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Research on the growth references of height, weight and body mass index for children under 7 years old
QIAN Ying-ying , XU Cui-qing, LV Lan-qiu. Ningbo Women and Children’s Hospital, Ningbo
315012, China

[Abstract] Objective To understand the varying features and the trend of length/height-for-age,
weight-for-age and body mass index(BMI)-for-age of children under six years old in Ningbo city, Zhejiang
province. Methods By random clustered sampling, 64 038 healthy children under six years old in Ningbo
were chosen and their length/height and weight measured. Means, standard deviation and percentiles of
length/height-for-age, weight-for-age and BMI were calculated by SAS systems. Results of this study were
compared with growth standards from WHO 2006 and nine urban areas of China,in 2005. Results Data
from our study showed that the annual growth rates were basically the same in boys and girls. All these
indicators increased along with age but the younger the age, the faster the growth rate appeared. There
were notable differences seen between genders and urban-rural distribution. BMIs were also varied with age
and sex. BMI reached peak between 4 to 6 months, then dropped slowly when age increased. Conclusion
The means of length/height-for-age, weight-for-age in Ningbo city had exceeded the WHO standards, and
the growth by year under six year-olds in Ningbo was close to the data from nine urban areas of China in
2005.
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22 TEBX7FUTLEFRIEESMEZ) FEEZG) BHMHR(POIH
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z s P3 P25 P50 P75 P97 z s P3 P25 P50 P75 P97
nE 3.40° 0.42 2.70 3.10 3.35 3.70 4.30 3.28 0.37 2.60 2.80 3.00 3.25 4.00
11A 5.24* 0.55 4.30 49 520 550 6.50 4.8 0.51 4.00 4.20 4.50 4.90 6.00
24 A 6.47° 0.81 510 6.00 6.50 7.00 820 6.01 0.69 4.75 510 550 6.00 7.40
3*™A 7.03* 0.75 5.75 6.50 7.00 7.50 8.50 6.47 0.68 5.30 5.60 6.00 6.50 7.90
41 A 7.60° 0.78 6.20 7.00 7.50 8.00 9.20 7.09 0.75 600 6.23 6.50 7.00 8.80
54A 8.46° 0.90 7.00 7.90 8.50 9.00 10.20 7.87 0.81 6.50 6.90 7.30 7.80 9.50
6 A 8.74° 0.90 7.20 8.00 870 9.30 10.50 8.17 0.8 6.75 7.10 7.50 8.00 10.00
8§t A 9.61° 1.00 8.00 9.00 9.50 10.20 11.80 8.99 0.89 7.50 8.00 8.40 9.00 10.90
1044 10.12° 1.02 830 9.5 10.00 10.75 12.20 9.58 0.97 8.00 8.40 9,00 9.50 11.50
124A 10.49° 1.05 8.75 9.8 10.30 11.00 12.80 9.81 0.98 8.10 8.60 9.10 9.78 12.00
1548 11.39° 1.12 9.50 10.50 11.30 12.00 13.90 10.83 1.00 9.00 9.60 10.00 10.75 13.00
1844 11.70° 1.15 9.80 11.00 11.60 12.50 14.00 11.13 1.09 9.30 10.00 10.30 11.00 13.40
204H  12.53* 1,15 10.50 11.75 12.50 13.20 15.00 12.06 1.14 10.00 10.70 11.30 12.00 14.50
2.0% 13.21° 1.35 11.00 12.20 13.00 14.00 16.00 12.50 1.27 10.30 11.00 11,50 12.50 15.00
2.5%  14.26° 1.47 11.70 13.20 14.00 15.00 17.20 13.64 1.34 11.20 12.00 12.78 13.50 16.20
3.0%  15.28° 1.59 12.50 14.20 15.00 16.30 18.50 14.66 1.50 12.00 12.90 13.60 14.50 17.90
3.5%  16.33° 1.66 13.50 15.20 16.20 17.30 19.80 15.75 1.61 13.00 13.90 14.70 15.50 19.00
40% 17.30° 1.87 14.00 16.00 17.10 18.50 21.00 16.68 1.80 13.60 14.50 15.50 16.50 20.50
4.5% 18.39° 2.01 15.00 17.00 18.00 19.70 22.50 17.75 2.00 14.50 15.30 16.30 17.50 22.00
5.0% 19.41° 2.25 15.80 18.00 19.00 20.60 24.50 18.66 2.11 15.00 16.00 17.00 18.50 23.20
5.5%  20.47° 2.44 16.50 18.90 20.00 22.00 25.80 19.80 2.35 16.00 17.00 18.00 19.53 25.00
6~<7# 21.91° 2.90 17.30 20.00 21.50 23.50 28.60 21.11 2.82 16.60 18.00 19.00 20.80 27.50

H:BR5LEFHHNEESE LR, P<0.01
23 THEHKTPUTLRERISIBHMEE) BEEG) FHIK(P) 34
B k-3

R z s P3 P25 P50 P75 P97 z s P3 P25 P50 P75 P97
nE 50.07° 0.83 48.0 50.0 50.0 50.0 52.0 49.81 0.85 48.0 50.0 50.0 50.0 52.0
11A 56.91° 1.8 53.5 56.0 57.0 58.0 61.0 55.88 1.89 52.0 55.0 56.0 57.0 59.1
24 A 60.96° 2.31 56.5 59.5 61.0 62.7 65.0 59.73 2.17 55.5 58.0 60.0 61.0 64.0
34 A 62.77° 2.01 59.0 61.5 63.0 64.0 67.0 61.36 1.8 58.0 60.0 61.3 62.5 65.0
4 A 64.93° 2.15 61.0 63.5 65.0 66.0 69.0 63.73 2.16 60.0 62.0 64.0 65.0 68.0
548 68.00° 2.21 64.0 66.5 68.0 69.5 72.0 66.47 2.19 62.0 65.0 66.5 68.0 70.5
6MA 68.98° 2.22 65.0 67.5 69.0 70.5 73.0 67.61 2.26 64.0 66.0 67.5 69.0 72.0
8t A 72.91¢ 2.37 68.2 71.5 73.0 74.5 77.5 71.46 2.24 67.0 70.0 71.5 73.0 75.5
1048 75.24°= 2.58 70.0 73.5 75.0 77.0 80.0 73.93 2.52 70.0 72.0 74.0 76.0 79.0
1248 7713« 2.55 72.5 755 77.0 79.0 8.0 75.77 2.57 71.0 74.0 76.0 77.3 81.0
1548 81.66° 3.13 76.0 79.5 82.0 84.0 88.0 80.48 2.97 75.0 78.5 80.2 8.0 86.0
184MA  83.22¢ 2.84 78.0 81.5 83.0 850 8.0 82.32 2.8 77.0 80.5 82.0 84.0 88.0
21M3 87.23¢ 3.34 81.0 850 87.0 89.7 940 86.27 3.18 80.0 84.0 8.0 88.0 92.5
2.0% 90.27° 3.72 84.0 87.8 90.0 93.0 97.3 88.90 3.63 8.0 8.0 8.0 91.5 9.0
2.5% 94.38° 3.67 88.0 92.0 940 97.0 102.0 93.19 3.60 8.0 91.0 93.0 95.5 100.0
3.0% 98.13° 3.66 91.0 96.0 98.0 100.0 105.0 96.82 3.61 90.0 94.2 97.0 99.0 103.5
3.5%  101.90° 3.89 94.5 99.4 102.0 105.0 109.0 100.73 3.84 94.0 98.0 101.0 103.0 108.0
4.0% 105.14° 4.02 97.0 102.5 105.0 108.0 112.5 104.31 4.05 97.0 102.0 104.0 107.0 112.0
4.5% 108.70° 4.16 101.0 106.0 108.6 111.1 117.0 107.69 4.10 100.0 105.0 107.5 110.0 116.0
504  111.98° 4.40 104.0 109.0 112.0 115.0 120.0 110.98 4.29 103.0 108.0 111.0 114.0 119.0
5.5%  115.25° 4.53 107.0 112.0 115.0 118.0 124.0 114.36 4.53 105.7 111.5 114.0 117.5 123.0
6~<7# 119.02° 4.72 110.0 116.0 119.0 122.0 128.0 117.96 4.77 109.0 115.0 118.0 121.0 127.0

EBESLEFEHIERHYELYE,P<0.01
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B4 FHEAE7TSUTLEREBLHKE, EMERERARBR, EERAR LRILHKE,
SEkae BRI BT 2 B2 Y %0.09 kg 10.08 k.
g _ wguq;)t ;m(cm)t 0.28 cmf10.32 em, R EF MR IILE XS THEFHE
03 AR T3 T oc 123 385 BTFsHEILE, £E56 M A RBARFERK
3~6 A 0.5 0.57 2.07 2.08 (84.6%) 5 %4 (86.3% ) R HBER, 6 MPAF %
6~124H°  0.29 0.27 1.36 1.36
#5140 7.09 6.53 27.06 25.96 BILERERFMBR BEXAGEAX,
524 2.72 2.69 13.14 13.13
#3480 2.07 2.16 7.86 7.92 8BS THHXTIUTLEEERASEZE BMI
% 4 4 2.02 2.02 7.01 7.49 5 &
o540 2.11 1.98 6.84 6.67 4 e - = p tf P
AL 2.56 2.45 7.04 5.98 4 13.57 1.52 13.22 1.32 2.52 <0.05
e AW N ENME 11MH~ 16.18 1.31 15.64 1.25 9.84 <0.01
248~  17.37 1.53 16.82 1.45 6.62 <0.01
o ) . 3MA~  17.81 1.56 17.18 1.48 9.65 <0.01
2. 7% 7 HLUFILE BMI 5 :BMIZ— 41H~ 18.02 1.40 17.44 1.49 5.61 <0.01
HEILEMEDERENRIFER,LEY BMI 5 sAH~ 18.27 1.51 17.80 1.51 7.21 <0.01
- 5 A1 [5] 64MA~ 18.36 1.54 17.86 1.51 6.55 <0.01
RENRR, REEFRAEHNAATALEL" 84H~ 18.05 1.46 17.60 1.39 7.81 <0.01
AR ERR, B4 )L BMI BEH #5180 i ik % 1048~ 17.87 1.40 17.51 1.43 4.11 <0.01
_ _ . ) 24AH~ 17.61 1.34 17.07 1.26 10.64 <0.01
.13, 5724 EAH17~18,4~6 F ik Fike, Ll 1548~ 17.08 1.30 16.73 1.30 6.18 <0.01
FHERNENMMABTRE4~15, 558 i 1848~ 16.88 1.25 16.41 1.24 8.99 <0.01
el AHD s A4A~ 16.46 1.18 16.20 1.25 4.84 <0.01
B2 B8] 6 1 H LBTR/ ML R F B 2.0%~ 16.20 1.18 15.80 1.16 10.33 <0.01
B, 4~6 N HRAEERBENAE, 6 NALE 2.5%~ 1599 1.19 15.70 1.16 7.57 <0.01
SEEAR 06 S R . 3.04~ 15.85 1.22 15.62 1.16 5.49 <0.01
FEMARPRE,2~6 SEHBERD, 0~6 5 3.5%~ 1572 1.19 15.51 1.18 5.00 <0.01
BEBMI ATLXE,BRBIEERHEABEET KR 4.0%~ 1562 1.19 15.32 1.19 7.73 <0.01
T4 K A B 4.5%~ 1554 1.20 15.29 1.26 5.99 <0.01
S ¢ 5.0%~ 15.45 1.30 15.13 1.25 7.52 <0.01
THTHRES S EILERKRE L. LE s.5%~ 1538 1.3 15.11 1.32 5.9 <0.01
6~<7% 15.43 1.48 1522 1.32 7.10 <0.01

ERRFOAKERXET SE, BEEEEEFEN

%6 THHR7HUTILEFRIAE. . SHYMES WHO RIPE 9 iR X802 EHILE

WHO ##7(2006 4F ) B 9 Hi X (2005 )
e L] & 5 %
HhE(kg) HH(cm) & E (kg) 5 (cm) R E (kg) 5 ¥ (cm) #E (k) HH(cm)
CES 0.06 0.19° 0.05° 0.13° 0.07° -0.33° 0.04° 0.11°
11A 0.77° 2.19% 0.07¢ 2.32° 0.13¢ 0.11° 0.16° 0.28*
24 A 0.91° 2.54° 0.88° 2.93% 0.20° 0.46° 0.26° 0.63°
34*A 0.65° 1.34% 0.62° 1.86° -0.14° -0.53° -0.09° -0.64°
41 A 0.60° 1.04° 0.67° 1.73% -0.16% -0.77% -0.07° -0.47°
5MA 0.95* 2.10° 0.97* 2.37° 0.14° 0.20° 0.22% 0.27%
6 1A 0.54° 1.36° 0.87* 1.71% -0.01° -0.82% 0.04° -0.49*
84 A 0.99° 2.31° 1.04% 2.36° 0.26° 0.31° 0.25° 0.36°
101 A 0.96° 1.96° 1.02° 2.13* -0.20* -0.26* 0.30° 0.13¢
1214 0.84° 1.38° 1.83¢ 1.47% 0.00 -1.17* 0.01° -1.03*
1514 1.08% 2.50° 1.23% 2.68° 0.35° 0.26* -0.04° 0.28°
1814 0.76* 0.96° 0.90° 1.42° -0.05° -0.78* 0.12¢ -0.58*
211 A 0.98* 2.10° 1.21% 2.47° -0.14% -90.07* 0.29* 0.27
2.0% 1.06* 2.45¢ 1.02% 3.19% -0.02° -0.93% -0.10 -1.00°
2.5% 0.96* 2.45° 0.93% 2.61% -0.02° -1.02¢ ~-0.09° -1.11°
3.0% 0.94* 2.05* 0.81° 1.77% ~-0.03? -0.77% -0.14° -0.78°
3.5% 0.98° 2.05% 0.78% 1.22¢ 0.00 -0.50° -0.09° -0.57°
4,08 0.95° 1.81% 0.58¢ 1.58% -0.07° -0.86° -0.16° -0.59°
4.5% 1.04* 2.03% 0.59¢ 1.52% -0.16° -0.80° -0.26° -1.01°
5.0% 1.07% 2.02¢ 0.44° 1.56° -0.49% -1.12% -0.27° -0.72
5.5% 0.97° 2.15¢ 0.14* 2.76* ~-0.69° -1.15° -0.47° -1.01°
6~<7 % 1.21° 2.92¢ 0.44° 3.36° - 0.60° —0.98° -0.44° -0.94°

E:TRTS WHO Bh B 9 TIRRKIR U BB R, °P<0.05,°P<0.01
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[1] AME ILEFERYE 2 K. bR : AR B4 HRH,2006:13-14.
[2] WHO Multicentre Growth Reference Study Group. WHO Child Growth
Standards: length/height-for-age, weight-for-age, weight-for-length,
weight-for-height and body mass index-for-age: methods and
development . Geneva: World Herlth Organization, [ 2007-06-01].
[3] Adi)LEEEZTHEDED, 5§ HBILBBAH. 2005 £HE N
M7HUFILEEELZERE. 74 ILBE&E,2007,45:609-614.
[4] %5BsR, 2% L. LB 6 IR JL5T: AR T/ R4t ,2004:12-14.
[5]) &F kA AHE. S LSWLEFLEERE T RRFLH.
o [E )L R 5% & ,2007,15:350-352.
[6] #i,RmE. LBH 0~6 ¥ LEAEREAENR. PEHILK
R % ,2002,10:380-382.
(W7 A #1:2008-03-31)
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W kB Edh XLH

20076 ASHERAKUNTRANBEREBS A
BHEFINEHBEREFABALREBRY,6 A 10-18
HEH S IERBLUBEE ERANLRBFELBREFR
BOUBRBR BB FRFTHAE ERREWT.

LMRE5HE:-OREGE—ASEBEBNDBRFAR
B (200745 A 18 H)#R,ZE 6 A 18 H(#M#E B) 1L & 2007
£1HA1HESB 1T AFARERFERAABAFRBEFAR
BUBRER GEEEEEFR SHEBFRA FRFER,
HBEEFARE, FABEBE2007F6 A 19HZ 104 18
HEZEMNZEERTFABUBRER. ORAAGAENY
wOEEERAENR T AR LR M FABU B RE
PEREREDNO S BYHAEEFSHERAR  FFRE
HEAREREETAEELRN, ORKB L Wiz kR
2001 4F T4 R A AR 0 BR Be AR e i Wik o (3047 ) )38 47 12 57

2ERSANM-OBREHE.SHISHE6H 18 HLA
VBHAEEBRTFREE KPEBBEE SO, LSHMAY
SHI; B SBL, &8 Bl EM25~62 %, REFABAMMBYES
PR 2BRMI O 4 6, W0 2 61, LB L 58
mosygge 1 5, BT/ ERBYE 16, BRREERBN61.5%
(8/13) , BB HIK #69.2% (9/13) ;AP F MM E L HBF
A EFEEBEEFRA FREFR HBEEFR)HT 59
B, FRBLBRAKY 0. LHBFAERY O BREHR
$33.3% (1/3), BEFRBYH70.0% (7/10), 2007 4 1
A1HESA1THSH1BHEGCAI8H6A19HE10
A18BH3INHBERGEEGFABLBRIWRS I H12.2%
(5/41).69.2% (9/13) .8.8% (3/34), B BEIE L&, Y
553 51%913.14.9.03, P 1 <0.005; B R G A E i B A7
EFABUBRMRE. BREEMNHEEPERGI~

fe# 4410008 K ¥, PR AEMBEERBRER + .0

7d,UEHBOOBRRNE, 6 IBET O BYREE KK
HRHKBRFE. OFFETEERM ARXRERZNFR
ERFRE T REFARFAHEN6L.5% , HEH.
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