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Analysis of the nutritional status and influencing factors of Tibetan and Mongolian children and adolescents in Golmud
City, Qinghai Province in 2022/ GAZANG Zhuoma", ZHOU Keting, ZHAO Lei, ZHANG Bin, JIAN Wenxiu, NUO Gan, MENG
Xiangyang, LI Tiemei, WANG Youfa, PENG Wen." Department of Public Health, School of Medicine, Qinghai University, Xining
(810008), Qinghai Province, China

[Abstract] Objective To investigate the nutritional status and influencing factors among Tibetan and Mongolian children and
adolescents aged 7-18 years in high-altitude regions, so as to provide evidence for early prevention and control of malnutrition in
this population. Methods From May to June 2022, a cluster sampling method was employed to recruit 1 019 Tibetan and Mongoli-
an children and adolescents aged 7-18 years from two primary and secondary schools in Golmud City. Physical examinations, dieta-
ry frequency questionnaires, and physical activity assessments were conducted. Nutritional status was classified as obesity, com-
bined overweight/obesity, underweight, or central obesity according to national standards including Screening for Overweight and O-
besity among School-age Children and Adolescents, Screening Standard for Malnutrition of School-age Children and Adolescents,
Blue Book on Obesity Prevention and Control in China. Chi-square tests, ¢ test and Logistic regression analyses were performed to i-
dentify factors associated with different nutritional statuses. Results The detection rates of obesity, combined overweight/obesity,
underweight, and central obesity were 8.0%, 18.1%, 5.2%, and 19.7%, respectively. The height of children and adolescents
across all age groups was generally lower than the national standard values. Tibetan participants exhibited significantly lower height-
for-age Z-scores (HAZ) (9-10, 13-17 years, Z=2.01, 2.78, 4.16, 3.38, 4.12, 3.63, 3.00) and BMI-for-age Z-scores ( BAZ)
compared to Mongolian participants (Z=-2.95, -2.47, -2.31, -2.89, -2.14, -2.17)(P<0.05) . Multivariate Logistic regression
revealed that Mongolian children and adolescents had higher risks of obesity (OR=2.20) and combined overweight/obesity ( OR =
2.18) (P<0.05). Additionally, insufficient moderate-to-vigorous physical activity (MVPA) was associated with an increased risk of
central obesity (OR=1.48, P<0.05), compared with children and adolescents who meet the standard of MVPA. Conclusions The
rates of overweight and obesity among Tibetan and Mongolian children and adolescents in Golmud City are higher, influenced by
multiple factors. Nutrition interventions and physical activity strategies tailored to ethnic characteristics should be implemented, with
emphasis on promoting MVPA to improve nutritional outcomes in this population.
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Table 1 Distribution of basic characteristics among children and adolescents of different genders
WU B N3 SURSCIREE BRI
N ki L L itk NFELUT NEA mTRMULE RE MEUT MR mRRDLE REE

L 475 273(57.5)  150(31.6)  52(10.9) 391(82.3)  84(17.7) 314(66.1)  59(12.4)  36(7.6) 66(13.9)  318(67.0) 42(8.8) 45(9.5)  70(14.7)
r 544 321(59.0)  133(24.5)  90(16.5) 442(81.2)  102(18.8) 375(68.9)  50(9.2)  51(9.4) 68(12.5) 370(68.0) 33(6.1) 63(11.6) 78(14.3)
X218 10.44 0.19 4.11 3.79
Pf 0.01 0.66 0.25 0.29
Wi R 1 )i 5 AL ] I R A ) HRARD

” it Rikh L ik Bl Rk i iL# BE [
9 475 275(57.9) 200(42.1) 435(91.6) 40(8.4) 288(60.6)  187(39.4) 35(7.4) 351(73.9) 46(9.7) 43(9.0)
i 544 219(40.3) 325(59.7) 521(95.8) 3(4.2) 324(59.6)  220(40.4) 18(3.3) 431(79.2) 57(10.5) 38(7.0)
X2 31.58 7.69 0.12 10.50
P <0.01 <0.01 0.73 0.02
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&2 ARYUNLEE DER TR LB M(IQR) ]
Table 2 Comparison of dietary pattern scores among children

and adolescents in different groups| M(IQR) ]

A5 W ANE FiE W X R
3] B 475 -0.18(1.03) -0.82(1.30) -0.21(1.02)
& 544 -0.26(1.13) -0.17(1.38) =0.22(1.02)

714 1.55 0.36 0.68

P 0.12 0.72 0.49
priluliis P 81 -0.32(0.93) -0.03(1.47) =0.03(1.00)
& 938 -0.22(1.09) -0.13(1.31) =0.23(1.00)

VAL 1.31 -0.83 -1.90

P 0.19 0.41 0.06
gy i e 184 -0.34(0.94) -0.16( 1.45) =0.02(1.09)
JE 835 -0.19(1.11) -0.11(1.29) -0.25(0.98)

VAL 1.87 0.57 -3.37

PfE 0.06 0.57 <0.01
prgnlp L] = 53 -0.23(0.99) 0.10(1.51) -0.27(0.90)
& 966 -0.22(1.09) -0.12(1.31) =0.21(1.02)

VAL 0.14 -1.37 0.39

PAH 0.89 0.17 0.70
EEPLE 2 201 -0.29(1.02) =0.09( 1.41) -0.08(1.11)
I e % 818 -0.22(1.10) -0.12(1.35) -0.25(0.97)

714 0.77 -0.14 -2.91

P 0.44 0.89 <0.01
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F3 AFRMEMNRGILER DEN HAZ 53O M(IQR) ]
Table 3 Distribution of HAZ among children and adolescents of different genders and ethnicities| M(IQR) ]

L N st 14 8 4 94 10% 1% 2% 13% 14 % 15% 16 % 17%
B 47 0.95(0.81) -0.50(1.60) -0.26(1.68) -0.53(1.47) -0.41(1.57) -0.72(1.83) -0.64(2.28) -0.55(2.24) -0.74(1.35) -0.89(0.87) -0.41(1.11)
i 496 0.59(1.44)  0.08(0.67) -0.81(1.02) -0.49(1.86) -0.16(1.64) -0.45(1.56) -0.44(1.55) -0.62(0.96) -0.66(1.17) -0.67(0.97) -0.13(1.34)
AL 0.35 0.65 115 1.15 1.19 0.60 0.08 0.78 0.02 1.16 1.04
P 0.72 0.52 0.25 0.25 0.24 0.55 0.94 0.4 0.98 0.25 0.30
Rk Bk 774 -0.25(0.76) =0.75(1.32) -0.60(1.56) -0.32(1.58) -0.72(1.81) -0.77(1.81) -0.69(1.47) -0.84(1.08) -0.89(0.90) -0.56(1.20)
SFhiE 169 0.59(1.40)  0.08(1.09) 021(1.73) 0.46(1.58) 0.31(0.96) -0.16(1.39) 0.74(1.15) 0.22(1.57) 0.24(0.89) -0.07(1.03) 0.08(0.88)
Z{8 0.13 2.01 278 1.87 1.62 416 3.38 412 3.63 3.00
P 0.90 0.04 <0.01 0.06 0.11 <0.01 <0.01 <0.01 <0.01 <0.01
F 4 AFEMEIRBEILET DR BAZ S-S L M(IQR) ]
Table 4 Distribution of BAZ among children and adolescents of different genders and ethnicities| M(IQR) ]
LI 7 N gatls 1% 8% 9% 104 1% (VB2 134 144 154 16 % 174
B 447 2.18(3.45) -0.07(0.44) 0.15(1.51) -0.07(1.57) 0.06(1.26) 0.02(1.69) -0.07(1.45) -030(1.34) -0.35(1.21) 0.03(1.69) -0.36(1.51)
B's 496 -0.26(1.16) -0.36(1.08) ~0.01(1.18) -0.20(1.14) -0.09(1.64) 0.01(1.42)  0.05(1.26) -0.03(1.17) 0.29(1.27) 0.58(1.30)  0.21(1.24)
Z{8 -1.41 -0.89 -1.86 -0.78 -0.10 -0.48 0.23 0.76 2.53 2.25 137
P 0.22 0.37 0.06 0.44 0.92 0.63 0.82 0.45 0.01 0.02 0.17
RiE o RE 774 0.32(0.58) -0.04(1.17) -0.17(1.29) -0.01(1.48) 0.01(131) -0.08(1.01) -0.33(1.32) -0.21(1.32) 0.24(1.26) -0.40(1.15)
SHiE 169 -0.13(1.73) ~0.36(0.55)  0.43(1.49) 0.39(1.18) -0.31(1.42) 0.60(2.35) 0.71(0.94) 036(1.99) 0.40(2.12) 091(1.17)  0.24(1.40)
A 1.20 -2.95 -1.81 0.51 -1.08 -2.47 =231 -2.89 -2.14 =217
P g 0.28 <0.01 0.07 0.61 0.28 0.01 0.02 <0.01 0.03 0.03
x5 AEABILEE DFEEFRRIGAHER R0
Table 5 Univariate analysis of nutritional status of children and adolescents in different groups
g1 - A — ‘EEH Lﬁ%ﬂﬂm ”{%; rh‘u P AR fe
WHAS Xl WHAEC X (oA DN S O -] R AE XY
R I 594 44(7.4) 9.00* 94(15.8) 10.49°* 29(4.9) 0.50 114(19.2) 5.58
Wit 283 17(6.0) 51(18.0) 15(5.3) 49(17.3)
i 142 20(14.1) 39(27.5) 9(6.3) 38(26.8)
RJ% T 833  51(6.1) 20.81**  125(15.0) 28.71** 46(5.5) 0.95 147(17.7)  12.45**
a3 186 30(16.1) 59(31.7) 7(3.8) 54(29.0)
S SRR INFELTF 689  44(6.4) 11.71°* 117(17.0) 4.98 41(6.0) 2.43 122(17.7) 7.25
N2l 109  16(14.7) 25(22.9) 4(3.7) 25(22.9)
ULk 87  11(12.6) 21(24.1) 3(3.5) 25(28.7)
ANHIIE 134 10(7.5) 21(15.7) 5(3.7) 29(21.6)
BRSO INFELLF 688  46(6.7) 7.61 109(15.8) 1520 * 41(6.0) 3.13 121(17.6) 7.23
I/ R 75 11(14.7) 23(30.7) 2(2.7) 20(26.7)
= DL 108 12(11.1) 28(25.9) 3(2.8) 28(25.9)
AHIE 148 12(8.1) 24(16.2) 7(4.7) 32(21.6)
hEREE S AR 494 35(7.1) 0.98 77(15.6) 3.95 25(5.1) 0.04 81(16.4)  6.71*
p Suy 7y 525 46(8.8) 107(20.4) 28(5.3) 120(22.9)
T B ] EH 956  75(7.9) 0.23 172(18.0) 0.04 50(5.2) 0.03 191(20.0)  0.63
FURN 63 6(9.5) 12(19.1) 3(4.8) 10(15.9)
I AR Fiof 1] kbR 612 38(6.2) 6.34" 94(15.4) 7.53* 34(5.6) 0.39 113(18.5) 1.54
Kikbr 407 43(10.6) 90(22.1) 19(4.7) 88(21.6)

O WBFENKEIER/%, * P<0.05,** P<0.01,
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Figure 1 Interpretability of the SHAP framework on different nutritional statuses among children and adolescents
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