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Anthropometric and Nutrition Status of Institutional Children

Hae Kyung Chung,” Young Eun Chang

Department of Food and Nutrition, College of Natural Science, Hoseo University, Asan, Korea

ABSTRACT

This smdy was designed to investigate the malnutrition rate with anthropometric indices for the nutrient intake of 74 children
aged 4-12 vears old in three child welfare institutions in Cheonan city. The average heights and weights of the children are much
lower than the Korean average height and weight. The mean BMI is 17.0%1.53. In terms of height-for-age, 16.0% of the samples
belong to below -2 standard deviation from the mean of the reference group. In terms of weight-for-age, 16.0% of the children
belong to below -2 standard deviation. In terms of weight-for-height, 4.0% of the children belong to below -2 standard
deviation. The standard deviation scores(Wt / Age, Ht / Age) indicate negative signs for seventy to eighty percent of the children.
This is due to the lower consumption of the important nutrients that children consumed and almost all nutrients much less than
the recommended daily allowances. Special mutrition welfare policies and programs targeting child welfare institutions should be
developed to provide adequate nutrition for children in residental care. (Korean J Community Nutrition 4(1) : 3~10, 1999)

KEY WORDS : child welfare institution - nutrent intake - anthropometric indices.

N E

27 Uake) AIEERE 1961d AR aEe] AHYE &
AEHoz By 7) AZPT & 4 gt} T AR
AHEQ £9RThs 7] g8k AR ER| A4 o)
Ao g2 AAsln gl Ao HhEAA ] A3
=Y Uy AL ER AL i AR ALRE T
2] vt BRAEL A=A, AAH] g2 FAEE &
1 glen, old mE jAAe] AHEH 1 gt

19924 A2 AR BRI A L2 T31ei7)4e] A9 79,
626 FEETET I, o|F }EBAAHL BAR
A5 ZA(RAERE 1992)e] ostd M2 2787= 7}
A e Aol olejgh AlMde| g3 o}F = 19

TR AFE 1997AE RARA T A7) Aol &) FAHA S
'Corresponding author : Hae Kyung Chung, Department of
Food and Nutrition, Hoseo University, #29-1 Baebang-Meon,
Sechul-Ri, Asan City, ChungNam 336-795, Korea

Tel : 0418) 540-5341, Fax : 0418) 540-5341

E-mail : hkchung@dogsuri.Hoseo.ac.kr

2147 23la ith oY H oyE 7 AR
215le] o|F o}FEAA LA AR o5l EE 57}
1 vhe BE7 QT 2B o5 FoiAy o]
54 g A7k A2 A2} A3 el o= ARR
o & Aelet & &= gl

E3] olEEANAY Af uiF-E A9 F8r]9
477] o}gS BEsty vt wekA SHlE A8 A%
2 7Y s ddFaS Bt o8y AALEE =Y
ﬂ+ Eﬂloﬂ AAZEL Fokaar) o] RolAot ell= B3}
15 2EaFEeE 443, AEH9 A Yo] o] Fojx]A)

g3 Qo T3 BIAAH ol5ge G A A
-7—7} o A gE o] gich

197038 Zuhel] FAkA el SlE S1obd Hobs e
Z AN G FELHZAHAER 1972) 8 B G5 4%
ol Aol 40%HEE Jeh) Azhe SFEH FFo] 9
FEAZ JFHT gKed, wE (@AY 60~70%)
T} giRge] vFgdA(BFF 20~80%)9 A= A
ekl e mgEe] Ui e ¥ FAHdlA
AT k. =8 A2 AF FY ZF = FF

1.
n.

-3 -



4 - BA] Aol g ol okatel

2o plARR EaE AARAE A¥sa dRm, 187
7N\ AERE Eo 2 FA A

godchel A Ao E FUEF A} ti 93}
H Ao e Ag 2 Zae x5 ALEEX] AL
o &€ "HE ojRolo] FEHHATAN(ELTF 1988)F
B d32 A% 83% AT, FEA g g
HEEE ARF 70% wwelin). =, AEAH ze}
A Qole) FdgEE A AT(H % 1983) A= H]
=g A7F HaEEd olE o ole 95%9 AES
A AEgoaRH Hadn EFE AR 7ivte] A
Hatg o Ze, AR RS FFH] 70% 1L
AFshe Aoz Jepgon AR RS A3 A5e =
T #=9le] XEAY mEEE AR vehdt o |
FATE 709t dPEgBETE tAa 3 ez Bo
U A3 JYEFT AFEIE 2RAT

ALB BRIAA ojglo]e] AR 90dT Zof) S35
K9 A4 (19919 d7AME eldTh HekA S ol F
B2 Aldd] 488 ofde|E2 A% 57le] e 9%
on YAl JUF B FAE Holu Ut HAAY
ALE| ER] A A 9] 1] F & o] Ho]o 4] Fhol & £= )= A
SAL 4T3 ofge] AFo] S whet 189 A
ol EEA A ¥ HAADTRE Holtt, o] ALg A, A
B34, 2oz G A Aehd el A%
ggo] Yozt &l el 1 2J4 %0 o AXNZTGT F
etz 7= 289 9 7 (cumulative deficit hy-
pothesis) (Klineberg 1963)S RA¢d vty wAL), o7
A2 Ao JURES APIT Y ool A
Fadte] ENOF A24(1983)2) APAME wiZg A
HE Bglon, g gt AR B AL o} o]e] AN
#EET

T Fa g ALBRAAA v F T oz A7) A
8 - 9 g (1993)00 93 RnHrt. o] SJHe) ] Al
A2 Famiopdtd ZEAC HF 3.0~4.0em AE Y
ot ZEn HES AT Y%k 4= AFFE =
Fatort. o] HeAG olFE e 3 T4 B
(1997)9] A7olA B&Y Folz9 237 A5E T34
Ze] 93~95% TFEo 2 AL 3~4em A, A& o
lkgA & FEAA PIX]A] ZP, A%S AT I
woll uf-$- ma=E] ik,

o] g3} o] 1 FR ALF EAAA ool g o= g
AT Asfe] oot dubx o2 ALFERAM o}Fe] ok
AHR7E 709 ZukellA Aol o] 27 74A] StE L glo.
v oolaA® JYEEdEHE ez d%ix, o)H @

Alde] AHA 2o} ol whet 22 AldiEl ERjEE o
4 zpo7h JQITh T} HEkE ez B o £g] v} Alg
BAAAE o}FEL B FFY JUEEE FPda AN
33 5A0En € £ e AR v g% 44
FEo] FAAED, o]d Fofo] BIZatH AMEEE 7]%5
Aol & LEPE 4 9ith(Allen 5 1992 © Barrett 5 1982).
G AME ]| &3k Al Eo] QPR F 02 Qs 2Fo| 714
I Y FAAEE AN LR 2 o 1 AT X E
ok & dizke w¢ I wekx dYERY EAS g
U AR EA| A o} 9] GENME A3 SulE A
g moto] Hej=joof sh o] ulgo R dF F L)
g @77 Algdtttn AZdnh 2 drelAe o8
& 712HQ A5 2A Brh FAH|Holu FEg o] 2H

A& AzstnAt gt

ol
x
2%

e
e 48 g o

paul

1
2 ATE A 24 FBRANY F 37e M
Fol|lA ZzF 2478 10d 59 BEny 9l 2584
3l
Qe 199 620) ZAH A=A, 44} AR 2AE AN
G}, ZAMAAYS) @Y, A BEE Tablo 13} 2o

2

1) H4E%

o} FE9 A4 ASHHE dolnr] g5t AR, AF, F
2, &9, 49 (Mid-upper-arm circumnference : MAC)
£ ZA31¥ 3, Caliperg ol|gste] 4Fubze) w32
T (Triceps skinfold thickness : TSK)S 243l ).
A4 AESHAE o 43te] BMIZ A4tsldz, 449

Table 1. Distribution of total subjects”

Age Gender Orphanage A Orphanage B Orphanage C  Total

Male 3 5 6 14

4- 6 25
Fermnale 4 4 3 11

Male 2 1 3 6 15
Female 1 5 3 9
Male 10 4 5 19

10-12 34
Female 5 7 3 15

Total 25 26 23 74

1) The number of subjects
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Table 2. Mean anthropometric measurments of subjects by sex and age”
Male
Age

4 5 6 7 8 9 10 11 12
Height{cm) 97.1+£9.4 104.3+5.5 1158+1.0 - 1227444 123.0+2.9 1279£6.6 136.13.1 1445+26
Weight(kg) 15.2+2.7 16.6£21 21.7+£2.0 - 241=33 22.0x071 25.0%4.3 322%+22 361x27
BMI 16.1£0.7 15311 162413 - 159=1.2 146*+12 152%15 174x08 17.3x£1.2
Head Circumference(cm) 49.4+0.7  51.7+4.1 51.5+2.1 - - - - - -
Chest Circumference(cm) 53.9+3.8 543%£1.8 577107 - 60.2-4.2 62.8=+9.1 61718 658128 694426
TSK(mm)? 1124027 9.9-0.18 11.2+0.28 - 10.1£0.19 10.04£0.14 9.1z0.25 9.7=0.21 11.3x0.33
MAC(cm)® 16.5+1.06 155+041 17.1£1.70 - 17.2£093 17.6>1.06 17.1=146 19.2=0.76 19.7+1.05
MAMC(cm)® 13.0+0.78 124+0.62 13.6+1.13 - 14.0+0.57 1441062 1424070 16.1x£0.84 16.1+0.98

Femnale
Age

4 5 6 7 8 9 10 11 12
Height{cm) 95.0£54 1026440 1129+5.2 117.5+5.8 121.1+7.9 1244+6.6 1389+5.6 141.4+4.4 141.4+7.2
Weighi(kg) 13.3+£25 173+1.1 189+2.2 22.0+8.5 225433 268%£60 331x15 37.0=62 33.2x56
BMI 14.7£18 164403 148+14 156+2.0 153413 172421 172+1.0 184+20 165+1.3
Head Circumferencelcm) 46.9+1.9  48.2+0.7 50.6t1.6 - - - - - -
Chest Circumference(cm) 51427 541415 55.5+23 569+6.5 586+29 624+13 655+3.1 69.0142 685+56
TSK(mm) 9.9+0.38 11.1+0.13 10.0+0.21 9.0+0.07 10.7+0.17 13.2+0.04 14.2£0.19 17.3£0.52 16.0=0.52
MAC(cm) 154-£1.29 17.3+0.14 16.1£1.09 16.8=1.70 17.3=1.52 19.1£0.92 20.0=0.56 20.9+2.30 20.0=2.31
MAMC(cm) 12.340.72 13.8+0.56 13.0+0.84 14.0+1.48 13.9+1.54 149+0.79 15.6=0.26 15.5+1.27 149+1.55

1) Mean = standard deviation
3) MAC : Mid upper arm circumference

2) TSK : Triceps skinfold thickness
4) MAMC : Mid upper arm muscle circumference
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Table 3. Percentage nutritional indicators distribution
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NCHS9] #&(Rockville 1976)F ©]&st%ct. o] &A=
T3 @49 @F EFA A ZA WA & olw,

T goigh 3= A8} elefA o] AR E ARSI

7 A3 weight-for-ages] 7% TFFD HaAe -2

EFEAA ol3ld] HFHE obse] vHlEo] 4~64 = 16.0%,
T~941x 13.3%, 10~1241 11.8%l S=2=A ]
& 7L74(1994) ) AFAH e} v A EH Mg FFA
A AEEA XY o} EE 9 weightforage?] G4EH 1
o vl&Rroh ol 52 gl

TR FWEHE Hrkeket &3] "]"‘g'l“:l height-
for-aged] £¥E dWndA 4~642 A4 FEFHG
B -2 FEAA 0|3}l o}F B|Eo| 16.0%, T~9

Table 4. Decile distribution of nutritional indicators

e

Between ~ 18.D. Between — 25.D.

Indicator  Age and median and -15.D. Belowu—ZS.D.
(%) (%) (%)
4 6
25, 44.0 200 16.0
HiAge 90 26.7 33.3 20,0
(h=15)
10-12 38.2 29.4 176
(n=34)
4 6
40. 12. 16.0
(h=25) 00 0
WyAge 7= 9 26.7 33.3 133
(n=15)
10-12
44.1 235 1.8
(n=34)
4- 6
. . 40
. 48,0 8.0
7-9
Wi/Ht 26.7 133 0.0
(n=15)
10-12 235 5.9 0.0

(n=34)

Indicator Decile bracket N.Of of - Percentage Cumulative

Individuals percentage
0.0- 99 24 324 324
10.0-19.9 16 21.6 54.1
20.0-299 7 9.5 63.5
30.0-39.9 6 8.1 71.6
40.0-49.9 9 12.2 83.8
HiAge  <00-599 4 5.4 89.2
60.0-69.9 5 6.8 95.9
70.0-79.9 1 1.4 97.3
80.0-89.9 1 1.4 98.6
90.0-100 1 14 100.0
0.0- 9.9 16 21.6 21.6
10.0-19.9 15 20.3 41.9
20.0-299 7 9.5 51.4
30.0-39.9 11 14.9 66.2
Wi/Age 40.0-499 6 8.1 74.3
50.0-59.9 10 13.5 87.8
60.0-69.9 3 4.1 91.9
70.0-79.9 3 4.1 95.9
80.0-89.9 2 2.7 98.6
20.0-100 i 1.4 100.0
0.0- 99 5 6.8 6.8
10.0-19.9 4 5.4 12.2
20.0-299 7 9.5 216
30.0-39.9 11 14.9 36.5
WUHE 40.0-49.9 9 12.2 48.6
50.0-39.9 11 14.9 63.5
60.0-69.9 14 18.9 82.4
70.0-79.9 7 9.5 91,9
80.0-89.9 6 8.1 100.0
90.0-100 0 0.0 100.0

Total 74 100.0
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Table 5. Mean daily nutrient intake
Male
Nutrient
4 — 6 years 7 — 9 years 10 = 12 years
Energy(Kcal) 1295.8 =+137.0" ( 81.0/° 1371.8 =3506 (76.2) 1581.0 +2928 (71.9)
Protein(g) 405 + 85 (101.4) 485 = 164 (97.1) 60.4 =+ 11.9 (100.6)
Fat(g) 286 = 6.2 293 £ 11.8 332 £ 106
Carbohydrate(g) 2105 =+ 227 2176 =+ 45.0 2479 =+ 394
Vitamin A(R.E) 147.8 + 82.1 (36.9) 2400 + 75.2 (48.0) 196.8 =+ 69.6 (32.8)
Thiamin{mg) 052 = 0.1 ( 64.5) 0.59 =+ 0.16 ( 65.1) 073 £ 0.12 ( 66.0)
Riboflavin(mg) 0.55 + 0.13 (55.7) 085 + 012 (77.2) 0.85 + 0.17 ( 65.7)
Niacin{mg) 11.12 =+ 235 (101.1) 12.84 + 4.21 (107.0) 1573 = 4.03 (112.4)
Ascorbic acid(mg) 58.8 4 29.3 (147.1) 476 =+ 121 (119.1) 454 + 184 (90.7)
Calcium(mg) 337.3 £ 846 (56.2) 433.2 +1383 (61.9) 497.5 +£160.2 ( 62.2)
tronimg) 5.03 = 1.07 ( 50.3) 636 £ 293 (53.0 8.30 = 2.48 ( 69.2)
. Female
Nutrient
4 — 6 years 7 — 9 years 10 — 12 vears

Energy(Kcal) 12616 +1743 (789) 13260 £229.0 (73.7) 14217 =+2312 (74.8)
Protein(g) 385 £ 83 (963) 464 + 10.5 (92.8) 511 + 10.5 (85.2)
Fat(g) 304 £ 7.1 240 £ 75 263 = 102
Carbohydrate(g) 2007 + 27.0 2214 + 409 2349 + 249
Vitamin A(R.E) 1239 + 750 (31.0) 2013 £ 96.2 (40.3) 1833 + 69.0 (30.6)
Thiamin{mg) 048 £ 0.12 ( 59.9) 0.52 £ 0.09 ( 57.9) 0.59 + 0.14 ( 59.4)
Riboflavinimg) 050 £ 0.17 { 504) 0.75 + 0.16 ( 68.5) 0.77 £ 0.16 ( 63.7)
Niacin(mg) 108 £ 191 (97.7) 12.25 + 2,79 (102.1) 133 + 2.35(102.3)
Ascorbic acid{mg) 504 £ 35 (126.0) 59.2 + 21.2 (147.9) 51.0 + 238 (101.9)
Calcium(mg) 3072 £ 981 (51.2) 4400 =+139.8 (629 4627 +1309 (57.8)
Iron(mg) 496 + 0.89 (49.6) 576 £ 1.53 (48.0) 6.59 + 1.81 ( 36.6)

1) Mean +standard deviation 2) RDA%
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Table 6. Distribution of nutrient intake as a percentage of RDA

Less than 75-100% More than
75% RDA RDA 100% RDA
No. (%) No. (%) No. (%)
Energy(Kcal) 2 (43.2) 9 (52.7) 3 (4.0
Protein(g) 13 (17.6) 30 (40.5) 31 41 .9)
VitarminA(R.E) 4 (100.0) 0 (0.0 0.0)
Thiamin(mg) 1(824) 3(17.6) 0 ( 0.0)
Riboflavin(mg) 62 ( 83.8) 12 (16.2) 0 (0.0
Niacin(rmg) 6 ( 8.1 7 (36.5) 1 (55.4)
Ascorbic acid(mg) (33.8) 8 (10.8) 1 (55.4)
Calcium(mg) 6 (21.6) 8 (78.4) 0 (0.0
Iron(mg) (13.5) 64 (86.5) 0 (0.0

Table 7. Nutrient intake by anthropomet}ic indicators

Height
Between Between
~1SD. and  -25.D. and Below

median -15.D. —25.D.
Energy(Kcal)  1475.0" ( 78.8)" 1382.6 ( 73.9)1290.6 ( 69.5)
Protein(g) 51.5 (99.4) 50.2 (95.5) 44.6 ( 86.6)
Fat(g) 32.8 27.2 271
Carbohydrate(g) 232.9 2240 207.5
VitaminA(R.E) 168.7 ( 35.1) 1701 ( 31.1) 208.1 ( 41.0)
Thiamin(mg) 0.61 ( 64.9) 0.59 ( 60.7) 0.57 ( 60.6)
Riboflavin(mg) 0.71 ( 64.7) 071 (61.0) 0.75( 66.6)
Niacin(mg) 13.69 (108.9) 13.32 (107.1)  11.59 ( 93.3)
Ascorbic acidimg) 47.3 (104.4) 495 (1134) 505 (114.0)
Calcium(mg) 417.7 (59.0) 416.0 ( 58.2) 411.0 (57.4)
lron{mg) 6.97 ( 55.5) 6.46 ( 50.5) 5.61 ( 45.2)

Weight
Between Between
~1SD. and  -25.D. and Below

median -15.D. — 25D
Energy(Kcal)  1391.6 ( 73.0) 13765 ( 74.4)1217.8 ( 66.6)
Protein(g) 48.7 ( 91.3) 48.1 (92.3) 41.2 (82.0)
Fat(g) 29.1 27.7 24.4
Carbohydrate(g) 223.6 2233 2000
VitaminA(R.E) 180.1 (36.3) 1749 (34.7) 183.7 ( 37.5)
Thiamin{mg) 0.59 ( 60.6) 0.58 ( 61.9) 0.52 ( 56.8)
Riboflavin(mg) 0.71 ( 62.3) 0.70 ( 61.9) 0.67 ( 61.7)
Niacin(mg) 12.86 (100.4) 1240 ( 97.6) 11.23(924)
Ascorbic acidmg) 51.2 (110.7) 52.3 (113.5) 51.9 (116.5)
Calcium(mg) 4074 ( 55.3) 4053 (56.7) 385.1 (54.1)
Iron(mg) 6.37 ( 49.4) 6.21 ( 49.3) 5.06 ( 42.1)
1)} Mean 2) RDA%



Table 8. Correlation coefficients between anthropometric indices and nutrient intake

Head

Chest

Hizght Weight BMI ) . TSK MAC MAMC
circumference circumference
Energy 0.5050%* 0.4723++* 0.2741% 0.3978* 0.45071%+% 0.0428 0.3801%** (0.4522%%*
Protein . 0.5864**+* 0.5685%+* 0.3677* -0.0350 0.5555%** 0.0760 0.5104%++ 0.5958%#
Fat 0.1405 0.1335 0.0808 0.2165 0.1085 -0.0853 0.0387 0.1022
Carbohydrate 0.5696*++ 0.52471%%* 0.2878* 0.4816* 0.5032%+* 0.0926 0.4420%** 0.4991 %%
Vitamin A 0.2146 0.1874 0.0863 0.2113 0.1594 0.0183 0.0355 0.0330
Thiamin 0.5777%+ 0.4995%%* 0.3118* 0.0698 0.4828*++ 0.0789 0.3984+++ 0.4526*+*
Riboflavin 0.5400%** 0.5091++* 0.2864* 0.1163 0.4884** 0.0353 0.3479%* 0.4163*%*
Niacin 0.5230%+* 0.4995%* 0.3036% -0.1701 0.4847 ¥+ 0.0734 0.4418%** 0.5109***
Ascorbic acid  -0.1013 =(.1300 -0.1578 —0.0090 -0.1351 —0.0626 -0.1067 - 0.0945
Calcium 0.4805%x* 0.4432%++ 0.1978 ~0.0253 0.4434*+* -0.0076 0.3621** 0.4615++*
Iron 0.5663%** 0.5368*+* 0.3095** 0.0999 0.5167*** 0.0587 0.4394%** 0.5177%+
*3</0.05 *1<0.01 g <0.001

TSK : Triceps skinfold thickness
MAMC : Mid upper arm muscle circumference : MAC - £ X TSK
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