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Exploration of muscle mass index and its association with cardiovascular risk factors among adolescents in Xinjiang’s agri-
cultural and pastoral areas/ZHAO Yali*, LIU Weichen, LIU Shengze, Alimujiang. * College of Physical Education, Kashi Univer-
sity, Kashi (844000), Xinjiang Uygur Autonomous Region, China

[Abstract] Objective To explore the muscle mass index (MMI) among adolescents in Xinjiang’s agricultural and pastoral areas
and its association with cardiovascular risk factors, providing references and basis for the prevention and intervention of cardiovascu-
lar diseases among adolescents in these regions. Methods From March to July 2023, a total of 1 842 students aged 13-18 years
from four middle schools in Yili agricultural and pastoral areas of Xinjiang were selected using cluster random sampling. Measure-
ments of muscle mass, physical indicators, questionnaires, and blood samples were conducted and analyzed. Statistical analyses
were performed using one-way analysis of variance, Kruskal-Wallis H test, Mann—Whitney U test, and Logistic regression analysis.
Results There were significant differences in weight, body mass index ( BMI), waist circumference, muscle mass, systolic blood
pressure, diastolic blood pressure, total cholesterol, high-density lipoprotein cholesterol and fasting blood glucose among adolescents
with severe, insufficient, good, and sufficient MMI in Xinjiang’s agricultural and pastoral areas( F = 326.78, 634.76, 261.67,
134.56, 80.14, 16.78, 5.84,21.67, 3.42, P<0.01) . Logistic regression analysis showed that, after adjusting age and BMI, the risk of
cardiovascular risk factors aggregation in adolescents with good (OR=0.55-0.62) and adequate (OR=0.52-0.57) MMI were lower
than that in adolescents with insufficient MMI ( P<0.05) . After gender stratification, the risk of cardiovascular risk factors aggrega-
tion in adolescents with good MMI for boys ( OR=0.48-0.62) and with good MMI for girls (OR=0.61) were also lower than that in
adolescents with insufficient MMI ( P<0.05) . Conclusions MMI in adolescents from agricultural and pastoral areas of Xinjiang are
positively correlated with cardiovascular health. Future efforts should focus on muscle strength training for adolescents in these are-
as, as improving MMI can play a positive role in promoting cardiovascular health in adolescents.
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Table 2 Comparison of each index in adolescents with different muscle mass indices in agricultural and pastoral areas of Xinjiang (x+s)

W M RS e K P L L o
(kg+m™2) mmHg mmHg  (mmol « L™1) (mmol « L™") (mmol « L") (mmol « L™") (mmol - L™1)?
FEEAR 80 16.03+1.12 167.03+8.81 46.12¢5.32 17.24£1.23  67.824¢4.76 107.82+9.12 70.124¢8.56 4.06+1.02  1.54+0.47  2.16+0.83  5.02+0.78 1.02(0.94,1.11)
N 467 16.05¢1.14 168.02¢8.51 51.21x6.51 18.16+1.87 69.37£5.03 108.67+11.27 68.56+7.89 ~ 4.11x0.94  1.55:0.42  2.21x0.79  4.86+0.82 0.97(0.91,1.02)
R 811 16.04+1.12 168.08+8.49 56.08+£9.27 21.42+2.35 73.67+7.42 112.56+11.23 67.35£7.56  3.95:0.92  1.42:¢0.37  2.11+0.84  4.76£0.76 0.98(0.92,1.03)
TR 484 16.03+1.15 168.05£8.43 70.16+9.32  25.68+2.89 84.37+10.32 119.52+11.87 68.72¢8.56  3.96+0.97  1.36£0.36  2.24+0.85  4.81+0.61 1.19(1.09,1.25)
F/HTE 17.12 1.57 326.78 634.76 261.67 80.14 16.78 5.84 21.67 2.49 3.42 25.47
P <0.01 0.19 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.06 0.02 <0.01
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A I fe o R 2 N 1K= A AT
PER Y )
P MMI 4 A% 12 o3
5 AR 376 1.00 1.00
Raf 500 0.62(0.44~0.85) **  0.48(0.31~0.82) * *
T 259 0.57(0.34~0.97) *  0.57(0.29~1.19)
g iy 171 1.00 1.00
848 311 0.61(0.39~0.92) *  0.63(0.36~1.13)
TR 225 0.59(0.32~1.08) 0.47(0.22~1.04)
it AR 547 1.00 1.00
[ER 2 811 0.62(0.47~0.81) * *  0.55(0.38~0.81) * *
T 484 0.57(0.38~0.86) * *  0.52(0.31~0.88) *
7. " P<0.05," " P<0.01,
3 g

WEAERITFE 4 2R 7 v L PR Do X AR A
s b B BRAE O %O i A5 £t 5 e 38 B 52

Wi 87200 AR 4 R S X A X /D AR A
% HESIRT BMI PR S 23 B & B, MM R 47 Fi 5 2 1)
AR LA GRS R 38 3R A 19 A XU ARG, 7T
ULAE T D AE I SO 45 4 v WL PR o oo I 7 1 B
PR3 SRR 2 2B JA e AT 1000 ol 5 fedt e 2 A R
ISR, — 00 P Rt X 5 /DA R R A 45 2R s
BABRIE R g T A, A
WFoEaiie—a0" . ARG, B i X F A4 B A4
(1) MMI (5 T2 A, vl RE 55100 22 S R 3R 23 K
SEANTRA X, WA T B A Bk B AR MR 1
WMEAF LA P8 | ML A X IS AR AR 4
RIE IR, RBX 16~ 18 F T A MMIL A JE Y He 31l v
T 13~15 % 4 AT Re R o Bl 5 AR 0% i 3 1, 4R
FELL G R E, INZ R EFER R B
Yoy 25 (R A S BEOULIA o i 5 B v 13 KON A
TN, T 5 3 AR 08 B D AR MMIL R 2 11 L )
AL R BN B A X DA MML K5
O LA PR 2R SR 4 22 (8] A TE A G, SR 1T AE R % BMI
PUG I B SCR A8 N A SC, Al B S BMI /&
DS FE R I R RAEM G N ZE , BMI 5 MMI &£ 1E A
X, PRI R TR BMI B, MMI 5.0 I 55 5 16 PR 2% 3 4k
SEPUIEASE S A IE AR W AE B I, MM A g 1) 75 70
Ao I A 5 R 2 SR AR 1 XU A AT
AWFFREE A LB, 5 MML A 21T EM T,
MMI R J 58 /2 10 75 /0 AF 2 AR 0 A8 1 6 TR 3R SR 4
(R RBS EIRRAEG , A SR AR5 & 0, 5 WL A Jo o 1E &% 2 A
L, LA Joi 2t AR o B8 5 A B e 45 AR i 0
NI 008 O il B 1 & A2 — T30 P B 2




o [ 254G A 2025 4F 4 45 46 555 4 1 Chin J Sch Health, April

2025, Vol.46,No.4 - 591 -

AR A LS R R, WL R 5000 i 45 AT fa B
DR 2% 1 SR A L AU G, e WA — 2 10 L PA) Jo 8 6 98
RO LA 150 110 2 A B R VR T x5 A0 4R
JUL PR 3 o 1 A5 Akt BRE () RSV FH ML, 38 AT i PR
JUL PR J5 S 174) 84 o A 1 5 AR R A R 5 B o A A O B,
T LR P K 7 B A R A 11 P 1 ) i 2 R | IR A 4%
FE MR KA M, A e A A7 i
B Z 2K BT AR MEEAEZ W, (RN MR
UV 2 S EUILIA BT A A2 5L IR A2 35018 1 19
KA T IALAE | U 7= A AN RS2 e, DA 5 | A 0 I A8 fe
B R AR AW 5T P AR A X T A MM
TR0 1 58 & I PR SR 4 2 ] 11 9 AR AE ) =2 (1]
FrE2ES . nTRERCA BA S AL, LSRRI
Sy AGANTR], TR SR A 7 8 3k R 5 R 3500 1L 7 9 5 1Y)
K R HEER GRS

AW WATAE — 2 1 R B . 8 5, B 5% R B I
TIAIFSE , Toy e R SR, A Sk i 647 BB F 58, LA B 4
BT R SRIE R AR A e IX A 2 A R AT T
AR N2 5 2 IRV BB R, 4 2 4 % B
SRR R AR, e, MR PR B A B, RSk N
B S E S A O AT A R LU R o
R R T T O

ZE LTI, B ER AR AR X /D AR AR # BMI ),
MMI BAEE 1T HE4 S EOO 1L G B R 2R 3 48 XU 1)
A, AR NEEA I AR T B, L H LT
RELERE R A =, 82 o UL PR Jo e /KT, % R AIG O I 58 1 G
REMRE 57 D40 5 i Bl K O B U
b,
FIZZeA Bl A R A TR 25 e,
3 30k

(1] 3R T E b XL ZE T AR O VB PRI e o D 38 e 38 B AR %
OIS FITIRER SR [ D] AR TR R R, 2022.
ZHANG H.Effects of cardiovascular disease risk factors and their in-
teraction on cardiovascular structure and function in children and ado-
lescents in Ningxia[ D].Yinchuan:Ningxia Medical University, 2022.
(in Chinese)

(2] ZEXON, et k. sh i 7~17 % L3R 4 1993-2011 4F1fL
JEfw R AR LT[ 1]. P E 2R T4, 2016,37(10) ;1449
1452.

LIS S,MA C W,XI B.Trends in elevated blood pressure among Chi-
nese children and adolescents, 1993 -2011[ J ]. Chin J Sch Health,
2016,37(10) ;:1449-1452.(in Chinese)

[3] EE AR ARG Zit LB AR O AP R D Z 97 B X
FATM [ D4R TEERERS:, 2021
MA L. Research on cardiovascular disease risk factors and risk evalua-
tion of children and adolescents with different levels of physical activi-
ty[ D].Yinchuan; Ningxia Medical University, 2021.(in Chinese)

(4] e EALLE AL e 5 30 400 S0 0 PO M A B 3 (0], A 2 T
H, 2019, 40 (6) :803-804.

[5]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

XI B.Children obesity and short-term subclinical cardiovascular dam-
age[ J].Chin J Sch Health, 2019, 40 (6) :803-804.(in Chinese)
IDA S, KANEKO R, IMATAKA K, et al.Effects of antidiabetic drugs
on muscle mass in type 2 diabetes mellitus[ J ].Curr Diabetes Rev,
2021,17(3) :293-303.
KIM H J, JUNG D W, WILLIAMS D R.Age is just a number; pro-
gress and obstacles in the discovery of new candidate drugs for sar-
copenia[ J].Cells,2023,12(22) :2608.
MERZ K E, THURMOND D C.Role of skeletal muscle in insulin re-
sistance and glucose uptake[ J].Compr Physiol,2020,10(3) :785-
809.
LIU J T,YAN Y K,XI B, et al. Skeletal muscle reference for Chinese
children and adolescents[ J]. J Cachexia Sarcopenia Muscle,2018,10
(1):155-164.
KIM J H,PARK Y S.Low muscle mass is associated with metabolic-
syndrome in Korean adolescents: the Korea national health and nutri-
tion examination survey 2009—-2011[ J].Nutr Res,2016,36(12):
1423-1428.
GRACIA-MARCO L,MORENO L A,RUIZ J R, et al. Body composi-
tion indices and single and clustered cardiovascular disease risk fac-
tors in adolescents ; providing clinical-based cut-points[ J]. Prog Card-
iovasc Dis,2016,58(5) :555-564.
WENG L, XU Z, CHEN Y, et al. Associations between the muscle
quality index and adult lung functions from NHANES 2011-2012[J].
Front Public Health,2023,11:1146456.
G [E 2 A R T S AR R PR T4 2014 4T 4 [ 2 A5 R 5 f B 4
T M)A R EE th A, 2014.:41-47.
Group National Student Physical Fitness and Health Survey. 2014 na-
tional student physical fitness and health survey handbook [ M ]. Bei-
jing: Higher Education Press,2014.:41-47.(in Chinese)
TR, IER A ORAS R 3~ 17 & LB ] AT ) A0 B i
JESBARIEL) ] PRI R A%, 2017,25(5) :428-435.
FAN H,YAN Y K, MI J.Updating blood pressure references for Chi-
nese children aged 3—17 years[ J ].Chin J Hypertens,2017,25(5) :
428-435.(in Chinese)
GUO B, XU Y, GONG ], et al.Reference data and percentile curves
of body composition measured with dual energy X-ray absorptiometry
in healthy Chinese children and adolescents[ J]. J Bone Miner Metab,
2015,33(5) :530-539.
GUO B, WU Q, GONG J, et al.Relationships between the lean mass
index and bone mass and reference values of muscular status in
healthy Chinese children and adolescents[ J]. J Bone Miner Metab,
2016,34(6) :703-713.
rhie N R A ] [ 58 TLAE R A B 2 01 22 2 R LT 9 47
5 O A . WS/T 586—2018 [ S 1. b5t ot [ i off: th A At
2018.
National Health and Family Planning Commission of the PRC. Screen-
ing for overweight and obesity in school-age children and adolescents:
WS/T 586-2018 [ S]. Beijing: Standards Press of China, 2018. (in
Chinese)
Expert Panel on Integrated Guidelines for Cardiovascular Health and
Risk Reduction in Children and Adolescents, National Heart Lung and
Blood Institute. Expert panel on integrated guidelines for cardiovascu-
lar health andrisk reduction in children and adolescents : summary re-
port[ J].Pediatrics,2011,128 (Suppl 5) ;S213-S256.

(T#% 59 W)



- 596 -

e 2 T4 2025 4F 4 A58 46 455 4 ] Chin J Sch Health, April 2025, Vol.46, No.4

[14]

[15]

[16]

[17]

[18]

tics of scarlet fever cases in Songjiang District, Shanghai,2017-2021
[J]. South China J Prev Med, 2023,49(6) :747-750.(in Chinese)
BEER, Slolat, REM. 2010—2019 4F Hr ERLT AL G it 23 £
HAPHTT]. BN, 2023,38(3) ;287-293.

CULJ Y, ZHANG Y W, SU X M. Spatiotemporal scan statistic of
scarlet fever in China, 2010-2019[ J]. Dis Surveill, 2023,38(3) :
287-293.(in Chinese)

VIR . 4 [E B LL 3R A 2 () 43 A1 458 ik K DL - 8y e 2 S R A0F 5T
[D]. =M 22K, 2023.

XIANG Y Y. Spatial distribution characteristics and Bayesian spatio-
temporal modeling of scarlet fever incidence in China[ D]. Lanzhou
Lanzhou University, 2023.(in Chinese)

PISTE, SENEAR, ALARA. 2012—2021 AU 5T T A 5 Ll X 40 1
R MATIR AT [ ], FUB B A i e 7, 2023,39(7)
747-752.

SUN L K, CAI W L., REN L J. The epidemiological characteristics of
bacillary dysentery cases in Shijingshan District of Beijing from 2012
to 2021[ J]. J Prev Med Inf, 2023,39(7) :747-752.(in Chinese)
FIREE, Bk, ZEHE, % 2010—2019 4R MR A PR AT
AR AT [I]. SCHTBT B, 2021,28(4) :439-441.

LU X R, LU B, LUAN B, et al. Epidemic characteristics of bacillary
dysentery in Jilin Province,2010-2019[ J]. Pract Prev Med, 2021,
28(4) :439-441.(in Chinese)

R, XIHEBE, REHT, . 2011—2020 4F U1 2 40 i AT
FIMGEAE AT ) ] TR R 2 R, 2022,38(7) :906-911.
HAO C X, LIU Y Q, YUAN H, et al. Analysis on the epidemiologi-
cal characteristics of bacillary dysentery in Sichuan Province from
2011 to 2020[ J]. J Prev Med Inf, 2022,38(7) :906-911. (in Chi-

nese )

FHE, E, MeHafh, 25 2016—2019 4FE4L 50 AT 40 5 MR AT

(E#% 591 W)

[18]

[19]

[20]

[21]

[22]

[23]

[24]

MOMMA H, KAWAKAMI R, HONDA T, et al.Muscle-strengthening
activities are associated with lower risk and mortality in major non-
communicable diseases:a systematic review and Meta-analysis of co-
hort studies[ J]. Br J Sports Med,2022,56(13) :755-763.

LI G, LI J, GAO F. Exercise and cardiovascular protection[ J]. Adv
Exp Med Biol,2020,1228.205-216.

PASCHOU S A, BLETSA E, STAMPOULOGLOU P K, et al.Thyroid
disorders and cardiovascular manifestations: an update [ J ]. Endo-
crine ,2022,75(3) :672-683.

R I R REE, AL, S PR K B 6~ 15 B R LEE
AR LMS A B HUUFIIE AR AR bR [ 1] v B Rl AR o 2
#£,2020,28(10) :1529-1534.

GAO Y Y,GUOJL E T,ZHANG S C, et al. LMS analysis of muscle, fat
and other related indicators of 615 years old Tibetan children and
adolescents in Qushui County of Lhasa[ J].Chin J Fam Plann,2020,
28(10) :1529-1534.(in Chinese)

NUZZO ] L.Sex differences in skeletal muscle fiber types:a Meta-a-
nalysis[ J |.Clin Anat,2024,37(1) :81-91.

TOCH A ORAR T L AR MG 5 AT IR Meta
SARTLI]. AR TR A, 2015,36(1) :71-77.

DING W Q,DONG H B, MI J.Prevalenee of dyslipidemia in Chinese
children and adolescents; a Meta-analysis [ J ]. Chin J Epidemiol,
2015,36(1) :71-77.(in Chinese)

SWALSINGH G, PANI P, BAL N C.Structural functionality of skele-

PEFRHIE ST T]. HHBAIE T, 2022,16(4) :244-248.

TIAN Y, HUANG Y, CHEN Y W, et al. Epidemiological character-
istics analysis of bacillary dysenteric cases in Beijing, 2016 -2019
[J].Cap J Public Health, 2022,16(4) :244-248.(in Chinese)

[19] FRHr, 259, U, 45 2015—2019 454 i 45 R 45 A i

SrRrLI]. hEBE AR, 2021,43(2) :107-112.

WANG Q, LIT, DU X, et al. The analysis of national tuberculosis
reported incidence and mortality, 2015-2019[ J].Chin J Antituberc,
2021,43(2) :107-112.(in Chinese)

[20] REUTER A, HUGHES J, FURIN J. Challenges and controversies in

childhood tuberculosis[ J]. Lancet, 2019,394(10202) :967-978.

[21] SKIEsk, 4B, & 838, % WU 2017—2020 4F 24 1 A 45 4%

REEVERENTHEAE K E W R R 4T [J]. B4 T, 2021, 42
(9) :1418-1422.

ZHANG Z B, YU A P, LU Z Q, et al. Epidemic characteristics and
associated factors of pulmonary tuberculosis aggregation in school in
Wuhan during 2017-2020[ J]. Chin J Sch Health, 2021,42(9) .
1418-1422.(in Chinese)

(22] e N RIEHNIE [ 55 Bedp A T 26 T B e v [ it -5 B3 ¥ 3L

“A+ =T AERI A [ EB/OL]. (2017-01-19) [ 2025-03-
25 ]. https://www. gov. cn/zhengce/ content/2017-02/05/ content
5165514 .htm.

(23] e NRILANE R AR, e e 450, o k& 45

T B A 3 1) S0 o A4 5 S T 58 (2019—2022 4F) 143 A1 (
PPAER[2019]54 5 ) [ EB/OL].(2019-09-11) [ 2025-03-25].
https ; //hivpreventioncoalition. unaids. org/sites/ default/files/attach-
ments/ implementation_plan_to_curb_the_spread _of_aids_2019-2022
_~—_china.pdf.

W EHE.2024-11-14 {EEIEHHE.2025-01-27 AX4iE. HH%E

tal muscle mitochondria and its correlation with metabolic diseases

[J].Clin Sci (Lond) ,2022,136(24) :1851-1871.

[25] ARTERO E G,RUIZ J R,ORTEGA F B, et al.Muscular and cardio-

respiratory fitness are independently associated with metabolic risk in
adolescents ; the HELENA study[ J].Pediatr Diabetes,2011,12(8) :
704-712.

[26] #E S ARSI b7 -5 2 IR BE AL i A OGP [ D] 2

AR AR, 2019.
YANG X X. Study on the correlation between body composition and
arteriosclerosis [ D ]. Wuhan: Huazhong University of Science and

Technology ,2019. (in Chinese)

[27] TECH, HEE2 AR, 5 2004 Y BT 5 XU X 2RI

I AT A A A B LA & S — BT [ )] e
BT B 2 248 ,2017,51(3) :215-219.

WANG Z H,DONG Y H,YANG Y D, et al. Comparison of whole-body
muscle mass assessed by dual-energy X-ray absorptiometry and multi-
frequency bioelectrical impedance in overweight and obese adults[ J].

Chin J Prev Med,2017,51(3) :215-219.(in Chinese)

[28] CHENG S,WIKLUND P.The effects of muscle mass and musclequali-

ty on cardio-metabolic risk in peripubertal girls; a longitudinalstudy
from childhood to early adulthood[J].Int J Obes,2018,42(4) ;648—
654.

WKFEHE.2024-10-22 fEEIHHH.2025-02-07 AX4iE. HH%E



