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Research progress on the prediction of tri-ponderal mass index for body fat and cardiometabolic risks
in children and adolescents
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[Abstract] Obesity in children and adolescents is closely associated with cardiometabolic risk factors. Body mass index ( BMI) is
currently a widely used indicator for assessing obesity. However, it has limitations, such as reduced validity during growth and
development and the inability to distinguish between fat and muscle mass. In recent years, the tri-ponderal mass index (TMI) has
gained attention because of its relative stability during adolescence and its ability to more specifically reflect body fat levels. The
review systematically summarizes recent research progress on the use of TMI in predicting body fat levels and cardiometabolic risk
factors in children and adolescents, indicating that TMI performs well in assessing body fat during adolescence and is superior or
non-inferior to BMI in predicting cardiometabolic risk. However, the predictive ability of TMI is influenced by age, sex, and

population differences, and unified diagnostic cutoffs have not yet been established. Future prospective cohort studies are needed to

further validate the predictive value of TMI and establish population-specific reference cutoffs.

[Keywords] Body mass index; Adipose tissue; Cardiovascular system; Child; Adolescent

1985—2019 4F, i [H 7~18 ¥ JLEH /DFEME S
REREAS R 1.2% FTFE 23.4% 48K 2 18 %, Horp
ARG R 0.1% 38 5 9.6% ), W58 &M, LEH
ARG T 5 e OB | a0 A S R A 0 A G
U R 2R ( cardiometabolic risk factors, CMRFs) % ) AH
K NE kL B AR AR Ja & AR AR 25 A AiE (metabolic
syndrome , MetS) KO L4 #5055 HO JXUR: 2 35 THm 20
AL, il ARG o 0 L T D AR E T CMRFs i A
5T, A R RS AT 0 it QI 0 1 s B
T

IR H8 5L (body mass index, BMI) J& 34l AT i
ME e bR, JLE R DA KRG, A M5 LA
A2 BML SR E & f B9 G &R, DA R AR H X

FIE S R v ok Ah, L EE BMT FHE R AT
W% S SRR S, B T N FH A A A L BR
TRFEIRFFESE RE g ARk, =R 4
K4 (tri-ponderal mass index, TMI) #¢{FH T K A E
B B A BE 7K P TMI 2 DA EE (kg) BR LA & (m) 1Y)
ZWRITIAFIIHE R (kg/m?* ), HAEFE H W B BOAR XS £
SE, B HIRIES . SRR, TMI Ak S ARG &
43t (body fat percentage, BF%) P50 HC P RE B Az
T4 CMRFs J5 1 2 BUL S SR, oA i
e TMIL 75 JE 26 AR b iy 38000 68 ) JF R8T
BMI' R I, AR SR EEAT SR [ P AR 6 T T
JLEFH /LG K & CMRFs J7 18] A9 B 53 30F JE kA7
FGLiid , WO LT AAELRE K CMRFs (191391 5

[BE€TIH] + =R IR A L5 H (2017FY101100) ;4 RE R AL 419 H ( CNS-NNSRG2022-181)
[EERA) EER(2000- ), %, WEEHA, S, FEREIE 5 0 2 A8 R SR,
[BE1EE])] 408, E-mail :xujuan@ ninh. chinacde.cn



- 1046 -

R 2R T A 2026 45 7 A% 47 545 7] Chin J Sch Health, July 2026, Vol.47,No.7

& 5L SRS AR
1 TMI Xt JLES D E RS Fm

1.1 TMI #:4EH g 5 Reft  BF9E 7, TMI Tl BF%
PIERETEDL T8 AN 4 T BMIH 5200 fE R s T.H
TMI PR A Bt 9 i1 26T 1 X (area under the curve,
AUC) AT 3K 0.96, Hi% 702 R AK T [ Pr BMI brifE™
FHWFFE s TMIL [ AUC {555 T BMI™ | HAEA 3%
ECAE Joke 0 2 R (B BE PR R0 B Ah, TMIT 48 BF9% (1)
HERRE R R R R AL R Y — i
FE VG 8 ~ 18 % L DA IFFE 7R, TMI 5 BF%
(AR S MEf i I2 WP AL RE e G, LS FHME T BT
Y IEAEEENLE] L Park 2510 HR3E TMI 598 {k
FAH MK T BMI, 8 5 47 5 s w4k g 25 1k,
Empringham %> %f 8 ~ 17 2 JL#EFH AMERHF 5T R,
TMI 5 1l 3% 9% 27K A7 AR AT SR

SR, TV X HE JPE T AL BB A7 AE— 2 Jmy B - AH A
THEANEBRFE bR, TMI 545 R 2 [ A7 e R etk ¢
2, Hoxh4 5 g s 0 e R B AR A, A 5
7 TMI YIS B BEAE IS AR 021k, 76 6~ 11 2 L3
AERPERRT BMT 2
1.2 TMI##4& s pert  JunEIERE S04/t
XU 56 Z2 B 5 1) TV 76 LU0 s 2 B0 ke D7 T 2 3R
W, XHEE 2~5 2 )LE BT R, TMI §fi 5
O PERE 7 XU R RE i T BMIL, JF-42 1 T i R A
B (14.0 kg/m®) B Al VI A4 (16.5 kg/m?) 2
— g X REAE 9 ~ 13 2 JLE RS s, TMI 5 i e
HRUC PR JE B F8 B 19 122 FEL B 155 EE ( waist-to-height ratio,
WHIR) M5% , HIEBCESR T BMI'™ |, X} 3 749 &3k
FITFAERBFSE B, TML 5 WHIR 9 R (i 5 T BMI
(0.79,0.72) , H B R R 4> 25 F AKX T BMIP®Y, Chen
AENIXT 1587 44 3~17 & i E L A BF 5T BoR, TMI
TR IE AR RE J7 AL T BMI, — I B 28 4138
TMI R BILEE T /DA vpO M IR B 0 E A 4 UL T BMI,
FEHE T I ALY A R 13.9 kg/m® ™ A BFST 4 F)
TMI F1 BMI —#£ TGk X 43 B A4 09 i 15 J5 5 A9 A o
e, o] AE B Al T L IR R AR S A o
II\{:ENU‘SH .

2 TMI BFILEE D EREEEMREM

M7 |, TMI 5 BMI AL, Wik E S 5
AR {H TMI JE7E AR A W8 AR s S v i
OEEEY Z Vi, DRI A I R R 8 46 T AR S e
) FE ST, A e D T, T BH TMIT 72 L
HEFHEY B BAE L E /N, Peterson %51 4R
iH,8~17 ZEfAH TMI BIEAFRE (2 14 keg/m’)
T BMI D] B 4 0% 14 K IH (8 T sy . —T0ER X 5 365 44
6~9 % P E LAY BT 5 s, TMI 76 12 4F 1% Be AN it

SRR AR AR T BMIT S B b TR A
— TG X6 L P L A AF 5T S s, TMT A9 78 S R B 4
% (0.09~0.24) , T BMI Z 4376 75 & 1 55 A= rh o]
5 50.721) ) A0S TMI T8 = R ) S
{E T 1L A 4 A, I 2% BE K 4 (AUC {4 0.73 ~
0.98) ") Tabib %5 X 6 ~ 18 % JLH#BF 5%
WA BE IR — TMI Y A5, R A0 RN ks 5 B 2 4 s,
SCRE TMI e AR e M5 181 B S

3 TMI X JLEE D FE CMRFs BIF

3.1 TMI *FIL&FH V4 MetS 69 FM  MetS 2&—2H.0>
ARG 16 P R AR RS, WF9E R, TMI AR
MetS A= 4 -5 il Wl %) 7000 36 s, Hes g 5 BMI
ARG WS AE H, TMI A 15000 %5 RE R
AEOLT BMI, LI AEFR s e B A &40 ) — I3
ERXtEhE 9 749 44 10~20 % JLEFH DAE R BR,
TEFAE] BMI 4328, 8 TMI ) R 48 8 35 /9 1088 | Il &
bR 221 %3731 44 7~ 18 B MLE ARG
TR, TMI X MetS FIIGE F1 48 T BMI, JLHAE 11~ 14
B 15~18 B WA I x i 38 L i
¥R, AUC 18N 0.77 ~0.93 , BIF 558 5 B2 ) Sk
TMI V]S FE R ZHER 3% & Kk T o |2 N HE b £ 8
A — S

TMI X} MetS F 2L BE 32 A HE A 88 100 4 TR &R
SR, A IS s HAE 10 2 0L E B AR R S T
FEAe A P RS T2 S AR T A A
JiEJL # MetS B, TMI i) AUC {8 (0.62) f T BMI
(0.70) ) XFFHLRELIE R AMAE, TMI F B A HER 1
fXTF BMI, HAFAEE N 22 3 AN IF s i, R
FHTT 4% B FLE I, AR TMI 9 335R 20 K 2K T BMI
Z PFo3 AHR AT A A P M R B S WHIR ok
e B HE ST AR A T Y T A ) AR T
BMI Z ¥F43 JER L WHIR ™™ [Ht, TMI ] 4E Ky iifs
PR MetS FH0IM G 2% 114 % Bh 36 b , 76 0 HH I 75 2% FE AR % |
PR 5 AR R 4
3.2 TMIALEF VS S EegFam  TMI 274G
JLEE T /04 v L JRURS: 1 9 1 F8 b, HL A2 A7 % 1 )
RABRRBL S0, ZIHF5E W , TMT 78 B 5 2>
AF 1 I TR T e SF AT BMI, — 3% ] 3 ~
17 % JLE ST BoR , TMI 5 55 i 7K - B e 1 s
i AU 2 TR ARG, H e R T BT — 0% L v
F/PERIFIE R, TMI GE SO AR IR 25 5 1 1 R
s MU AR DE T — 00 e [ BA S B 5T 46 HE T 6 85 1
JE B AER AL T BMIL, iZ B Lk =16 £
/MR B 22 Malavazos 258V X E K H] 12~ 13
B AERIFSE B, TMI X 43 68 55 75 /0 AF & 1% 1Y
I HERG R T BMI, HARM R T,

TBATAIEFEHE Y TMIL X I R A 30 A F 9 AN A T



R A T A 2026 45 7 A% 47 %5 7] Chin J Sch Health, July 2026, Vol.47,No.7

- 1047 -

BMI, —HiZ% 2% ASIMF TR IE , 7E 16 ~20 & AREH,
BMI Fi & 1fi JE A9 AUC {H (0.58 ~0.60) &= T TMI
(0.56~0.58) ") —Ifixt ST P%E 3 710 4 7~18 % )L
HEHFST R, BMI 5 & I Fs (4 2 B i 5 R0 700 v At
PEVIE T TMIN  TMI F % BE A7 76 A4S Sk
ST ARE TMI 76 10 % L B Ve L 5 A 4F th e T 4
T v AL, T AR o P AR S L P A EA TR

3.3 TMI %+ A& B % #&3% (insulin resistance, IR) #9 TR
mIR 2 ILE Y R0 BRI YT, 25 I b Az
(impaired fasting glucose , IFG) J& IR FY T E AR iz —,
PUA UEYE R W, TMT X L 75 /D 4F IR B9 #0040 (8 5
BMI KEUH Y (HAF7E—E /IR,

WFFE SR, TMIL 5 TR AH G F8 A5 2 1A ¢, Ho 1
BESAMIET BMI™* 7Y Wang %5 38, TMI T =
5I)LEE DA IFG KBS B AH & . —J5055 451 %oF HE Ao
FER, TMI 5 TR A SCHG bR B IE AR 2 — X 2
PG 8~ 14 % )L FH /AR T R B 8 R R P fa 254
RIVERITAL IR 36 bR, 25 3R WoR TMI 54848 2 1E
e, HWAE 15 BMI Z PEAMH24 5

A5 R R TMIL ¥ IR B TR GE S AT
BMI, —IirEd T & JLE ISR Wos, TMI /) R® &
FAUC {3420 s AR T BMIWY | — IR A S B 5T %
L EHEEDEYI(14~16 %), TMI %} IR AT fig
fi&F BMIN' | —I01 20 4E Bl D5 055 8%, JLEE ] T™MI
BEBAFG IR XS AHE (Bt re AR, ok,
TMI B R FHAFFE T 7E KB 5 N BE 22 5 . 10k, iAo
FARIZWibRifE il B 80w 12 , @ BCK TML A1 BMI 4 7
PeA Y L 6 B P T AR ST ARGE FE T
X TR TR0 AE R 2 A8 T BMI, ELAA7E P 3 22 52
X e A SRR A Y A B KA R 5 AR AL
TSR,

TMI ZE 00 JL 2 75 /D 4F IR J7 1 o] fig 5 BMI #H
2 E B HARE TR, T Ry KRR 2 Y b 7
Iﬁ[%,éﬂ] .

3.4 TMIXLEF U F e fis % e Faml ZHGEE
FH] TMI XL 75 /D47 1 A5 5 % B9 TN 8 /1 5 BMI
KECH 2, HL 1 7 0 A IG5 4 L 877 R BR e
Ashley—Martin %“5] WF5E B R , BMI FI TMI it L2 I
NETMER PR 22, —T5F 22X 432 42 5E MR
s, BMI 5 H i =g B AR M5 T T, /5 2% 1L
JIR S5 O T K R 24 Ak T A AR /KT T RE S R -
Sy R 48 BOTCTE X 43 B W 43 A ) 1A SR B A G, —
Tgix} e L #E A RFSTE 8 s, TMT Al BMI X IG5 3 /Y
FIBIEE ¥R 2 T 7 ~ 18 % L D
AERAIFST 7R, TMIL f9 1500 % B 2% B0 H 1 0 4 S
(AAE B b 5 H I =l G g ) | R R 3L e
BIR LY A <7 4 T VA 1 i
SRS A HF o8 #8781 TMI B9 JhBs e #4, 1 %E,

TMI REAZ L4 BMI 8 35 A4 XU W2, i dn, 78
BMI A [i] A1t 5 [ 5 /DA H M 5 3 1 7K 3 2% |
PR AT RE T MUR Y HOR, TMI 54572 I jS 5 4 XL
Bk, —IEE X 10 ~20 2 )L DN
7N, TMI 52 A8 = RTAC bk 5 1t B S o XURS AR 7
A e H I R IURE XU 340 2.55 5, R 25 UG
S| I i = = | e BN A R S 2
FHE . B—TEPE 12~ 17 % JLEFH /D4R PR SR,
TMI E SCAYRC e 55 A 4 v L] s i 8 R g5 3 = 7 1
i RO IRURE: T 5, e A 1 o 3ol == 1 I DU IR
BETHEY L5 TMI FE LR S 0 2 b i R B R
TRBRAE KO | {H 7 48 7% b KUK | 0 A 4 A I S 38 A
s R R

4 IMNESRE

2 bk TMI 2 P-4 L3 5 A 4R R S 5 0 1 &
AR RS 18— A A 2L iy fef i T2, HAE 5 &/ 0
R RS E 1 5 00 FH 0% 1 2 M2 A X BMIT R 20
B, TMI LEFIAA AR & & SB35 4> CMRFs J7 [ 1E
ANFEWFGE AT AR A — 22 57, FLER I VT BE 22 B 4R 0% |
PRGN Pl B NFERFAE S5 5200, BLah, B A6 F TMI
IS TR M RS — , X TE— & B L BR & 7 AR
PRI T A AR 3z i . R R 58 ] SR 2 LU
NN TF AT B AR 5T B UE TMI X} L 2 7 4
KW MR 25 5 (R 00 BE 7, 8 R TMI 5 1 [l 4%
FEAREE A N AN A 8 ST AN BEDL A D) 55 e 0 e SR s
DL TE BB ik KU i 45 A XU R 531
M RAER i EE A IR,
5% ik

(1] FEE2, BRJy, XIGELT, 4. 1985—2019 4Fh [ 7~ 18 % JLEE T

AR TS ML B AT B R S BN E S [T]. AR T B A g
i, 2023, 57(4) :461-469.
Dong Y H, Chen L, Liu J Y, et al. Epidemiology and prediction of
overweight and obesity among children and adolescents aged 7 - 18
years in China from 1985 to 2019[ J]. Chin J Prev Med, 2023, 57
(4) :461-469.(in Chinese)

(2] XNZEE, AWM, FTARK, 5. PESE =58 LER TR AR

AT AR RE S0 A ARG R A R A A e [T]. P LR
PReEZRE, 2022, 30(5) :469-474.
LiuJT, Yao HY, Yu S C, et al. Association of obesity classified by
body mass index and fat mass percentage with cardiometabolic risk
factors among school-age children in 6 provinces, China[ J]. Chin J
Child Health Care, 2022, 30(5) :469-474.(in Chinese)

[3] &S5, #ir, REM6HE, & FRILREHRZORE 5.0 0%
AR5 SRR [T] . PR IRATIG Ak, 2021, 42(3) 1440~
447.
Hou D Q, Dong H B, Zhu Z X, et al. Change in obesity status and
development of cardiometabolic disorders in school-age children|[ J].
Chin J Epidemiol, 2021, 42(3) :440-447.(in Chinese)

[4] Serrano N C, Suarez D P, Silva A R, et al. Association between body

fat mass and cardiometabolic risk in children and adolescents in



- 1048 -

R 2R T A 2026 45 7 A% 47 545 7] Chin J Sch Health, July 2026, Vol.47,No.7

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Bucaramanga, Colombia[ J]. Int J Pediatr Adolesc Med, 2019, 6
(4) :135-141.

Jacobs D R J, Woo J G, Sinaiko A R, et al. Childhood cardiovascular
risk factors and adult cardiovascular events J]. N Engl ] Med, 2022,
386(20) :1877-1888.

Hu T, Jacobs D R J R, Sinaiko A R, et al. Childhood BMI and
fasting glucose and insulin predict adult type 2 diabetes: the
international childhood cardiovascular cohort (i3C) consortium|[ J].
Diabetes Care, 2020, 43(11) :2821-2829.

forsk, Bk, FBadE, W BT WO IRRILFE MRS IR OGS T
WAL FHMELS (D], P ELEREAR, 2025, 33(2) :160-165.
He L, Zhao Y, Gong J X, et al. Exploration of body fat status and
appropriate obesity cut-offs in children based on body composition
[J]. Chin J Child Health Care, 2025, 33 (2):160 - 165. (in
Chinese)

Mast A, Pefia A, Bolch C A, et al. Sex differences in response to
lifestyle intervention among children and adolescents: systematic
review and Meta-analysis[ J ]. Obesity, 2023, 31(3) :665-692.
Peterson C M, Su H, Thomas D M, et al. Tri-ponderal mass index vs
body mass index in estimating body fat during adolescence[ J]. JAMA
Pediatr, 2017, 171(7) :629-636.

Murphy T J. Adiposity and behavioural self-regulation in the early
years of quebec’s universal childcare policy: a population-based,
longitudinal study of children age 0 to 13 years[ D]. Montreal ; McGill
University, 2020.

Duncan J S, Duncan E K, Schofield G. Ethnic-specific body mass
index cut-off points for overweight and obesity in girls[ J]. N Z Med
J, 2010, 123(1311) :22-29.

Sun J, Yang R,Zhao M, et al.Tri-ponderal mass index as a screening
tool for identifying body fat and cardiovascular risk factors in children
and adolescents: a systematic review [ J]. Front Endocrinol, 2021,
12.694681.

Park H K, Shim Y S. Distribution of tri-ponderal mass index and its
relation to body mass index in children and adolescents aged 10 to 20
years[ J]. J Clin Endocrinol Metab, 2020, 105(3) :e826-e834.

Gul Siraz U, Hatipoglu N, Mazicioglu M M, et al. Triponderal mass
index is as strong as body mass index in the determination of obesity
and adiposity[ J]. Nutrition, 2023, 105,111846.

Ashley — Martin J , Ensenauer R , Maguire B | et al . Predicting
cardiometabolic markers in children using tri-ponderal mass index: a
cross-sectional study[ J]. Arch Dis Child, 2019, 104(6) :577-582.
Wu F, Buscot M J, Niinikoski H, et al. Age-specific estimates and
comparisons of youth tri-ponderal mass index and body mass index in
predicting adult obesity-related outcomes[ J]. J Pediatr, 2020, 218
198-203.

Chen R, Ji L, Ma L, et al. Accuracy and capability of tri-ponderal
mass index in assessing cardio-metabolic risk factors in Chinese
children and adolescents aged 3 to 17 years, compared with body mass
index[ J]. Chin Med J, 2023, 136(11) :1339-1348.

Ripka W L, Orsso C E, Haqq A M, et al. Validity and accuracy of
body fat prediction equations using anthropometrics measurements in
adolescents[ J]. Eat Weight Disord, 2021, 26(3) :879-886.
Suthahar N,Lau E S, Savarese G.Relative fat mass refining adiposity
measurement in the era beyond body mass index[ J]. Curr Heart Fail
Rep, 2025, 22(1):22.

Bramante C T, Palzer E F, Rudser K D, et al. BMI metrics and their
cardiometabolic and

adiposity, risk  factors,

biomarkers in children and adolescents[ J]. Int J Obes, 2022, 46

association  with

[21]

[22]

[23]

[25]

[27]

[29]

[30]

[31]

[32]

[33]

[35]

[36]

[37]

(2) :359-365.

De Lorenzo A, Romano L, Di Renzo L, et al. Triponderal mass index
rather than body mass index:an indicator of high adiposity in Italian
children and adolescents[ J]. Nutrition, 2019, 60.41-47.

Mardali F, Naziri M, Sohouli M H, et al. Predictors of central and
general obesity in Iranian preschool children; which anthropometric
indices can be used as screening tools? [J]. BMC Pediatr, 2022, 22
(1):320.

Zaniqueli D, Oliosa P R, Neves F S, et al. Ponderal index classifies
obesity in children and adolescents more accurately than body mass
index Z-scores[ J]. Pediatr Res, 2019, 86(1) :128-133.

Nie M J, Sun R Z, Fan C Q, et al. Diagnostic performance of
anthropometric measurements for identifying obesity in high-altitude
pediatric populations; evidence from tibet via bioelectrical impedance
analysis[ J]. Lipids Health Dis, 2025, 24(1) :216.

Park H K, Shim Y S, Lee H S, et al. Reference ranges of body
composition using dual-energy X-ray absorptiometry and its relation to
tri-ponderal mass index[ J]. J Clin Densitom, 2022, 25(4).433-
447.

Empringham B, Jennings W J, Rajan R, et al. Leptin is associated
with the tri-ponderal mass index in children: a cross-sectional study
[J]. Adolesc Health Med Ther, 2021, 12.:9-15.

Woolcott O O, Bergman R N. Relative fat mass as an estimator of
whole-body fat percentage among children and adolescents: a cross-
sectional study using NHANES[ J]. Sci Rep, 2019, 9(1) :15279.
Ye X F,Dong W,Tan L L, et al.Identification of the most appropriate
existing anthropometric index for home-based obesity screening in
children and adolescents[ J ]. Public Health, 2020, 189.20-25.
Nascimento V G, Bertoli C J, Gallo P R, et al. Tri-ponderal mass
index :a screening tool for risk of central fat accumulation in Brazilian
preschool children[ J]. Medicina, 2019, 55(9) :577.

Moselakgomo V K, Van Staden M. Diagnostic accuracy of tri-ponderal
mass index and body mass index in estimating overweight and obesity
in South African children[ J]. Afr J Prim Health Care Fam Med,
2019, 11(1) :1949.

Malavazos A E, Capitanio G, Milani V, et al. Tri-ponderal mass
index vs body mass index in discriminating central obesity and
hypertension in adolescents with overweight [ J ]. Nutr Metab
Cardiovasc Dis, 2021, 31(5) :1613-1621.

Tabib A, Samiei N, Ghavidel A A, et al. Reference percentiles for
tri-ponderal mass index and its association with general and abdominal
obesity among Iranian children and adolescents: a report from the
SHED LIGHT study[J]. Am J Hum Biol, 2023, 35(7) :e23885.
Wu F, Buscot M J, Juonala M, et al. Association of youth triponderal
mass index vs body mass index with obesity-related outcomes in
adulthood[ J]. JAMA Pediatr, 2018, 172(12) :1192-1195.

Niu Y, Zhang Y, Sheng J, et al. Tri-ponderal mass index as a
screening tool for obesity prediction in children aged 6-9 years[]J].
Front Endocrinol, 2023, 14.1277125.

Wang X, Ma J, Huang S, et al. Use of tri-ponderal mass index in
predicting late adolescent overweight and obesity in children aged 7-
18[J]. Front Nutr, 2022, 9.785863.

Grundy S M, Brewer H B J, Cleeman J I, et al. Definition of
metabolic syndrome; report of the national heart, lung, and blood
institute/ American Heart Association conference on scientific issues
related to definition[ J ]. Circulation, 2004, 109(3) ;433-438.
Shim Y S. The relationship between tri-ponderal mass index and

metabolic syndrome and its components in youth aged 10—20 years



R A T A 2026 45 7 A% 47 %5 7] Chin J Sch Health, July 2026, Vol.47,No.7

- 1049 -

[38]

[39]

[40]

[41]

[42]

[43]

[45]

[47]

[J]. Sci Rep, 2019, 9:14462.

Ramirez—Vélez R, Correa—Bautista J E, Carrillo H A, et al. Tri-
ponderal mass index vs. fat mass/height’ as a screening tool for
metabolic syndrome prediction in Colombian children and young
people[ J]. Nutrients, 2018, 10(4) :412.

Khoshhali M, Heidari-Beni M, Qorbani M, et al. Tri-ponderal mass
index and body mass index in prediction of pediatric metabolic
syndrome ; the CASPIAN =V study [ J]. Arch Endocrinol Metab,
2020, 64(2):171-178.

Wang X, Chen Y, Ma J, et al. Tri-ponderal mass index reference
values for screening metabolic syndrome in children and adolescents:
results from two national-representative cross-sectional studies in
China and America[ J]. Front Endocrinol, 2021, 12,739277.

Leone A, Vizzuso S, Brambilla P, et al. Evaluation of different adiposity
indices and association with metabolic syndrome risk in obese
children:is there a winner? [ J]. Int J Mol Sci, 2020, 21 (11):
4083.

Calcaterra V, Verduci E, De Silvestri A, et al. Predictive ability of
the estimate of fat mass to detect early-onset metabolic syndrome in
prepubertal children with obesity[ J]. Children, 2021, 8(11) ;966.
Radetti G, Fanolla A, Grugni G, et al. Indexes of adiposity and body
composition in the prediction of metabolic syndrome in obese children
and adolescents : which is the best? [J]. Nutr Metab Cardiovasc Dis,
2019, 29(11) ; 1189-1196.

Wang X, Dong B, Ma J, et al. Role of tri-ponderal mass index in
cardio-metabolic risk assessment in children and adolescents:
compared with body mass index[ J]. Int J Obes, 2020, 44(4) .886—
894.

Arsang—Jang S, Kelishadi R, Esmail M M, et al. Temporal trend of
non-invasive method capacity for early detection of metabolic
syndrome in children and adolescents:a Bayesian multilevel analysis
of pseudo-panel data[ J]. Ann Nutr Metab, 2019, 75(1) ;55-65.
Umano G R, Di Sessa A, Cirillo G, et al. Waist-to-height ratio is
more strongly associated than other weight-related anthropometric
measures with metabolic variables [ J . Acta Paediatr, 2019, 108

(12):2296-2297.
De Oliveira A R, Siqueira ] H, Zaniqueli D, et al. Reference values

(L#% 1044 W)

[21]

[22]

[23]

AR G DR RN R W I S SPGB R, IR AR, A
B HR IR T H S SRR IR ], AR B
ki, 2025,59(11) :1795-1805.

Expert Group on the Implementation and Evaluation of the Free
Influenza Vaccination Programme for Students, Lu J H. Expert
consensus on the implementation and evaluation process of free
influenza vaccination project for students [ J]. Chin J Prev Med,
2025,59(11) :1795-1805.(in Chinese)

M5, T, EEER, 55 WY 65 % L L B4R ARHER i
PEMARA R ] P E ALY, 2021,40(10) ;74-78.
Du F, Wang P S, Huang S T, et al. Cost-effectiveness analysis of
seasonal influenza vaccine in the elderly over 65 years old in Shenzhen
[J]. Chin Health Econ, 2021,40(10) :74-78.(in Chinese)

ZEak, X222, WHE, 45 2023—2024 ARSI K X
m /NS A R = 2K AL S B T TR PR P BRI [T ]
i L BRI 3E , 2025,31(2) :132-137.

Li W, Liu L L, Tan H L, et al. Effectiveness of trivalent inactivated
influenza vaccine against influenza among primary and secondary

school students in Longgang District of Shenzhen City during the

[49]

[51]

[52]

[54]

[55]

[24]

[25]

[26]

Y iE B HA.2026-03-17 f&E BHE:2026-04-21

for the tri-ponderal mass index and its association with cardiovascular
risk factors in Brazilian adolescents aged 12 to 17 years [ J].
Nutrition, 2022, 99/100:111656.

Hu J, Zhong Y, Ge W, et al. Comparisons of tri-ponderal mass index
and body mass index in discriminating hypertension at three separate
visits in adolescents; a retrospective cohort study [ J]. Front Nutr,
2022, 9.:1028861.

Kuciene R , Dulskiene V . Associations between tri - ponderal mass
index, body mass index, and high blood pressure among children and
adolescents:a cross-sectional study [ J]. Sci Rep, 2023, 13(1):
18148.

Akcan N, Obaid M, Salem J, et al. Evidence in obese children:
contribution of tri-ponderal mass index or body mass index to
dyslipidemia, obesity — inflammation, and insulin sensitivity [ J ]. J
Pediatr Endocrinol Metab, 2020, 33(2) :223-231.

Neves F' S, Alvim R O, Zaniqueli D, et al. Tri-ponderal mass index
is useful for screening children and adolescents with insulin resistance
[J]. Rev Paul Pediatr, 2020, 38:¢2019066.

Mcgraw M B, Kohler L N, Shaibi G Q, et al. A performance review
of novel adiposity indices for assessing insulin resistance in a pediatric
latino population[ J]. Front Pediatr, 2022, 10;1020901.

Wu F, Ho V, Fraser B J, et al. Predictive utility of childhood
anthropometric measures on adult glucose homeostasis measures:a 20-
year cohort study[ J]. Int J Obes, 2018, 42(10) :1762-1770.
Akcan N, Bundak R. Accuracy of tri-ponderal mass index and body
mass index in estimating insulin resistance, hyperlipidemia, impaired
liver enzymes or thyroid hormone function and vitamin D levels in
children and adolescents[ J]. J Clin Res Pediatr Endocrinol, 2019,
11(4) :366-373.

Matsuo A R, Lopes W A, Locatelli J C, et al. Tri-ponderal mass
index as a tool for insulin resistance prediction in overweight
adolescents ; a cross-sectional study[ J]. Nutrition, 2020, 74:110744.
Calcaterra V, Verduci E, Schneider L, et al. Sex-specific differences
in the relationship between insulin resistance and adiposity indexes in
children and adolescents with obesity[ J]. Children, 2021, 8(6):
449.
Wris E A :2026-02-04 €[ H#:2026-03-14  ASC4wER Uit

2023-2024 influenza season[ J]. Chin J Vaccines Immun, 2025,31
(2):132-137.(in Chinese)

Benjamin—Chung J, Arnold B F, Kennedy C J, et al. Evaluation of a
city-wide school-located influenza vaccination program in Oakland,
California, with respect to vaccination coverage, school absences, and
laboratory-confirmed influenza; a matched cohort study [ J]. PLoS
Med, 2020,17(8) :e1003238.

HINTs. ER TR RPN B X R W Bl ) SR 5E [ D). K
MR, 2014,

Huang Y X. Dynamic model on strategies for containing influenza:
outbreaks in schools[ D]. Changsha: Central South University, 2014.
(in Chinese)

Office of the Assistant Secretary of Health. Increase the proportion of
people who get the fluvaccine every year—1ID-09[ EB/OL]. (2025~
01-06) [ 2026-01~ 14 ]. https://odphp. health. gov/healthypeople/
objectives - and - data / browse - objectives / vaccination / increase -
proportion-people-who-get-flu-vaccine-every-year-iid-09/ data.

RXHE: T m



