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Effects of Program to Promote Obesity Prevention Behaviors on Pre-Schoolers:
Focused on Kindergartener in Korea

Hwang, Inju’ - Bang, Kyung-Sook”

"Department of Nursing, Suwon Women's University, Suwon
%College of Nursing - The Research Institute of Nursing Science, Seoul National University, Seoul, Korea

Purpose: This study aimed to develop a program to promote obesity prevention behaviors for pre-schoolers and to confirm the effec-
tiveness of the program in Korea. Methods: The program comprised 8 sessions for 4 weeks including combined classroom lectures and
physical activities, A non-equivalent control group pre-post test study design was used, and seventy two children, aged 5 to 6 years (ex-
perimental group: 33, control group: 39) and their parents participated in the study. To examine the effectiveness of the program, chil-
dren’s knowledge, intake of sugar-added beverages and fruits & vegetables, time of outdoor play and screen time, and parental self-effi-
cacy were measured, Data were analyzed with SPSS/WIN ver, 22.0 and R 4.0.2, using descriptive analysis, chi-square test, Fisher's exact
test, the independent t-test, and Analysis of covariance (ANCOVA). Results: The results showed that the experimental group reported
significantly increased knowledge (p < .001) and longer time of outdoor play on weekends (p = .033). However, there were no significant
differences in the intake of sugar-added beverages and fruits & vegetables, screen time, and parental self-efficacy in the two groups.
Conclusion: This study confirms the applicability of an obesity prevention intervention at kindergartens in Korea, The results can be used
as basic data for the study of childhood obesity prevention in Korea.
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Figure 1. Conceptual framework based on Social Cognitive Theory of obesity prevention behaviors.
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Table 1. Matrix of Change Objectives of Program to Promote Obesity Prevention Behaviors
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Personal determinant

Environmental determinant

Performance objectives

4. Parental self-efficacy

1. Knowledge 2. Skill 3. Cognition
PO1. Children drink less C01.1. Children tell the C01.2. Children, if they are  CO1.3. Children express
sugar-added beverages kind of sugar-added thirsty, they can choose positive feeling towards
beverages water instead of sugar- drinking water instead of
added beverages sugar-added beverages
PO2. Children increase C02.1. Children tell the €02.2. Children can eat C02.3. Children express
the intake of fruits and kind of food and snacks fruits and vegetables positive feeling towards
vegetables made of fruits and healthy and deliciously eating a lot of fruits and
vegetables vegetables

PO3. Children increase the  C03.1. Children tell the C03.2. Children can play C03.3. Children express
time of outdoor play way to be more physically  outside for more than 1 positive feeling towards

active in everyday life hour a day

being physically active in
everyday life

PO4. Children reduce the CO4.1. Children tell the way CO4.2. Children can watch  CO4.3. Children express
screen time to play actively instead TV, paly online games only  positive feeling toward

of watching TV, playing at the set time

online games

reducing the screen time

C01.4. Parents express
confidence that they can
provide water instead of
sugar-added beverages to
their children

C02.4. Parents express
confidence that they can
provide a lot of fruits
and vegetables to their
children

C03.4. Parents express
confidence that they can
facilitate their children to
be more physically active

C04.4. Parents express
confidence that they can
facilitate their children to
reduce the screen time

CO = Change objective; PO = Performance objective.
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Table 2. Contents of Program to Promote Obesity Prevention Behaviors

Weekly . Cr_‘a"?e Classroom Out of classroom Weekend homework
Week Session objective L . . Newsletters . L
theme o) (lessons and activities) (physical activities) (parent-child activities)
1st  Children 1 CO1.1. e Qbesity is harmful to e Stretching and dance 1. Causes, effects
drink less C01.2. health and it can be motion and prevention of
sugar- C01.3. prevented ® Learn to gymnastics to childhood obesity
added help grow
beverages 2 C01.2. e Drink water instead ® Physical activity using 2. Let your child drink ® Reduce sugar-added
C01.3. of sugar- added of running water instead beverages
C01.4. beverages of sugar-added ® Drink 5~6 cups of
“Field practice: visit beverages water a day
to mart for choosing ® Carry a water bottle
appropriate beverages when going out
2nd  Children 3 C03.1. e Definition of physical @ Physical activity using
increase C03.2. activity and kind of of string
the time C03.3. physical activity
of outdoor 4 C03.2. e Using fun outdoor play ® Physical activity using 3. Increase your child's @ Stretch before exercise
play C03.3. to increase physical of hoop physical activity in ® Wear a helmet when
C03.4 activity daily life riding a bicycle
® Walk with parents at a
nearby place
3rd  Children 5 C02.1. e Food signal light for ® Physical activity using
increase the C02.2. prevention of obesity of ball and discus like
intake of C02.3. fruits and vegetables
fruits and shape
vegetables 6 C02.2. e Learn how to eat ® Physical activity using 4. Food signal light for e Talk about the food
C02.3. fruits and vegetables of parachute of fruits prevention of obesity signal light for
C02.4. deliciously and vegetables color & healthy snack prevention of obesity
*Cooking practice: ® Buy fruits and
making fruit and vegetables at the Mart
vegetable skewers ® Make food or snacks
with fruits and
vegetables
4th  Children 7 CO4.1. e Relationship between e Learn to stretch with
reduce the C04.2 sedentary behavior and  parents 1
screen time C04.3. obesity ® Physical activity using

of color board
8 C04.2. @ Reduce time to watch  ® Learn to stretch with 5. Wrap up & Parent role e Reduce the screen time

C04.3. TV and PC game, parents 2 for obesity prevention and increase the family
C04.4. instead play with ® Physical activity using time
your friend and family of step roll ® Walking, Hiking and
actively biking with family
*Wrap up and ® Participate in the
completion ceremony public library program
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Table 3. Homogeneity of Characteristics and Dependent Variables Ww=72)
Characteristics Categories Exp. (n = 33) Cont. (n =39) tor y? p
Child's age (mo) 71.7 +3.9 70.7 + 3.7 1.04 304
Child's gender Boy 16 (48.5) 20 (51.3) 0.06 813

Girl 17 (51.5) 19 (48.7)
Child's weight (kg) 20.59 + 3.09 21.37 + 3.01 - 1.09 .280
Child's height (cm) 113.42 + 4.58 114.81 + 4.21 -1.35 .183
Child's BMI (kg/m?) Under normal weight 28 (84.8) 31(79.5) 0.76" .808
Overweight 3(9.1) 6(15.4)
Obesity 2(6.1) 2 (5.1)
Father's age (yr) 39.76 + 3.45 40.23 + 3.99 - 0.53 .595
Father's BMI Under normal weight 5(15.2) 6 (15.4) 0.12 942
Overweight 9(27.3) 12 (30.8)
Obesity 19 (57.6) 21 (53.8)
Father's education level High school 6(18.2) 3(7.7) 1.84 444
College 25 (75.8) 33 (84.6)
Graduate school 2 (6.1) 3(7.7)
Mother's age (yr) 37.82 +3.71 38.31 + 3.58 -0.57 572
Mother's BMI Under normal weight 22 (66.7) 31(79.5) ant .143
Overweight 4(12.1) 6(15.4)
Obesity 7(21.2) 2 (5.1)
Mother's education level High school 9(27.3) 5(12.8) 322" 225
College 22 (66.7) 33 (84.6)
Graduate school 2 (6.1) 1(2.6)
Double income family Yes 23 (69.7) 22 (56.4) 1.35 .246
No 10 (30.3) 17 (43.6)
Knowledge Total 19.70 + 3.68 19.69 + 4.22 0.01 .996
Healthy dietary intake 8.06 + 2.71 8.15+3.35 -0.13 .898
Healthy physical activity 11.64 + 1.97 11.54 + 1.92 0.21 .832
Dietary intake (frequency/wk) Sugar-added beverage intake 2.50 + 3.04 1.69 + 2.88 1.15 .253
Fruit & vegetable intake 11.36 + 10.61 15.41 + 8.23 -1.82 .073
Physical activity (h/day) Total 1.03 + 0.50 1.60 + 0.87 - 3.47 .001
Outdoor play on weekdays 0.61 +0.43 1.24 + 093 -3.77 .001
Outdoor play on weekend 2.06 + 1.22 249 +1.35 -1.41 .164
Screen time (h/day) Total 1.82 +0.76 1.44 + 0.94 1.85 .068
Screen time on weekdays 1.58 + 0.80 1.14 + 0.98 2.09 .041
Screen time on weekend 242 +1.17 221+ 1.32 0.73 469
Parental self-efficacy Total 155.61 + 39.79 174.41 + 29.53 - 224 .029
Healthy dietary intake of children 7491 + 23.25 86.69 + 16.41 - 244 .018
Healthy physical activity of children 80.70 + 19.94 87.72 + 15.07 - 1.70 .094

Values are presented as mean + standard deviation or number (%).

BMI = Body mass index; Cont. = Control group; Exp. = Experimental group.

*Fisher's exact test.
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Table 4. Comparison of Dependent Variables between the Two Groups =72
Variables Categories Group Pre-test Pos-test Me?so(ilfgr:ces torF p
Knowledge Total Exp.™ 19.70 + 3.68 26.73 + 2.49 7.03 + 4.22 6.97 <.001

Cont. 19.69 + 4.22 19.90 + 4.40 0.21 + 4.07
Healthy dietary intake Exp. 8.06 + 2.71 12.48 + 1.94 4.42 + 3.60 5.66 <.001
Cont. 8.15+3.35 8.31 + 2.66 0.15 + 2.81
Healthy physical activity Exp 11.64 + 1.97 14.24 +1.79 2.61 £+ 1.62 4.71 <.001
Cont. 11.54 + 1.92 11.59 + 2.87 0.05 + 2.73
Dietary intake The intake of sugar-added Exp. 2.50 + 3.04 2.33 +4.23 -0.17 + 3.88 0.37 .710
(frequency/wk)  beverages Cont. 1.69 + 2.88 1.26 + 2.32 -044+2.19
The intake of fruits and Exp. 11.36 + 10.61 13.33 £ 12.00 1.97 + 14.44 —-0.52 .604
vegetables Cont. 15.41 + 8.23 18.83 + 11.78 3.42 £ 9.00
Physical activity ~ Total Exp. 1.03 £ 0.50 1.28 £ 0.71 0.26 £ 0.71 0.94 334"
(h/day) Cont. 1.60 + 0.87 133 +£0.75 - 027 +0.89
Outdoor play on weekdays Exp. 0.61 + 0.43 0.86 + 0.55 0.24 + 0.68 0.00 958"
Cont. 1.24 +0.93 1.06 + 0.76 -0.18 + 0.91
Outdoor play on weekend Exp. 2.06 + 1.22 2.35+1.60 0.29 +1.17 2.17 .033
Cont. 249+ 135 2.00 + 1.52 —-0.49 + 1.84
Screen time Total Exp. 1.82 + 0.76 1.57 + 1.1 -025+1.18 -1.84 .070
(h/day) Cont. 1.44 + 0.94 1.64 + 1.09 0.19 £ 0.87
Screen time on weekdays Exp. 1.58 + 0.80 1.34 + 0.97 —0.24 +1.03 1.72 194"
Cont. 1.14 +£ 0.98 1.39 £ 1.15 0.25 + 1.00
Screen time on weekend Exp. 242 +1.17 215+ 1.77 -0.27 + 1.81 -0.89 .378
Cont. 2.21 +1.32 2.26 + 1.32 0.05 + 1.31
Parental self- Total Exp. 155.61 + 39.79 165.03 + 36.92 9.42 + 34.66 0.99 322°
efficacy Cont. 174.41 + 29.53 171.87 + 30.71 - 2.54 4+ 1691
Healthy dietary intake of Exp. 74.91 £ 23.25 81.61 +22.49 6.70 + 18.00 1.80 184t
children Cont. 86.69 + 16.41 85.56 + 15.55 -1.13 + 10.06
Healthy physical activity of  Exp. 80.70 + 19.94 83.42 + 17.30 2.73 +18.32 117 249
children Cont. 87.72 + 15.07 86.31 + 16.09 -1.41+9.64

Values are presented as mean + standard deviation.

fANCOVA (covariates: Pre-test score of outdoor play on weekdays, screen time on weekdays, parental self-efficacy).

"Experimental group (n=33); Control group (n=39).

https://jkan.or.kr

https://doi.org/10.4040/jkan.20217



= 2 J240] H|tof 2 913t A0l

23
0z|= &

A7 &8 7] et AT obsol F7F0173] 7hast
R R obs oM 0443] ZAasIolch Ad™A A 34
= Aol F7k 1978], tiETolA 3428 Z7bstdet A

7t &= 9 HAAA HF 5ol oigk F 29 A ARE

= d

© 3
.-
off
S

P —
3) HISHOs $S S22 1240 HBHLS 23t MBSO
0|3} F3
obge] 77 ubgime] YEARE AVHGS B R Z21
B AT F AP vhaze] Aol FEs] $I8) FE
BAE ARE A% £F o] BEANE folat Aol
wolx] ggieh. Tt Fu ubgiso] FEARES APRol k%

AR ALS WHEEES t-test® BAISH Aal T
zFol7t QIgiek(t = 2.17, p = 033; Table 4). E}EM “
tzE vgkk-S 915t AREEol 71 Aot E}E 7}
e nuroz xA|=ct

Z7740| HI2H0| Y-S flet 2T 2IELY0

[0}

= 005A17F
t—test® BAS A3t felg xolrb %iE}(Table 4). oy

YT ohETET wElLE A AaElel 24 A
oltyehe e F1Zwgiet
5) H2HO $EZ2 T2 | 2] HIBHO| Y HE S S

2 AP
¥ Mgz oazel Aolg FESP] Sl FRARH A
5 ZolA £9J5F Atol7} GISIch(Table 4). WP 4 B

=3 2r Rt xhde] v|gta) S EA1S 95 B x|

g Aoy g 7Hd2 714 =3tk

i
ol
o
29

I
N
o

Ok
i

https://doi.org/10.4040/jkan.20217

197

Hlgtol RS 15k AlolAiReh ARIEE, AT NS B
2 stk 0|2 18 WL A 29, A
A@P&a}uq AP ARl 2 T2 o2 7]
E2 gm IMPo] wt 71Ee] stmy] ofE bjgt
¥ 2U5S EUE Fu) fxidel B8 7hsd T2as )
33l 453t 1P F 89)7] Z=OlS HE1 Ak AY
ol vl wgeld YE-AA R|Ajo] P F
AREEC] S7HEI. T2yt HoldF A, AFRER] e
Rel 2Py ol Bk el gstck
A B zz 3o uuledl YE TS o}E9] XAl FFAA|
P BA KA HeE ohjet ARES
é]o]l;gz‘,q I xAlF} AZsE Al .]]_QJ-_E._ ] 7;]1d kS|
SEERR %%EP*E} Hl“ Ay BHow l\l%"%

B
v
R
r2
£
ok

)
N

ot
>
o

¥

€
t

g 4
FEO-;;(_)’NIH‘L]
_H_];gérlr
=z & X9
= M
e & %0
-lesog‘x
mlnF_D.OTOrE
2o By
ﬂlﬁliﬁmlo;
19““3
lo
‘ﬁ}&g;
oo
ii—_g
o A
TEE
l-ﬂ_,
ﬁo:;i
I o
°l'o§‘_:‘:;%
(o

o

)

re

%‘ r
02;1:‘, B
or o
> l-lg
2
-E‘ uolu
i S
2 3
Jil
[N
i
o
2
i—“.
ot
%
5=}
o,
o r
ig o
a)
1=
bt

p
2
X
2,

rﬁ X
R
2
2
oZ 2

o
j_
gL
2]
é
e
ofrt
(o
HU
P
>
>

-E‘_,

g

°ll/~1 "7}0}9}1:} sHR7| 0}%% E
7t 4& sp] Wzel FEI FEe
[40], FFHET}= xmo]] A
reir SlcH41,42]. 2 A7 Ao
o FEEG FE sl EEAR|
et HF7] ot RI&ER]

g RS =ol7t 7Hssh o2t wolg
]

B
k)
M

&
=2,
Loz
R n°"
T
ﬂu

T
offt
&
T
©
rlr o
2
o ok
o T &
“ﬁu b}
_\-1L_I‘
5

X
b
Z
ol
P
)
£
P
‘
5%

]7;]]7:-1 A7 dig g ook

CH14) Wl £ gl AR 58 Amobl
o GBI B B SROEA i At Fol T
7], A 927] Fo| o) Aol FLXE A ¢ FeloH A

2aigia, ofg| e %
Lol el A ¥ RIS ARREE: olsl AgAlzch of

55 2ol ool 75%’61178 ARYEHE 25 siof Stk B

https://jkan.or.kr



198

ot HigteldE f1Rt AoldFe MR RJEd], oA
Tk 5~6A4] oL ol Fr AT} AlsTho] FAIEo] glo] A
= 7+ ol&o] U=t 4

Jx] =5
L H (<]
o] 7RES SESH] At A2 FHHET 83 ARIRIA]
1

g0 2 obge] AL
S st el gl

ﬂo]u}[m

& obge] Azeielel o] H3HE Uehlix]
gt 2 93?01]*1 ol5o] TV AR ARE 183 e, BEs
PC, £PIEES e A} 712 AUE bt 59 £
g BE P9 3 29Tl AP dET BF 5T
o ohEF 1.51\17J°lw‘—} SFoA AR iR SR oFF
/el ZAAFOIN obsEe] AT 5HF Bt 1138
(1.8A1ZHoI1aL 517 A7 meke] ATErY] 7ho|=akele A
0 oFsS A 218%= WA ZAEUTH28]. TV A ARE
3 7T, B2 PC, AREE 59| o]§ AR F7He o5
BMI Z7}¢} dizto] glgo] ofn] B AolA #aizicHI0-
13]. 53] B2 L5A1ZF olgel TV Aol ok5<] BMI Z7te]
fella Qgol gigol Hug u IcHAL, AFEL Frhe
R} 7]7]1& o] &3 28tol AQli AntEZ o]& A|7HE ¢IFo]
wolxWA A Z7kske246] st A ofdl olES o
AaTEdE FY 4 9t Bk P45 2 FA7t Agsolor
shof et bl ek A 9 E3 WhE 9% ATt 87

>

o‘l

SR, & 22090 WEAY B4 S5 o A
3 A ¥ g

i
ok O]r’—ii 7534% 2 a7et '3‘7;“ 717 57 ‘%“%‘01 AR A
FAT T ARSI FAFE AWl &3 2

THE7} Ax|sHHA3,44,47.48].

-~
329
rﬂ
rO
I

o APlEs7E B TR F&use] TA B A
3} Fol 1 WstE SRS Bl Alase At vk
g 2R 9L AT %g%% S8 2et 320 A
Belo] QIrH34l, et £ 97 Ageli Rmel xplasa
ot APEY B ol fcrom ek st oe
al2 AR Sl ot B W, uIAEE], okl o) SR
ol47t BulElel Bao R GBS MRS Aoz Hzurt

https://jkan.or.kr

[49]. oF5o] wlgtely =2 asle] R
mq gm0 vehim 2lis-20] %= Ao 3 Tk

F7E) 3 QILH), oJu] 71E0] Aol Fme] AT A
a 571, vl SRdd 9, Ruel 48 AR, Rl

AP e AR B, I R A1) At AR

%—fg $% 7iMo] ob5e] Hlgtel FA) ek w ol gEIIAIRE
19] FAhe] AT ALFo] Hw B WeE Sst] 1 W)
£ B9 A7t BR] gk RE Folg ) kel shimy

o2l 0] ohleh ¥ 2ol o] B9 HEE oA 2l

R0l Tie A7 AakSo] FaElojop 2A7|Nke] B o]
Hekgo] L 4 g HolTh HE B ApolM fojue
nol A|Es7 A ARl THlo} Re B Wag o

= olx=
=2 o
ulutoy) Y557 22 ae] F3t FU} A] o] &3 e o

B P 4 We F F5 uEo] BB 55
A=) T R A|Esy AeE AgEn fER 7
ofl APEAL A BBk RohI) APEAL AstolH Azl
FF AATES thazol Hal folohAl Reka F5 Aswe
e wgton M@E ¥mo AplEsz Aet tEzel v
wskk ofefet AR 572k Aol AbR ARS: wskpo] AT

oA diz=el vl o IA Uehts Hie 29 &7 (regres—

sion to the mean) ¥ 7Hs/d< viAIE 4= $1o][50] APEZA}
Al 5 FoA Zpolg Bl WSES AMH E73ks 3HEeR
gt FEAHEAS AlsEskich 281 E QAtollA] of5e] H]
ol 5 BF REO Hug ZRERTE 8 AFtolA At
8%k B B Fule] Ee AtolA AREEIRIAL5,29,30]
APERI o2 WHET vl AT E Bofl A=t eges ¢
AAITH26,27,32] BR o] Fdo] iYL AAX]7} Yol ATAo]
gRE o2 54 7o) vis At s Al "ge] Hrt ol

317} ob53t 24412 W Q= Aol ohm F2
W B] GEQIE, B o] A9 PR 697%7) R
2] 56497} BrEolgItks ol Tefwlolo sk, 3ol of
50| Mol Y5 AALE, HAYE v} Awsos A
3] ST 4 Y PSS ASVTE B4 anE vk 2
B 4 gloslet Vit BE B APt gAEdTs
Mgz oE wpgel TAS] $FE sl £ A7 A7)
27he] A fRIgel th SR oF5 S TR FAE
AgE) el Zzae] H3kE LMkt el Aol
gick

olefet AgHEEe] Il B A7 SRy ok5 S the.

& o]go] AT AAH WO R vgtely YEFF T2

AY Ak

https://doi.org/10.4040/jkan.20217



321747 OFS BB HEZ m2 I F 1}

A ek Heste] HaHE W Ares Il He
NEISiete 1A o7t gick el vlgh ) 4 69
9 AP UJIQ}E 9 DAE S Bk FHE P89
o] opg et ohuje} Ru Holg Aol E""% 11{1 B ws
o ) 7| E WIS B A
T2 gt FA7E S 1G] Hg THsT obE ABE
A Z2 o] © 4 ke 7Hs RS FY 4 itk BRol
B 70| Aok £3 Hd obs ulge]y

ARER A7) V)% AR B8E 4 91e Aol

Fed7] obs-g Sigt wieely
R 2SRk fA19 it Fol Agstel mat
o 715 Algirlolgel 2

= |
, 239 23R8 skl SAUES B ke sk I3

B AT Fujoll A AR R o S ok wigtely 54
£ 59 shI= SYRY] ob5g o R ¥ fU Aol
S B ma 3o oo AZHH XA A ANEE =%

20 2 A olE7ks Ao &
2 & e 7ol EESIT o)de] A ERE Hige s

A

ol
7:-]_503_

U BESHE =N A7t %J&%}Ek

=, di3xE ok oS st
obF HToY $77}F L esirk

A, ol= wgleal T2 g3 X|
A7) F5 2 At B esict

ulg), ol5o] uluteld) 35 Aol EabEQl Bu xe] FHef
N A7t Fgsict

1>

I
k™
i
o
r o]
_?L
N
o]
ok

CONFLICTS OF INTEREST

The authors declared no conflict of interest.

ACKNOWLEDGEMENTS

None.

https://doi.org/10.4040/jkan.20217

199

FUNDING

Statistical consultation was supported by BK21 four project
‘Center for Human—Caring Nurse Leaders for the Future’

funded by the Ministry of Education.

DATA SHARING STATEMENT

Please contact the corresponding author for data availability.

AUTHOR CONTRIBUTIONS

Conceptualization or/and Methodology: Hwang I & Bang KS.
Data curation or/and Analysis: Hwang I & Bang KS.
Funding acquisition: Bang KS.

Investigation: Hwang I & Bang KS.

Project administration or/and Supervision: Hwang I &
Bang KS.

Resources or/and Software: Hwang I & Bang KS.
Validation: Hwang I & Bang KS.

Visualization: Hwang I & Bang KS.

Writing original draft or/and Review & Editing: Hwang I &
Bang KS.

REFERENCES

1.de Onis M, Blossner M, Borghi E. Global prevalence and
trends of overweight and obesity among preschool children.
The American Journal of Clinical Nutrition. 2010;92(5) :1257—
1264. https://doi.org/10.3945/ajcn.2010.29786

2. World Health Organization (WHO). Population—based ap—
proaches to childhood obesity prevention [Internet]. Geneva:
WHO; c2012 [cited 2018 Sep 1]. Available from: https://
www.who.int/dietphysicalactivity/childhood/approaches/en/.

3. Organisation for Economic Co—operation and Development
(OECD). 2014 OECD Statisics Health status [Internet]. Par—
is: OECD; c2014 [cited 2018 Sep 1]. Available from: https://
stats.oecd.org/.

4. Graversen L, Sgrensen TI, Petersen L, Sovio U, Kaakinen
M, Sandbaek A, et al. Preschool weight and body mass in—
dex in relation to central obesity and metabolic syndrome in
adulthood. PLoS One. 2014;9(3) :e89986.
https://doi.org/10.1371/journal.pone. 0089986

5. De Bourdeaudhuij I, Verbestel V, De Henauw S, Maes L,

https://jkan.or.kr


https://doi.org/10.3945/ajcn.2010.29786
https://stats.oecd.org/
https://stats.oecd.org/
https://doi.org/10.1371/journal.pone.0089986

ol
ro
N

of

iposity rebound: Review of papers linking this to subsequent
obesity in children and adults. Current Opinion in Clinical

Nutrition & Metabolic Care. 2005;8(6) :607-612.
https://doi.org/10.1097/01.mc0.0000168391.60884.93
16. Ju HO, Park CG. Estimation for the time of adiposity rebound
in Korean children and the effects of breast feeding on BMI

200
Huybrechts I, Marild S, et al. Behavioural effects of a com—
before adiposity rebound. The Korean Journal of Obesity.

munity—oriented setting—based intervention for prevention of
childhood obesity in eight European countries. Main results
from the IDEFICS study. Obesity Reviews. 2015;16 Suppl
2:30—-40. https://doi.org/10.1111/obr.12347
6. Gibson EL, Kreichauf S, Wildgruber A, Vogele C, Summer-—
bell CD, Nixon C, et al. A narrative review of psychological
2011;20(1):8-15.
17.Bandura A. Social foundations of thought and action: A so—
cial cognitive theory. Englewood Cliffs (NJ): Prentice—Hall;
1986. p. 23-28.
18. Hesketh KD, Campbell KJ. Interventions to prevent obesity

and educational strategies applied to young children’s eating
behaviours aimed at reducing obesity risk. Obesity Reviews.
in 0-5 year olds: An updated systematic review of the liter—

ature. Obesity. 2010;18 Suppl 1:S27-S35.

2012;13 Suppl 1:85-95.
https://doi.org/10.1111/j.1467-789X.2011.00939.x
https://doi.org/10.1038/0by.2009.429
19. Skouteris H, McCabe M, Swinburn B, Newgreen V, Sacher

7.Sung KS, Yoon YM, Kim EJ. Meta—analysis of the effects
of obesity management program for children. Child Health

P, Chadwick P. Parental influence and obesity prevention in

pre—schoolers: A systematic review of interventions. Obesity

Nursing Research. 2013;19(4) :262-269.

https://doi.org/10.4094/chnr.2013.19.4.262
8.Kim S, Sung E, Yoo S. Evidence of interventions for pre—

venting obesity of children and adolescents using existing
Reviews. 2011;12(5):315-328.
https://doi.org/10.1111/j.1467-789X.2010.00751.x

systematic reviews and meta—analyses. Korean Journal of
Health Promotion. 2016;16(4) :231-250.
20. Ward DS, Welker E, Choate A, Henderson KE, Lott M, To—
var A, et al. Strength of obesity prevention interventions in
early care and education settings: A systematic review. Pre—
ventive Medicine. 2017;95 Suppl:S37-S52.

https://doi.org/10.15384/kjhp.2016.16.4.231
9. Summerbell CD, Moore HJ, Vogele C, Kreichauf S, Wildgru—
https://doi.org/10.1016/j.ypmed.2016.09.033
21. Coleman KJ, Ocana LL, Walker C, Araujo RA, Gutierrez V,

ber A, Manios Y, et al. Evidence—based recommendations for
Shordon M, et al. Outcomes from a culturally tailored diabe—

the development of obesity prevention programs targeted at
preschool children. Obesity Reviews. 2012;13 Suppl 1:129-
132. https://doi.org/10.1111/j.1467-789X.2011.00940.x
10. de Jong E, Visscher TL, HiraSing RA, Heymans MW, Seidell
JC, Renders CM. Association between TV viewing, computer
use and overweight, determinants and competing activities tes prevention program in Hispanic families from a low—in—
of screen time in 4— to 13—year—old children. International come school: Horton Hawks Stay Healthy (HHSH). The
Diabetes Educator. 2010;36(5) : 784-792.
https://doi.org/10.1177/0145721710377360
22. Reilly JJ, Armstrong J, Dorosty AR, Emmett PM, Ness A,
Rogers I, et al. Early life risk factors for obesity in child—
hood: Cohort study. BMJ. 2005;330(7504) :1357.
https://doi.org/10.1136/bmj.38470.670903.E0
23.Dudley DA, Cotton WG, Peralta LR. Teaching approaches
and strategies that promote healthy eating in primary school
children: A systematic review and meta—analysis. Interna—

Journal of Obesity. 2013;37(1):47-53.
tional Journal of Behavioral Nutrition and Physical Activity.

https://doi.org/10.1038/ij0.2011.244
11. Fitzpatrick C, Pagani LS, Barnett TA. Early childhood tele—
vision viewing predicts explosive leg strength and waist
circumference by middle childhood. International Journal of

Behavioral Nutrition and Physical Activity. 2012;9:87.
2015;12:28. https://doi.org/10.1186/s12966-015-0182-8

https://doi.org/10.1186/1479-5868-9—-87
12. Mendoza JA, Zimmerman FJ, Christakis DA. Television
viewing, computer use, obesity, and adiposity in US pre—
24.Yun S, Lim D, Oh K, Moon J, Kim JH. Development of the
2017 Korean National Growth Charts for children and adoles—

school children. International Journal of Behavioral Nutrition
cents. Public Health Weekly Report. 2018;11(25):813-820.

25. World Health Organization Regional Office for the Western
Pacific. The Asia—Pacific perspective: Redefining obesity and

and Physical Activity. 2007;4:44.
its treatment. Sydney: Health Communications Australia;

https://doi.org/10.1186/1479-5868—-4—-44
13. Rey—Lopez JP, Vicente—Rodriguez G, Biosca M, Moreno LA.
Sedentary behaviour and obesity development in children and
adolescents. Nutrition, Metabolism, and Cardiovascular Dis—
eases. 2008;18(3) :242-251.
https://doi.org/10.1016/j numecd.2007.07.008
14. Hockenberry MJ, Wilson D, Rodgers CC. Wong’s essentials 2000. p. 1-55.
of pediatric nursing. 10th ed. St. Louis (MO) : Elsevier; 2016. 26. Huybrechts I, Bornhorst C, Pala V, Moreno LA, Barba G,
Lissner L, et al. Evaluation of the Children’s Eating Habits
Questionnaire used in the IDEFICS study by relating uri—
https://doi.org/10.4040/jkan.20217

p. 1-1064.
15. Taylor RW, Grant AM, Goulding A, Williams SM. Early ad—

https://jkan.or.kr


https://doi.org/10.1111/obr.12347
https://doi.org/10.1111/j.1467-789X.2011.00939.x
https://doi.org/10.4094/chnr.2013.19.4.262
https://doi.org/10.15384/kjhp.2016.16.4.231
https://doi.org/10.1111/j.1467-789X.2011.00940.x
https://doi.org/10.1038/ijo.2011.244
https://doi.org/10.1186/1479-5868-9-87
https://doi.org/10.1186/1479-5868-4-44
https://doi.org/10.1016/j.numecd.2007.07.008
https://www.worldcat.org/title/wongs-essentials-of-pediatric-nursing/oclc/1054957291?referer=br&ht=edition
https://www.worldcat.org/title/wongs-essentials-of-pediatric-nursing/oclc/1054957291?referer=br&ht=edition
https://www.worldcat.org/title/wongs-essentials-of-pediatric-nursing/oclc/1054957291?referer=br&ht=edition
https://doi.org/10.1097/01.mco.0000168391.60884.93
https://www.worldcat.org/title/social-foundations-of-thought-and-action-a-social-cognitive-theory/oclc/299399955?referer=di&ht=edition
https://www.worldcat.org/title/social-foundations-of-thought-and-action-a-social-cognitive-theory/oclc/299399955?referer=di&ht=edition
https://www.worldcat.org/title/social-foundations-of-thought-and-action-a-social-cognitive-theory/oclc/299399955?referer=di&ht=edition
https://doi.org/10.1038/oby.2009.429
https://doi.org/10.1111/j.1467-789X.2010.00751.x
https://doi.org/10.1016/j.ypmed.2016.09.033
https://doi.org/10.1177/0145721710377360
https://doi.org/10.1136/bmj.38470.670903.E0
https://doi.org/10.1186/s12966-015-0182-8
https://www.cdc.go.kr/board/board.es?mid=a30501000000&bid=0031&list_no=121895&act=view
https://www.cdc.go.kr/board/board.es?mid=a30501000000&bid=0031&list_no=121895&act=view
https://www.cdc.go.kr/board/board.es?mid=a30501000000&bid=0031&list_no=121895&act=view
https://apps.who.int/iris/handle/10665/206936
https://apps.who.int/iris/handle/10665/206936
https://apps.who.int/iris/handle/10665/206936
https://apps.who.int/iris/handle/10665/206936

3747] O} HSlol BEZ2 T2 F

nary calcium and potassium to milk consumption frequencies
among European children. International Journal of Obesity.
2011;35 Suppl 1:S69-S78.
https://doi.org/10.1038/ijo.2011.37

27. Lanfer A, Hebestreit A, Ahrens W, Krogh V, Sieri S, Lissner
L, et al. Reproducibility of food consumption frequencies de—
rived from the Children’s Eating Habits Questionnaire used in
the IDEFICS study. International Journal of Obesity. 2011;35
Suppl 1:S61-S68. https://doi.org/10.1038/ijo.2011.36

28. Hinkley T, Salmon J, Okely AD, Crawford D, Hesketh K.
Preschoolers’ physical activity, screen time, and compliance
with recommendations. Medicine and Science in Sports &
Exercise. 2012;44(3) :458—-465.
https://doi.org/10.1249/MSS.0b013e318233763b

29. Mouratidou T, Mesana MI, Manios Y, Koletzko B, Chinapaw
MJ, De Bourdeaudhuij I, et al. Assessment tools of energy
balance—related behaviours used in European obesity preven—
tion strategies: Review of studies during preschool. Obesity
Reviews. 2012;13 Suppl 1:42-55.
https://doi.org/10.1111/j.1467-789X.2011.00958 .x

30.Ra JS, Chae SM. Factors influencing maternal support for

physical activity of preschool children. Child Health Nursing

Research. 2014;20(1):30-38.

https://doi.org/10.4094/chnr.2014.20.1.30

.Sarker H, Anderson LN, Borkhoff CM, Abreo K, Tremblay

MS, Lebovic G, et al. Validation of parent—reported physical

3

—_

activity and sedentary time by accelerometry in young chil—-
dren. BMC Research Notes. 2015;8:735.
https://doi.org/10.1186/s13104-015-1648-0

32. Verbestel V, De Henauw S, Bammann K, Barba G, Hadji—-
georgiou C, Eiben G, et al. Are context—specific measures of
parental-reported physical activity and sedentary behaviour
associated with accelerometer data in 2—9-year—old Europe—
an children? Public Health Nutrition. 2015;18(5) :860—868.
https://doi.org/10.1017/S136898001400086X

33. Bohman B, Rasmussen F, Ghaderi A. Development and psy—
chometric evaluation of a context—based parental self—ef—
ficacy instrument for healthy dietary and physical activity
behaviors in preschool children. International Journal of Be—
havioral Nutrition and Physical Activity. 2016;13(1):110.
https://doi.org/10.1186/s12966—-016-0438—y

34. Bohman B, Ghaderi A, Rasmussen F. Psychometric prop—
erties of a new measure of parental self—efficacy for pro—
moting healthy physical activity and dietary behaviors in
children. European Journal of Psychological Assessment.
2013;29(4) :291-298.
https://doi.org/10.1027/1015-5759/a000159

35. Bartholomew Eldredge LK, Markham CM, Ruiter RAC,
Fernandez ME, Kok G, Parcel GS. Planning health promotion
programs: An intervention mapping approach. 4th ed. San

https://doi.org/10.4040/jkan.20217

201

Francisco (CA): Jossey—Bass; 2016. p. 1-704.

36. De Craemer M, De Decker E, De Bourdeaudhuij I, Verloigne
M, Duvinage K, Koletzko B, et al. Applying the Intervention
Mapping protocol to develop a kindergarten—based, fami—
ly—involved intervention to increase European preschool chil—-
dren’s physical activity levels: The ToyBox—-study. Obesity
Reviews. 2014;15 Suppl 3:14-26.
https://doi.org/10.1111/0br.12180

37. Verbestel V, De Henauw S, Maes L, Haerens L, Marild S,
Eiben G, et al. Using the intervention mapping protocol to
develop a community—based intervention for the prevention
of childhood obesity in a multi—centre European project: The
IDEFICS intervention. International Journal of Behavioral
Nutrition and Physical Activity. 2011;8:82.
https://doi.org/10.1186/1479-5868-8-82

38.Kim IO, Lee JH. A study on the development of a nutrition
education program and measurement of it's effects. Korean
Journal of Child Health Nursing. 2003;9(1) :46-56.

39. Hong MA, Choi MS, Han YH, Hyun T. Effect of nutrition
education program developed by a public health center on
preschool children’s nutrition knowledge and dietary habits
and the parent’s dietary attitudes. Korean Journal of Commu—
nity Nutrition. 2010;15(5) :593-602.

40. Van Cauwenberghe E, Jones RA, Hinkley T, Crawford D,
Okely AD. Patterns of physical activity and sedentary be—
haviour in preschool children. International Journal of Behav—
ioral Nutrition and Physical Activity. 2012;9:138.
https://doi.org/10.1186/1479-5868-9-138

41. van Stralen MM, te Velde SJ, van Nassau F, Brug J, Gram—
matikaki E, Maes L, et al. Weight status of European pre—
school children and associations with family demographics
and energy balance-related behaviours: A pooled analysis of
six European studies. Obesity Reviews. 2012;13 Suppl 1:29-
41. https://doi.org/10.1111/j.1467-789X.2011.00959.x

42. Sigmundova D, Sigmund E, Badura P, Vokacova J, Trhlikova
L, Bucksch J. Weekday—weekend patterns of physical activ—
ity and screen time in parents and their pre—schoolers. BMC
Public Health. 2016;16(1):898.
https://doi.org/10.1186/s12889-016—-3586—8

43. Alhassan S, Nwaokelemeh O, Lyden K, Goldsby T, Mendoza
A. A pilot study to examine the effect of additional structured
outdoor playtime on preschoolers’ physical activity levels.
Child Care in Practice. 2013;19(1) :23-35.
https://doi.org/10.1080/13575279.2012.712034

44. Cosco NG, Moore RC, Smith WR. Childcare outdoor renova—
tion as a built environment health promotion strategy: Evalu—
ating the preventing obesity by design intervention. American
Journal of Health Promotion. 2014;28(3 Suppl) :S27-S32.
https://doi.org/10.4278/ajhp.130430-QUAN-208

45. Rolling TE, Hong MY. The effect of social cognitive theo—

https://jkan.or.kr


https://doi.org/10.1038/ijo.2011.37
https://doi.org/10.1038/ijo.2011.36
https://doi.org/10.1249/MSS.0b013e318233763b
https://doi.org/10.1111/j.1467-789X.2011.00958.x
https://doi.org/10.4094/chnr.2014.20.1.30
https://doi.org/10.1186/s13104-015-1648-0
https://doi.org/10.1017/S136898001400086X
https://doi.org/10.1186/s12966-016-0438-y
https://doi.org/10.1027/1015-5759/a000159
https://www.worldcat.org/title/planning-health-promotion-programs-an-intervention-mapping-approach/oclc/1103795457?referer=br&ht=edition
https://www.worldcat.org/title/planning-health-promotion-programs-an-intervention-mapping-approach/oclc/1103795457?referer=br&ht=edition
https://www.worldcat.org/title/planning-health-promotion-programs-an-intervention-mapping-approach/oclc/1103795457?referer=br&ht=edition
https://www.worldcat.org/title/planning-health-promotion-programs-an-intervention-mapping-approach/oclc/1103795457?referer=br&ht=edition
https://doi.org/10.1111/obr.12180
https://doi.org/10.1186/1479-5868-9-138
https://doi.org/10.1111/j.1467-789X.2011.00959.x
https://doi.org/10.1186/s12889-016-3586-8
https://doi.org/10.1080/13575279.2012.712034
https://doi.org/10.4278/ajhp.130430-QUAN-208

= A
oI - wA

ol

An

Sosa E, et al. Miranos! Look at us, we are healthy!
environmental approach to early childhood obesity prevention.

202
ry—based interventions on dietary behavior within children.
Childhood Obesity. 2012;8(5) :429-439.
https://doi.org/10.1089/chi.2011.0125
49. Dwyer J, Needham L, Simpson JR, Heeney ES. Parents re—
port intrapersonal, interpersonal, and environmental barriers
to supporting healthy eating and physical activity among their

Journal of Nutritional Health and Food Science. 2016;4(5):1-
preschoolers. Applied Physiology, Nutrition, and Metabolism.

9. https://doi.org/10.15226/jnhfs.2016.00179

46. Sisson SB, Broyles ST, Baker BL, Katzmarzyk PT. Screen

time, physical activity, and overweight in U.S. youth: Na-
tional Survey of Children’s Health 2003. Journal of Adoles—

2008;33(2) :338—346. https://doi.org/10.1139/H07-195

50. Barnett AG, van der Pols JC, Dobson AJ. Regression to the
mean: What it is and how to deal with it. International Jour—
nal of Epidemiology. 2005;34(1):215-220.

cent Health. 2010;47(3) :309-311.
https://doi.org/10.1093/ije/dyh299

https://doi.org/10.1016/j.jadohealth.2010.02.016
47. Natale R, Scott SH, Messiah SE, Schrack MM, Uhlhorn SB,

Delamater A. Design and methods for evaluating an early
childhood obesity prevention program in the childcare center

setting. BMC Public Health. 2013;13:78.

https://doi.org/10.1186/1471-2458-13-78
48.Yin Z, Parra—Medina D, Cordova A, He M, Trummer V,

https://doi.org/10.4040/jkan.20217

https://jkan.or.kr


https://doi.org/10.15226/jnhfs.2016.00179
https://doi.org/10.1016/j.jadohealth.2010.02.016
https://doi.org/10.1186/1471-2458-13-78
https://doi.org/10.1089/chi.2011.0125
https://doi.org/10.1139/H07-195
https://doi.org/10.1093/ije/dyh299

