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Studies on Growth Curves and Cut-offs Values for
Wasting, Overweight and Obesity of Children
and Adolescents Aged 6 to 18 in Macao

BAER ILER? kEZg”
TU Chunjing', JIANG Chongmin®>, ZHANG Yanfeng”"

W OE: R EITRN6~18FILEFIFALMAERGE N E AT,
75 ik VA 2015 A2 2020 SRR 1 RAR R #5389 223 £ 6~18 FILEH VF AT F R
RALE | REFa Ak 89 7 U 42 A (generalized additive model for location, scale and
shape, GAMLSS )45 A1 , 4% MR M ZE L § & A ZFBMIFHira AR bE, REER
5 f B RS ABMIFAL S 46 75 ik 2R 11U EF  F 0958 B I EHTALE, 4
R DAGREIRIT6~18FILEH Y F 45 AT AhBMIEIFNG £ 5] £ K&, AKX BMI
AN REREHRLE, 2)RITLER VFERLF SRR FRIG mm g K, Lo
B kA HREEISANAH6~135F6~11%, B K AKEREIEK S A H 6~
12%F6~11%, 5 . %AEBMIRRIGRS A ALE~9F 0 10~11 % 3§k 30 5 A k&
AF2F DRIDLEFVFRE JEHALE S THARTLE, AL Z8~13%, AL
I 5040 49 FAR BRI, 11 2015~2020 4 35 \Je A JEREF 5 A3 hm T 0.6 A8 4 542 0.4
ANE oS Gk KB MR A Kl EALR A RO RO, A BUE R TR AL K 2
Fo B EATIRTILEF Y F A KL FAKFRATIEN 5 S8,

KR I ILEFR S F AR WL KR AR E e RS

Abstract: Objective: To establish local growth curves and cut-offs values for wasting, overweight
and obesity for children and adolescents in Macao. Methods: A total of 9 223 children and adoles-
cents aged 6 to 18 were obtained from the 2015 and 2020 physical fitness surveillance in Macao
as the subjects; the GAMLSS model was used to construct percentile growth curves for their
height, weight and BMI by age and gender,and then cut-offs values of wasting, overweight and
obesity for BMI were developed using the method of integrating with the BMI cut-offs points of
Chinese adults. Results: 1) A series of percentile growth curves for height, weight and BMI of
children and adolescents aged 6 to 18 in Macao were developed, as well as reference cut-offs val-
ues for wasting, overweight and obesity for BMI. 2) The growth and development indicators of
children and adolescents in Macao increased with age. The rapid growth periods in height for
boys and girls were 6 to 13 and 6 to 11 years old, the rapid growth periods in weight for boys and
girls were 6 to 12 and 6 to 11 years old, and the rapid growth periods in BMI for boys and girls
were 8 to 9 and 10 to 11 years old, respectively, with the peak growth period for boys 2 years earli-
er than that of girls. 3) The overweight and obesity cut-offs in Macao were greater than those in the
Chinese mainland, especially for those aged 8 to 13. Using the cut-off points established in this
study, the obesity rate in Macao increased by 0.6 percentage points for boys and 0.4 percentage
points for girls from 2015 to 2020, respectively. Conclusions: The growth curve model constructed
in this research was effective and it is suggested to use the localized growth curves and cut-offs of
Macao to evaluate and diagnose the growth and development of children and adolescents.
Keywords: Macao, children and adolescents; growth curves, cut-offs values for wasting, over-
weight and obesity
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ILEF SRR R E KT BT AR B 1) 77
A FREAR DL, AR A 2 Ao f R 1) B A R A . K
WA LAK TR 5K e B AL B 2 4 10 A 5 4 B 5 09 .
2020 4 8 J1, [H KA H SR A BCE IS B R IO TR
A Rl A ek T /D R R R ) FR tH, BUE AR
FTEE S FARE DA RS 1) s x 2R 8 0% VIR R
1L N N e S i 2.0 1 R R LN =R AT = S
2021 4 8 J1, U B A5 TR 1) R AT €% T4 TN 3 A 2
HERTIN A A B S 0 R CE L AR R0 ) £ R KR A
FREG — IRFR IR O AN o W R AT X R
A0 ) A b 2 1) TR R 20E URARAE 22 ) B AZ T Wi th 1 #2 7+
A SO RFENR, FFHSIE T SRR T S
TR IR B 1K 27 I o 7 397 I AR A R A KS E  £h  “ f
KEHTFE” 55 i RN, il A2 A SO T g L #
T/ A R 0T {8 R IR W A% 5 VA B e )RR R R 1)
R BRI, 5 T 1R R 2 AR ) R A P ARG A VT Al A
T BT ) AR AKOR A VP bR vt B B AR 5 sk
B

BT B R AT X 2 — T TIRRE = 24,
TS AN T IR TRRE AR IR T A AR P A 2 A
BEAECSKIN 20150 . AT AR, |15 W) LE S D
CF L MR S AR AL R AR B
SRR 48,2019 £ 55,2019 5K Z I 4,2015) . 18
FH VA i bR A 0 R T] L B 7 /D 4 R B R AT TR B AT
SE A BRI, H bk 22 04 A5 (2019) 8 N7 T T IR AR R f
FR I EEGLVT 3 pndE , (RIe S 1k, R IR LEF D E 4
Kl & R AH ORI 9T o ARl 4R R VR I LB T > A Ak
IR A PR VO 1) B TR, R BURE R DG AL 2R B AR
e B TRURT A 4 5 TR 56 BOSK (1 2 % k4 . 21 Al B
F, —HH B EFRAR B KA TS S HE T & BT
JLEF DA . ERA SRy, 7 T AEH A
(World Health Organization, WHO) (2007) i Fi {7 & . X &
FUTER 1 ) SN 45 74 (generalized additive model for lo-
cation, scale and shape, GAMLSS) Wi fl] T 5~19 % JL# F
DAL, I TR SRR R T AR ) A I R
Pl . B % 5, 2 # (Kuezmarski et al., 2002) « H A&
(Itabashi et al., 2014) . L& W7 38 (Asif et al., 2020) F1E[J fE
(Goyal et al.,2019) 55 B Z 73 5l il & 7 A B 1 )LEAKK
B AR . T 75 T, 2E 8 4% (2009, 20090) il T
B =N i 7 N O v QN P N B S
ORI 0~18 5 )L H FH /D FEAEK ML K H S HE (53
faFR“ Py M L3R TE 7D 5 B4k, B s (Sung et al., 2008) « L ifg
CH—T7 % ,2007) R YD (FE R 5 2016) S5 468 117 73 31 i 5
TAREAEKEZL.

BTG, AT S0 R TR ol AT B IX U AR R N
BBl 5% ] IR A Joi ds 0t 9 R o B [ M U T A i S 2

GAMLSS 1 BRI ] 6~ 18 % JL 38 5 /0 4F & &  fk & 1
BMI 8 #5 (0 4 K il 28 & 2 % 18, 3 LLIL &I 4 BMI 1) 34
JE R RIS JRE ) A A

1 HARMNEEFZE
1.1 RS

AR R T AR 0 A7 T DX 7l B AR 5T M 0 A O ) IR
IR BT BUX BUR AR & =5 2022) IR SR, SR 4 2 B AL
HETE B S U b HUORE AS  HlRE DT VA IR < S, AR &
R I MR A 2 A AR AR 3 P 7E 3 (X 43 3 A X, B
e ID 5 (AL R A8 T B K A ALy O ) Rl RUIR %
KT R & (A KB RR) . Hik,
MRS DX B AL 2~ 3 B 2248, A 3dk 5 1) 2% A B L
T YRR, =R o A AR 2 KRR AR 6~ 18 B
15— ANERUL, it 20 N, Bk /B EAFR
FHELSS N o b B At 5 23 2 A5 M) S A S 4
DAL, S i e, R B4, Jooe R BB VR, LK &
ML, HBE 56 R B B R TR B I ) LB DA
12 B3
121 HFEXE

8 FH 5 1 5] R A 57 00 3 A ) A 1 £ v oF R A4
T IR R T B 5T 5 A o T ) 19 2 SRk AT K
SakEinE 0.1 cm, MEFEHH 2] 0.1 kg, BMI=AH (kg)/ &
Ei(mD . BT B G RO B8 B S Bl R AR
JR R AR 8 — BRI, & R S g — 8 B R R
WA AL 2R bF o M B DR AT o R A ), Bl 5% 1 N E
HEAT S B4 35 R H SR N J7 30, I 3R AT bG B0A% X A
a5
122 #HF¥AEHE

132 Fl GAMLSS #5 B ) 42 KR 5 19 40 2R K il
2. GAMLSS #E R DL D CHr A B0 o b fE 22 o Al P v U6 T
O MR E SRR, A A B &R o vt
ANSH ok L . GAMLSS #5828 5 £ 1 4 o7 K il 2%
) % 20 U 2 % Stasinopoulos 25 (2018) FI B 7T .

2012 FH E Fr 0 H i 2 A e B R AR NV D E T O
7RI PR AR A B SEA L 2 7 /D 4 BMI 43 Ao 25l
2 5 B N BMI 23028 FUHE 38, R4y 6~ 18 % LB /b
VY P IR A

2 WHRER
2.1 &3 AkEABMI$HFAEIE

2015 4F 2020 PR 73 B RG] 6~ 18 & LT F />
EAHBEARENA4509 N(HE2537 A A 1972 O
4714 NCBEA2597 N E2 117 N, &9 223 N(BE
5134 N Zc424 089 N, 5 W8 4 5 iy AR EE A BMIL (1T
o) (B # BE AR S 3G i oK GR D .
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Table 1 Characteristic Values of Height, Weight and BMI of Children and Adolescents Aged 6 to 18 in Macao
% £ (MxSD) %A (MESD)
i = =
n 4 &/cm HE kg BMI/(kg/m®) n & &/cm R /kg BMI/(kg/m®)
6 472 119.5+£5.7 22.84+4.9 15.8+2.4 341 118.1£54 214439 152+1.9
7 476 125.4+6.0 25.7+5.7 16.2+2.6 357 1243+54 247+52 15.8+2.4
8 445 130.9+6.2 29.247.1 16.94+3.0 289 130.2+6.8 283464 16.6+2.7
9 406 136.5+6.3 33.8+8.2 18.0+3.4 302 136.1+6.8 31.5+7.2 16.8+2.8
10 369 142.0+6.8 38.3+9.9 18.8£3.7 290 143.5+73 36.84+9.6 17.7+3.4
11 351 148.3+8.0 43.5+12.8 19.5+43 300 150.9+6.6 43.0+9.7 18.7+3.4
12 398 156.5+8.3 49.0+12.8 19.8+4.1 326 154.7+6.3 46.31+9.4 19.2+33
13 381 163.5+7.8 54.8+13.5 204142 279 157.5£5.5 49.9+9.9 20.0+3.4
14 385 167.7+6.7 58.1+13.4 20.5+4.1 295 1592455 51.9+9.6 20.5+3.5
15 353 170.3+6.0 61.1£13.0 21.1+4.0 310 160.0+5.3 53.0£9.1 20.7+3.3
16 374 172.0+5.9 64.11+14.0 21.6+4.4 308 160.3+5.6 53.7+9.4 209+34
17 398 172.4+6.0 64.31+13.3 21.6+4.1 362 160.2+5.5 53.2+9.7 20.6+3.4
18 326 172.0+6.1 63.5+11.5 214136 330 160.1£5.1 53.5+8.5 20.9+3.1
2.2 GAMLSS # & Kty &ty 5 10 15 20

RS A D PR L T Sk R AR S R AG B A B IR
P HERL, ARG AR & S B 26, B 5 T A L3
MR M HSEAE . LI A B A i i A2
221 thFHA

{5 FH GAMLSS 1) “ B} /R - #% #K 7 43 41 T # 7 BCCGo
(s 0,v, Ot TR BCTo (s o, v, o) FUE R B0 A1
T BCPEo (s 0, v, ) %5 Al AT A5, ;& 15 31
5 AE B TR AR R AL 7 BB O BCCGo, H 4 R 4 & e 2
GD=45 380.1 . 75:{5 5.k U] AIC=45 436.5 . DU ik U] SBC=
45 630.0 , 3 ¢ S 1 B2 2L I [R] 25 3 HR A I8 10 R G e R AL
(OFIHIE H L
222 WA &R

S B K/ 2 Rl 28 06 B R B A% O R
. 1z A dE E (worm plot) RIS JUME & N FH 18 1 47 K ith
28N 1 LLBINE B R 5 VEEAT 12 I, B A8 B % 2 00 df i
FHe L th 26 FE AN IR AR M S 4

D) HJ B WA . A58 B 2R G0 AR 4 S50 R AT 4%
MR B 32 B9 A JUB B CEL D, B P [ R o 95% B
& XA . 40 b Bk 645 B BCCGo (¢=1.09, mu.df=
11.47, sigma. df=8.69 , nu. df=8.03 , tau. df=2.00) , F ¥ % 7F
9 AN AR X 1H) 7 SR AR B (DR A 46 K 2 B i T 95% (1 B
S8, R . LA mu.df. sigma.df. nu.df fil
tawdf 3 RS H u oy M o B B, T I 5% 2 50l
LIMIE LS50

2 SEE V& N B8 B 4 O F il 28 R 0 L VR S .
EL 82 PO.4 P2------ P98 Fl P99.6 &5 T 43 A7 i £ N 1 K 451 A
Bk AR o b Rr R, Bk R S o A Kt
G AEHE 43 A0 5 BARE A %2 -0.4%~0.2%, 1K T 5% )
R, R R .
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Figure 1.

23 HAAIARGBER

R NIOE VRS WER O Aty AT TN (=) T4 NE & (=
17T 95% U [ B A5 5 2 8] BR B o il 28 R R
BB o3 A7 5 B fE 2 ME X 1A] < B 2 S R T AR (—0.4%~
0.2%) « @A (-0.1%~1.1%) , 7R & 2 73 R T 4 (~1.1%~
0.6%) + % £ (-0.3%~0.3%) , BMI % 57 % 5 /f (-2.3%~
0.8%)« L (-1.2%~0.8%) . HH LRI A1, 546 #5240 72 4
HAE 5% UL, #E— B G it s 2 7 %, RILE 1% LN 1
EF T 90%. PR, BRI LS 0E REF (R 2).
24 5% KEABMIAGAKBERAEL

BT BOR BT, 43 A4S 5 e AR A BMI AR AR
IR G AT fE 22 FLRE (Z 43D HB01E 9 &5 1 AE RS2 1 il 2%
B, 5 Fa bn A K il R4 AE 2 HT i R
241 HmAEKdBERE
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WRPEWEK EEERMKEEFERAKES. BE
fE6~13 % S @ PO B9 I, K75 & 6~7 % (P50 47 3 14 1|
5.2%) 1 10~13 % (P50 F X1 5.1%) , 13 % 22 J5 W 8 3%
AR, 17 R E AR . AR AE 6~ 11 % (P50 4F

)R 5.0%) B i POE SN, 11~ 15 2 J5 38 3 0% 4 PR AL
16 % J5 e NAR X Fae 1. MRS f JE , 3  & fm PSO
B AE 10~ 11 2 18] 47 75 38 X, 2o A B e 3 K v 0 4 E
BAKLRM2HE(E2.£3).

%2 GAMLSSREIRIOH S #ih & FREAGIENE 23
Table 2  Percentage of Sample Number under Theoretical Percentile Curve of GAMLSS Model %
EER N A o P0.4 P2 P10 P25 P50 P75 P90 P98 P99.6
HiEH 5 4% i 0.4 2.2 10.0 24.8 50.4 75.2 90.0 97.9 99.6
L& T B 0.3 2.1 10.1 24.8 50.1 74.7 88.9 98.0 99.5
T o wE Bk 0.5 2.1 9.6 24.8 51.1 75.4 89.4 97.7 99.7
Lg% Jot 0.4 1.8 10.0 25.1 49.8 74.8 90.2 98.3 99.3
BMI B4 0.5 1.9 9.6 24.8 523 75.3 89.2 97.2 99.3
Jot 0.5 2.1 9.4 249 51.2 75.2 89.2 97.7 100.0
6. 242 HEEKBLRHE
s St [N
=l MR AR IR 6~18 % L2 5 /b 4F 1A 5 4 0%
palll KRR AR RGO R G 1E. B AR E A
& 2 . - _ .
| 612 % HUs 11 (PS5O £ 11 1 13.6%) , 12 % J5 14 T 4F 1
oy BRI S 16 4 I AT K . /R E E 6~ 11 %
-1

67 8 910111213 14151617 18 19
S

PTG A0 (P50 4E 2 IR 14.3%) , 9~ 11 % g5 K 5y i 441,
11~15 L EWEPER D, 16~18 A EAFFaE . M

B2 BEITILEEDESSH P FILKE
Figure 2. Annual Growth Rate of Height P50 for Children and P AER 11 S B LA AE PSOFERR X, 18 % 5 5
Adolescents in Macao AR AR B T 2 AR AR T K (B3R 4D .
£3 BRI~ 18FIILEFVERTESMEMZHMES EIRE
Table 3 Reference Standard for Height Percentile and Z-Score of Children and Adolescents Aged 6 to 18 in Macao cm
B A A
B EEXC = E o Z o 5F hk B ERF AT ZoyHF ik
P3 P15 P50 P85 P97 -2§8§ -—-1§ +1§S +2§ P3 PI5 P50 P8 P97 2§ -1§ +1S +2§
6 108.7 113.5 119.1 1244 128.6 108.0 113.7 1242 129.1 108.6 112.7 117.9 123.4 128.1 108.0 112.8 1232 128.7
7 1144 1194 1253 131.1 1356 113.7 119.6 1309 1362 114.0 1185 124.1 130.1 1350 1134 118.7 129.8 1358
8 119.8 124.8 1309 137.0 142.0 119.1 1250 136.8 142.7 119.2 124.1 1302 136.6 142.0 118.5 1243 136.4 142.8
9 125.0 129.9 136.3 1429 1485 1243 130.1 142.6 1493 1247 130.0 136.6 143.4 149.1 124.0 130.2 1432 150.0
10 130.0 135.1 141.9 149.2 1555 1293 1354 1489 1564 131.2 136.7 143.7 150.7 156.6 130.5 137.0 150.5 157.5
11 1353 1412 148.7 156.6 163.4 1345 1414 1563 1644 138.0 143.5 150.3 1572 1629 1372 143.7 1569 163.7
12 141.6 148.3 156.5 164.6 171.2 140.6 148.6 1643 172.1 1432 1484 1548 161.2 166.5 1425 148.6 161.0 167.3
13 148.6 1554 1634 171.1 177.1 147.6 155.7 170.8 1779 1469 151.6 157.5 163.5 1684 1462 151.8 163.3 169.1
14 154.8 160.7 167.8 174.7 180.3 1539 160.9 1745 181.1 149.0 153.6 159.2 1649 169.5 148.4 153.8 164.7 170.2
15 1589 164.0 170.3 176.7 181.9 1582 164.2 176.5 1827 150.0 154.5 160.0 165.6 170.1 149.4 154.7 1654 170.8
16 161.0 165.8 171.8 178.0 183.2 1603 166.0 177.8 184.0 1502 154.6 160.1 165.7 170.4 149.6 154.8 1655 171.0
17 161.5 166.2 172.3 178.6 183.9 160.8 166.4 1783 184.7 150.2 154.7 160.2 165.8 170.4 149.6 1549 165.6 171.1
18 161.2 166.0 172.1 178.5 184.1 160.6 166.2 1783 1849 150.5 154.8 160.3 1658 1704 1499 155.0 165.6 171.1

243 BMI 4 K iy & 4HE

MAER A ER T 6~18 % )L B 7 /4 Bl 48 4 18 K
BMIH K bE 1S, B4 6~9 % BMIUIEIEZRFELIY, 9 5 5
TR 2 AT [ A1, PSO MY FH 8~9 B 1) 5.4% FIERI 17~18 %
1 1.3%. L 6~11 % BMIIEIEIZAF 31, P50 351 i 6~

7TEWI2.3% I KE10~11 B 4.7%, 11 2 5 HEIRE Tk,
P50 38R 10~11 % (17 4.7% TR 16~17 Z 11 0.5%. M
PRI 1 FE R, BMI ) PSO 4 38 78 U3 e AR A 7E —IRBE X, 6~
9 % If BMI A1 55 4= K T 204, 9~ 14 % I BMI 435118 55
AT A, 14 B JE B AR IROR T 2B (B4R 5D
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25 HIRMITDLE RV FHE AT fo R E

BMI /2 4 Wt JIEL JHE (¥ 5 22 45 4% , [ B JE JBE T A 2H (Inter-
National Obesity Task Force, IOTF) iz f| 5 i A\ BMI F- 18
PR J7 e T )L T D 4R (Cole et al., 2007) i
HIHEJHE (Cole et al., 20000 (¥ FHE AL, 5 2 WA [ BE AT A8
P A% 7 92 1) 78 A L FAE A5 (Bellizzi et al., 1999) . SR i% 7
B E R AE N 18 55 N L LT B A 2 N 24.0 kg/nt?

6.7 8 ) AN28.0 kg/m? Cr [F AL B 1] 8 T 4 #0482 2 A B AR
e
N 41 ,2002) , MERL W IREY P = R | S
3 RITLEEDEEEN PSS i L AR R SR 9
2 2 VAN = B 2 2
Figure 3. Annual Growth Rate of Weight P50 for Children and 16.9 kg/m FI18.0 kg/m SHHES 9 16.9 kg/m FI17.4 kg/m
Adolescents in Macao (R N R ILANE AR RIAE B 22 0142, 2014) 6
F4 BI6~18FIILEBEDEXERH MBI ZMES ZiRE
Table 4 Reference Standard for Weight Percentile and Z-Score of Children and Adolescents Aged 6 to 18 in Macao kg
5 A Py
i/ LR R ekl B S et IR HHA N
P3 P15 P50 P8 P97 -2 -1§ +1§ +28 P3 P15 P50 P85 P97 -25 -1§8 +1§ +2§
6 16.7 185 21.6 263 320 165 186 26.1 330 161 18.0 209 248 29.6 158 181 246 305
7 18.5 206 246 30.7 382 182 207 305 396 177 200 237 288 352 17.4  20.1 286 363
8 20.5 23.0 28.0 359 451 202 232 355 467 194 223 27.0 337 417 19.1 225 334 432
9 227 258 320 41.7 523 223 260 413 541 21.5 250 30.8 39.1 487 210 252 388 503
10 250 288 36.5 481 599 246 290 476 61.7 242 284 355 453 559 236 28.6 449 576
11 27.6 321 413 545 669 27.1 324 540 688 277 326 40.7 514 624 271 329 51.0 641
12 31.0 362 465 606 732 304 365 60.1 750 315 368 453 56.1 669 308 37.1 557 685
13 351 408 51.6 660 786 344 41.1 655 805 350 403 487 593 69.7 344 406 588 713
14 392 450 558 70.1 829 385 453 69.6 848 37.6 428 50.8 610 713 369 430 606 729
15 427 485 589 729 858 421 488 724 877 39.1 441 518 616 72.0 384 444 612 737
16 449 506 60.8 747 879 442 509 742 899 39.6 446 52.1 61.8 725 390 449 o614 743
17 46.0 518 619 758 894 453 521 752 915 40.0 448 520 616 72.6 394 451 612 745
18 46.7 526 628 765 903 46.0 529 760 925 407 453 524 61.8 728 40.1 456 614 747
6r 26 RIVLEFYFHL AT S F
< iz F AT FE ) R RO ] )L 2 75 /4 T R R A
% sl S AT AR T, 2015 47 8 7] 55 A 3981 kg o L
& 2t 99 13.6%  14.0% FI1 8.5% , 4 2 i1 184 48 26 A0 L 4
= 19 6.9%  11.7% F1 4.2%. 2020 4, 111 53 4 15 98 8 26 A
(1]3
Y I HE i 28 43 501 0 14.9%  17.1% F19.1% , Lo A5 ¥ 22 i = A
- e I 45 149 9.9% L 8.6% 1 4.6%. M 2015 4 5] 2020 4 , It
B4 E7JLES DA BMIK P50 KR I 934 A R oy N T 0.6 /N E 4 AT 0.4 AN E 4y
Figure 4. Annual Growth Rate of BMI P50 for Children and Mo X5 T =% 5% Q019) B 58 K I 1T )L & 5 /> 4 R ik

Adolescents in Macao

ARG 4R BoR, |IT6~18 % JLEFH D EH 4
Hh P R A ST R R SR SR a5k AR A it 2
43 N P57\ P14.5.P75.2 M P93.1, Lo A v 55 J8 i 0% L 6
VF R R PR A O AR A i 2 23 7l R P51 P89
P85.7 F1P96.6 (1 5) . Jy 1 A H fd {7, B v 25 52 Vi o L ¢
JE 9 5 R R I e A G i 2 1 % A I 6 B S R, AR
KRBT LG,

56

i R 2 W] AR ARG KO S a5 AL, B A O 4
J N 6 IR T U T D A B f i R I B A 3R T A
RO, N5 ECRTAAR AN L SEER T E AL

2.7 RIS A WHO %4 R ki
271 ML EF L>SFAEKE L5 AR M T . WHO By
&

NI TLEF D EA KR E X MR, X
AW TR E ] 6~ 18 % JLHEH DEAK L5 AL
IR (ZEHE £ ,2009a;20090) A1 WHO (134T T 20 #i % EL .
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Table S  Reference Standard for BMI Percentile and Z-Score of Children and Adolescents Aged 6 to 18 in Macao kg/m®
B A A
ik Y B LIS A Z5HFEAT R ER Rt & T2y Z5HFEATH
P3 P15 P50 P8 P97 =25 -1§8 +1§ +28 P3 PI5S P50 P8 P97 =25 -1§8 +1§ +28

129 138 153 17.6 20.5 128 139 175 21.0 127 13.6 150 17.0 195 126 13.7 169 20.0
13.0 139 157 186 219 129 140 185 225 128 13.7 154 17.8 21.0 126 138 17.7 21.6
132 142 164 20.0 235 13.1 143 198 24.0 129 139 159 189 225 12.7 140 18.7 23.1
135 146 173 214 250 134 147 212 255 13.0 143 165 199 237 129 143 197 244
13.7 150 18.0 225 263 13.6 151 224 268 134 147 172 209 250 132 148 208 257
11 140 154 18.6 235 273 13.8 155 233 279 139 154 180 219 26.1 13.7 154 21.7 268
12 143 158 19.1 241 282 142 159 239 288 144 16.1 18.8 227 269 143 16.1 225 27.6
13 147 163 19.6 246 289 146 163 244 295 15.0 167 194 232 275 148 168 23.1 282
14 152 167 20.0 249 294 150 16.8 247 30.1 155 172 199 236 279 153 173 234 287
15 155 17.1 203 252 298 154 172 250 305 15.8 17.5 20.1 23.8 28.1 156 17.6 23.6 289
16 159 17.5 20.7 254 30.1 157 176 252 309 16.1 17.7 203 238 283 15.8 17.8 237 29.1
17 16.1 17.8 209 255 303 159 179 253 311 163 179 204 239 284 16.1 18.0 23.7 292
18 164 18.1 212 257 304 162 182 255 312 164 18.0 204 239 284 162 181 237 293
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Figure S. BMI Growth Curve and Boundary Points of Moderate and Severe Wasting, Mild Wasting, Overweight and Obesity of
Children and Adolescents Aged 6 to 18 in Macao

®6 BI6~18%LESPEHBMIFEEHE EEHE BENENRES
Table 6 BMI Boundary Points of Moderate and Severe Wasting, Mild Wasting, Overweight and Obesity of Children and Adolescents

Aged 6 to 18 in Macao kg/m?
HAE * A&
i Y — o - o

il % Pl BN RE e TEENE BRI RE REfE

6 13.2 13.8 16.7 18.9 13.0 133 17.1 19.3
7 13.3 13.9 17.5 20.2 13.0 13.3 17.9 20.7
8 13.5 14.2 18.7 21.7 13.2 13.5 19.0 22.1
9 13.9 14.6 19.9 23.2 13.4 13.8 20.0 23.4
10 14.1 15.0 21.0 24.5 13.7 14.2 21.0 24.7
11 14.4 15.3 21.8 255 14.3 14.8 22.0 25.7
12 14.8 15.8 22.4 26.3 14.9 15.4 22.8 26.6
13 15.2 16.2 22.8 26.8 15.5 16.0 234 272
14 15.6 16.7 232 272 15.9 16.5 23.7 27.5
15 16.0 17.1 234 27.5 16.3 16.9 239 27.8
16 16.4 17.4 23.6 27.7 16.5 17.1 24.0 27.9
17 16.7 17.8 23.8 27.9 16.7 17.3 24.0 28.0
18 16.9 18.0 24.0 28.0 16.9 17.4 24.0 28.0
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