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ABSTRACT - In this study, the food service management levels of cafeterias in childcare facilities were investi-
gated based on the number of meal recipients and the working status of the kitchen staff. The study included 199 child-
care facilities nationwide that received food supplies from the food ingredients distribution company, Pulmuone
Foodmerce, from 2021 to 2022. The assessment was conducted using 61 inspection items. The analysis revealed that,
as the number of meal recipients and kitchen staff members decreased, the documentation of inspection results was
less likely to be conducted (P<0.05). Facilities with fewer meal recipients showed less adequate health status checks
for kitchen staff, and those with fewer kitchen staff showed insufficient compliance with hygienic clothing (P<0.05).
Additionally, facilities with fewer meal recipients showed a higher frequency of lapses in checking the expiration
dates of stored ingredients (P<0.05), requiring increased management attention. They also exhibited the absence of
internal temperature measurement records during heating processes (P<0.05). Furthermore, facilities with fewer meal
recipients demonstrated inadequate maintenance of kitchen facilities (P<0.05). Significantly higher adenosine tri-
phosphate (ATP) levels were detected on the hands and cutting boards of the kitchen staff in facilities with fewer meal
recipients and fewer kitchen staff (P>0.05). Overall, facilities with fewer meal recipients exhibited insufficient infra-
structure management for kitchen operations and inadequate hygiene management. These results are expected to pro-
vide foundational data for the selection of national support programs for childcare facilities in the future.
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Table 1. General information on the investigated child care facility

. . 2021 year 2022 year Total
Classification Type

n (%) n (%) n (%)

. Child care centers 67(84.8) 100(83.3) 167(83.9)
Type of facilities .
Kindergarten 12(15.2) 20(16.7) 32(16.1)
. Food service institutions 63(79.7) 93(77.5) 156(78.4)
Service type L

Non service institutions 16(20.3) 27(22.5) 43(21.6)
Once 68(86.1) 97(80.9) 165(82.9)
Frequency of served food Twice 11(13.9) 22(18.3) 33(16.6)

Thrice - 1(0.8) 1(0.5)
Once 8(10.1) 13(10.8) 21(10.6)
Frequency of snack food Twice 68(86.1) 107(89.2) 175(87.9)

Thrice 3(3.8) - 3(1.5)

<20 10(12.7) 2(1.7) 12(6.0)
Number of people eating 20-49 14(17.7) 31(25.8) 45(22.6)
>50 55(69.6) 87(72.5) 142(71.4)
1 35(44.3) 62(51.7) 97(48.7)
Numbers of food employee 2 34(43.0) 28(23.3) 62(31.2)
>3 10(12.7) 30(25.0) 40(20.1)
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Document management questions

Question 1 Have you posted the origin of your ingredients?

Question 2 Have you prepared and implemented guidelines for food-allergic diseases?
Question 3 Are you performing the correct inspection and writing down an inspection log?
Question 4 Are you performing hygiene/safety checks?

Question 5 Are you performing quarantine and disinfection regularly?

Fig. 1. Evaluation of document management items for children’s meal facilities.



Table 2. Evaluation results of document management items
according to the number of meal recipients

Size of facilities

Classification
<20 20-49 > 50
Question 1 5.00£0.00*  4.47£1.37*  4.46+1.23%
Question 2 5.00+0.00* 5.00+£0.00*  4.86+0.57*
Question 3 3.00+£2.09%  4.33£1.35%  4.62+1.06*
Question 4 5.00+£0.00*  4.73£0.91*  4.83+0.77*
Question 5 4.00+1.808 5.00£0.00*  4.94+0.33*

o Numbers of kitchen staff
Classification

1 2 >3
Question 1 4.51£1.23%  4.54£1.12%  4.48+1.32%
Question 2 4.98+0.21"  4.84+0.66"  4.82+0.58"
Question 3 4.24+1.48%  4.77+£0.74*  4.73£0.92%
Question 4 4.77£0.92*  4.80+0.79"  4.95+0.30"
Question 5 4.98+:0.21*  4.97£0.26*  4.91+0.42%

ACValues (meanS.D.) with different superscripts in the same row
differ significantly (P<0.05).
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Table 3. Evaluation results of cooks’ hygiene management
according to the number of meal recipients and number of kitchen
staff

Size of facilities

Classification

<20 20-49 > 50
Question 6 4.66+0.78" 4.51£1.214 4.70+0.89*
Question 7 4.67+1.15%  4.82+0.71"  4.84+0.68"
Question 8 4.67+1.154 4.51£1.06* 4.11£1.334
Question 9 4.33+1.55" 5.00+0.00% 5.00+0.00%
Question 10 4.67+1.154 4.33+1.48* 4.72+0.94%

Numbers of kitchen staff

Classification
1 2 >3
Question 6 451£1.16®  4.67+0.90"  4.95+0.30*
Question 7 4.83£0.70*  4.77£0.90*  4.91+0.42*
Question 8 430+1.33%  4.15+1.24%  4.23+1.244
Question 9 4.91+0.58"  5.00+0.00*  5.00+0.00"
Question 10 4.61+1.15%  4.54+1.23%  4.77+0.77*

ACValues (mean+S.D.) with different superscripts in the same row
differ significantly (P<0.05).
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Cooks’ hygiene management questions

Question 10

Question 6 Are you wearing appropriate hygienic clothing?

Question 7 Are you practicing proper hand washing and hand disinfection?
Question 8 Are the flushing facilities in the kitchen adequate?

Question 9 Do you check the health status of kitchen staff before starting work?

- People with hand injuries or purulent diseases are excluded from kitchen tasks

When cooking, are you prohibited from using bare hands?

Fig. 2. Hygiene management evaluation questions for cooks at children’s feeding facilities.
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Food hygiene management questions

Question 11
Question 12 Are you storing unmarked products?
Question 13
Question 14
Question 15
Question 16

Question 17

Do you store products that have passed their expiration date?

Are you complying with food storage standards?

Are freezing and refrigerating facilities equipped with internal thermometers to maintain appropriate temperatures?
Do you follow appropriate food organization, tidiness, and first-in-first-out (FIFO) practices?

Are food and non-food items stored separately?

Are you keeping the stored food ingredients sealed?

Fig. 3. Food hygiene management evaluation questions for children’s feeding facilities.

Table 4. Evaluation results of food hygiene management accord-
ing to the number of meal recipients and number of kitchen staff

. Size of facilities
Classification

<20 20-49 >50
Question 11 3.00+2.098 4.42+1.324 4.45+1.354
Question 12 2.83+1.994 3.53+1.734 2.69+1.86"
Question 13 3.50£1.93*  4.24+1.43%  3.91+1.62%
Question 14 3.50+1.73%  3.93+1.68"  3.81x1.67"
Question 15 4.66x1.15* 4.55+1.03* 4.30+1.33*
Question 16 430+0.78"  4.20+1.50*  4.59+1.10"
Question 17 4.83+0.57* 4.73+£0.91* 4.47+1.234

Numbers of kitchen staff

Classification
1 2 >3

Question 11 4.23+1.524 4.41£1.38* 4.63+1.16*
Question 12 3.21+1.86* 3.56x1.76* 3.45+2.09%
Question 13 4.11£1.54* 431£1.314 4.04+1.52*
Question 14 3.65£1.72%  3.82+1.69"  4.18+1.51
Question 15 4.45+1.154 4.30+1.324 4.22+1.16*
Question 16 4.49+1.28" 4.54+1.12* 4.59+1.10"
Question 17 4.60+1.08"  4.51x1.25%  4.45+1.25"

ACValues (meanS.D.) with different superscripts in the same row
differ significantly (P<0.05).
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Cooking process management questions

Question 18 Do you use separate cooking utensils?

Question 19

Do you adhere to proper preservation and storage of preserved food?

Question 20 Are the cooking utensils in good cleaning condition?

Question 21 Are raw vegetables washed and disinfected?

Question 22 Do you measure and record internal temperature when cooking?
Question 23 Is cooked food stored hygienically before serving?

Fig. 4. Cooking process evaluation questions for children’s feeding facilities.

Table 5. Evaluation results of cooking process management
according to the number of meal recipients and number of kitchen
staff

Size of facilities

Classification
<20 20-49 >50
Question 18 4.16+1.59"  4.07+1.45"  3.55+1.68"
Question 19 3.83+1.59"  4.29+1.21%  4.27+1.27°
Question 20 3.83+1.59"  3.62+1.70*  3.69+1.67*
Question 21 3.17+1.80* 3.22+1.724 3.58+1.52%
Question 22 2.33+1.77%  2.77£1.55"  3.46+1.59*
Question 23 4.83+0.58* 4.64+1.07* 4.58+1.16"
Classification Numbers of kitchen staff
1 2 >3

Question 18 3.81+1.59%  3.69+1.63*  3.36+1.74*
Question 19 4.12+1.33"  4.25+127"  4.50+1.15"
Question 20 3.72+1.634 3.49+1.78* 3.86+1.58*
Question 21 3.26+1.64* 3.62+1.494 3.73£1.56*
Question 22 2.89+1.628 3.52+1.50* 3.68+1.674
Question 23 4.60+1.12* 4.70+0.954 4.50+1.30*

ACValues (meanS.D.) with different superscripts in the same row
differ significantly (P<0.05).
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Cooking facilities management questions

Question 30

Question 31

Question 24 Is there a cleaning plan in place?

Question 25 Are the kitchen and food storage areas clean?

Question 26 Are there any damaged areas on the kitchen floor, walls, ceiling, etc.?

Question 27 Does the kitchen hood have a retaining net installed and is it structured to discharge heat and steam?
Question 28 Is the ventilation condition in the food storage area satisfactory?

Question 29 Are detergents, disinfectants, and pesticides separated from the cooking facilities?

Do you dispose of kitchen waste on the same day it is generated, and do you use a pedal-type trash can?

Is the access door to the kitchen managed in a sealed manner?

Fig. 5. Cooking facilities evaluation questions for children’s feeding facilities.
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Table 6. Evaluation results of cooking facilities management
according to the number of meal recipients and number of kitchen
staff

Size of facilities

Classification
<20 20-49 > 50
Question 24 3.67+1.96* 3.04+1.98%* 3.62+1.85%
Question 25 5.00+0.00* 4.69+0.95* 4.62+0.95"
Question 26 4.00+1.80" 4.69+0.95" 4.71+0.88"
Question 27 5.00+0.00* 4.69+0.95* 4.72+0.88*
Question 28 4.00+1.81" 4.69+0.95" 4.77+0.86"
Question 29 4.67+0.78"  4.11+1.45"®  3.60+1.68"
Question 30 3.67+1.78®  4.47+1.16"  4.50+1.15"
Question 31 5.00+0.00* 4.96+0.30" 4.87+0.64"

Numbers of kitchen staff

Classification

1 2 >3
Question 24 3.21£1.96% 3.66+1.85% 3.86+1.89%
Question 25 4.70+0.92"  4.57+1.04"  4.68+0.73"
Question 26 4.68+0.99* 4.67+0.90* 4.64+1.08*
Question 27 4.60+1.12* 4.44+1.274 4.23+1.38"
Question 28 4.66+1.04"  4.64+1.13%  4.91x0.42"
Question 29 3.89+1.54* 3.82+1.694 3.50+1.68%
Question 30 4.45+1.224 4.57+1.04* 4.28+1.374
Question 31 4.89+0.61* 4.90+0.44" 4.91+0.60"

ACValues (mean+S.D.) with different superscripts in the same row
differ significantly (P<0.05).
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o7 =9 OAH BAUEH A= o R IRl
TS, Z2E] FARAE Qo] ASFE TrfolA ATP Q9%

N
-

7 2HE L (P<0.05), 1T AFE 2] FA}
go] He5E FEG TPl FYHPA NP
£9 SR BTl WAW TALT Do
o wepA s REAMeIAE X A 27 WA

AT

FHLNN AgdHE &

o

A=TH(FAm P 5A7} &
Ho] 71BH9 ~Eegd Fe3) & AL FReT Utk
BAARE 238 2 W, 2090 vlwe] A509e 2
Fol W7k BAEASE dABE AAE 9T A
Aol RE3h3, 2E] AR 9AE B9E 9% w
Sg5e] vud slog Frhe mekA wzk ooy
S Moz B ARAANNE AWIAL 5 dNF
#g 71402 Briete RUHY 850 Yasa, &

Table 7. Results of ATP(RLU) value to the number of meal recipients and number of kitchen staff

Size of facilities

Classification

<20 20-49 >50
Hand 409.89+305.06" 206.60+185.41° 249.23+£189.68"
Cutting boards 277.50+£318.11* 123.07£166.15° 96.26+135.43"
Water purifier 67.67+67.60* 64.13+51.914 89.28+103.00*
. . Numbers of kitchen staff
Classification
1 2 >3
Hand 311.32+272.77* 265.30+202.60% 241.56£176.59*

163.62+238.86%
156.88+262.814

Cutting boards
Water purifier

76.57+95.55"
80.67£91.51%

100.14+£139.74"8
101.77+£137.204

ACValues (mean+S.D.) with different superscripts in the same row differ significantly (P<0.05).
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