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Underweight in Adolescents

Jung Ok Shim, M.D.

Department of Pediatrics, Kangwon National University School of Medicine, Chuncheon, Korea

There are few studies of underweight in adolescents in Korea and other developed countries. According
to the recent surveillance in Korea, prevalence of underweight in adolescents is lower than those in
developing countries, and higher than those in developed countries in Northern Europe. This article reviews
the problems, diagnosis, and nutritional support of underweight in adolescents. (Korean J Pediatr
Gastroenterol Nutr 2011; 14(Suppl 1): S55~S60)
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Fig. 1. Prevalence of underweight in Korean school-age
children (2009),
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Table 1, Schofield Equations for Calculating Basal
Metabolic Rate in Children

Males
0~3 years
3~10 years
10~18 years
>18 years
Females
0~3 years
3~10 years
10~18 vyears
>18 years

REE=0.167W+15174H-617 6
REE=19.59W+1.303H+414 9
REE=16.25W+1 372H+5155
REE=15057W+1,004H+705.8

REE=16.252W+10.232H-413.5
REE=16.969W+1.618H+371.2
REE=8.365W+4 65H+200
REE=13,623W+23,8+98 2

REE: Cal/day, W: weight (kg), H: height (cm), Adapted from
Scofield W; Predicting basal metabolic rate, new standard and
review of previous work, Hum Nutr Clin Nutr 39C:5-41, 1985,
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Table 2, Basal Metabolic Rate

1 week~10 months 11 ~36 months 3~16 years

Weight (kg) Metabolic rate Weight (kg) Metabolic rate (cal/hr) Weight (kg) Metabolic rate (cal/hr)

(cal/hr) Male Female Male Female

35 84 9.0 220 212 15 358 333
40 95 95 228 220 20 397 374
45 105 10.0 236 228 25 436 415
50 116 105 24 .4 236 30 475 455
55 127 11.0 252 24 4 35 513 496
6.0 138 115 26.0 252 40 552 537
6.5 149 12.0 268 26.0 45 59 1 578
7.0 16.0 125 276 269 50 63.0 61.9
75 171 13.0 284 277 55 66.9 66.0
8.0 18.2 135 292 285 60 708 70.0
85 193 140 30.0 293 65 747 740
9.0 204 145 30.8 30.1 70 786 781
95 214 15.0 316 309 75 825 822
10.0 225 155 324 317
105 236 16.0 332 326
11.0 247 16.5 340 334

Altam PL, Dittner DS (eds.): Metabolism, Bethesda: Federation of American societies for experimental biology. 1968,
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ideal weight for heightxRDA Cal/kg weight age*

actual weight

@2 (cal/kg)=

ideal weight for heightxRDA g/kg weight age*

actual weight

CHIH A (g/kg)=

*Age at which present weight or height=50th percentile

FRF7IE 100%5 FFAR F A=F
71Ag BEdeh 2 15~ 194 of7ke] A4
F 1,300 my B2, AEFH BREAS SHA 37
1,300~ 1,500 mge A3t A5 F2LE ogst
= 3ok A4 A A 25 ool A% =
EE o] gato] S4 Aelel] fA4 S FE o] &

=

£ =¥ T Atk

bt Lot

42 9 Ho

gado] AAFOR a2 WloR Jolot
CARARAA 53 AAlete] AAF ¥
S8 Asle] &g rIBeR Hu] AL WES o
Azle] ZE AT 8ol A Ao 7|iHe

Zoll A 53] aehd AR A

yiies

-~

A o

]
o

£
4%
o
it

2 otk o
= ot of
Ach
=
=

X0 =
A
e

=
rir

L fo o

o
RAA

e

to

of

ot

PO

o

=

1o,

fru

rO

iy

rlo
mQN

2
. O 4 fm X o §Q o o

o B Rl oo I% I o rlo
_c‘>_ll’
>,

3 2
= o
ofN )
1 >
= N
rC o
2L o

2 >,
SO
o, !
2 Z
fu N

flo K

Nk <t
BLOL NG
ut e
B
o

Y

o,

4 1o

N =2

4 g

ojr e AC)

=

oX

i)

r G
o d

f5 offt

ol

p

o

o

N
to
N
N
fass
vl
tlo -2 >

2

_m.l.\o.u
2 =
br ol
oﬁ,i‘_"—ﬂ'i{l‘,'
R
N 2
i ofN
of
o
ok
S 0

¢
E-U o

of N}E

4

X0,

P
f o
rC fo
rol
L
of

-

b
Hoox
— m;l‘._‘

(o3
0,
by
O:
we
o B
lo @
P}

lo

Ak 7

oS
Y
<

n

mt

a1 =

rat

1) Rosenn DW, Stein LL, Jura MB. Differentiation of
organic from nonorganic failure to thrive syndrome in

infancy. Pediatr 1980;66:698

2) Moon JH, Kim JY, Beck NS. Clinical manifestation of
children with failure to thrive. Korean J Pediatr Gastroen-
terol Nutr 2000;3:68-74.

3) Wang Y, Monteiro C, Popkon B. Trend of obesity and
unerweight in older children and adolescents in the
United States, Brazil, China and Russia. Am J Clin Nutr
2002;75:971-7.

4) Yngve A, Bourdeaudhuij I, Wolf A, Grjibovski A, Brug
J, Due P, et al. Differences in prevalence of overweight
and stunting in 11-year old across Europe. Euro J Pub
Health 2008;18:126-30.

5) Kelishadl R. Ardalan G, Ghelratmand R, Majdzadeh R,
Hosseini M, Gouya MM, et al. Thinness, overweight and
obesity in a national sample of Iranian children and
adolescents. Child Care Health Develop 2008;34:44-54.

6) Korean Center for Disease Control and Prevention. 2008
National health statistics. http://knhanes.cdc.go.kr/

7) Lee Y, Shin HK, Choi BM, Eun BL, Park SH, Lee KH,

et al. A survey of body shape perception and weight

contol of adolescent gitls in three areas of Korea. Korean

J Pediatr 2008;51:134-44.

Shim JO. 2009 Statistics of school health examination

survey. Ministry of Education, Science and Technology

2009:63-9.

9) Rho YI, Kim KH, Yang ES, Park YB, Park SK, Park
J, et al. Prevalence of obesity and its relationship to diet

8

N

on elementary students. Korean J Pediatr Gastroenterol
Nutr 2000;3:181-7.

10) Panagiotopoulos C, McKrindle BW, Hick K, Katzman
DK. Electrocardiographic findings in adolescents with
eating disorders. Pediatrics 2000;105:1100-5.

11) Lo Sauro C, Ravaldi C, Cabras PL, Faravelli C. Stress,
hypothalamic-pituitary-adrenal axis and eating disorders.
Neuropsychobiology 2008;57:95-115.

12) Rosen DS. Clinical report- Identification and management
of eating disorders in children and adolescents. Pediatr
2010;126:1240-53.

13) Kim YH. Pediatric medical nutrition. Seoul: Korea
Medical, 2007;269-82.

14) Mehler PS, Winkelman AB, Andersen DM, Gaudiani JL.
Nutritional rehabilitation: practical guidelines for refee-
ding the anorectic patient. J Nutri Metabol Epub 2010:1-7.

15) Peterson KE, Washington J, Rathbun JM. Team manage-
ment of failure to thrive. ] Am Diet Assoc 1984;84:810-5.

16) Steven AA. Dietary guidelines for calcium and vitamin
D: a new era. Pediatrics 2011;127:566-8.



