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The effect of physical activity and nutrient intake on the changes
in the body composition of Nepalese children.
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WFFE R R OB (3£30) : The aim of this study was to determine the physical activity and the
nutrient intake of the children from agricultural and urban areas in Nepal, and to
determine the effect that such differences have in changes in the body composition of
children. Data from 1,352 children ranging from 3 to 12 years of age were used for these
analyses. A significant local difference was found in the physical activity and nutrient
intake. The total energy consumption of the children in agricultural areas was higher than
in urban areas, and the total energy intake of the urban children was higher than that of
children from agricultural areas. The difference in these energy balances led to differences
in the fat mass, but not in the fat-free mass. These results suggested that the
establishment of desirable exercise habits and eating habits from childhood was necessary.
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FRAHIE, FEE EETH LR/ =D
5 224 Kavrepalanchok R Kotyang & & &
#¥ Kathmandu HiN T& 5. [UEHIE, £ 5 850m
~1,300m T, #BIEMSLFEE R ENDE OB4A

WAFFEE RS HIGAROH TH D, BN,

FELIAMC BT <, BELTEHOMEIC
IEE 2~3 BRFREIDFEBN M ETH D, KF
JEOBRFIIWELERR Y —%HiLEd
BB 7R B UL > TR Y, HpERE T
bA. —F, BIL, 1987 4FIC H~_BAEIT -
HIDOMEBE S 150 FIC2E L, A 7 RHE TR
ML, = oEwRE (EMSriEL) o
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DOENSRIEN & (Fat-free mass ; FFM) %
BHHLEZ. &b, BRORR L0
PRHELRR O B IR 7B 72 BRI A %0 72 FEM X0 FM
T HEO R TR LIZBRIEN &%k
(Fat—free mass index ; FFMI) & AR &
¥ (Fat mass index ; FMI) Z B H L7-.
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4. HWFER AREMEAS R SN, 72, HRODbREO
(1) EHE INROE R SAREOREL2HER (PHV, PWV)
#£1, £ 2IZHTBIOLEHICET 5/ OHBFEMmIE, 8= AN E L TR
R DOFRE & MR - Rl - #idk sl L7z, B 2 WARHICRIL L TR Y, Mo RE LR X
F%, #BTT FRMI, (L{E oo JE I T TR NREIBETICH D Z E LN E o T
JHIE, FMI, %Fat %ZBr<, &£ TOREEIEAIZ
BOWTEBMIIEEREDRELBD LN (2) T RIEE) &
(p<0.05). BIE, 6k E TITHEST & 1LiEi 7% 3 ATVERI - AR - MU B O 4%k, B # A
WA B I 1372 < AR O 2 7R L7228, ITHRRE, EEHE R, LR, RiEE
T U 2 EZNRD S, B TEW g, KEH-YOREEAEEZ R L. 5
xR L. 7k, WEo T 2Br< £ T-O B ESHE, B 18, 31228030 A%, 1L
TOFRRBRERICBW CERICAZ R 2R i 16, 502+5417 4%, 411X, # 10,903
NRD BT (p<0.001). £/, B+Xv 2 +4983 A%, LM 14, 738 4471 #HTh o 7=
AR, 9 LA CH BRI ZENRD b Bl billEtcHEREICAEVMEEZ RL, BT
7= (p<0.05). BMI %, B4l bAFEMmICEDR 93,000 2%, T-H9 4, 000 5 0D Hils 75 3 2R
NEROLNTZHDOD, BFDO 10 & LFD b7 (p<0.05). —HDIKED =D OHIH
12 BEBRWTHMIRICHERZTRD LN FTENEIL, EST 45.5%5.2 keal/kg, [LEHE
ot 47.5%4.7kecal/kg, %, #Bii41.7+5.9
AW LN/ EDHE, (K8, BMI keal/kg, [LIEHI 43.3+4.4 keal/kg T -
1%, bREOFRERD/NR CFRARES S 2. Bt bllE THEEICEWVEEZ L,
A, ORI 2010) L HeERT D L B4l BT 2.0 keal/kg, &7 1.6 keal/kg D H
HEFIRVEZ R L. bREO — AdHTz ENRBD LT (p<0.05).
D ORI E BT (GNI) 1%, 38,210US$ / AT BT HER T O B AT, DAE
£ TdH 5 (UNICEF 2009). —J7, /83— /L[H DR D/ 2 BT Lo lE ORF
@ GNT 1% 400 US $ /- ThHnEDHK 1/100 T 2001, H1YL 2009, &7 2007, HEEE S 2011,
b5, ZOL D RFERFIRILOENL, /) HAUED 2012) OfEREFRIRTH -7, F7o,
ROWEIZD RN TEELZRITLTND (EH O B 450, DOAEOERICBIT S

F 1. Wik LOLE#IZET 2/hNEOREES KOS ek B5)

3k 41k 5i% 6% Tk 8k ik 105% 1% 1255% ANOVA
15 14 23 19 31 25 25 23 19 23 217
923 + 4.3 99.6 + 4.7 106.8 + 7.5 108.2 =+ 7.6 115.3 + 6.7 120.8 =+ 56 126.8 + 6.2 1323 = 53 136.4 = 9.2 143.5 =+ 9.1  pcw.00l
126 = 1.6 150 = 1.5 169 = 2.4 173 = 3.2 200 =40 2.7 = 2.8 244 = 44 290 = 45 30.2 = 7.3 347 = 6.6  p.0os
4.7 = 1.4 150 + 0.8 147 = 0.7 147 + 1.5 150 =+ L8 148 =+ L2 151 = L6 165 = 2.0 160 + 2.1 16.7 = 2.1  po.00l
7.6 = 1.6 7.6 = 1.2 7.4 = L4 T3 £ 1.9 1.9 = 2.2 7.5 =21 7.3 =24 102 =43 80 £ 29 9.6 = 4.0  p0.00l
S 4.8 = 0.8 49 = L2 50 = 1.0 52 + 1.9 58 = L9 5.6 = 1.6 55 = 2.1 8.0 =43 7.5 + 51 88 = 44  p0.00l
Fat-free mass ke  10.9 + 1.3 13.0 = L3 146 = 2.1 150 =+ 23 17.2 = 3.1 18.7 = 2.1 2.1 = 34 239 =31 253 * 4.6 20.1 = 51  pw.o0
Fat mass ke LT + 03 20 = 0.3 2.2 =04 24 =09 28 = 12 3.0 09 34 = L2 5.0 = 23 49 + 3.2 56 = 23  p0.00
FRMI ket 128 = 12 130 % 0.6 128 + 0.6 127 + L1 129 + L4 128 + 0.9 13.0 = L1 13.6 = L3 135 + 0.9 140 + L3 ns
FMI ke/mt 2.0 % 0.3 2.0 = 0.2 20 + 0.2 20 =05 21 =06 2.0 + 04 21 = 0.6 2.8 = 1.2 25 & L3 27 = L1  po.00
%Fat % 132 + L4 133 + L1 132 + L4 133 =+ 2.2 138 + 28 137 =+ 21 135 + 2.7 168 = 52 152 + 4.9 156 =+ 4.6  pc.00
LIt Kotyang
n 6 9 25 16 16 59 57 81 90 76 195
E 23 o 882 + 9.5 1024 + 109 103.2 + 9.9 108.0 + 6.2 11L6 = 1L1% 1180 + 7.9 120.4 + 1L0¥ 127.5 =+ 7.1% 130.8 + 6.9% 135.6 + T.0%  pc0.001
(3o ke 123+ 24 156 + 2.8 166 + 2.8 IT.1 + 2.0 19.0 = 3.7 20,8 + 2.7 221 + 44x 248 = 4.0% 26.3 + 4.0% 29.7 *+ 4.3 pc.001
BMI nt 157+ 0.7 149 + L1 156 + 1.7 147 + L4 155 = 42 151 + 2.4 154 + 3.1 152 = L2 153 + L1 161 + L2  p0.05
HiSk 8.0 + L4 7.7 + 2.6 7.3 + L7 65 + L5 58 + L5 59 =+ 1.5% 53 + L5 55 = LT¢ 58 + L5 6.0 + L5 p0.00
42 % 0.6 44 = L1 44+ 0.6 43 = L1 44 = 095 46 = L1¥ 43 = 0.9% 48 = L1x 49 = 0.95 51 = 0.8% ns
Fat-free mass ks 107 + 2.1 136 = 2.5 144 + 25 150 = 1.8 167 + 3.2 183 =+ 2.3 19.5 + 3.8 2.8 = 3.4% 23.0 =+ 3.4% 26.1 =+ 3.7% pc0.00l
Fat mass ke L6 = 0.3 2.0 = 0.4 2.1 + 04 21 =03 23 = 0.5 25 = 0.5 26 = 0.7 3.0 = 0.8 3.2 = 0.8 3.6 = 0.7% pw.00
FRMI kem' 137+ 0.6 129 + 0.8 13.6 + 1.5 129 + L2 136 = 3.7% 132 + 21 13.6 + 27 134 = 0.9 134 + 0.9 141 *+ LO  p0.05
M1 kem 2.1 = 0.2 2.0 + 0.4 2.0 =03 L8 + 03 1.9 = 0.5 L8 = 0.4 1.8 = 0.4k L8 = 0.3x 1.9 + 0.3 20 = 0.3% ns
%Fat % 131 =06 131 = 1.8 128 = 1.2 123 = 1.4 1.9 = L3 121 * L4 116 = L2% 120 = L5 122 = L3* 121 = LIx ns
HilksE ;% p<o. 05
#£2. #Wilik L CILEHICE T 2/NROIBIER L USRS (KTF)
#iti Kathmandu 30k 4% 50k 6% i3 8i% 95% 104% 115 12% ANOVA
n 14 15 19 18 19 23 28 20 20 16 192
R o 89.7 + 3.9 956 + 6.0 10.9 + 6.9 107.3 + 6.8 1131 = 7.8 121.1 + 6.5 126.9 + 9.5 1331 = 6.1 139.6 + 7.7 146.8 + 6.7  pco.001
(38 w127 + 1.2 134 + L8 157 + 2.7 IT.2 + 21 184 = 2.7 214 + 2.8 249 + 6.5 285 = 53 326 + 7.9 384 + T.5  p0.00
BI o' 158 + 0.9 146 + 1.0 150 + 0.9 149 + L0 144 = L2 146 + L0 152 + 20 160 = 2.2 166 + 2.6 I7.7 + 2.7  pc0.001
EIEHBUESE  m 8.6 + L5 7.9 = LT 81 + L2 7.8 = L4 75 = L8 7.7 + L9 85 = 3.4 9.1 + 3.4 100 = 4.0 1.4 =+ 52  pw.00
T FESE 56 = 1.3 53 = 0.9 6.1 + 23 53 =06 55 = 1.2 6.0 = 0.7 7.3 = 4.6 7.8 = 3.8 84 =34 120 = 59  pw.o0
Fat-free mass ks 105 + 1.0 1.2 = L5 130 + 22 144 = 1.8 154 = 2.0 178 = 24 20.1 + 41 230 = 3.1 259 =51 30.3 = 41  pw.o0
Fat mass ke 2.2 = 0.3 22 = 0.3 2.7 + 0.6 29 =04 3.0 =08 3.6 + 0.6 48 = 2.8 55 = 2.4 67 + 31 80 = 42  p0.00
PRI kmt 1301 % 0.7 122+ 0.7 124 + 0.8 124 + 0.8 120 = 0.9 121 * 0.8 124 * 09 129 = L1 132 * L5 140 * L2  p0.00
I ket 2.7 % 0.3 2.4 + 0.3 26 + 0.3 25 = 0.3 23 * 05 25 + 0.3 29 = L2 3.1 = L2 34 = L3 3.7 + L8  pwoo
$Fat % 173 + 1.4 167 + 1.4 17.2 + 1.8 166 = 1.0 162 + 2.3 169 =+ 1.4 18.2 + 45 188 = 41 19.7 + 42 19.9 =+ 6.9  pc.00l
(L Kotyang
n 5 2 26 27 56 49 59 64 85 75 448
Ee3 o 940 + 152 96.2 + 3.5 1043 + 9.5 1047 + 9.6 110.1 = 7.6 1153 + 8.9% 121.0 + 7.1%¥ 127.5 = 8.2% 1317 + T.7% 139.8 + T.T% pc0o.001
R ke 12.8 + 3.1 135 + 0.8 156 + 3.5 170 + 3.7 184 = 2.9 201 =+ 3.0 221 + 3.0x 248 = 3.8% 27.9 * 5.5% 326 =+ 5.5% pc0.00r
BI kem' 145 = 1.9 146 = 0.2 143 = 2.3 166 = 40 153 = 28 152 = 25 151 = 1.0 152 = 1.3 159 =+ 1.6 16.6 = L8 pc.o0
i 1.5 = 4.7 7.5 = 1.4 83 = 19 75 % 1.7 7.5 = L9 6.7 = 1.5 6.9 = L6 7.0 = L9 7.4 = 21% 75 = 23%x p0.00
6.6 = 2.9 3.8 = 0.4 53 = L2 49 =10 52 = L1 5.1 = 1.0 53 = LOk 58 = L4k 65 = 2.6 7.1 = 2.3%x p0.00l
Fat-free mass kg 10.2 = 2.4 1L.4 = 0.9 130 = 2.9 142 = 3.0 154 = 2.4 169 = 2.5 186 = 2.4% 20.7 = 3.0¢4 230 + 3.9k 27.9 = 4.2% .00l
Fat mass ke 2.5 = 0.9 21 + 0.0 2.6 = 0.7 28 + 0.7 3.0 = 0.6 3.2 + 0.6 3.6 = 0.66 41 = 0.8 49 = L8 48 = L5x p0.00
FRMI kem' 1.7 = 19 123 £ 0.0 1.9 + L9 131 + 3.2 128 + 2.4 128 + 20 126 = 0.8 127 = L0 13.2 + 1.0 142 + L3  p.oo
FMI kem' 2.8 = 0.5 2.3 + 0.2 2.4 = 0.5 26 + 0.8 25 = 0.5 24 + 05 24 = 0.3%F 25 = 0.4k 28 = 0.7% 2.4 + 0.6% ns
%Fat % 195 + 44 155 + 1.0 169 + 1.6 162 = 1.3 164 = 1.5 159 = 1.3 161 = L3 164 = L6k 171 =+ 2.5% 14.3 = 2.6% p0.00l

HE 5 * p<0. 05



FATHRZE (GRF S 2003, 2005) LV &5
VMEZ R L7228, MEZEITRROBREEZ R LT
5L, UbORRBET AV B, AT =—F
v, A=A RN U TICBWTCNEO B IRIEE)
B2 52N L7z Tudor-Locke & (2006) <2
Vincent & (2003) O¥sE & HFEBL L TV,
L= - T, AKFETIE, ZhETHiEsh
TWBHETH O/NR O B % BB X O RS
FEATRT 5L L b, IEMICEET S
NEROHEHREB L O ERIEEEZ2 7212
RT T ENTET.

#£ 3. MR- MU O, FEREREHE, S kiE B b

Bt i ) t-test

n 77 96

i £ 9.2 + 1.8 10.1 + 1.5 *
W # 13312 + 8030 16502 + 5417 *
H AT REE kn 6.9 +4.3 8.3 + 2.6

B B keal/H 95.2 + 68.2 101.5 =+ 38.7
SEREAHHE keal/H 1085.7 + 164.0 1034.9 = 110.7 *
LR e keal/H 1180.8 + 205.7 1136.3 + 136.9
K dp 7= ) ORSTHEIE keal /kg/ R 45.5 + 5.2 47.5 + 4.7 *

ESs

n 56 86

i i 9.4 + 1.6 9.9 = 1.7

38 5 10903 + 4983 14738 = 4471 *
AT ERE ki 5.7 = 2.7 7.5 2.4 *
T i e A keal/fl 79.4 = 44.4 1010 + 49.5 *
R keal/H 1045.7 + 189.8 1005.1 = 129.1

Lk et keal/H 1125.1 + 212.7 1106.0 + 169.6
REDH Y ORIEBPRE keal/ke/ A 41.7 + 5.9 43.3 =+ 4.4 *
HUEGE % p<o. 05

5 &, L, BT 1.16, &1 1.21 TEE
BEOWEE R L, —HOIEM#ITZEF0.78,
& 0.94 T@EDPER L. PFCHEZRTY,
M TIEF L& BIEE OBEUEN & E R
WRENTZ (40%) . —J7, IEHTIE, A
X< EoBIRES DR (T~9%), R’
KAL) DR N BEFITE Y (60~T70%) =
EVRHLMNE ST,

ZHE TR/ VEOHS T I L OV H
WEET /MR O B OB EZH A
L7213, —oDRUEEZ R TE -
b LFEZD. Fin, KR THEINZH

(3) KB HFEIE

2 4 (TR - AR - Hus B oD -l e 18 SR R
BEZRLE. BroRERAEL, #H
1304.5+411. 3 kcal/H, [LI{5H1 923. 5+453. 5
keal/H, #c11%, #BT7 1342. 81457, 2 keal/
H, [U{EHL 999.9+481.2 kcal/H TH - 7=,
72, —AOEEH-Y ORBERAEL, B
FI1E, BT 53.0%£19.9 keal/kg/H, [LEH
37.1%=18.4 kcal/kg/H, 1%, #BT 50.4
+=16.4 kcal/kg/ H, L& H 40.6 %= 20.3
kcal/kg/H TH-o7-. Bir s LiREIREGGET,
HMICBWTHEBIIEWEZ S LK
(p<0.05). E7-, ZofoRB‘ETIL, B
TOREMELE, IBE, BV UL TRy
v, Uy, g ®gh, vF—, LT
— M E, BEXIE EXI Ko 11 fEEA
WHRTH, ~ oAy, haT oo 2 FEIXILE
HAEBIZEWEEZ R LT (p<0.05). —J7,
ZFORMEE, IFE, BV UL, w73
YUk, g, W, LF/ -, LT —
g, X I KO 9FEEIRAT, v
HuFy, BZID, BX I Bl 04 FEE
TIUEMAEEICEVVEZ R LT (p<0.05).
F 5 (TR - HUs B O R IE BB R ST D
T E, IRE, AL OEEUL= (PFC
) L. Bbd, 2AFEHE, IBE
AR, AT R TR RIS EVMEE
R L7z (p€0.05). F7=, #od PFC I,
FHEN, B 15:42 143, &7 14 : 40 :
46, [IEHTIX, BT 8:30:62, &1 9:
25:66 Thoto. &6, IO RLF
— i BRI ERE) 2H N7

Ml DO AR EREREIL, DAEOREEE
HOELHEfE (2010) RJefTh%E CRIFD 2007,
KIS 2000) &HAT, ZEOIEA THEFIC
MEZ R L7z, U EOFRERLY, BFENAE
RN REITENDR H D LTz, FBERE
EThoTH/NEDETEFIERD Y X7 3
MEDOOHDH T ENRBINT.
F 4. PR HE o Fe 3 R U
i L1 t-test
5r 15 25
Al % 9.5 + 1.6 10.2 = 1.6
FRRE I keal/H 1304.5 + 411.3 923.5 + 453.5 *
REd T2 ORI keal /ke/ R 53.0 + 19.9 37.1 + 18.4 *
T AELE g 45.9 + 11.5 19.0 = 13.0 *
[ g 57.8 + 12.5 27.3 + 14.9 *
AR g 150.2 + 75.6 153.5 + 93.3
PR/ SN ng 137.0 + 153.2 82.5 = 213.3
BY L mg 760.3 + 401.0 326.5 + 355.0 *
B ng 121.2 + 39.6 141.3 = 56.4
TRV L ng 130.9 + 90.7 55.8 = T73.8 *
v g 692.6 + 327.9 476.5 + 280.9 *
# mg 5.5 + 2.0 4.0 = 1.9 *
g ng 5.4 = 2.6 2.3 = 2.4 *
£ ng 0.2 + 0.2 0.3 = 0.3
< H ng 0.4 = 0.5 0.9 = 1.1 *
VF )= ng 108.8 = 31.6 14.4 = 33.9 *
ATy ug 785.4 + 299.6  1146.6 = 605.6 *
LF ) — Y g RE 112.3 + 33.3 18.6 + 32.6 *
S )] ng L0 = 1.4 1.4 = 2.1
vsIVE g 0.2 + 0.1 0.0 = 0.1 *
vx 3K ug 126.9 + 36.8 16.8 + 39.6 *
v 3Bl ng 0.3 = 0.1 0.4 + 0.2
S 18 40
i i 9.7 + 1.6 0.1 =+ L7
F I B keal/H 1342.8 + 457.2  999.9 = 481.2 *
EEd 72 ) ORI keal /ke/ A 50.4 + 16.4 40.6 = 20.3 *
TeAEE g 48.4 + 20.3 25.5 + 18.9 *
L g 61.1 + 24.9 30.6 + 22.3 *
AL g 149.9 + 59.9 182.0 + 93.5
FRU YA mg 1572 + 206.0 84.7 + 170.7
VRN ng 762.1 + 338.0  482.0 =+ 383.1 *
AN TN e 122.3 =+ 33.5 138.0 =+ 56.9
R DN mg 122.2 + 60.8 80.5 + 86.3 *
U ng 690.1 =+ 264.8  598.5 = 320.2
# ng 5.9 =+ 2.5 4.5 =+ 2.2 *
Gk} ng 5.7 + 2.9 3.2 + 2.5 *
kLl ng 0.3 + 0.3 0.3 = 0.3
< H g 0.5 + 0.7 0.9 =+ 0.8 *
LF )= ug 114.0 + 58.8 30.6 + 54.3 *
hag ug 791.5 + 225.4  1018.2 + 505.3 *
VF =V ug RE 124.3 = 67.4 37.1 + 59.4 *
ST ug 0.5 + 0.8 L9 =+ 2.6 *
X IUE mg 0.4 + 0.9 0.1 + 0.1
vy 3K ne 133.7 + 68.5 35.7 = 63.4 *
v 4 3 UBl g 0.3 + 0.1 0.4 + 0.2 *
HE <0, 05
# 5. PRI HUSR ORI BRI X3 5 = R L ¥ —Lk
ﬁﬁfﬁ [J.lg‘jﬂﬂ t-test
BT
p % 14.6 £ 2.5 7.7 £ 2.5 *
F % 41.8 = 8.6 30.2 + 16.3 *
C % 43.6 = 10.9 62.1 + 16.2 *
L
p % 14.1 = 3.5 8.9 + 4.3 *
F % 40.4 = 10.2 25.5 £ 13.3 *
C % 45.5 = 13.5 65.6 £ 17.1 *

HUZE 5 * p<0. 05
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#£ 1, £ 2IZHETBIOLEHICET 5/
WL D By (R KH AR 2 4 B - A fhn B - g B 2 s L
7=, DB Lo FMI, BF%Fat ZkR<,
Fat-free mass, Fat mass, FFMI, FMI ¥ X
U%Fat IZBWTERICHE B2 ERPRD
Sz (p<0.05). £z, Br b, 9k
ORI Z% (Fat mass, FMI, %Fat) 1%,
WEME Y bET CHERICEWVEZ R LT

(p<0.05). —J5, Fat—free mass ¥ L OV FFMI
X, AEHIEZEIRO o T

A O RIEBEE, RERBREL LO=
FIVXF— IO L RIERIS, /NE OB IR
WCBW T RIESEOHZENGRO bive. MR
OISR (FM, FMI, %Fat) 1%, $i &
b 6 ik E CTIHBHFERZTRD bRV, 7
LA TIE, BN E LR T S &0
Bk ieote. —J, EMOHERFICAR KR
BRAEN RS (FRMD) 1%, Mk TaE
RETRD NN T,

PLE, KWL, HEE@R EEOR S—L
EICkB T 248 & LE#ENE W B D
ATEREB VT, NEOFIRIGER L gEHE
EREOEEZHONIL, TNHDOEEN
INR O E R E DR B E RIT L T
WANEALNZTERZ., b ORI,
OBREOHZ 2B THENEICBTDLTFELD
GHRIGE &R BERERNEOKLMEME L 72 5
LB, BERTELORERELRHT
LEORELERDTHAD
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