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Abstract: [ Objective] To understand the physical development level of 3=7 years old children in Zhag'yab, and to
provide reference for local health decision—making. [ Methods] A cross—sectional study was conducted between June 2021
and July 2021, with a sample of 1 247 Tibetan children aged 3-7 years from kindergartens in 13 districts of Zhag'yab.
Their height and weight were measured and the hemoglobin was detected by a unified method. Standard statistical method
was adopted (Z-score method). Z—scores of length /height—for—age (HAZ) , Z-scores of weight—for-age (WAZ) , Z-
scores of body mass index (BMI)—for—age (BAZ) and Z-scores of weight—for—height (WHZ) were calculated by WHO
Anthro v3.2.2 and WHO Anthro Plus. The nutritional status of children was evaluated according to WHO diagnostic criteria
for malnutrition and anemia.[ Results] The average WAZ and HAZ of children aged 3 to 7 in Zhag'yab were lower than the
WHO standards, except for the WAZ of 4—year old, the differences were statistically significant (P<0.05). The overall de-
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tection rate of malnutrition was 25.7%, stunting, underweight, wasting, overweight, obesity and anemia were 11.6%),

11.8%, 10.8%, 3.3%, 1.8% and 29.3%, respectively. The detection rates of all indicators in boys were higher than those

in girls, and the differences were not statistically significant (P>0.05). The overweight rate and obesity rate of rural chil-

dren were lower than those of urban children, and the other detection rates were higher than those of urban children. The

differences of underweight rate, obesity rate and anemia rate were statistically significant between urban and rural children

(P<0.05). Among the detection rates of all indicators in different age groups, there were statistically significant differences

in the overweight rate and the anemia rate (P<0.05). The overweight rate of children aged 4 and the anemia rate of children

aged 5 were the highest.[ Conclusions] The physical development of children aged 3 to 7 in Zhag'yab is poor, and the prev-

alence of malnutrition and anemia is high. Underweight and anemia are more serious in rural children, and the overweight

and obesity problem of urban children is emerging. More attention should be paid to promote their nutritional status. The

prevention and intervention of children’s malnutrition should be strengthened in Zhag'yab.
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Table 1 Height, weight and BMI of children aged 3-7 in Zhag'yab

(x+s)

Male Female Total
[ Height ~ Weight  BMI Height ~ Weight  BMI Height ~ Weight  BMI
N kg /(kg/m?) i kg /(kg/n) ffm kg /(kg/m?)
Agelyears
3 90 977440 15020 157+18 69 96.8+53 147+1.9 157+2.0 159 97.3+46 14.8+2.0 15.7+1.8
4 166 106363 17.9:2.8 16.0:2.4 166 104.0+5.6 17427 161223 332 105.1%6.1 17.6:2.7 16.0:2.4
5 208 109.4+6.8 17.8+3.4 14.9+2.4 193 108.6+5.7 17.3+3.7 147+3.1 421 109.0:64 17.6:3.5 14.8+2.8
6 156 116.4:7.6 21333 158423 106 114.5:6.6 205:2.8 157+2.0 262 1156572 21.0:3.1 157222
7 40 120687 23.7+3.0 165:25 33 1184185 23.0+33 164+1.9 73 119.6+8.6 234232 16422
District
Utban 194 112.3:10.0 20.5:4.3 16329 129 110.0+83 19.0+3.0 157+2.0 323 111.4+94 19.9+39 16.0:2.6
Rural 486 1082+8.5 179833 153:2.1 438 106.7+82 17.6+3.8 15428 924 107.5:8.4 17.7+3.6 15324
HGB
Anemia 210 108.0:8.6 18.1+3.4 15.5:2.0 155 106784 17.3%3.1 152:2.4 365 107.4¢8.5 17.8+33 154%22
Normal 470 109.9+9.3 18.8+4.0 15.6:2.5 412 107.8+8.4 182+3.9 15.6:27 882 108989 18539 15.6+2.6
Total 680 109.319.2 18.6+3.8 15.5+2.4 567 107.5+8.4 17.9+37 155+2.6 1247 108.5+8.8 18.3+38 15.5:2.5

BMI: Body Mass Index; HGB: hemoglobin.
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Table 2 Z-scores of nutrition assessment indicators of children aged 3—7 in Zhag'yab (x+s)

[tems n WAZ HAZ BAZ WHZ
Agelyears
3 159 -0.30+0.95 -0.61+1.03 0.11+1.45 0.10+1.39
4 332 0.04+0.99 -0.29+1.19 0.31+1.73 0.35+1.69
5 421 -0.89+1.15 -0.84+1.11 -0.56+1.69 =
6 262 -0.27+0.94 -0.54+1.24 0.02+1.56 =
7 73 -0.23+0.99 -0.80+1.58 0.32+1.47 _
District
Urban 323 0.04+1.06 -0.29+1.34 0.29+1.66 0.63+1.62
Rural 924 -0.55+1.07 -0.71x1.12 -0.20+1.66 0.14+1.58
HGB
Anemia 365 -0.56+1.09 -0.79+1.25 -0.12+1.65 0.37+1.63
Normal 882 -0.33+1.09 -0.52+1.17 -0.05+1.68 0.23+1.59
Total 1247 -0.40+1.10 -0.60+1.20 -0.06+1.68 0.29+1.61

WAZ: Z-scores of weight—for—age; HAZ: Z-scores of length /height—for-age; BAZ:

for-height; HGB: hemoglobin.
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144.628, P<0.001; BAZ: F=2.876, P=0.090;
WHZ: F=5.472, P=0.020) . 1E% JL# WHZ ¥I{E K
T )L, WAZ HAZ . BAZ H{H & T4 1)L 2,
WAZ HAZ M2 A 51122 X (P<0.05) , 1IE# L
Y E SRV 4R bR AR OKOF = T AR L 3E (F=
149.510, P<0.001;&2).
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WAZ: Z-scores of weight—for—age; HAZ: Z-scores of length/
height—for—age; BAZ: Z-scores of BMI-for-age; WHZ: Z-scores of
weight—for—height. Taking WHO standards as the baseline, all the nu-
trition assessment indicators of urban children except HAZ were higher
than WHO standards, while those of rural children except WHZ were
lower than WHO standards. All nutrition assessment indicators of ur-
ban children were higher than those of rural children.

B1 WHRRHILEEFTNIERS WHORRELLE
Fig.1 Comparison of nutrition assessment indicators of
urban and rural children with the WHO standard
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WAZ: Z-scores of weight—for—age; HAZ: Z-scores of length/
height—for-age; BAZ: Z-scores of BMI-for-age; WHZ: Z-scores of
weight—for—height. Taking WHO standards as the baseline, the WHZ of
normal and anemic children was higher than the WHO standard, while
the other three nutrition assessment indicators were lower than the
WHO standards. The WHZ of normal children was lower than anemic
children, while the other three nutrition assessment indicators were
higher than anemic children.

2 EEILE.ROJIEEFTMNERS WHORRELLE
Fig. 2 Comparison of nutrition assessment indicators of

normal and anemic children with WHO standard
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B 22 A G5 L (P<0.05) . 3% LE R KR
G R ot (13.8%) , 5 % JL ALK i &2 R i &
(14.3%) ,6 % JLEE MIHE F i i (11.5%) , AN [FAE 1%
LIRS R 2 T8 CEE 2 L(P>0.05;483) o
253 EhREEABERL ZHA3I~7FILER
B ER HR59h 3.3% . 1.8% , 5 K H R
TR, R G X (P>0.05) . 3T L
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Il £ 2R 29.3%, 55 FE A 1ML % (30.9% ) = T L #H
(27.3%) , Z R ICGe 11273 L (P>0.05) . fFf L
T (31.0%) = T3k JLEE (24.5%) , 22 %A G it
22 (P<0.05) . 5% LM F i (35.2%)
7% L BRI ERAR (13.7% ) , AN [RIAFHE 40 18] 2% 1L
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Table 3 Malnutrition and anemia in children aged 3—-7 in Zhag'yab [n(%)]
[tems n Stunting Underweight Wasting Overweight Obesity Malnutrition Anemia
Gender
Male 680 85(12.5) 82(12.1) 78(11.5) 27(4.0) 14(2.1) 186(27.4)  210(30.9)
Female 567 60(10.6) 65(11.5) 57(10.1) 14(2.5) 8(1.4) 134(23.6)  155(27.3)
X 1.107 0.105 0.644 2.243 0.749 2.243 1.877
P 0.293 0.746 0.422 0.139 0.387 0.134 0.171
District
Urban 323 30(9.3) 21(6.5) 26(8.0) 15(4.6) 10(3.1) 72(22.3) 79(24.5)
Rural 924 115(12.4)  126(13.6)  109(11.8) 26(2.8) 12(1.3) 248(26.8)  286(31.0)
X 2323 11.716 3.481 2.521 4.461 2.596 4.876
P 0.127 0.001 0.062 0.112 0.035 0.107 0.027
HGB
Anemia 365 61(16.7) 51(14.0) 40(11.0) 9(2.5) 6(1.6) 110(30.1) =
Normal 882 84(9.5) 96(10.9) 95(10.8) 32(3.6) 16(1.8) 210(23.8) -
b% 12.982 2.368 0.009 1.097 0.043 5.418 -
P <0.001 0.124 0.923 0.295 0.835 0.020 -
Agelyear
3 159 22(13.8) 19(11.9) 15(9.4) 6(3.8) 2(1.3) 42(26.4) 41(25.8)
4 332 35(10.5) 34(10.2) 36(10.8) 19(5.7) 10(3.0) 84(25.3) 89(26.8)
5 421 51(12.1) 60(14.3) 48(11.4) 5(1.2) 7(1.7) 112(26.6)  148(35.2)
6 262 28(10.7) 28(10.7) 30(11.5) 9(3.4) 2(0.8) 65(24.8) 77(29.4)
7 73 9(12.3) 6(8.2) 6(8.2) 2(2.7) 1(1.4) 17(23.3) 10(13.7)
X 1.493 4.425 1.304 12.236 4.158 0.581 17.498
P 0.828 0.352 0.861 0.016 0.347 0.965 0.002
Total 1247 145(11.6)  147(11.8)  135(10.8) 41(3.3) 22(1.8) 320(25.7)  365(29.3)
HGB: hemoglobin.
BRI LES A FZ K, migE e {XRENS Sz X BUE (2805 TR U 2R G
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R 2R 22—
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