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Improvement of Food Habits and Eating Behavior of Children with Obesity
and/or Precocious Puberty by Nutrition Education Monitoring

Jae Hee Kim, Yun Jin Choi, Hyun Sook Lim*, Jong Hee Chyun

Department of Food and Nutrition, Inha University, Korea

Abstract

The purpose of this study was to investigate improvement of food habits and eating behavior in children with obesity and
precocious puberty by nutritional education monitoring. The results are as follows. Average height and weight of subjects
exceeded Korean height and weight standards for children as outlined by The Korea Pediatric Society. Using nutrition
education monitoring, meals became more regular, overeating significantly decreased, and eating speed decreased. Further,
frequencies of eating-out and night-eating significantly decreased. The most preferred menu item when eating-out was
Korean food, and the most preferred menu item for night-eating was fruits, fast food, & processed food. Meat & fish and
vegetable intakes all significantly increased. Fruit and milk intakes also significantly increased while bread, snack, and ice
cream intakes decreased. Further, fast food & instant food intakes decreased. However, water intake was not significantly
affected. The favorite food of children was meat & fish, followed by fast food & processed food. This study may provide
information on dietary behavior of children with obesity and precocious puberty and suggests that nutrition education or

counseling can improve food habits and eating behavior.

Key Words: Food habits, eating behavior, children with obesity and precocious puberty, nutrition education monitoring

A5 8A| ool 7kEe] e AY &
Hols ¥k 94 o] 8le] AXE=
e oz FRIT FH sz
(2006~20101) A7FHFAA 70 dxsTol ik AA}

2 AR FAT A, 892 20008 63 4ufrgo]
A 20109 29k8HH o2 S A7 oF 448 SUBIAAL, AFT

FT7HEE 44.9%= UERtor Axsse] 4d E4 dae=
20109 715 ofote] HZlo] Holrt) 12,30 Bokar, 4
&L oo} 92.5%, Fol 7.5%Ath AxEFo] 99} 7o)
FE5= ol T shis, SR 2z =e, aA
2ol He gl A 248 AA He Askd
O 7 9% Lop|ut FIIE H|vke ALz 7P
o] Y= Ao=E dHA Uk TS Ax5T2 TV, SIH

Y 52 Fal 4A Aol AA =2Fo] e Fwat A3
245 AFe] a0 FFE Fol 2] Jwt Bl

2 Qg Sl tiFeln, a2 il JIFE mA=

[e]
FYFTHE Q13 vk, e XA, §7us o

[l E
tH o7 2183} (Health Insurance Review & Assessment

F7FetaL qlom Zotel HAddAle] 735 1]
o E v FHEo] 19801 5.5%, 2000 13.9%,
20049 17.1%= °F 3v] STkt elvets w537
sHoA wid HAehe A8l MEH FFE HTHES
20079 4.44%14 20113 5.54%% Z718FReH, F=H] gk
& 9A] 20012 0.74%014 20073 0.83%, 2011'd 1.26%
2 37FFE FolE Holal o, Tt 4% 5=
ool wigkgo] Frtstal Qo Aztsitiar & 4 9l
(Korean Society for the Study of Obesity 2012).

AT B= Lo} HRRS] 79 oF 80% 7Fg2 4]
o7 AAFH(Kim et al. 2011), 24 o4 FE ] BTt
491 BiRkte] 7hEsAdo] EUaAL st 4, frollE A

SH

o o =

*Corresponding author: Hyun Sook Lim, Department of Food and Nutrition, Inha University, 100, Inha-ro, Nam-gu, Incheon, Korea
Tel: 82-32-890-3260 Fax: 82-32-862-8120 E-mail: hsim@inhauh.com



130 EBEIREELSEEEE Vol 30, No. 1(2015)

FEE Aoy ad Hvle] A2l vy
=t Whitaker et al. 1997). £3] A A E&] =7]¥ut o}
et AGAIES7E S7kete] Al vlRke] 1/30] Sks7eh
2d7] Atolo] WAE Ao 2 W YrkLee 1995).
2EHT AEFAS 2 7T YRR AEFHe] ¥
A== 0}571011 FELES ATE A2 vl a3 o,
FUA 9] Tl HETE AT HE 2 25de]
[RR=R g A HJ_E] ATHKim et al. 2006). X3t &5 7] o}F
& oty AHE X2L v FESO TN A5 T
3 S HP:E P =W, 1 A 3 A
TS AEHHoZ AHe &7l s HslE HolA "ok
I 33 tHHan 2007).

FFFolT ARl HAg NS FAE
2218 viZA ols|AA Aol et o8 #A 4
AL Adshs 588 =0l she HEE 2 st
(Kim et al. 2006), EFelol] 2JslA 71 ole} s oAl 2
28 Ao 7 Aes F531aL fAES Fe A
°]th(Yun & Ryu 2012)

wEbA] 2 A e dxasT 9 ue TS e g
7] oFs= EH*LE 3ﬁ°ﬂ Az = lé&ol FIES F
1

5kt BA7F ol 74
3]

o
2
g

[o

%“%WOJ *‘/‘} QHF—E— 7“‘ *}j% 7I~Lﬁﬁ 2 EEFE
A7 4 To $8AR WskE Av Rt gt B3 A
HHQ FFES T HAsEe] e Pl e o

P 5

Zo4 2 JUdHel 245 /s d

B od?"“ 012L:1 5YEE 20123 1097HA] <1d &4

tehgel sobdandst ool 84 T Adxss e v 3
g e WHe~104] ofo} 328& tide g St

2) A% 8 #PA A4 4A 2
Age AL FHYH AAF B AR, 94 o
A

Prxli ZAM o,
ﬂx}@r 1:1 55 E3l] 38}

S AAF BleE RIE (%)= ARSI, FE oA
2 2 Slee F 53] ol (5H), F 43(47)), F 331(3%),
T 28124, & 13] olsk(1F) o=, 2AF A3 Al AAkEe]
dA et Aol wt vl 2H5H), 2HTH4R), Bl
ThGEH), 28A Arh2A), v 23HA Arh(1F) o=, AL
Ere vl WETHSH), wErh47), BEelth3d), =8
oA, mi- ==t (13)E dstste] ALttt 94 2
of2l AF Sle sHF 13 o1B(5H), F 4-531(4R), F
2-33](3%), F 131(24), € 23] olsk(1x)e= Hs}slo]
ARFSIAAL, 92 B opA] HFH A TRe WE (%)= ALkt
ATh

AAE AdFH A oASFRE 9 ALaF/I S Slee o 3
3)(58), 3¢ 28](44), 3 131(3%), 5 33](2%), F 13
o1 =2 Arslsla, 4 2 -, = vke] 714 A
F = s 28](54), b 131(44)), & 331(3%), 7+
3124), 5 18] elst(d) o= Asstsialon, 7heAE B
HEEFE HF e 8T 23] ol(53), sk 131(44),
F 38|(3%), F 281(24), 7 18] olst(1i) =2 Hstete]
ArrsIdnt B& Al wat 1,500 mL ©]4H43), 1,000
~1,500 mL(37), 500~1,000 mL(2), 500 mL °|3H173 )&
Aslste] Axkal

Aol A] Jofdto] Ak
Ag NFoE ﬁ%ﬂs}oﬂ AR 12 JPIE A

e A W) e Bajel 28 G5, A
A ] 3

2
3

o o2 ot

=43

-qox

=
rgoﬁ,r
b B

Of
r

1:1
.

P zﬂﬂwoau} 1% G F

]

O

2 22 34 DA0E ABAHOH, ol S} A A
NEE AR ARSI PP 2 BUHY PEe

<Table 1>} 2}, Gt Al 2k 522 Baloll A 13
3]. _u__n'. X]—E,_—— ]E;@i /\o}u]u]- Al/\]__thH 7]z/\1%€-’
AFWEE, T AAMATL AFHOn, B4 Y 2
ol wet el 9% 90 9%, . oPlE 1%

il

m&m o,
> TE

Aawe) SHd, 9% 24 A% AFAY, FU2HE A
B4, AGAE A M AH ARE AT T @
Y Emolo] B 1YL ol§F WAAE, HYEUE U
4% 3L olgsiel JUPgT L gl UIFt olslE
=S sgitt.



<Table 1> Nutrition education and monitoring methods

131

Step Round Method Content Purpose Run time
Data collection and @ 1;1?1?\/(:: habits and eating behavior, dietary Related subjective and objective 20
interview . . infomation collection minutes
. . y infornai lecti .
(@ Biochemical tests
Nutrition assessment % Evaiuat}on O£ (f:hn:icil tl)\./laterlzls . Nutrition states assesment based 10
valuation of food habits and eating on the information obtained minutes
behavior, dietary
Plans for nutrition care, % S:Jalsl f(?r nut;ltlona}l. th:lrapy . Estimation of nutrient 10
nutritional therapy @ E cu aFlon Of .n;tkrltl?jn rrequflr;mznts deficiencies and requirements minutes
education stimation of intake by list of foo based on above information
Nutrition exchange and menu composition
education D Outline of meal principle: problem of
children with obesity etc. related need to
meal ose, explain principle .
@ R 1,’ purp i ? i}(?dl pl .1p. k. food Performance of nutrition 20
Nutrition education Reality meal method: caloric intake, foo education based on above .
intake, behavior therapy, caution when . minutes
. . materials
dietary life
® Meal know-how: eat out etc.
@ Menu example
Medical record () Dietgr.y histoly: subjective and objective datas Medical {ecord for communicate 10
@ Nutrition assessment with medical personnel based on .
and reply o . . minutes
® Nutrition plan and nutrition counseling above process
. Evaluation of dietary adaptation: practice and . .
Revaluation and vatuatt wetary adapiation: pr Treatment plan adjustment if
transformed eating habits in respect of
st reset goals investigation development goals 20
minutes
Monitoring Diet therapy for Coordinated, additional meals in accordance continuous
education with the goal of educating nutrition care
nd Revaluate its monitoring Revaluation of dietary adaptation and If continuous 20
and education necessary, re-nutrition education nutrition care minutes
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<Table 2> Physical characteristics of the subjects

Korean Standard?

Age (years N(% Height (cm Weight (k

ge (years) C4) ght (cm) ght (g) Height (cm) Weight (kg)

6 2(6) 122.60+3.11" 33.05+7.85 11831 21.95

7 309) 125.80+12.40 36.13+12.22 122.39 23.92

8 11(34) 132.45+5.47 34.77+4.56 127.76 26.93

9 7(22) 132.71£9.12 43.44+13.71 133.49 30.52

10 9(28) 142.26+7.34 44.92+11.19 139.90 34.69

Total 32(100) - - - -
DValues are mean+SD
DThe Reference Standard of Growth of Korean Children, The Korean Pediatric Society, 2007
<Table 3> Diagnosis of the subjects
. . Obesity+ Obesity+ Obesity+
QL7 ) S Precocious puberty Premature thelarche Hyperlipidemia e
N(%o) 11(34) 8(25) 6(19) 6(19) 13) 32 (100)
<Table 4> Changes of food habits with nutrition education
1st nutrition education 1st monitoring 2nd monitoring F p

3 meals/day (%) 29(90.6) 31(96.9) 32(100) - -
No. of breakfast/week 4.75+0.9841-? 4.91£0.390 5 1.489 0.242
Size of meal 2.81+1.091% 3.06+0.801 3.41+0.560 7.67 0.000%**
No, of overeating 1.84+1.051? 1.31+0.471 1.13+0.336 8.871 0.000%%**
Speed of meal 3.28+1.054% 3.09+0.777 3.03+0.647 1.841 0.161
No. of eating out 2.47+0.9155” 1.81+0.592 1.62+0.554 21.754 0.000%*
No. of late-night meal 1.88+1.070% 1.19+0.397 1.03+£0.177 9.103 0.000%**

DValues are meanSD, ***p<0.001

25: >5/week, 4: 4/week, 3: 3/week, 2: 2/week, 1: <1/week

95: very regular, 4: regular, 3: usually, 2: irregular, 1: very irregular
95 very fast, 4: fast, 3: usually, 4: slow, 5: very slow

%5: >1/day, 4: 4-5/week, 3: 2-3/week, 2: 1/week, 1: <2/month
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<Table 5> Changes of eating-out food with nutrition education

Ist nutrition Ist 2nd
education monitoring monitoring
Korean food 62.2" 58.5 85.3
Western food 11.1 12.2 59
Chinese food 44 9.8 29
Japanese food 22 0.0 0
Flour based food 20.0 19.5 59
Total 100.0 100.0 100.0

DValues are %

T AAE SR e e F3o] e FleE %
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<Figure 1> Type of late-night meal
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<Table 6> Changes of intaking food type with nutrition education

Ist nutrition education Ist monitoring 2nd monitoring F p

Fish and meat 4.22+0.608"% 4.66+0.483 4.75+0.440 11.422 0.000%%**
Vegetable 3.53+0.718% 3.81+0.738 4.28+0.683 23.449 0.000***
Fruit 3.5£1.295Y 4.00+£0.568 4.00+£0.622 4.615 0.018*
Milk 2.94£1.435> 3.47+1.191 3.92+0.914 11.293 0.000%***
Snack 4.59+0.615% 4.06+1.045 3.66+1.035 15.150 0.000***
Processed food 1.31£1.435Y 1.06+1.191 1.03£0.914 3.701 0.037*
Fast food 1.62+0.942% 1.62+0.942 1.34+0.602 3.344 0.042*
Water 2.28+0.581° 2.25+0.622 2.59+0.499 6.924 0.002**

DValues are mean£SD, ***p<0.001, **p<0.01, *p<0.05

95: 3/day, 4: 2/day, 3: 1/day, 2: 3/week, 1: <1/week

95: 2/day, 4: 1/day, 3: 3/week, 2: 2/week, 1: <l/week

95:> 2/day, 4: 1/day, 3: 3/week, 2: 2/week, 1: <1/week

94: >1,500 mL, 3: 1,000~1,500 mL, 2: 500~1,000 mL, 1: <500 mL

<Table 7> Most preferred food of the subjects

<Table 8> Changes of Intaking shack type with nutrition education

%

Fish and meat 37.8
Processed food & fast food 18.3
Snack 134
Flour-based food 12.2
Soup 4.9
Rice 3.7
Noodles 3.7
Vegetables 24
Fruits 24
Kimchi group 1.2

Total 100.0

AF7E S7HFES & 5 Ao, ol Bl P Hi
o JFFE & YT ZIF FRE FFHRA AL o
FAAL ATRaL AR 573 o] AFolME ofs=e] A
27 g3 Aaves e How AL thRES] itk
71 B2l A=l AATAL 8HSH (Chun 2005) A3t
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12} FFdeEe 357, 12 RUEHHLS 4,007, 2
2 BUEES 4.008 02 Jgaso] g mje}t 43
o] 28 F718HA AL (p<0.05), -+ 47 35 HeF=

e o

Ist nutrition Ist 2nd
education  monitoring monitoring
Breads & cookies 37.8Y 37.0 44.4
Rice cake - sweet potato 19.5 233 270
* potato
Dairy products 256 2838 25.4
(ice cream, yogurt etc.)
Nut products 24 1.4 1.6
Beverages 14.6 9.6 1.6
Total 100.0 100.0 100.0

DValues are %
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Z8 F)VF 134%, BAFEE, 950l HAF S)7t
12.2%, ANFEZHN, AR 5) 4.9%, W2t d77F 7t
7t 3.7%, ANaFo FAF7E A7t 2.4%, AAFIE 1.2% &
© 2 Jeptth & =1 HolERE ANSH] EUAIRE oS
72 Tl E 7 Ugh Aswrt =% 5 335]9] 24
A Al AE2A ASHIE AFE] Hoke AY AXE F
Aoz AFH AUt

B AgA] JRdE Aol i AFTH] T/E AL
gt A3} 12} YEEE Al iF 9 AR R 37.8%, H -
agat - 72 19.5%, FAIEER]EAE, 7 S FEE 5)
25.6%, AHT2.4%, 5T (EANE, FLTEF 5) 14.6%,
12} RUEE Alols i 2 2R 37%, § - 2 7
2F 23.3%, FAIF 12", 71 STEE ) 28.8%, A
HA5F 1.4%, S23FEIEE, ALF2F 5) 9.6%, 23 &
UHH Aldle W& 2 AAT 44.4%, 9§ - 270 - 33
27.0%, FAIFEE|EAH, 71 STFEE F) 254%, A3
F 1.6%, SEFEMRSE, AUFAF 5) 1.6%S 2 eyt
ok 7k AF Slee Aasislod, Y & B
glo] WR = HAF HEEE =& Ao AR, o
Pl xlaiH] it S5 o85S AAS] sl

H| & 2 Afol|a] x| e 23hE o] A A
BEIES At 745 th-E9] B} oy e
2AL 2 ZH2)S sl FAIE oY HAage] AT
oA olFe] 2G| 7MY & IFE F= 8RI0E I
9 A7 7P m=okom, YU AS 7P Bol A Q=
ARE REY, JH, 2197 7P =3H(Choi 2011). B¢k
Z55 2 2 oWy E oz g Ao maw oy
He] Aeze} GYA| o] SFEFE 2R ] 7kl
ol 3 A o] ATH(Kang et al. 2004). wEtA] HHAox 9]
FIEE SR3HARE FFdHoNA o] Rl o] gl
Hop A &H o2 {AH7] SJslA= ol ohg} 71,
53] ojmue] I o7t 8T Z 0 R AlgETh

X
2 Ade AXRS5S Ee YT IS vk ofo} 3z} 32
Be e R W ZUET A AF3s A 7iAE
A5de B JPIT RUEFS EFE Qolugti, 2
Ae et 2.

YZSZT 2 AOMIZ 0150| YYD I 135

1. 37 33] 2AF HHE 12 GETE Al 90.6%, 13+ &
YEH AlolE 96.9%, 23 ZUEH Al 100% 2 YERES
w, f2Igk 2fol= glo o 2AL Slee F7tsSiT 2
AFES 12 FUSE Al 2817, 13 ZYUEH A] 3.064, 2
2 BUEH Al 3417202 FolstA Heeke & o ATk
(p<0.001). 2] SlF= 12} A2 1.844, 13 BUEHHS
1314, 22} RUEHS 11338202 Yeht, oA it
ATHP<0.001). 2A&ETE Ado] IPAE AH =X
= A4S BZATh

2. 3FE9] 92 AHF Aee 12 dETHE Al 2474, 1
2k RUEIE Al 1.817, 22F BUEE Al 1.625 22 fofst
Al ZFA3HATHP<0.001). 912]9] FR/e= 12F QI Al ¢
2] 62.2%, ¥ 11.1%, 521 4.4%, D2 2.2%, 2] 20.0%
2 UERED, 12F BYEE Al gH] 58.5%, FA 12.2%, T
2] 9.8%, A4 0%, E2] 19.5%= Yebson, 221 RUE
2 A 3HA] 85.3%, WA 5.9%, T2 2.9%, LA 0%, 2]
5.9%= JERSTE A5 of2] A Haee 13 dddH
Al 1.88%, 12F EUEHE A 1.19%, 22 EUEH Al 1.03
Hoz Folskl 7Aaslithp<0.001). okl FRe 4
F, 7HAE & HEEFESURE B AAE>F 9 A
SAE 9 2Z>S 8¢ 08 Uit

3. 359 AAS/HZ AA HAee 13 dFTE 4224,
12} EUEELS 4664, 23 RUEHLS 475802 #93}
Al F7¥ske A2 YERATHP<0.001). AAF2H HFHES5
T 1RF GRS 3537, 13} RUEES 3814, 231 BY
EE2 4288202 FolsHA 7 TtH(p<0.001).

4. A HA Aee 173 EdEE 3.58, 12 BUESY
< 4,004, 23 BUHHLS 4008202 F25HA Sk
(p<0.05). -+ A7 HF= 12 YFdF Al 2944, 121 =
UEH Al 3474, 22F EYUEH A 392892 folsH 5
71 EH(p<0.001). ¥HH A 2 /-5 Aefst 7] AF
= 12 g A 4598, 123 BUEH A 4.064, 23
RUEE Al 3.668 22 folshA 24t Ath(p<0.001).

5. 7FA1ES] ARl 1AF G Al 1317, 13 BUE
g Al 1.064, 22k ZUEHY A] 1.03802 §oslA 7tas}
AtH(p<0.05). HEEF=o] HH= 13 P T 1.624,
12 EUEE Al 1627, 22 EUHE $ 13480 =, 24}
BUEY $HE fFoaA Hidhe oE Uyt
(p<0.05). A= & HAHAH Are 13 IFdFE Al 2.28
A, 12 RUEH A 2259, 221 ZUEY A] 259802, 2
2t BUEE AFE S7lsks 202 yehdo, fojgk ¥
sh= YA THP<0.001).

6. Aosh= 2219 THE oS> 7HAE & HEEF
SRR TR > HR>A AR FAR/F>A
F o2 Yeth 1M A3 SRE AR A3 13 9
FIE Al WF E AR 37.8%, H - AL AF 19.5%,
FAIE 25.6%, AIF 2.4%, 5T 14.6%2Z Ve, 1
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2 BUEE Al W5 2 AAF 37%, § - 270 2
23.3%, FAIE 28.8%, AT 1.4%, =55 9.6%S2 L E}
wom, 22k BUEE A WRF 2 AAF 44.4%, H - ST
ul - 22} 27.0%, FAIE 25.4%, A3F 1.6%, =557 1.6%
© 2 YERiT

o)ge] AxfollA] FPdH Aol wet 2ARe] A
2ARF G AREGE ) FH AL AAF 9 SukE 7R A, 9
2] 9 ok2] AFof TgFel HelE Heen, ol we} A
A0 YFeH BUEIH] AFH MdS el =gl
Hrohy Atg=h
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