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Comparison in Weight, Height, Degree of Obesity and Body Mass Index Among
Different Methods for Body Shape Classification in School-Age Children
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Purpose: The study was conducted to describe body shapes of school age children using the degree of obesity index
(DOI) and body mass index obesity index classified by the Ministry of Education, Science and Technology (M-BOI) and
Seoul Metropolitan Office of Education (S-BOI). Methods: In this cross sectional descriptive study health screening data
for school children collected in 2007 was used. Results: Data were analyzed for 2,193 4th-6th grade boys (52%) and
girls who attended 4 schools in rural areas. DOI determined that only 44.3% of students had average weight. This propor-
tion was much lower than the results of other methods (74.3-77.6%). All three methods defined girls (51.3-61.8%) as
skinnier than boys. Skinny and average body shaped children classified by DOI and obese children classified by S-BOI
were heavier and taller and presented higher degrees of obesity (DO) and BMI scores than by other methods. M-BOI
and S-BOI presented statistically significant positive correlations with weight, height, DO and BMI, while DOI was not
correlated with height. Conclusion: BMI based body shape classifications provide a more rigorous classification of body
shape which are favorable for school health professionals with limited resources and policy makers for internationally com-
parable references.
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Table 1. Comparison of Weight, Height, and BMI by Grades among Schools (N=2,193)
Weight (kg) Height (cm) BMI (kg/m?)
Grade School Mean=+SD Mean=+SD Mean=+SD
4th (n=679) A (n=144) 36.0+7.7 140.7+6.0 18.1£32
B (n=143) 37.2+8.0 140.2+6.9 18.8+3.1
C (n=118) 353483 140.3+7.2 17.8+33
D (n=274) 36.2+7.7 140.8+6.4 18.3+31
F(p) 1.31(.271) 0.38(.769) 2,07 (.102)
5th (n=274) A (n=169) 409+85 146.7+7.3 18.9+3.2
B (n=112) 40.1+8.7 145.6+7.5 18.8+3.1
C (n=106) 395+115 1457474 18539
D (n=337) 40.2+8.6 146.2+7.4 18.8+£3.2
F(p) 0.57 (.638) 0.66 (.574) 0.47 (.706)
6th (n=790) A (n=167) 44.4+101 150.9+7.3 19.4+£34
B (n=116) 46.4+11.2 1562.3+£85 19.9+£3.7
C (n=111) 43.4+10.0 151.4+7.1 18.8+3.7
D (n=336) 455+93 152.7+£75 19.4+33
F(p) 2.31(.075) 2.44 (064) 2.05 (.105)

SD=standard deviation.

Table 2. Frequencies of Body Shapes by Grades using DOI, M-BOI and S-BOI (N=2,193)
DOI M-BOI S-BOI
Grade Shape n (%) N (%) n (%)
Al Very skinny 183 (8.4) 62 (2.9) 100 (4.6)
(n=2,193) Skinny 511(23.3) 42(1.9) 55 (2.5)
Average 973 (44.3) 1,627 (74.3) 1,699 (77.6)
Overweight 273 (12.5) 294 (13.4) 229 (10.4)
Obese 251 (11.4) 165 (7.5) 107 (4.7)
4th grade Very skinny 51(7.5) 23(3.4) 33(4.9)
(n=679, 31.0%) Skinny 132 (19.4) 15(2.2) 17 (2.5)
Average 302 (45.5) 483 (71.1) 518 (76.3)
Over-weight 100 (14.7) 96 (14.1) 71(10.5)
Obese 87 (12.8) 62(9.1) 40 (5.9)
5th grade Very skinny 56 (7.7) 17 (2.3) 28(3.9)
(n=724, 33.0%) Skinny 174 (24.0) 12(1.7) 21(2.9)
Average 332 (45.9) 551 (76.1) 570 (78.7)
Over-weight 84 (11.6) 94 (13.0) 77 (10.6)
Obese 78(10.8) 50 (6.9) 28(3.9)
6th grade Very skinny 77 (9.7) 23(2.9) 40(5.1)
(n=790, 36.0%) Skinny 205 (25.9) 15(1.9) 17 (2.2)
Average 332 (42.0) 595 (75.3) 613 (77.6)
Over-weight 90 (11.4) 104 (13.2) 81(3.7)
Obese 86 (11.0) 53(6.7) 39(4.9)

DOl=degree of obesity index; M-BOI=Ministry of Education, Science and Technology-BMI obesity index; S-BOI=Seoul Metropolitan Office of Educa-

tion-BMI obesity index.
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Figure 1. Distributions of five body shapes by DOI, M-BOI and S-
BOI.

DOl=degree of obesity index; M-BOl=ministry of education, sci-
ence and technology-BMI obesity index; S-BOI=Seoul metropoli-
tan office of education-BMI obesity index.

Table 3. Frequencies of Body Shapes by Gender using DOI, M-BOI and S-BOI (N=2,193)
DOI M-BOI S-BOI ,

Shape Gender N (%) N (%) n (%) X2 (p)

Very skinny Male 77 (42.1) 29 (46.8) 45 (45.0) 0.50(.778)
Female 106 (57.9) 33(53.2) 55 (55.0)

Skinny Male 249 (48.7) 19 (45.2) 21(38.2) 2.31(.315)
Female 262 (51.3) 23(54.8) 34 (61.8)

Average Male 491 (50.5) 831 (51.1) 880 (51.8) 0.43 (.806)
Female 481 (49.5) 796 (48.9) 819 (48.2)

Overweight Male 157 (57.5) 167 (56.8) 133 (58.1) 0.09 (.857)
Female 116 (42.5) 127 (43.2) 96 (41.9)

Obese Male 166 (66.1) 94 (57.0) 61(57.0) 4.61(.100)
Female 85(33.9) 71 (43.0) 46 (43.0)

22 (p) 33.68 (<.001) 6.35 (<.001) 10.66 (<.001)

DOl=degree of obesity index; M-BOI=Ministry of Education, Science and Technology-BMI obesity index; S-BOI=Seoul Metropolitan Office of Educa-

tion-BMI obesity index.
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Table 4. Comparison in Body Measurements by Body Shapes using DOI, M-BOI and S-BOI (N=2,193)
Weight (kg) Height (cm) DO (%) BMI (kg/m?)
Shape Method Mean=+SD Mean=+SD Mean=+SD Mean=+SD
Very skinny DOl 35.6+84 148.2+8.3 -25.0+5.3 145+12
M-BOP 326+96 145.3+10.0 -28.4+7.4 13.3+£1.0
S-BOI° 33.1+£9.7 144.8+9.6 -26.3+6.8 13.7+1.0
Mean+SD 34.3+9.1 146.7+9.2 -26.0+6.3 140+£1.2
F(p) 3.95 (.020) 5.53 (.004) 6.94 (.001) 36.32 (<.001)
Post hoc a>b, c a,c>b a>b, c
Skinny DOI® 36.7+£79 146.6+8.4 -14.7+28 16.3+1.1
M-BOIP 33.2+9.8 142.8+8.7 -22.6+3.8 14.3+0.3
S-BOI 33.0+75 1435+8.0 -21.0+4.1 147404
Mean +SD 36.1+8.1 146.0+8.5 -15.8+4.0 16.0+£1.2
F(p) 8.49 (<.001) 6.58 (.001) 217.78 (<.001) 121.72 (<.001)
Post hoc a>b, ¢ a>b, ¢ a>c>b a>b, ¢
Average DOI® 40.4+85 146.2+8.8 -1.1x£55 18.7+16
M-BOP 389+8.0 146.1+8.6 -57+99 17.8+1.9
S-BOI° 39.6+8.1 146.3+8.6 -39+104 182+20
Mean+SD 39.5+8.1 146.2+8.6 -39+95 18.1+£19
F () 10.30 (<.001) 0.29 (.753) 73.14 (<.001) 64.80 (<.001)
Post hoc a, c>b a>b>c a, c>b
Over-weight DOI® 453+87 146.5+8.8 143+29 216+14
M-BOIP 47.7+8.1 148.8+8.1 16.4+6.9 224+12
S-BOI 48.8+9.0 1485+8.3 217+73 233+12
Mean +SD 472187 147.9+85 17.2+£6.7 224+14
F(p) 11.31 (<.001) 6.26 (.002) 97.5091 (<.001) 114.20 (<.001)
Post hoc a<b, ¢ a<b, ¢ a<b<c a<b<c
Obese DOI® 491+120 146.7+7.9 317121 249+28
M-BOP 519+132 1481+7.6 352+136 26.0+28
S-BOI° 53.3+14.60 148.6+7.2 389+14.9 26.9+3.0
Mean+SD 50.8+13.0 1475+7.7 34.3+135 257+3.0
F () 450 (.012) 3.18(.042) 11.58 (<.001) 19.13 (<.001)
Post hoc a<c a<b,c a<b<c

SD=Standard deviation; DOI=degree of obesity index; M-BOI=Ministry of Education, Science and Technology-BMI obesity index; S-BOI=Seoul
Metropolitan Office of Education-BMI obesity index.
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Figure 2. Comparison in weight (A), height (B), degree of obesity (C) and body mass index (D) across body shapes using three methods.
DOl=degree of obesity index; M-BOl=ministry of education, science and technology-BMI obesity index; S-BOI=Seoul metropolitan office

of education-BMI obesity index.
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Table 5. Correlations among Body Measurements and Body Shape

Weight (kg) Height (cm) DO (%) BMI (Kg/m?)
r(p) r(p) r(p) r(p)
DOI 41 (<.001) 03 (.168) 93 (<.001) 86 (<.001)
M-BOI 46 (<.001) .11 (<.001) 80 (<.001) 81 (<.001)
S-BOI 43 (<.001) 11 (<.001) 76 (<.001) 78 (<.001)
Very skinny Weight (kg) 54 (<.001) 52 (<.001) 61 (<.001)
Height (cm) -.06 (.157) .090 (.047)
DO (%) .980 (<.001)
Skinny Weight (kg) 65 (<.001) 46 (<.001) 60 (<.001)
Height (cm) .020 (.625) 23 (<.001)
DO (%) 96 (<.001)
Average Weight (kg) .76 (<.001) .27 (<.001) 58 (<.001)
Height (cm) -10(<.001) 30 (<.001)
DO (%) 85 (<.001)
Over-weight Weight (kg) .77 (<.001) -.06 (.079) 54 (<.001)
Height (cm) -.24 (<.001) 47 (<.001)
DO (%) 58 (<.001)
Obese Weight (kg) 57 (<.001) 45 (<.001) 59 (<.001)
Height (cm) .02 (.583) 35 (<.001)
DO (%) 88 (<.001)
Total Weight (kg) 68 (<.001) 46 (<.001) 64 (<.001)
Height (cm) -.01(.938) 24 (<.001)
DO (%) 94 (<.001)

DOl=degree of obesity index; M-BOI=Ministry of Education, Science and Technology-BMI obesity index; S-BOI=Seoul Metropolitan Office of Educa-
tion-BMI obesity index; DO=Degree of obesity.

O1§HET ] Wt AAF L Mgk W=l W] Aok gl SIEROR ARSH Flo] sleAT 4= ek, olo] BMIE 4%
o0} o} Aol Hltke] Yol S % - 2k 3 0] AAF 22 ulvhe stekel uel Al shanA

Selet of5e] AAFE HlwA A2 Bl wrek Y 13, A, AEOR Hhe] BEE 71T 4 Gk NER oA
Aol S WS % 2 Wl o A 741 i £ 32 220 ALY ARAIIS G2 AL

=1

B glole, ufebA 2 Q1o cleret ¥ !

o] A Hw] Aol 14 Jﬁfﬂﬂ% G gl B B ol ke el 2ol ac) ole] 67 Ank
FollA= DOIYe] BMIE AM-aR= H(M-BO 9} S-BODX.ct 191 RARA}L A2l Agksls 2 stk Ad g oA 8H47)
o B oS tlE Ao yRaE e 2% olgol A TlelE AAE W gk e AZwRE eiNE
wpch Zo)g e Bel, ol ujg HJEOHH B BMIAEA E o BEHAS AN,
Be et
Y
}_
A

e
N
O
N
oot
1
|o
il
2
i
Jﬂ
4&
<
Q
I
DO
(@)
(@)
)
Hl
iN-:
)
jus)

]

UO

FAFol v}, DO A4 %0] = H]yko]= BMIo| H]5te] o 2 AollA DOIOY oJ3t 5HA AP AlF, DO ? BMIS
obE-Z HFEAIR Y vTtAIFor HiRehe AT Hmut el Aglen 71oke Aol flglthr=-.01, p=.938).
T AEE A o2 ek o2 Hhd, BMIx= DOl HIE DOL= AAAIET 2241 719 BAIE Uetil= DOE AHE:

of ntEA Y v E o2 ERele oksd Hlke 2l Skl FEATE 710 tiet oA AlSoltt. o2 & uf DOI
AE gt vigk s AT ez A2kt © M E R 715 A LA APl el

A St oA st 7)ok iRt whelof ANgsh= M 719k 79 et A= Held, ol Figure 29| B
< DOIYMHE), ol& ¢ @2 vk &2 Xﬁlﬂv qIAE mtets A DOTE| - uE Alg o] wlwktof wlsl H+t 7171 o 2

ARt iAoz O F842 E stk SHolA EE A4 ZAoR%® & 4= k. ¥ M-BOI®H S-BOIe| 2Jgt 5542
o2 a3 A4S she de Oﬁﬁol e+ Utk AZE He AAASHNM de Bided ole o1&l
5 BAWA1910] 671 ehaE FER) ofs& delshke Ao AE 718 AH8shs BMIE ©l8317] ml2olth, 2T ok
A 9-AlA el e AAT &2 Bkl ARt obs e AL ARG BMIS] 2 Bred/dol wheh viukay 9 S5 3

JKorean Acad Nurs 40(6), 20104 12€



SiF7|otsel MFRRYl M AF, 7|, HI2t: % AMEEX|S Hlw

ol BMIC] $240] ®11H HHKim & Kim, 2004; Kim &
Lim, 2004), oF&-9] vvk I8 915k BMI 71547} A= o]
NkEle] o5 it #8sh= FAlel 9thKim & Kang,
2009). wbA BMI S49 48 43 =9l 7k A
RO AAA HelE Sl Seuet obso] AlA AF afer
EE AAFT} vvtobs A7) E ERd et Qi
E3H 2 A= oFE 9] AIA AP 2ol 9lol M-BOI% S-
BOIY 7tell ot sfel zfoli= TaE|A] okoktt, o= F W
¥ BT o2 919 7130 BMIE ARREHA| I BMIE= £4 919
I AFEgle] ATt 7)o SJal] AFE = grol7] wizolth 1Y
o= B8k w5t AEAle 28 5 R o9 o
wol thsff 217] th2 A7 A8ohe A2
< vlal A8 o ERkhs op7|3 4= Qlrk o=
& tolol dis 244 71 2ol vt
A= 7heshe dubel(of: 2010942 20 moﬂ = A7t
EARE 28 oFF9 B Fsht wE shavbol(e]: 2010
| 39-20119 29 2R 5t Al 5 Uolz 1%
AREE7] diiZolTt, olof ofsas W A7k ol qlof = A4
SAMILY 7o) Bl 2AUe|RF o)) E ARE-Ste] H71A]
2 9l o] A A AL =rsk Iy} ok
Eﬂaﬂ XMIZ S HIESE A A ﬂ%oH Hrp AojAQl g
[

4
Xﬂv"ﬂ ot AdiAlFS AEshs ez ARSI E
HIDH 2E Aol Ag=e Ageleth 2o stz HAR
TS HIESto] B2 Ao Al HHEe}E S8 F o] Hvke A
ek 2 E2 4 A gtk BMIE R 2 JASA S
Uehlle SA%e = nha) vieks 2 B7ke 4= 3l
Hole Btstal 2 Btk Aok o ARS-E AL
|4 Blehe B sk
SHAIRE o] 59f 2 7E-S ThRt AlA A%
grolef, Idole ekl vk As Y ¥
Agtehs 2 9 A IE 9] 2
d et 1l @ 5k =71elR o Q)=
Hah7] ), o213t Wit A
Ade SHetsto] A7E+ts
715 %“-‘T“EEEPL tﬂ oJo)7} itk
A7 A7t 2

A5k shoke o5

J ;

rlr
)

of Ml K

;3
(D
o

REZE S e

0]!
rir
TS

|\

09. F"
[o o
Bl
;
o
fr rlo

r’
Mo
2
=
I
X
[}
(0

iCl

i

2

=

=

st
el on

ol

N
_>rL F

Al

fo ri
du 4
o
ofy
r |
o
tlo
()
i)
o,

T
2
]
it
)
rr
o
o

J

2]
=t
19
osai )
o
u)
o
=)
]
S
=
=

mﬂél—mﬁom
rlI,
H1
o
=
S
)
é
é
xrﬂa

_lli‘rl
to
il
o
=]

:é
)

ul

(]
4okt
A Ry M
)

il
il

)
it
o
of
ol
st
N
Oi
T
E
ol
o
off ox et

i)
i)

>
e
2 ofN g
=
P
Y
ol
olN
R
flo
do
ot
o
El
s
)
=)
o
o
)

N
N
2
30

783
2 E

= ﬂ%% 25817 4-681d o}Eo] AT} 7|2 EE A 7}
H(DOI, M-BOI, S-BOD& ¢854 oFg2] A|§
H7HA] SeHAl = 257 3, 2 AR A
JAZA @], w54, DO, BMD 7+e] #AE &
%dgg DOl o F W] HloH AA
-6

>
Ho E{%
il

=2

i
g

Sl

>~ X l ok
=
=
o
oot
1o
I
ox
o
ifin)
I
o
o
u
x
ST
do
ot o
N
c
i)
&

fe w2 du o = oft o
jutad
J‘;T
il
!
ol
_?L
X
o

AL A FAXEY vjnE 12T o
=4 L}Oli Tad 7] o] Qs 73t gEo] AFE
oAl vlgte] ulsf i @ AE AAFol tigh Fo Al '
A3t DO} BMIE AA|ZHE v|u7tA] thofsk AR A EE5

o 45 283 22 At

ZATA] YR|eta, 7 255hue] s shd AFE 7} dte]
AHEEIQloH 2,0000] Ho ks A RS o]ggict
£ HollAl 927t ik, EgE AlA| A|FE BAsh= d] glof Al
71 WS AT o2 v|wste] 11 2po]E ZA3t uf 7k Al
A AP E e S X3 AlE 7Y, dlE 5
DEXAZ éx iy ﬂxlt”%k" XWXOM ‘ﬂl 135‘9] o s

REFERENCES

Butte, N. F., Garza, C., & de Onis, M. (2007). Evaluation of the
feasibility of international growth standards for school-aged
children and adolescents. The Journal of Nutrition, 137, 153-
157.

Choi, S. H.,, Ahn, Y. M., & Lee, S. M. (2009). Classification of
body shapes using obesity indexes in children. Journal of The
Korean Society of Living Environmental System, 16, 639-647.

J Korean Acad Nurs 40(6), 20104 12€



784

Joo, E. ], Kim, L. S., Kim, Y. S., & Seo, E. A. (2001). Determining
the frequency of obesity and eating habits of older (4th, 5th, 6th
grade) elementary school students in Iksan city by some obesity
indices. Korean Journal of Community Nutrition, 6, 16-27.

Jung, 1. K. (2006). A study on body image perception and weight
control by degree of obesity in male students. Journal of the
Research Institute of Korean Education, 24, 21-39.

Kim, H. Y., & Kang, B. H. (2009). Assessment of nutritional status
(3rd ed.). Seoul: ShinKwang.

Kim, J. H., & Lim, 1. S. (2004). Correlation of measurements for
body fat in obese children. Korean Journal of Pediatrics, 47,
485-490.

Kim, S. J., & Kim, S. Y. (2004). Correlation between percentage of
body fat by BIA and other obesity indices. Korean Journal of
Pediatrics, 47, 491-495.

Korea Centers for Disease Control and Prevention. (2006). 2005
Health bebavior and chronic disease statistics. Retrieved May 28,
2010, from http://www.cdc.go.kr/kedchome/FileDownload.
do?file=/board/171/2008082118593585_20916_0.pdf

Korea Centers for Disease Control and Prevention. (2009). Online
health bebavior survey in youth, 4th(2008). Retrieved May 28,
2010, from http://healthy1318.cdc.go ke

Lee, K. H., Hwang, K. J., & Huh, E. S. (2001). A study on body
image recognition, food habits, food behaviors and nutrient
intake according to the obesity index of elementary children in
changwon. Korean Journal of Community Nutrition, 6, 577-591.

Ministry for Health, Welfare and Family Affairs. (2008). The white
paper on children and youth. Retrieved May 28, 2010, from
http://stat. mw.go.kr/homepage/data/year_data_content.jsp?me

JKorean Acad Nurs 40(6), 20104 12€

nu_id=22&¢curr_page=1&ctrl_command=doNothing&seq_no
=10322

Ministry of Education, Science and Technology. (2009). Data col-
lection manual for health in school age children. Retrieved May 28,
2010, from heep://www.mest.go.kr/me_kot/inform/info_data/
welfare/__icsFiles/afieldfile/2009/04/27/p.hwp

Ministry of Government Legislation. (2009). School health inspec-
tion rules. Retrieved May 28, 2010, from hrep://law.go.ke/LSW/
IsInfoP.do?lsiSeq=93670#0000

Moon, J. S., Lee, S. Y., Nam, C. M., Choi, J. M., Choe, B. K., Seo,
J. W., et al. (2008). 2007 Korean national growth charts:
review of developmental process and an outlook. Korean Jour-
nal of Pediatrics, 51, 1-25.

Park, Y. S., Lee, D. H., Choi, J. M., Kang, Y. ., & Kim, C. H. (2004).
Trend of obesity in school age children in Seoul over the past
23 years. Korean _Journal of Pediatrics, 47, 247-257.

Seo, J. S., Lee, J. H., Yoon, J. S., Cho, S. H., & Choi, Y. S. (2008).
Nutritional Assessment. Seoul: Power book.

Seoul Metropolitan Office of Education. (2010). 2010 Student health
evaluation. Retrieved May 28, 2010, from hetp://www.sen.go.kr/
web/services/bbs/bbsView.action?bbsBean.bbsCd=94&bbs-
Bean.bbsSeq=3144

Yang, K. H., & Kim, Y. H. (2004). The factors related to obesity
level of upper level elementary students. Journal of Korean Soci-
ety for Health Education and Promotion, 21, 133-146.

Yu, K. H. (2009). A study on the dietary behaviors, physical devel-
opment and nutrient intakes in preschool children. The Korean
Journal of Nutrition, 42, 23-37.



