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Relationship between anemia and basic growth indicators in school-aged

children in Jiulongpo District of Chongqing
Mu Lina,Yang Ting,Liang Xiaohua,Chen Li,Chen Jie ,Liu Youxue ,Li Tingyu
(Department of Primary Children Hedlth Care ,the Children’s Hospital ,Chongging Medical University ; Ministry of
Education Key Laboratory of Child Development and Disorders ; China International Science and Technology
Cooperation base of Child Development and Critical Disorders ; Chongqing Key Laboratory of Pediatrics )

[ Abstract ] Objective . To explore the relationship between anemia and basic growth indicators. Methods : Multi-stage stratified cluster
random sampling was employed and 5 schools were selected in Jiulongpo District, Chongging, China. Totally 6 260 school-aged chil-
dren signed up for the physical examination and blood test. Valid?subj;ects were divided into anemia group and non—anemia group ac-
cording to the hemoglobin level. Statistical analysis was used to explore the difference and-correlation of anthropometric data(weight
and height) and blood index, including mean corpuscular volume (MCV ), mean corpuscular hemoglobin(MCH) , mean corpuscular
hemoglobin concentration (MCHC) and red blood cell distribution width (RDW) between anemia group and non—anemia group.
Results : There were 1 140 anemia children in 4 730 valid subjects,the incidence rate of anemia was 24.1%. And the incidence of
anemia in girls was significantly higher than that of boys’ (boy:22.6%,girls:25.7% x*=6.1,P=0.01). The incidence of anemia in each
group (6 years~.7 years ~.8 years ~.9 years'~\10 years ~,11 years ~,12 years ~) were 29.1% ,29.1%,27.6%,23.7%,20.9%,
17.4%,10.5%. The incidence of anemia was significantly different in different ages(x*=75.8,P=0.000). There were significant differ—
ence in growth indicators and blood routine examination indexes between the anemia group and non-—anemia group (P<0.05). Ane—
mia significantly affected children’s weight and height (F=124.4 , P=0.000; F=93.65, P=0.000). Hemoglobin was significantly cor—
related with weight, height,body mass index, MCV,MCH,MCHC (correlation coefficients were 0.233,0.221,0.174,0.277,0.427,0.319
respectively ; all P=0.000). Conclusion . The incidence of ‘anemia is very high in school—-aged children in Jiulongpo District of
Chongqing. Anemia and age,sex,weight and height are correlated. Anemia affects school-aged children’s weight and height signifi—
cantly , suggesting that high attention should by paid to anemia of school-aged children living in that area and propaganda for
children and their parents should be strengthened.
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Tab.1 The incidence of anemia in different ages

Mfse 6~ 7~ 8~ 9~ 10~ 11~ 12~ {8 PfE
B (n) 578 985 831 750 628 673 285

#iM(n) 168 287 229 178 131 117 30 ‘
BHER (%) 291 29.1 276 237 209 17.4 10.5 75.800 0.000

x2 FEENTEFRENTNBHEEZR
Tab.2 The different incidence of anemia between different ages
in different genders

3 Z
FR(Z)  um - R
(n) (n,%) (n) (n,%)
6~ 270 79(29.3) 308 89(28.9)
7~ 527 140(26.6) 458 147(32.1)
8~ 412 103(25.0) 419 126 (30.1)
9~ 386 86(22.3) 364 92(25.3)
10~ 337 64(19.0) 291 67(23.0)
11~ 335 61(182) 338 56(16.6)
12~ 182 21(11.5) 103 9(8.7)
X 18 31.900 47.100
P{g 0.000 0.000

2.3 Rl 4 R b ga M RAR 35 AR 60 FLER
AR IEE PG 1 BIREER ILE, oA B0
ARG A AR BT ST I, 78 .9 F M 12 BRI
HBENRRREGRHIMETIERMA (K 3), 11 FRIMA
BB (AR BRAE FIER M4 (1=2.140,P<0.033) ;6~9 H 1M 4H
TENERRRSEHEFIERMAGES),

#3 6~12F5)BERMASERNANSRRES BB (x+5)
Tab.3 The weight and height level of anemia and non-anemia children aged 6~12 years(x +s )

5 . &
FE (%)

A% (n) fmE (kg) &% (cm) AE(n) R (kg) 5% (em)

6~ i 79 240+5.1 1209 +5.7 89 22.2 +3.24 119.4 £ 5.0%
/il 191 25.0 £4.7 1220+54 219 245+6.6 1214 £5.1

7~ A 1M 140 26.0 4.5 1252512 147 24.8 + 4.7¢ 123.8 + 6.0%
JEA M T 387 28.0+5.6 126.7 £5.6 311 25.8+4.6 1255+5.9

8~ 1 103 29.7+6.5 131558 126 27.2+5.3% 129.0 £5.92
ELE il 309 30.5+6.5 1315+ 64 293 29.1+54 130.7£5.8

9~ G-yl 86 31.9+ 7.8 134.4 +7.32 92 " 30.4+5.8¢ 134.7 £ 6.6%
ElS2 i 300 342+75 136.9 5.9 272 323+6.5 136.5+6.3
10~ =i . 64 36.0+8.1 1412+6.4 67 36.9+9.1 142.1+7.8
JEF 273 38.3+8.7 141.7£6.5 224 36.0+7.6 1420+7.0
‘11~ gk 61 39.5+82 145.7 + 6.6 56 402 +8.4 1484+73
B 5 274 423196 147.2+76 282 42.03+87 1490+ 7.0
12~ i 21 36.5 9.5 143.4 +11.5% 9 38.7+4.5 148.6+5.7
E| =41 161 450+ 11.1 1521738 94 444185 1516+ 6.8

% B ERMAMNEFEESIERMAEL,al:7 % ~ 4,:=4.05,P<0.000;b1:9 % ~ #,:=2.52, P=0.012;¢1 : 12 % ~ 41,:=3.39, P=0.000, BER I
S SR MEMI,02:7 % ~ 41,1=2.77, P=0.0063b2:9 % ~ 41,1=2.93, P=0.0043¢2:12 & ~ 41,1=3.34,P=0.003; L EHR MA MK RS
AN, d1:6 #F ~ 4 ,1=4.14,P=0.000;el:7 & ~ 4 ,:=2.03, P=0.043;1:8 % ~ #H,1=3.31,P=0.001;g1:9 % ~ 4,1=2.57,P=0.011, LEHR
MAMNESHSERMAML,d2:6 5 ~ 4H,:=3.07,P=0.002;e2:7 % ~ #1,:=3.00,P=0.003;£2:8 ¥ ~ 4H,1=2.90,P=0.004;2:9 & ~ 4 ,1=2.33,

P=0.021 .
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of ek B B AR HEA T IE S5 R B, 90 14 5 AE 3% L2 [F] F) A
AR O YIS Z5F (mean corpuscular volume , MCV ) (£ 4fi
BSF 247121 5 B (mean corpuscular hemoglobin, MCH) | £ £
M2 1 41 25 5 ¢ 7E (mean corpuscular hemoglobin concen—
tration, MCHC) I 77 FE 4L 14 22 5 (P {H 394 0.000) ;2 £ [H]
ZT 40 B 43 75 95 B (red blood cell distribution width, RDW )7 AL
HiiT¥E R (F=0.220,P=0.641) , ARG R 4,

R4 BMSERMILEROEEERR LSRG LS
Tab.4 Differences of growth indicators and blood routine
examination indexes between anemia and non-anemia children

i<t ' F{& PH
R 57.42 0.000
58 48.711 0.000
MCV 152,11 0.000
MCH 465.90 0.000
MCHC 306.72 0.000
RDW 0.22 0.641

25 et & (HW/HGB) R B B HAs £ KI54R B AR K de F AL
Fe AR 4 KM AT

TR A K AR SR AR S I F IS FR AT Hbik
FEHIAREHERS , R T Spearson #3407 , TE5F IE AR5 Fe
F/E &8, Hb WRE SRR | B 4 E 215 5(body mass
index, BMI) \MCV MCH . MCHC #J HA 8 &M (ES),
5 RDW BB MR EEH 0.054)

F5 Hb RESEKERISHREAXNERIEIRAHEXED N
Tab.5 Correlation analysis between Hb and growth indicators or
blood routine examination indexes

b ik

r, P{E
R E 0.233 0.000
-4 0.221 0.000
BMI 0.174 0.000
MCV 0.277 0.000
MCH 0.427 0.000
MCHC 0.319 0.000
RDW 0.054 0.000

26 RhbhistkEFALTABLIERGXR
FFIESR IR, UK Iy EAA R (R mRER 1,3
RIMLBRAE S 2), LB BT & | 5 & B i % $AE R 38 45 (MCV |
MCH ,MCHC & RDW) ¥ H 38 B4 B4 A logistics AU AT
A¥HT, GER R IR B R B B 1 59 A 3 (P<0.05,95%CI
3R 0.95~0.98 F1 0.97~1.0) ;MCV MCH . MCHC % RDW

5801l #9 & A AR (P<0.05,95%CI 43 B 4 0.83~0.93,1.01~
1.40,0.92~0.95 1 0.91~0.99) , SFIEFERE RAERG , LIEMEE
PROEBE RS N EER, L HGB Ry HARBH AT K
A& % (PROC GLM,MODEL WEIGHT HEIGHT=SEX AGE
HGB), R AHRAM SRR R G HH AT BEHHICK
Z (5K F=124.400, P=0.000; F=93.650, P=0.000) ,

3 3 i
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ERTEZRILAED, SRR EIILEHE T
TLHE SRR, 2 3R E IR A B TR = R
Rz — . ERIMIFEEE BB M % LB A%
R LBEATAR B EARAREMN, HYS
BUAE NI BRI R R B UIAHC
3.1 FRHNLERRRAERN

AR A2 KBS 3 X A 8 10 L 3 7RI A A
RN 24.1%, BURER M NE(99.9%), 4R 5
AR A BT R XA A& 2R e LE RN
K 2R AHE9(23.85%~25.00% ) ; 5 E N HARBT TR
ERZ LB BRE R E—EER /T 2015
FE(PEERERSBHERRIRE YA 5.0%,
TR 16.6%F) T 2.2%78, $/RE
PR XL ZE A 1 3 5 ] py A X P E—E 25,
Al RE 5 Hb X (R ER & S BN 257 & KB AN
BEREAR,

AN ARG R PR SE EA mAs HHEoh 22.6%, %
BERMARNK 25.7%, L EFMEIEREERT
H# (¥*=6.100, P=0.01) ; H#% A& HH RIEAE B &/
225 (=75.800, P=0.000) , HEE FF 4 A A, 22
I PR H SRR, IR SRR R LB X 3 AR
AERS LB AL A R, 5 Cai HI45 R —
H, HFERNFEHE S HEEDR,

32 FEHBILESNE bk ZIRARE AR A

BT M P, Bkt s AR R A =
JRERS A L3 A L 359 R B A /N A £ R
A BRI I H FAS b5 P ) MCV MCH F1
MCHC ¥R TS H ; In K2 HrH ,RDW 1S S8 A
R R BRGRAE B I 38 Ay SRR R BB (9 o A Ak A
AHIF T 1 X B2 AR I H FLFE AR A AT R B, F i
40 5AER M 4H A1 RDW 4, Eofh 3 87 I7E7E
BEEES (PEXHN 0.000), i#d Spearson A543
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