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Performance of Hygiene Management according to Capacity and Food Cost of
Foodservice in Kindergartens

Ok-Sun Kim'
Dept. of Food & Nutrition, Jangan University, Gyeonggi 445-756, Korea

ABSTRACT

This study investigated the performance of hygiene management according to the capacity and food cost of foodservice
in kindergartens as a measure of kindergartens foodservice hygiene management. Dietitians from the education office visited
50 kindergartens under the control of Dongbu District Office of Education during January, 2011. Kindergartens were 11 public
and 39 private institutions. Over half of kindergartens (n=27) provided foodservice to 50~99 children. About 21 kindergartens
had a foodservice cost per student per day of 2,000 won. Regarding personal hygiene, ‘whether to wear an accessory or have
a manicure’ showed the best performance. ‘Whether to have their health examined once every 6 months or keep their health
records in 2 years’ was rarely performed. For food materials, ‘whether to buy food appropriate for the quality control standard
of food materials’ showed the highest performance. The highest performances for storage management of food materials and
handling of food was ‘whether to store goods within butlery at intervals more than 30 cm from the ground’ and ‘whether
to heat and cook food more than 74C’, respectively. The highest performance for distribution of food and management of
facilities was ‘the hygienic management of cooking tools and facilities’ and ‘the proper installation of air-conditioning, heating
and ventilation facilities’, respectively. The results of this study show that capacity and food cost had the strongest effects
on performance of personal hygiene. Especially, smaller facility size could increase performance of foodservice management.
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Table 1. General characteristics of kindergartens
Capacity Food cost(won)
Classification 50~99 100~ 149 =150 <2,000 2,000~ 2,500 >2,500
(n=27) under (n=11) (n=12) (n=21) under (n=19) (n=10)
Type of  Public (n=11) 10(20.0)" 1( 2.0) 0( 0.0) 9(18.0) 2( 4.0) 0( 0.0)
kindergarten private (n=39) 17(34.0) 10(20.0) 12(24.0) 12(24.0) 17(34.0) 10(20.0)
Dining room (n=45)  26(52.0) 9(18.0) 10(20.0) 20(40.0) 18(36.0) 7(14.0)
E;Z:eg Classroom (n=4) 1( 2.0) 1( 2.0) 2( 4.0) 1( 2.0) 1( 2.0) 2( 4.0)
Parallel (n=1) 0( 0.0) 1( 9.1) 0( 0.0) 0( 0.0) 0( 0.0) 1( 2.0)
Election of Yes (n=36) 13(26.0) 11(22.0) 12(24.0) 14(28.0) 13(26.0) 9(18.0)
dietitian  No (n=14) 14(28.0) 0( 0.0) 0( 0.0) 7(14.0) 6(12.0) 1( 2.0)
Total 27(54.0) 11(22.0) 12(24.0) 21(42.0) 19(38.0) 10(20.0)

D n(%).
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Table 2. Personal hygiene of foodservice employee according to capacity and food cost"
Capacity Food cost(won)
. Total
Variables (n=50) 50~99 100~ 149 >150 <2,000  2,000~2,500  >2,500
(n=27) under (n=11) (n=12) (n=21) under (n=19) (n=10)
Wearing of clean sanitary 5794070 2.78+0.64 2.64+0.81 2.67+0.78 2.71+£0.72 2.79+0.63 2.60+0.84
clothing F=0.198(»p=0.821) F=0.233(p=0.793)
%the; to have theig hea“;‘ 1.89+1.01" 1.1820.63*  1.00£0.00°  1.86+1.01°  142+0.84™  1.00+0.00°
examined once every months 1.5240.89
or keep their health records _ “, _ .
in 2 years F=6.341 (p=0.004) F=3.735 (p=0.031)
Whether o wear an accessory 5 062028 3.00+0.00  2.82+0.60  3.00+0.00 3.00+0.00 3.00+0.00 2.80+0.63
or have a manicure F=1.833(p=0.171) F=2.089(p=0.135)
2.78+0.64 2.45+0.93 2.50+0.91 2.71+£0.72 2.79+0.63 2.20+1.03

Management of proper hand 2 6440.78

washing method

F=0.932(p=0.401)

F=2.152(p=0.128)

D1 point for strongly disagree, 2 points for neutral, 3 points strongly agree.

? MeantS.D., * p<0.05, * p<0.01.

% Different superscripts (*°) in a row indicate significant differences at p<.05 by Duncan’ multiple range test.
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Table 3. Food material supply and storage management according to capacity and food cost”

Total Capacity Food cost(won)
. ota
Variables (n=50) 50~99 100~ 149 =150 <2,000  2,000~2,500 =2,500
(n=27)  under (n=11) (n=12) (n=21) under (n=19)  (n=10)
Whether to buy food appropriate 3.00+£0.00  3.00+0.00  2.83+0.58 3.00+0.00 2.89+0.46 3.00+0.00
for the quality control standard — 2.96+0.28%
of food materials F=1.624(p=0.208) F=0.809(p=0.451)
Checking of ingredients; quality, 2.0441.02% 1.73£1.01® 1.17+0.58*  2.05+1.02°  1.84+1.02°  1.00+0.00°
temperature, production dates, 1.76+0.98
expiration dates, etc. F=3.633"(p=0.034) F=4.549"(p=0.016)
b b a
Clean management of | 884100 2.19.£1.00° 1.91x1.04° 1.17+0.58 2.14+1.01 1.84+1.02 1.40+0.84
refrigerators and freezers F=4.989"(p=0.011) F=1.954(p=0.153)
Maintain proper temperature of 21141.01°  1.91+1.04° 1.1740.58"  2.05+1.02  1.84+1.02  1.40+0.84
refrigerators, freezers 1.8441.00
(Refrigerators : less than 5C, ' ’ a . . 8
freezers : less than ~18C) F=4.261 (p=0.020) F=1.455(p=0.244)
b ab a b b a
Checking and management | 802099 2.11+1.01 1.73+1.01 1.17+0.58 2.14+1.01 1.84+1.02 1.00=£0.00
of the expiration date ' ’ F=4.341"(p=0.019) F=5.351"(p=0.008)
Whether to store goods within 2.33+0.96  2.27+1.01  2.00+1.04 2.33+0.97 2.26+0.99 2.00+1.05
butlery at intervals more than  2.24+0.98
30 cm from the ground F=0.264(p=0.769) F=0.390(p=0.679)
Storage and separation of food L 76£0.98 1.96+1.02  1.91£1.04  1.17+0.58 2.05+1.02 1.74+0.99 1.20+0.63

and expendable supplies

F=0.477(p=0.623)

F=2.717(p=0.076)

Y1 point for strongly disagree, 2 points for neutral, 3 points strongly agree.

D MeantS.D,, © p<0.05, * p<0.01.

® Different superscripts (**) in a row indicate significant differences at p<.05 by Duncan’ multiple range test.
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Table 4. Food handling and distribution according to capacity and food cost”
Total Capacity Food cost(won)
. ofta.
Variables (1=50) 50~99 100~149 >150 <2,000  2,000~2,500  >2,500
(n=27) under (n=11) (n=12) (n=21) under (n=19) (n=10)
b3) ab a b b a
No handling food with Lopst op® 2.19+1.00"Y  1.91+1.04®  1.33+0.78 2.24+1.00 1.95+1.03 1.20+0.63
bare hands F=3.246"(p=0.048) F=4.063"(p=0.024)
Food handling and cooking 233096 2454093  2.00+1.04 2.43+0.93 2264099  2.00+0.00
keep more than 60 cm 2.28+0.97
from the floor F=0.711(p=0.496) F=0.657(p=0.523)
Whether to heat and cook G8i033 2.8940.32  2.824041  2.92+0.29 2.90£030  2.79+0.42 3.000.00
food more than 74C o F=0.271(p=0.763) F=1.479(p=0.238)
b ab a b b a
Cleaning and disinfection | 1.96£0.98"  1.45+0.82%®  1.08+0.29 1.95+0.97 1.63+0.90 1.00+0.00
of vegetables and fruits F=4.982'(p=0.011) F=4328'(p=0.019)
Separating to prevent cross- 2.04£1.02°  1.64£0.92"  1.08+0.29°  2.31x0.69°  2.07+0.68"  1.64+0.28"
contamination of cooking
. . . 1.72+0.95
utensils (knives, cutting boards, . .
rubber gloves) and containers £=4.939 (p=0.011) F=4.774 (p=0.013)
Feed offering of 2.0040.96°  1.550.82  1.0840.29°  1.95£0.97°  1.74+0.87°  1.00+0.00°
proper temperature
. 1.68+0.89
(Cold food : below 10T, . .
Hot food : more than 57C) F=5.374"(p=0.008) F=4.496"(p=0.016)
b ab a b b a
Using of hygienic gloves | o o 2.0541.02°  1.73+1.01®  1.17+0.58 2.05+1.02 1.84+1.02 1.00+0.00
and utensils F=3.633"(p=0.034) F=4.549"(p=0.016)
Preserved food about 2114101 1.91+1.04°  1.1740.58*  2.14+1.01"  1.84+1.02°  1.20+0.63°
single serving
. 1.84+1.00
(Freezer of below -18C, . .
144 hours) F=4.261"(p=0.020) F=3.315"(p=0.045)
The hygienic management of o 2.33£0.96°  2.27+1.01°  1.50£0.91°  243+093  2.05+1.03 1.60+0.97
cooking tools and facilities F=3.319"(p=0.045) F=2.530(p=0.090)
Sanitary and disinfection of 2.07£0.96°  1.82£0.98°  1.08+0.29" 2.10£1.00°  1.74+0.87"  1.20+0.63
knives, cutting boards, 1.78+0.93

dish towels

F=5.584" (p=0.007)

F=3.476"(p=0.039)

D1 point for strongly disagree, 2 points for neutral, 3 points strongly agree.

Y MeantS.D., * p<0.05,

" p<0.01.

3 Different superscripts (**) in a row indicate significant differences at p<.05 by Duncan’ multiple range test.
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Table 5. Facilities and equipment management according to capacity and food cost"

Total Capacity Food cost(won)
. otal
Variables (n=50) 50~99 100~ 149 =150 <2,000 2,000~2,500 =2,500
(n=27) under (n=11) (n=12) (n=21) under (n=19) (n=10)
b3) b a b ab a
After using, cleaning and oo, 20740967 L82:008°  108:029° 2105100 1742087 1204063
disinfection of instruments F=5.584"(p=0.007) F=3.476"(p=0.039)
b ab a b b a
Machine installation for hand 1.8620.99 2.11+1.01 1.91+1.04 1.254+0.62 2.14+1.01 1.89+1.00 1.20+0.63
washing and disinfection F=3.480"(p=0.039) F=3.393"(p=0.042)
Maintenance more than 2.11£1.01 2.09+1.04 1.42+0.79 2.33£0.97° 1.89+0.99° 1.20+0.63*
200 lux about illumination  1.94+1.00
of the cooking zone F=2.286(p=0.113) F=5.142"(p=0.010)
Division the preparation zone 20441.02  1.73#1.01  12540.62  2.05£1.02°  1.89+£0.99°  1.00+0.00°
and cooking zone 1.7840.98
(management to prevent .
cross-contamination) F=2.944(p=0.062) F=4.754"(p=0.013)
Installation of ventilation 2 08:0.14 3.00£0.00  3.00£0.00  2.92+0.29 3.00+0.00 2.95+0.23 3.00+0.00
in the kitchen F=1.624(p=0.208) F=0.809(p=0.451)
Breakdown of facilities and 2.93+0.39 2.82+0.60 2.92+0.29 3.00+0.00 2.84+0.50 2.80+0.63
equipments and floors, walls, 2.90+0.42
ceilings, etc. F=0.266(p=0.208) F=1.081(p=0.348)
Installation of cooling and 5 08:0.14 3.00£0.00  3.00£0.00  2.92+0.29 3.00+0.00 2.95+0.23 3.00+0.00
heating facilities in the kitchen ’ ' F:1624(p:0208) F:()809(p:()451)
Using quality of water 226+0.98"  227+1.01°  1.2540.62°  2.24+1.00  2.11£0.99  1.40+0.84
r651s'tance or dural?lhty, 2.0041.00
convenience of cleaning and o
disinfection F=5.554"(p=0.007) F=2.660(p=0.080)
Using of sanitary water-resistant 226+0.98°  2.09+1.04°  125:0.62°  224x1.00°  2.1120.99°  1.200.63"
equipments about contacted part 1.9821.00

by food (stainless, aluminium,
FRP, teflon, etc.)

F=5.030"(p=0.010)

F=4.438"(p=0.017)

Y1 point for strongly disagree, 2 points for neutral, 3 points strongly agree.

2 MeantS.D., ™ p<0.05, ™ p<0.01.

3 Different superscripts (*) in a row indicate significant differences at p<0.05 by Duncan’ multiple range test.
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Table 6. Other compliance matters according to capacity and food cost”
Total Capacity Food cost(won)
. ota
Variables (n=50) 50~99 100~ 149 =150 <2,000 2,000 ~2,500 =2.500
(n=27) under (n=11) (n=12) (n=21) under (n=19) (n=10)
b3) b a
Using pedal rubbish bin oo 2444089  227+0.01°  1.50£0.91°  2.38+0.92  2.16£1.02  1.80+1.03
with cover o F=4.442"(p=0.017) F=1.200(p=0.310)
b ab a b b a
Entrance control Lrpsgg ZVHIOZ  LTBLOIY 1254062  2054102° 18940990 1004000
of outsiders F=2.944(p=0.062) F=4.754'(p=0.013)
When using ground water, 3.00+0.00 3.00+0.00 2.92+0.29 3.00+0.00 2.95+0.23 3.00+0.00
using after disinfected  2.98+0.14
or sterilized F=1.624(p=0.208) F=0.809(p=0.451)
b b a
Access and inspection | 2045102 1T3HIOL 1258062 2054102 1894099 1008000
records kept for two years T F=2.944(p=0.062) F=4.754"(p=0.013)
Hygiene education 3.00£0.00  3.00:0.00  2.92+0.29 3.00£0.00  2.95£0.23  3.00+0.00
accomplishment of food 2.98+0.14

sanitation manager

F=1.624(p=0.208)

F=0.809(p=0.451)

D1 point for strongly disagree, 2 points for neutral, 3 points strongly agree.

2 MeantS.D., © p<0.05.

% Different superscripts (*°) in a row indicate significant differences at p<0.05 by Duncan’ multiple range test.
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Table 7. Foodservice performance according to capacity and food cost”

Total Capacity Food cost(won)
. ota
Variables (n=50) 50~99 100~149 =150 <2,000 2,000~2,500 22,500
(n=27) under (n=11) (n=12) (n=21) under (n=19) (n=10)
2.61+0.45 2.27+0.56 2.2940.40 2.57+0.48 2.50+0.41 2.15+0.53
Personal hygiene  2.46+0.48”
F=3.130(p=0.053) F=2.894(p=0.065)

2.5240.51%  2.36+0.50°  2.00+0.43° 2.52+0.51° 2.37+0.60° 2.00+0.00°

Food material supply 2.36+0.53

F=4.651"(p=0.014) F=3.751"(p=0.031)
2.14+£0.86°  1.95+0.88°  1.33+0.56 2.05+1.02 1.74+0.99 1.20+0.63
Food storage 1.90+0.86 .
F=4.170"(p=0.022) F=2.715(p=0.077)

2.28+0.73° 2.05+0.60®  1.68+0.35° 2.05+1.02° 1.84+1.02% 1.00+0.00*

Food handling 2.08+0.67 . .
F=3.722 (p=0.032) F=3.865 (p=0.028)

2.11+0.92° 1.85+0.87° 1.20+0.47 2.13+0.92° 1.84+0.91° 1.20+0.39°

Distribution 1.84+0.89 - -
F=5.050"(p=0.010) F=4.189"(p=0.021)

b b a b b a
Facilities and 243+0.61°  2.3240.59°  1.83+0.34 2.47+0.61 2.28+0.60 1.8140.28

) 2.26+0.60 : .
equipment F=4.906 (p=0.012) F=4.704 (p=0.014)
Other compliance 2.50+0.53° 2.35+0.54° 1.97+0.36° 2.50+0.54° 2.37+0.57° 1.96+0.21°
2.34+0.54 . .
matters F=4.812"(p=0.013) F=3.806"(p=0.029)

Y 1 point for strongly disagree, 2 points for neutral, 3 points strongly agree.
? MeantS.D., © p<0.05.
? Different superscripts (*°) in a row indicate significant differences at p<0.05 by Duncan’ multiple range test.
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