CrossMark
&click for updates

J East Asian Soc Dietary Life 352
25(2): 352~362 (2015)
http://dx.doi.org/10.17495/easd1.2015.4.25.2.352

X|doL=MIE{Q] HjAl Algf 2l wjAlZt =XS E35F ofokN X

Status of Meal Serving and Nutritional Quality of Foods Served for Children
at Community Child Centers in Korea

Sooyoun Kwon' and Yoonjae Yeoh™"'

[Dept. of Food & Nutrition, Honam University, Gwangju 506-714, Korea,
2Gewncheon-gu Center for Children’s Foodservice Management, Seoul 153-856, Korea,
jDeptA of Food & Nutrition, Seoul National University, Seoul 151-742, Korea,

ABSTRACT

The purpose of this study was to examine portion sizes and nutritional quality of foods served to children at Community
Child Centers (CCCs), July 2014, in Korea. A survey was administered to foodservice employees working at CCCs. Thirty-
nine participants completed the self-administered questionnaire regarding CCCs foodservice practices. In the weight test, fifteen
volunteers of demonstrated typical portion sizes for 5" grade elementary school students. Nutrition knowledge scores were
significantly different between foodservice employees with experience taking a foodservice class for one year (6.04 out of 10.0
points) and those without experience (4.58 points). Foodservice employees with experience taking a foodservice class scored
significantly higher in performing meal serving practices, e.g., wearing a sanitary cap and apron when serving food, than those
without experience. The amount of foods served for children did not meet standard serving sizes; portion sizes of rice, soup,
main dish, side dish and kimchi served by foodservice employees were 87.3%, 63.2%, 56.5%, 37.1% and 81.3% of standard
serving sizes, respectively. When energy and nutrient intakes from portion sizes were calculated, energy, vitamin A, thiamin,
riboflavin and calcium intakes did not meet standards for nutrition control of school meals. However, protein, vitamin C and
iron intakes met more than 100.0% of standards. These findings suggest that foodservice employees with experience taking
a foodservice class apply their knowledge to foodservice practices. Although portion sizes can influence energy and nutrient
intakes in children, the actual portion sizes served by CCCs foodservice employees were inadequate and did not meet standards
for serving size and nutrition. Thus, all CCCs foodservice employees need to receive foodservice education and be provided
guidelines regarding portion sizes for children.

Key words: Community Child Centers, foodservice, portion size, nutrient, serving practices

M B 20139 A|GolgAlE e o] w2, 2ol EAlE
£ o]&she obEe 3/4 ol/de] AEAAT o, 712
Tud oks B 7IE 59l oo g AAaE7P ] &ote A
© 2 B35S tHMinistry of Health and Welfare & Headquar-
A F42 flstd TFARQI obs A AH| =5 AlFst ters for Community Child Center 2014a). A3 A+ A3}, A
AR 2004 obEEAHo] NHETEA A FolEAlE 7 2571 olEe] Jo @ A EH 5] kI olEd
Agtsol 2 7t F43] 718 = A K Ministry of Go- Hlg)] ooz e Ao Z e ti(Park & Choi 2008;
vernment Legislation 2014a). 2004'd 12¥€ S 7|22 89571 Shim et al 2009). W20l 2| oEAE] S o] &3}= o] Ed|| 7|

Aol FAE A A o}5e] BT - w, AT
olst ool AT, HEAS} AGA3e] AA| 5 obgel

i > Aoy

299 A FGolEAE7} 20133 12900E 2 5H) FTlele] & FAL B AR FEHE I} o] BoA & 9= Fof
4,0617020] Aol SAE 7} AA] - SAF| T 9lom, 109,066 it} T2} of 2 = x|dolEAEd A HATAL ]
o] olFo] o]& o]83la K Ministry of Health and Wel- 2o olzo] HF oA AH LS 404 kealo]on, I
fare & Headquarters for Community Child Center 2014a). o Gt OﬂLﬂX] FoF T 21.1% AEE F5ol1 e
: Aew wusol @ 7 Axue 25w oA 4Hekn

Corresponding author : Yoonjae Yeoh, Tel: +82-2-893-0986, E-mail: 9l Aoz JERITHKwon ef al 2010). 3+ ThE 7|

yyjl116@snu.ac.kr


https://crossmark.crossref.org/dialog/?doi=10.17495/easdl.2015.2.25.2.203&domain=easdl.org&uri_scheme=http:&cm_version=v1.5
https://crossmark.crossref.org/dialog/?doi=10.17495/easdl.2015.4.25.2.352&domain=easdl.org&uri_scheme=http:&cm_version=v1.5

25(2): 352~362 (2015)

Aol EAIE e 4L ol gohe olgel AU 47
Ggron], Wl 24, <) Se] Garhs] 477}
Zo=

O [e]
YUEebgthBea et al 2001). A GolEAIHE o] &
oF-2o] AAA oz gt Ao olede
tal, A GobsAlEl oA = F2e] dde]d F2& 7]
g Zlo= Ay7HEnh

AlEl = BARAFO] opgiof AFY & olsa2]
PO 2 AMYH| & HzNtol 2| HolsAlE & o] &3

o
oift
Lo

]

—

o N 4y X
o ek AN

o

ol

o r
2
o

)
18
<
-
off
Dy,

3
£ olsolA F4& AlFsta At Ministry of Health and
Welfare 2014). A HoFsAlE €] F4]2& HAEA]FoA AA|
e ol FAA AH L BEUE dle] £ - BEE 2 Q)
ot obEEAAN AR F 72T ddste] AEE 2 2
TEd, Fdeol sl 1r=kshAl WA= o] ik 53]
Faeld disir e «dd studd] dFles T8k, A
A%l et GFIES oksEAll A Her 2%
ste] 9T = el AIE ] ey, FA1A Rl A3

AAIE ] DA LTHMinistry of Health and Welfare 2014).
A 4,06170220] A HobsAlE F 98.9%¢°l dlgsh= A
AobsAlE 40167020 E WL g 7] o]de] 2ALS ok
oAl o= AlFsta )oK Ministry of Health and Wel-
fare & Headquarters for Community Child Center 2014a), &
2 A Y 9 - QlEeke 758 AAolth A=l A
HolFAH 219 g ¥e] Aol el A Kwon SY
2011)2] Aol of s, A HolEAlE 548704 3 55.7%
w42 ddsthe Hre Q9] gle 22 Uehith obF
EA Al A 5220 A= A qotsAlE & ] &35k ofs
o] 509 o4l Aol 72 AE7HI FFAE iAot e
HA|=e] ) thMinistry of Government Legislation 2014b).
a2y A FobsAlE S o] &ate obEol 5091 o]/l A<
obsAlEl = A 4061704 F 5/ AA ] 0.1%°] =3}
3] (Ministry of Health and Welfare & Headquarters for Co-
mmunity Child Center 2014a), tlF-52] X HolsAHE &

Aol ¢

e

_I

|

rlo

2] - E7 el olste] FA{de]7t AAlE 1 Sle Aol
wZo] Aol FAEA A EuFlel YrlES T4k
w2 B AAleteta sk @Al HAEA RS obed
22k A& Ao A gete 3 54%2% o7 oYtk
A 2B obgolAl F - S AFse v colF

491 F4ZZ 13 (the Child and Adult Care Food Program:
CACFPy ] 75, A& vlyr 3, w2, w2 B ol
el FAR R F1Esol i A7} wlise] glrk
(United States Department of Agriculture 2014). 54 Z+& <l
Ho] B3l 72} sioglx o] & &85l AAE7PY of
Sl 4R F4 AT 2 F4 Belh Fesih
AelolEAlE s BAF AAATE AdoLEAE ] £

Aobg Al w4 de L g A 153

=

AE(Park et al 2010; Ministry of Health and Welfare & Head-
quarters for Community Child Center 2014a) 2 ©|-8x}&2]
WS #E A7 (Lee & Lee 2010) 5 AHFA Q1 AlE] 2ol
Aol BtolA] gl A HolEAlE o] Falddl tigh A=
4 £+ Ae|(Kim et al 2007, Hwang et al 2009; Lee JS
2014) © o] & o}Fo] 21A& HI7KKwon et al 2010) 52
ABE] Yorl, AT AdbBAE F4L 4G 47 o)
2% AP AH(Lee et al 2014)7} HLEEM—E— 7 Eeh

A AFEAENA AFSE W% BAE ATE o]
& o]t

olel ¥ AL Aol EAlE oA e gl A A
|, 4e] o) 2 A ek e BHow dk

ol2 9la] A dolsAlE FABUAES hoz 2] A
o that ABEZAVS AA|sla, WAl 273 NS Ealo] 7
2lo] ookA 7 HyLES F33uth E AF A= ST X
AolgAlE ] F4 A #A FA 4% 8 A A Al
HjAlz B 7% Alee g8 2= )

Efje]
2014 74 (A})ﬁ%%lgﬂo}%ﬂas‘ﬂﬂoﬂﬁ —rA A3 rrmoﬂ
Foldt 419 A HobeAlE FARAE ez 27719
@ ARAE vl Esisleon, afo] FRE ol ARl A
TAE Bl iad AEA7E 2 3eE e (3
T 100.0%), °] T SHol 2L AEA] 255 A<lst
I F 39HE A o] 8BIUTHEA & 95.1%). BEF A E
o b

JelolEAIE % 157140] A|oPEAlE o)A =

2}5t7] flste] 2] olEAl
213 Kwon SY(2011)9]
EE AEAE S
Ay ool 212, 1d oy F4
2R AdobEAE
H/ﬂ A8 A FI o g3k B3low
3 A Eoke] AN T 10F e, ¥
7L 98l F4 2] A% A (Ministry of Health and Welfare
2010) 2 Z2jAke] A A4 B AYPATH(Yi et al 2009)
S Fasidch G Hoks AET 4 2 A ouA

e
)

!
>
g
=
>
O
:i
j= )



354 A% -

A o K

) 288, A7 g4 189
A AZE o] W 2Fgko e TAEATE 9 2 A4
2 2 G 1HE Fodste] F 108 v

CHIADY, <334 STHeAl)y, <BEolu@3A), ‘aHtéR),
v aPHGH) R SHSES St

= A7l s A HetEAH S ol &k oFEalAl wiAE
49 &= defstuA WA 54 dds sl
FEE ez Ao Algshe 549 18] 2EE
gk Croker et al(2009)2] A7 Farste] A A8k
A AGQobeAlE SIA L FHlo]A ol AlATH o 3]
2014 79 AeE Faste] W, =, F34, 53, A
s zH 17Re] wlarE A sksleh A Wi ® 54 gl

>~
=

>,
i
=2
g
s
(3
=3
Ij\l
N
i
o
H
[
s
R
N
ol
]
0
Y
oY

itk A3 Aol Agd v O 7R E Zeste] FHlet

3203 2 oo oL E

2 19 off 1
o
U ol

AE1 S o] g3l 25t 53hd FehyolAl 8"
e sk A8 dS AAlStaL A FeAApt 2xag

A 3 AR %

7te] 24 AAA LS A1
=23} Avy] Gor Taje] 247t

Hakon, 7ol 72
& 233k

>
P

Q‘L

%
b

s

o

=73 7 vllre] w4 -2 CAN-Pro
3 < atlon, A HolgAlE F
2o A% v &g A Lee er al(2014)9] A7l AA1E

ZEota sehd Wl JlEestel v BA s £d A

[e}

aL SNt < A83t=F A Ho] v}
ol glemg Swgay Atz Stugae] JF
&2] 7] 5(Ministry of Government Legislation 2014c) ]l A|A]
H oA e} e BlgRl A, Elopwl, gjE.Zepl, Hlg

27 sOMoF SLE S

1. SEAL ¥ X[dotSME 2| UdtAtet

SHAR] tEE(79.5%)2 </dollem, 40t o]/de] 79.5
%E 2FAIBITE -SR] 2915 A E 23, AEAH(51.3%)
T AEEXAK38.5%)9 THTable 1). HAH] 69.2%E 1
W oljol] 543 #g wsS FAe Aol dokar sk
°om, 30.8% = WSS e Aol gltka siith SEA
7t 253k A GobsAlEle] 9 T3l 7HRIQ] 57 69.2
%= 7P Bokom, o]Q]dl FuTA|(10.3%), A EAE
(10.3%)°] Aok Aepds, ZdEE, 24dE 59 =419
o X8+ A ol SAE 7} 87.2%, AN FAA|, FF5A]
o] FAAl §12]8 2| HolEAlE 7F 10.3% AT Aol
HoA = obs 1919 17]9] FAAYFo2 e 32979
A ARty 9Jlom, it 269 2] oFsolAl FH4S A|Fs)

DA IR
A

o = off

koo

N

o
1>
=]
|'l'IJ
Ral
1=
4>
MM
we
02
02
N
MM
to ro
Ral
=
I

gid
(]
©
N
1>
P
AN

Table 20l A3} =<
o] ‘zg7t &89 S22 3A17F oyl uj
3, AFE 18 2 0268010tk vhAE,

32y
£
o o,
I e
N
N
N
N,
o
C
rlo
Mo
ot
rlo
=
o
Mo
[e]
o

Rlom >
T2
N
N
N
N
O
Hir

9,
f
r_l
p‘L
g

Bl o or

Asicho|9lon, 14 THd o

W ebdstER Ze7t 7hFsstth Athp<0.01). SHA] o
% 2 YA Hoko] A4S 10,04 T o s Hsiaia B4

S
L oz
°
=

= 103 o] Ha 5.598 01921, 1
A HAS wSE TS FEAE 6.04%, 1
A e SHAE 458008 WwHFA oo w
zpo] 7} YERATHp<0.05). AA9] 64.1%%E A GolHgAlE o
A AL Sl F49] dF7IEed tate] A8 st

[e3]

c =

o A3k, AdobEAle FaweIAe] % o
A
2]
A

ol
_

Ho

T o

10 oy
o

(&
¥0
X
=
(=N
o
w
~

3. X|ot=sMIE 2| ufAl 2H A=
Aol sAE A M = w2 Al AFHA(56.4%) = 212
(41.0%)= AFE-3FaL AT Table 4). ARE F = o}Eo /|
AR 522 Holre o] thu2](51.3%)2 star AL
a1 o] gl obge] AxR Ydhe W o] 7 s WY
1

[e]
9 A& 2(23.1%), A Folt AFHA Boll vle) 4L



25(2): 352~362 (2015)

Table 1. General characteristics of respondents and co-
mmunity child centers

Total (n=39)

n %
Individual information
Woman 31 79.5
Gender
Man 8 20.5
20’s 3 7.7
30’s 5 12.8
Age
40’s 20 51.3
=50’s 11 28.2
High school 2 5.1
Education Junior college 13 333
level University 17 43.6
Graduate school 7 17.9
Director of center 20 51.3
Position Social worker 15 38.5
Others 4 10.3
. <1 4 10.3
Duration
of working 1~5 26 66.7
experience (year
P vean ¢ 1o 9 231
Experience taking Yes 27 69.2
foodservice classes
for one year No 12 30.8
Organizational information
Private person 27 69.2
Religious organization 4 10.3
Type .Of. Social welfare facility 4 10.3
organizations
Incorporated foundation 2 5.1
Others 2 5.1
Metropolitan city 4 10.3
Area? Provincial area 34 87.2
No response 1 2.6
Mean  S.D.
. 2)
Reimbursement rate of government 3297.0 5587

(per meal for a child, KW)

Size of child-care center (number of children) 25.8 6.6

Y Metropolitan city = Busan, Gwangju, Incheon; Provincial area
= Gyeongsangnam-do, Gyeongsangbuk-do, Gangwon-do etc.
D Total = 33, Yes = 24, No = 9.
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Table 2. About nutrition and sanitation knowledge of foodservice employees at community child centers (Mean+S.D.)
Experience taking s
Ttems Total foodservice classes X Value
(n=39) (p value)
Yes (n=27) No (n=12)
Each items (1.0point/item)
Even if the injured hand, it’s saf k with i 1 —-3.155"
Yen if the injured hand, it’s safe to cook with wearing rubber gloves and 0.5940.50 07440 45 0.2540.45 3.155
thimbles. (0.003)
L o —2.009
Food should be distributed within three hours. 0.26+0.44 0.33+0.48 0.08+0.29 (0.053)
. . o —0.144
Do not mix new food in the distribution plate. 0.85+0.37 0.85+0.36 0.83+0.39 (0.886)
The energy requirement for one day of fourth grade boys is the same as —1.876
46=+0. .55=£0. .25+£0.
that of fifth grade boys. 0-46+0.51 0-55+0.51 0-25+0.45 (0.073)
Even i.f you change stir-fried spicy pork into braised tofu, protein supply 0.5940.50 0.6340.49 0.5040.52 —0.745
is available. (0.461)
. . . . . . 1.096
Even if the expiry date exceeds, it’s safe if being kept in the freezer. 0.92+0.27 0.96+0.19 0.8 +£0.39 (0.292)
. o —0.185
The temperature of the refrigerator should be kept below 5TC. 0.77+0.43 0.77+0.42 0.75+0.45 (0.854)
If y.ou keep cups in the ultraviolet sterilizer, put cups without puting them 0334048 0334048 0334049 0.000
upside down. (1.000)
. o s L —1.145
If you cook food in over 100°C, it’s safe from food poisoning. 0.28+0.46 0.33+0.48 0.16+0.39 (0.263)
. . 0.366
If you wash your hands, it helps to remove more than 90% of the bacteria.  0.54+0.51 0.52+0.51 0.58+0.51 (0.717)
. _ —2.410°
Total items score (10.0 point) 5.59+1.85 6.04+1.89 4.58+1.31 (0.021)
T p<0.05, ™ p<0.01.
Table 3. Awareness about the standard of nutrition” of g 5, AeS HTEeR] 51%, AT
foodservice employees at community child centers  [n(%)] 35%E ST Ao R Yyt vhd HjgiRic, e o
Experience taking ) B8 5 AGHHFA 1000% o1dE FHaL e A
Ttems Total foodservice classes « Value o7 vEhk
=39 1 - -
e T Vs, T, Al ouix] Mg AR A 9
Wgo] A oA HE&9 15.9%= AGHE 7~20%<t
Yes  14(359)  11(40.7)  3(25.0) 0.895 e A el ]A]_“‘E‘rj o= A& Lo
o s BstAAIRE, SstEdt Ao oqA] Hl&-2 g
No  25(64.1)  16(59.3) 9(75.0) (0.344)

D The standard of nutrition presented in the Child Welfare Pro-
gram Guide by the Ministry of Health and Welfare (2014).
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Table 4. The status of meal serving at community child centers n (%)
Experience taking foodservice classes ¥ Value
Total (n=39)
Yes (n=27) No (n=12) (p value)
Large circular dish 22 (56.4) 15 (55.6) 7 (58.3)
T f
ﬁ:te" Tray 16 (41.0) 11 (40.7) 5(41.7) 0.458 (0.796)
Others 1(2.6) 1(3.7) 0( 0.0
Line-up service 20 (51.3) 14 (51.9) 6 (50.0)
Self served 9 (23.1) 6 (22.2) 3 (25.0)
Type of 5.787 (0.122)
serving Pre-set service 8 (20.5) 7 (25.9) 1(83)
Others 2(5.1) 0( 0.0 2 (16.7)
Use manual or guidelines 16 (41.0) 13 (48.1) 3 (25.0)
Standard for  pepends on server 8 (20.5) 6 (22.2) 2(16.7)
amount of 3.616 (0.306)
serving Depends on children 10 (25.6) 6(22.2) 4 (33.3)
Others 5(12.8) 2(74) 3 (25.0)
Mean+S.D. (Min, Max)
The appropriacy of amounts of serving size V' 3.6+0.8 (2, 5) 3.8+0.8 (2, 5) 3.3+0.7 (2. 4) —1.687 (0.100)

D 1: strongly disagree, 2: disagree, 3: neutral, 4: agree, 5: strongly agree.

Table 5. Performance” of meal serving by foodservice employees at community child centers (Mean£S.D.)
Experience taking
Total foodservice classes ¢t Value
[tems
(n=39) Yes No (p value)
(n=27) (n=12)
. o e —0.698
When I serve food, I consider each child’s characteristics. 4.2+0.5 4.240.6 4.1+£0.3 (0.490)
. . . . —1.794
When 1 serve food, I consider the age-appropriate portion size. 3.8+£0.8 3.9+0.7 3.4+1.0 (0.081)
. . —1.468
Before serving food, I do hand washing. 4.6£0.5 4.7£0.5 4.4+0.5 (0.151)
. —2.705"
When I serve food, I wear the sanitary cap. 3.7+0.9 4.0+0.9 3.2+0.7 (0.010)
. —3.405™
When 1 serve food, I wear the apron for serving. 4.1£0.7 4.3+£0.7 3.6+0.5 (0.002)
. —1.621
When 1 serve food, I use utensil separately by each food. 4.5+0.6 4.6£0.5 4.3+0.6 (0.113)
. —1.762
Before serving food, I try to taste food. 4.0£0.9 4.1£0.8 3.6+1.0 (0.086)
, —3.226"
Before serving food, I clean the table. 4.3+0.9 4.6+0.6 3.7+1.2 (0.003)

U 1: strongly disagree, 2: disagree, 3: neutral, 4: agree, 5: strongly agree.

T p<0.05, ™ p<0.01.
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Table 6. Portion size in grams by menu from the Community Child Centers which participated in weight test"

Portion size(g) Difference(g) % of Standard serving
Standard (B) (B—A) size(%) (B/Ax100)
Menu item serving size(g)”
(A) 4 Range Range " Range
Mean+S.D. (Min, Max) Mean (Min, Max) Mean+S.D. (Min, Max)
Rice 190 165.8+54.7 91.0, 280.0 —24.2 —99.0, 90.0 87.3+28.8  47.9, 1474
Liquid 150 86.4+22.5 445, 1225 —63.6 —105.5, —27.5 57.6£15.1  29.7, 81.7
Soup Solid ingredients 60 46.3+t16.7 16.0, 73.0 —13.7 —44.0, 13.0 7724279  26.7, 121.7
Total 210 132.7428.7 87.0, 183.0 —77.3 —123.0, —27.0 63.2+13.7 414, 87.1
Main dish 100 56.5£20.9 30.0, 113.0 —43.5 —70.0, 13.0 56.5+20.9  30.0, 113.0
Side dish 80 29.74109 16.0, 540 —50.3 —64.0, —26.0 37.1+13.6  20.0, 67.5
Kimchi 30 244+ 88 120, 410 —56  —180, 11.0  81.3%293 400, 136.7
Y n=15 (the Community Child Centers which participated in weight test).
? Lee et al (2014).
ORice  ©Soup @Main dish  © Side dish ~ ®Kimchi (Umt
@® 100 ©80 O30 .113 (/54 )41 .80 © 16 P12
0190 © 210 O 280 © 183 091 © 87
Standard Max Min )
Serving size Portion size Portion size

Fig. 1. Standard serving size, minimum and maximum portion size in grams from the Community Child Centers which

participated in weight test.
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Table 7. Portion size in energy and nutrients by menu from the Community Child Centers which participated in weight test”

Standard® Portion size(g) (C) % of EAR (%) (C/Ax100) % of RNI (%) (C/Bx100)
Energ}/ and EAR? RNIY Range Range Range
nutrients ) ®) Mean+S.D. (Min, Max) Mean+S.D. (Min, Max) Mean+S.D. (Min, Max)
Energy (kcal) 634 404+112 273, 64+£18 (43, 107)
Protein (g) - 11.7 15.9+4.3 12.2, 27.7 135.6+36.4 (103.9, 236.8)
Vitamin A (R.E.) 127 184 58+6 51, 46+5 40, 56 3243 28, 39
Thiamin (mg) 0.27 0.30 0.25+0.56 0.20, 92.35£22.16 74.07, 151.85 83.11%£19.94 66.67, 136.67
Riboflavin (mg) 0.30 0.37 0.23£0.56 0.17, 0.39  75.78+19.33 56.67, 130.00 61.44+15.68 45.95, 105.41
Vitamin C (mg) 18.4 234 25.546.0 15.1, 34.0 127.9432.2 82.0, 184.5 100.6£25.3  64.5, 145.1
Calcium (mg) 184 267 94420 68, 139 51+11 37, 75 3548 25, 52
Iron (mg) 3.0 4.0 4.3£1.1 33,73 141.8436.6  110.0, 243.3 106.4+27.4  82.5, 182.5
% of energy
Carbohydrate 55~70 72.0+£2.8 67.6, 76.5 - -
Protein 7~20 15.9+1.5 13.1, 183 - -
Fat 15~30 13.3+1.9 9.7, 15.7 - -

D}

n=15(the Community Child Centers which participated in weight test).

? The standards for nutrition control of school meals(for 5" grade student in elementary school).

» Estimated Average Requirement.
9 Recommended Nutrient Intake.
% Estimated Energy Requirements.
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