+0.34 0.09 1.452
Ei;g:g' 14 Gﬁgr:r(;gs g?ll:clj(;?: not fo fouch a food tray and spoons with their oo o0 40085 03] 3 457F%%
management 15 Guiding children to cover their mouth when they cough 424+084 4.62+0.58 0.38 3.928%**
16 Guiding children to clean up a table aofter meal time 434+0.86 4.63*+0.65 0.29 2.879%*
17 Guiding children to clear up the used cups 4.34+090 4.53x0.67 0.19 1.819
Distriouters' 18 Cleaning and sanitizing clothes during food distribution 437+£0.83 4.72+0.54 0.35 3.768%**
personal 19 Washing hands before food disfribution 474056 4.84+041 010  1.508
rr?wlg:we;geemen’r 20 Wearing a sanitary cap, cloth, mask, apron, and gloves 3.66+1.11 432+0.79 0.66 5.326%**
21 Following proper clothing regulation regarding hair and 4174095 4394073 0.23 2.020%
accessories
22 Avoiding useless talking and cough during food distribution 426+0.85 4.54+0.66 0.28 2.649%*
23 Avo.idling gnnecessory touch on something during food 439+082 4.60+0.63 0.20 2078*
distribution
Foodservice 24 Keeping proper temperature of each dish 410+ 093 4.42+0.69 0.32 3.051**
management o5 Keeping a food-cover during carrying dishes 4,30+0.99 4.66+0.59 0.36 3.567%*
26 Providing sanitary and clean dishes 4.65+£0.60 4.78+0.47 0.13 1.879
Total 4.40+0.87 4.63+0.62 0.23 Q.53
1) A 5-point Likert scale : 1 point (Not performed at all)~5 point (Performed very well)
2) Mean £ SD

* p <0.05 **: p<0.01, *** p<0.00]
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Table 4. Levels of sanitation importance among teachers

Aftrioute Beforg Aﬁerh Variation tvalue
education  education (After-before)
Facilities and 1 Cleaning and sanitizing tables before food distribution 4.75"+0.54 4.86+0.37 0.1 1.753
equipment 2 Using ufensis separately for each dish 4724062 489+034 017 2.558*
management 3 Checking cleanliness of ufensils(fongs, spoons, scoops, etc) 4.77+0.53 4.87 £0.36 0.10 1.676
4 Checking cleanliness of food frays and spoons to avoid

. 4.77+0.49 4.83%£0.40 0.06 1.021
foreign substances

5 Keeping dry and store cups open-side up in a sterilizer 4.66+0.64 4.75+0.51 0.08 1.105

6 Preparing and sanitizing a place for washing hands, soap,
paper towel, etc.

7 Checking cleanliness of food distribution counter, water
fountain, fables, chairs, floor of the dining room/classroom

4.71£058 4.91+£0.32 0.19 3.221%*

4.72+0.58 4.86+0.40 0.14 2.029*

8 No evidence of infestation from bugs or other pests 467060 4.71+£0.51 0.03 0.451
9 Checking ventilation before and after meal time 4.71+£0.63 4.87+£0.36 0.16 2.366*
10 Storing cups separately before and affer use 4.74+056 4.87+0.34 0.13 2.176*
11 Using a personal water bottle and cup 4.50+0.87 4.56*+0.66 0.06 0.601
12 Keeping cleanliness of the surface of a leftover food 4704065 4.80+0.44 0.10 1.462
container
Cgﬁ;ir:é | 13 G;J:ggg children to keep washing their hands before meal 4864042 4.92+0.30 0.07 1377
hygiene idi i i
rr:/gnogemen’r 14 Gﬁg}?ﬁcﬂgﬁl :;?:1 fo touch a food fray and spoons with 4634067 4.80+0.42 017 0075+
15 Guiding children fo cover their mouth when they cough 4.71+£054 4.74+0.48 0.03 0.491
16 Guiding children fo clean up a fable after meal time 450+0.79 4.73+0.48 0.24 2.854%*
17 Guiding children fo clear up the used cups 4.64+0.69 4.78+£0.47 0.14 1.889
Distributers' 18 Cleaning and sanitizing clothes during food distribution 4.67+£0.65 4.93+0.28 0.26 3.831#*+*
Ei;g:g' 19 Washing hands before food distribution 4.85+040 4.94+0.24 0.09 2.071%

20 Wearing a sanitary cap, cloth, mask, apron, and gloves 454+0.70 4.86+0.39 0.33 4,489%**
21 Following proper clothing regulation regarding hair and

management
4.63£0.76 4.86%+0.40 0.23 2.760**

accessories
22 Avoiding useless talking and cough during food distiibution  4.68 £0.66 4.79+0.45 0.11 1.392
23 Avd(?l?riiggtg;necessory fouch on something during food 4634073 4.83+ 044 0.20 0 560+
Foodservice 24 Keeping proper femperature of each dish 4.47+0.80 4.67+0.55 0.20 2.208*
management 25 Keeping a food-cover during carrying dishes 4,67+£0.76 4.79+0.47 0.12 1.378
26 Providing sanitary and clean dishes 4.84+£0.45 4.94+0.27 0.10 2.063*
Total 4.68+0.64 4.82+0.43 0.14 Q.990
1) A 5-point Likert scale : 1 point (Not important at all)~5 point (Very important)

2) Mean £ SD
* p < 0.05 **: p<0.01, ** p < 0.00]
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1) A 5-point Likert scale : 1 point (Not performed at all)~5 point (Performed very well)
2) A 5-point Likert scale : 1 point (Not important at all)~5 point (Very important)

sect Aftribute
ection Before education After education
. . X 1. Cleaning and sanitizing tables
2 US‘”}? Qen3||s sgporcﬁe\y foredct dish 2. Using utensils separately for each dish
3. Son!T!zTng utensils 3. Sanitizing utensils
4 Sonmzm food Troylsl gnd Spoans 4. Sanitizing food trays and spoons
6. Preparing and sanitizing a place for 6. Preparing and sanifizing @ place for
washing hands, §ocp, papex Tgwgl, e.m washing hands, soap, paper towel, etc
1 7. Checking cleanliness of food distribution ) ° R
(Doing counter, water fountain, taloles, chairs, 7. Sgiggw%eg;g:ﬁzf: z‘éﬁeg'i’:%izon
great, flocuiof e dningotrclesoon floor of Tlhe dining roomI/cIossro'om ’
Keepit | 9. Checking ventiation ) o
) 10. Storing cups separafely before ond offer use 9. Che(lzklng ventilation
12. Keeping cleanliness of the surface of a 10. Stolnng CUPS separotely befael ond 9”9' £
leftover food container 13. G”d”_g chldento keep woshing mar.hcrx:b
13. Guiding chiren fo keep washing fheir hands 18. Cleanln.g f]nq sanitizing clothes during
19. Washing hands before food distribution food disfibution e
26. Provicing sanifary and clean dishes 19. Washing hands before food distribution
26. Providing sanitary and clean dishes
5. Keeping dry and store cups open-side up
I in a sterilizer
(Over 5, Keeping, .dw and sfore cups open-side up 14. Guiding children not to touch a food fray
done) in a sterilizer and spoons with their hands or cloth
16. Guiding children fo clean up a table
25. Keeping a food-cover duing camying dishes
8. No evidence of infestation from bugs or
other pests
11. Using a personal water bottle and cup
14. Guiding children not o touch afood fray | 8. No evidence of infestation from bugs or
and spoons with their hands or cloth other pests
16. Guiding children to clean up a table 11. Using a personal water bottie and cup
17. Guiding children fo clear upthe used cups | 12, Keeping cleanliness of the surface of a
m 18. Cleaning and sanitizing clothes during leftover food container
(Low food distribution 15. Guiding children to cover their mouth
priority) 20. Wearing a sanitary cap, cloth, mask, and then cough
apron, and gloves 17. Guiding chilaren to clear up the used cups
21. Following proper clothing regulation 22, Avoiding useless talking and cough
regarding hair and accessories during food distrioution
23, Avoiding unnecessary fouch on 24. Keeping proper femperature of each dish
something during food distribution
24. Keeping proper temperature of each dish
25, Keeping a food-cover duing carmying dishes
1 Blecxigrend saritiing fekies 20. Wearing a sanitary cap, cloth, mask,
v 15. Guiding children to cover their mouth 21 FZ T(?mr:iln:nsggecslothing reguiation
(Focus and then cough ' ) ) ]
here) 22. Avoiding useless falking and cough 23 /;eglar.dlng halrond acoessodes
during food distribution . Avoiding unnecessary touch on

something during food distribution

Fig 1. Importance-performance analysis of the selection aftributes
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Table 5. Microbiological qualities of the food distribution environment by ATP bioluminescence method

(Unit : RLU/cm?)

Aftribute Before education After education Variation (Before-After) tvalue

Water of water purifier 33.26+ 30.86" 2566+ 15.80 7.60 2.085%*

Cock of water purifier 2,765.00% 6,304.21 662,51+ 1,465.16 2,102.49 3.098%*

Table 342,78+ 426.82 15241+ 222.69 190.37 4,07 %%

Tongs 93.36+ 140.92 5371+ 70.34 39.65 2.340%*

Hands of children 1.066.15+1,649.13 533.13+ 450.81 533.03 2.559*

Hands of food distributers 363.97+ 32024 265.64+ 197.60 98.33 2.091*

Total 777.42+1,040.71 282,18+ 261.82 495,24 1.498

1) Mean £ SD

* p < 0.05 **: p<0.01, *** p < 0,001
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