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A Study on the Obesity and Stress of Elementary School Children in the Kangnung Area

Eun-Kyung Kim," Tae-Sun Park,” Mi-Kyung Kim®

Deparmment of Food Science, Kangnung National University, Kangwon-do, Korea
Department of Food & Nutrition,” Yonsei University, Seoul, Korea
Department of Preventive Medicine,” College of Medicine, The Catholic University, Seoul, Korea

ABSTRACT

This study was carried to estimate the prevalence of obesity and to investigate the relationship between stress and obesity in
children. The subjects were 508 children, who were randomly selected from the fifth and sixth grade at nine elementary schools
in Kangnung. The height, body weight, waist and hip circumferences and body fat(%) were measured and the levels of stress
were assessed by a questionnaire consisting of the following 3 domains ; 4 items for personal factors, 11 for home, and 18 for
school. The prevalence of obesity in male and female children greatly varied by the indices from 2.5% and 1.7% when judged by
BMI, 9.5% and 4.0% by obesity index, and 29.7% and 34.4% by body fat(%). The stress scores from personal(47.1%) and school
(47.9%) factors were higher than the stress score from home(38.5%). The stress score from personal factors of female children is
significantly higher than that of male children, but the stress score from home of female children is significantly lower than that
of male children. The personal stress score and the total stress score of obese female children were significantly higher than those
of non-obese female children. In male children, the obesity index(%) or body fat(%) have a significant positive correlation with
the stress scores from over-expectation of parents, a lack of conversation with family, examinations, discontent about school,
teacher's partiality to students, and sexual curiosity. The female children have a significantly positive correlation of obesity index
(%) or body fat(%) with stress scores from appearance, quarrels of parents, and inferiority complex to brothers or sisters. These
results suggested that counselling and education about not only balanced diet but also the strategies for actively coping with
stress are needed to prevent and treat childhood obesity. (Korean J Community Nutrition 6(5) : 715~725, 2001)

KEY WORDS : childhood obesity - stress - body fat.
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Table 1. Educational levels and occupations of subject’s parents

Unit : N(%)

Father Mother

Educational Elementary school 32(6.7) 44( 9.5)
level Middle school 51(10.7)  84(18.1)
High school 232(48.8)  250(53.8)

College & University 120(25.3) 62(13.3)

Graduate school 33( 6.9) 12( 2.6)

Others 7( 1.5) 13( 2.8)

Occupation Farmer & Fisherman 45(9.3) 29( 6.0
Self employed & Merchant  145(30.1)  134(27.9)

Office worker 224(46.5) 78(16.3)

Professional 44( 9.7) 19( 4.0)
Unemployed(housewife) 24( 5.0 220(45.8)

ol Ho R UH

1. ZATYR| YN G

ZAY obse] BRo 83t S 47 EY Table
13} 2ok, oh A7} REBnE ST 397t 48.8% 2 7}
T wRa ofrye) A 18R U 53.8% %2 7t
4 Egvh 8 47 o obs FE g5 Ads AL
ZEAY 25T oFE-E R § ATelM H2Z 5
(2001b)o] B Astet vlmaete] B, & AT o o
i Fol Fold 25Tt TAH] AR FFAM
z54e BE(NEOIE 1 oPA| 43.8%. oMY 21.1%)
Hoh ore 3 2R Byt & 47 i oked] § R
% tiZo| 4 5t 2R o] &S 747} 32.2% 9 15.9% 2

A2 uad gl AN - 9L 20000 25 F
B % 0 ool Hl&(epi] 65.9%, oieiul 51.9%) 2
The wskeu) 7Aulsh o] 4€(2000)0] B QlHAY
25 B2 3 O o)At M (opA : 33.5%, o
oU 1 19.39%)9Hs ARSI

S} B AT O oFY opiA] & tiEeld B &
Azpe] vl g 71017 5(1998)0] W $EAY ohulA]
% tEold s AR M 9.0~9.2%) Bk ¥R
o ma obulRle] HIE AmuE 5 D oY) FARRE
9.3%, A9 2 A FAARE 30.1%, A2 46.5%. A
57 9.1%. A% A S 5971 5.0% = 247} ek
ol ojmye] A% 59 ¥ AYFARI} 6.0%. A3
o 2 A 27.9%. AHEA 16.3%, A& 4.0%, A%l
ThA) b 297} 45 8% 247} verdeh. olsh e A
BEE A2 23 25 £534(A2% F 20000)
nze) AYEEY ulLA Foigdo] ANk v &L Al
e fA REE BT

2. 0N HF HY

ZAFRA ol 589 Aol e AA A% A= Table 2
o} zc}h, AL dAole Y] Bt AL Fobrt 146.8 cm,
oJolr} 147.1 cmE F<le] FAAFT(2000d, A 7
AR Eng Fa ARG, J 242} 144 em, 144 em) 7}
s B o o 24 el £ 47 g obs Y AF
AA] g 717} 41.6 kgt 40.8 kgo 2 d=qle] JYAF
ZollA Hud FF AF(d, W BT 38 kg)# vluws) &
o o ¥A Jepgoh B A7 gdate] AR ASAE $Y
AR (25 5-68hd)Y ols& deE & A72
ste} vlmste] Bw AN (REAE 1999) oFEe A%
(o} 142.3 + 5.6 cm, %o} 143.2 + 5.7 cm) 2 AF
o} 38.4 + 6.4 kg, oo} 36.8 = 7.4 kg) B UA &9
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Table 2. Anthropometric measurements of subjects by gender

Variables™ Gender Male Female Total
Height(cm) 1468 =+ 7.5 1471 £ 7.3 1469 + 7.4
Weight(kg) 416 + 9.1 408 + 84 413 + 88
Obesity index{%) 100.8 + 159 98.7 + 14.8 100.0 =+ 10.7
BMi(kg/m’) 19.2 + 3.2 187 + 28 19.0 = 3.0
Réhrer index  130.5 =+ 204 1274 + 18.1 1291 £ 195
Body fat(%) 220 £ 68 234 + 50* 227 + 6.1
Waisticm)" 63.8 + 88 613 * 6.6 627 x 80
Hipcm)® 777 £ 74 786 * 73 781 + 7.4
Waist/Hip 082 + 0.06 0.78+ 0.06*** 080 + 0.07

Values are Mean + SD

1) 2) Circumference

Significantly different between male and female at p < 0.05, ** : p
< 0.01, == : p < 0.001
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g Fole} ofote] vk A)4ro] Y gk 247} 100.8
= 15.9%% 98.7 + 14.8% % 21, HT% 120% °1739
vgko}l v &8 W 217} 9.5% 9 4.0% % A o4 ¥
(2001b)o] Radt ZFAH 227Gl 4, 5, 630 oFg

]k o] 8h-8-('go} 10.3%, Hot 5.4%) 7 Hl5&8kirt. 01%

u](1998)7} Hadk ¥HA|Y 5313 o} nlgt o]#go
i 747 19.5% 8.5%F & A7 AFEG =%k,
o2}k A} (0] g 1 1998)& o}& 9] H|FtE A5 AAHA]
1985+d0] thgtaobaeta]ol A Bagh AE EE ATA
2 ARE3IY Y] "HEoe Az B o foile Alad
& AFo] 4 =HE 2o} HF HFEX (19989 A
sto] HvtE A5E AMEIETIY & A o oFsd
IRk o] gHgo] LHAY obF R T

B A3 gA obse BMIE 94 22 19.2 £ 3.2%
18.8 + 2.82 &4F A9 258 5- 63hd S thFo= &
Aol A 7087 (1999)0] Eorgk BMI(Ho} 18.9, oo} 18.3)
GTE A gg BoFoy, oM 27 5(2001b)
o] Bng ZFAH 258 13hd o} 9 BMI(dot
18.6 + 3.1, oo} 17.8 £ 2.9) ¥ = U 24 HE
258 58hd ol s e tio R ¥ o]FW|(1998, EHA
o), B - FU2000, HHHAA) L A&% 52000, A
)9 Aol Eag BMIgk> 94 27 18.1~184 %
17.702 2 A7 Az 9 71817(1999)°] B 13t g o
2 gtk £ A7 i obs9] RohrerAF HA] £HAY
(01%w] 1998) 58hd o5 RohrerAl+(dot 126.7 + 22,
ojo} 1228 + 17)ETt thh Ekovt B A7 A}t T dot
9] Rohrer®147(134.5 + 20.4)& HAAWEF G - g
2000) 53hd dole] Rohrer?]9(129.9 + 21.4)¢} Akttt
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A vlge Fghd $d 42} 22.0 £ 6.8%9 23.4
+ 5.0%% A &£ath.ou, oolr} ottt #2
skA s3lch. ojope] mapAS e AR HolEn
Bed olohd zpoli= AAshaA T AA §3719
ol7} efolrct nl2 A Blrka dh (&7 F 2001a). ¥
AT A obs e AR HE (%)L 0131 (1998)7F B
¢ 214 258t 53hd obs] AR H]& (ol 20.9
+ 8.0%. ojo} 22.3 + 6.8%) HT} thix %o, ole{gt
i4111 A g B ATl AR A 3719 o
2 A 34712 Z4E goluz AEHY Hlae o
A

ZAL A ok Po] Bl FUte fef3 AolE
HolA] kot HelEde Hobvt 63.8 £ 8.8 cmE o
o}o] 61.3 £ 6.6 cm®.tt FojatA o 2A YEhktt. whet
A &gl /Yggel Eae] H(WHR) 94 °H0.78 + 0.06)
off ]l Fo}(0.82 £ 0.06)7F ZA vebst. & A7y
2te] &l /gdel EdY HlE AGH - &315(1993)°]
Bag i+ A 63hd F obw 9] s/ Y] Eel
] (go} 0.86 = 0.06, ojo} 0.83 * 0.13) BT} 3k}, oA
g dote] sl Ed dolitd H1, o] Edle F
Prell 2po]7h A5 258l m8hd ofolo A ofw] 23} 4
e lE(dE

Aol A % 2001a)8 HolFE R,
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o} 4.0%%3, BMI(25 o]8) ol §A1E ¥ 247} 2.5%5%

L.7%3Jch. =8 A H]E& 25% o]4S H|Tto 2 T
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AEo] 71 2 ¥l&S B FUAU 2 T &
At 258 o5& o H|T o|FES AR 2
& 5(1998) ] AT Aol M= nIvt B A|Fe wet g
gk H|YE o188 BT & E AT RS fAMe
HdAgH9l 11~124] o} |7t °]3ﬂ’%*°‘ BMI(25 o)) ¢]
£A F 747} 3.6~4.0%9F 2.2~5.7%, AAM 69]-8(25%
o] o|&AlelE J 242t 10.7~14.9% 10.9~22.9% =
Bag v olok, v 2589 H|Tk of B RThA] ARS-gE
BMI E1= &A% v]&2] 71F A (cut off point)7F A
Gz 2og, ool A HEA| AFA e o]
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A 1989). 10~154] Abe] (ARE7) el o] A nltto] F7}s}
E olfE AA, AP oz FAHT Aol ARET]dl o F
ojF oz AW AEF7t A S/t R (Bro-
ok 1983)3} £ 229 AL o7 XFe] Wy} dojut
E AlERE d diold. AAEE Sdd dig e
gt Al gloz A3 AT FFHE T F88
o2 AHHH AHFIH - 9891988). 1 FM 53
2Eg2E ldAE on] g F9 st} Ho
olal, AAF ol AT olo|EE ulx] oEEXYH A<
e 2EA 48] AW speAle] Bk Rug ¥
ATHHAAE 1991).
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Zo) ¢ 4A 54 Yo AE Ao
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24} thgobEe) Aol M2 ZEdS 99 B $FS
AHET Table 37 20} 2Ed2 el glojAi= w

Table 3. Stress scores of male and female subjects

77 - vk Al - Aol - 719
ZHl Fol3t ApolE Beolz] Ao} AA Ao FURF
7147 2310 2§ 2EH2(38.5%) i 71913 (47.1%)
2w #HE 221(47.9%)°] 9 2EH2E ¢ @o] &
Aoz Yehgt} ol#d Ade £ AT U oFsel 4
< JHEE g9 e #Eg g gles 9l
} 2EG AT} o)5o] B AEH R F ulg 8% FE
AAE T YSS HojFn dud 2E A Q18 H
wate] By dol= dtuwdd 291(47.4%)°0 o3, ook
QA 221(50.1%)°0 9 71 B 2EHEE W= A
o2 Jehdth 2EHAE gz FEslo A ot
vt B JiQld AEHAE Wol(8.92 £ 3.12)ET}
odo}(10.01 + 2.76)9A FjstAl(p <0.01) o ¥k,
714 B8 2E#H2E oo}(20.41 + 6.52) B} Fol(21.8
+ 6.58)914 f2latAl(p <0.05) & YTk 25w 1
g olE e YR AEHA £EE HuE Ay
(1994)8) AFAME oJolr} dotrtt o 2 7iYU4 =
EYA AFE ngon, Add o b7t 2EHA FF
< Hwd 2% (1997)9) AFAME ojotr} ol
=2 Aoz Jehgon, obgit o
2, QM E A7} GRRG BlaF & ZEHYLAE
1o %lthl Rusn ok 738 1999 ; o] = 1984 :

Harowitze 1979). 212 thehle tidoz AlsHE]3 &
EHRAE vwd 7ud $(1995)9) AT ~EH A~ F
7} %R0 J8hA(104.30 = 25.51) Bl oJ3H8(117.46 £
28.00) A %23HAI(p < 0.001) O ESkoth. HollAlet 2
o] ojolr} AQH 89 F o=, A%, AL T 231
2 Q8] AEHAE Bo] ¥ o)f& ol HlE| A7)
7} 98 A1ZE7|(HLA 5 2001a) HEQ ROZ AlHE
o} gy 2 A *F%?& 2E# 2 AR R E
AH 2EdA AEE VA o). mebA olst

mio r°l'

=L AEHAE YE

Classification No. of items Maximum score Male Female Total
(Stressors)
Personal 4 20 8.92 + 3.12(44.6) 10.01 £ 2.76(50.1)*** 9.42 + 3.01(47.1)
Home 11 55 21.81 £ 6.58(39.6) 20.41 + 6.52(37.1%* 21.34 + 6.58(38.5)
School 1890 4262 + 11.8(47.4) 4372+ 11.7(48.6) 43.12 % 11.8(47.9)
TTo T 33 165 734 +188445) 741 £ 186(449) 737 +18.7(447)
(Strategies to stress)
Active 3 15 9.86 + 2.03 9.43 + 2.20% 9.65 + 2.12
Passive 3 15 8.34+ 203 817 + 2.02 826 £ 2.02
Mysterious 3 15 834 + 218 798 £ 195 8.17 + 2.08
ol T 9 T s 2654+ 560 2558 + 534 2608+ 602

Values are Mean *+ SD

Significantly different between male and female at p < 0.05, # : p < 0.05, #++ : p < 0.001

{ ) : (score/maximum score) X 100
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498 A7E A54os AN AEdAE B
shz T 9ol ek BREIAE Aot sl
A

2EH A0 f10l3} Fo0] thoFatil AE 2o tig 4
o7} Zhzt thERIEE f7lAlE A 2B 20 g A
2.6‘1—_9_;);&1 Agi:d}.oqqzu} o}, AEHA & Al
(”'—%Zi J—'TZ:} *‘H]’ﬂ A WA b7 588h & Ay
Hrotel] ok H47(9.65 + 2.12)
7]' ﬂ]ﬂ—;ﬂ ?Iﬂﬂ Uebstt, 53], gote] A, 2EH A
et A2 i dae] H4r} 9.86 £ 2.030% ofofe]
9.43 = 2.0020t %28t Al(p <0.05) EUheh Bdobst
|stolgel AEFYA i f38 vlagh ¥hxH(1998) 9
APNME F & BF 54 tA Wad dig d71 7t

7 =7 2ag vk ok ZF 7RQlell QloiA] ofis
= &3 Qhdel] d% 3¢l & (dynamic forces)el

olom, AEHA F8 9 (stressor)of gI7to] ¥HE-
&= ~2E# A Aei(stress state) 7 & A b 284
3 Fe Al°~—i 70”1——17 1984). 74 °}%°ﬂ Al 11 A gt

29

ALl A

Mg Z] tﬁg}"g-’] "lﬁ-‘*ﬂr "Eﬁﬂ" ;‘é.‘ii;
- Z280}(1998) 0] AT Zio] wWaEH &%
JAFE tigtAe] "Eﬁl!_:-p: XZ,:‘;H] E-‘P‘i

Q.90 =

"E’L’ﬂ""ﬂ EHX% g 75_7(}0“ Ewe

=

4, FyorEn HOoE e AEHA Q91 UIIL‘
A ol ultelgel AE A 9218 HHEE v
sle] B (Table 4), FolollA= bl ‘ﬂO}(obese)g} H]H] gk
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Table 4. Comparison of stress scores and strategies to stress between non-obese and obese children

Male Female
Non-obese Obese Non-obese Obese
(Stressors)
Personal 8.95 + 3.02(44.8) 9.58 + 3.20(47.9) 9.96 + 2.70(49.8) 1095 + 2.44(54.7)*
Home 2208+ 6.34(40.2) 23.44 + 6.38(42.6) 20.48 + 5.93(37.2) 2272+ 7.74413)
Cschool 4272 + 11.247.5) < 44.79 + 11.56(49.8) - 43.82 + 11.34(48.7) 4692 + 1097(52.1)
ol T 7361 + 17.0044.6) 7699 + 19.52(46.7) 7399 + 17.31(44.8) 8219 + 20.03(49.8)
(Strategies to stress)
Active 10,05 + 2.01(67.0) 10.03 + 1.79(66.9) 9.86 + 1.82(65.7) 9.50 + 1.94(63.3)
Passive 8.49 + 2.04(56.6) 8.60 + 1.68(57.4) 9.86 + 1.80(56.1) 820 + 1.75(54.7)
_ Mysterious ] 847 + 209565 849+ 206(566) | 805+ 174(53.7) 831x 214(554)
Towl 3714+ 453603) 2700 4 4.28600) 2625+ 372(583) 2603 = 408(57.9)

Values are Mean + SD
( }: (score/maximum score} X 100

* : Significantly different between non-obese and obese at p < 0.05
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Table 5. Comparison of stress scores between highest waist/hip tetratile and lowest waist/hip tetratile groups

Male Female
Lowest 1/3 Highest 1/3 Lowest 1/3 Highest 1/3
(Scores of stressors by domain)
Personal 1461 + 4.26 143 + 4.8 129 + 4.18 133 + 440
Home 935+ 3.19 8.89 + 3.12 949 + 2.73 10.7 + 2.65**
School 899 + 3.04 9.86 + 2.88* 913+ 271 932+ 3.06
(Scores of individual stressors)
Health 245+ 1.15 237 £117 225+ 107 282 & 111
Interference of parents 243 £ 1.22 2.80 + 1.25* 214 +1.00 211 +£1.10
Over-expectation of parents 267 + 1.26 3.05 + 1.17* 251+ 1.1 260+ 118
Classes in school 204+ 1.18 205+ 1.17 176 + 1.13 212+ 1.03*
Relationships with friends 231 +£1.25 218+ 119 255+ 1.29 299 + 1.26*
Violence in school 224 +1.30 2,67 + 1.36* 2,59 + 1.32 247 + 1.42

Values are Mean + SD

Significantly different between highest and lowest 1/3 waist/hip ratio groups at = : p < 0.05 and ** : p < 0.01



722 - Aolulwk Ay AEHA g9l

Table 6. Correlation coefficients of stressors with obesity index(%) and body fat(%)

Stressors Male Female
Obesity index(%) Body fat(%) Obesity index(%) Body fat(%)

Appearance 0.099 0.072 0.204** 0.162*
Instability of residence 0.121* 0.138* 0.154* 0.150*
Over-expectation of parents 0.213* 0.072 0.040 0.013
Quarrels of parents - 0.006 0101 0.133+ 0.098
Inferiority complex to brothers or sisters 0.083 0.066 0.139* 0.030
A lack of conversation with family 0.006 0.130% 0.097 0.029
Examinations 0.146* 2.095 0.006 -0.047
Discontent about school 0.121* -0.037 0.021 -0.044
Teacher's partiality to students 0.105 2.179* 0.043 - 0.015
Sexual curiosity 0.149* 3.070 -0.028 0.120

Significantly correlated at p < 0.05, * : p < 0.05
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Table 7. Correlation coefficients of obesity index and body fat with
other variables

Obesity Body
index(%) fat
Anthropometry  Height -0.145* -0.010
Weight 0.590%** 0.474%**
Obesity index - 0.645%**
Body fat 0.645%++ -
Waist circumference 0.661%++ 0.535%**
Hip circumference 0.506***  0.433***
Waist/Hip ratio 0.417*%*  0.313***
Score of stress  Personal 0.063 0.103
Home 0.071 0.034
School 0.090* 0.055
Total score of stress 0.092* 0.063
Food habits Frequency of meals -0.100 -0.117*
Frequency of breakfast 0.052 0.066
Regularity of meals
Frequency of exercise ~0.113* 0.030
Significantlv correlated at p < 0.05, * : p < 0.05, **x : p < 0.001
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