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Association between comsumption amount of Tibetan traditional food

Tsampa and biological age acceleration
Danzengwangjiu* , JIANG Yu - ling, SONG Zi - jun, CAI Jia - jie, Cirenzhuoga, Labaciren,
Nimaqucuo, Silangyangzong, HE Rui — feng, Nimazhuoga
" Tibet Center for Disease Control and Prevention ,Lhasa , Tibet 850000, China
Abstract : Objective To investigate the association between Tsampa consumption and biological age acceleration. Methods
Utilizing baseline data from the China Multi — Ethnic Cohort study (CMEC) , a composite biomarker — based biological age
was constructed using the Klemera — Doubal Method ( Biological age based on Klemera and Doubal’ s method, KDM - BA).
Biological aging was quantified as the difference between KDM — BA and chronological age. Tsampa consumption information
was obtained via a Food Frequency Questionnaire (FFQ). Weekly intake was calculated based on consumption frequency and
gram weight, and participants were categorized into four groups: non — consumption, low, moderate, and high, based on the
25th and 75th percentiles. Multiple linear regression was employed to analyze the association between Tsampa consumption and
biological age acceleration. Stratified analyses were conducted using sex, age, smoking, alcohol consumption, and BMI as

stratification factors. Results A total of 4 335 participants were included. Compared to non — consumption, Tsampa

consumption showed a negative association with biological age acceleration(8 = -0.66,95% CI: -0.99 — -0.327). A
statistically significant association was found for moderate Tsampa consumption (700 -1 400 grams) (8 = —1.24,95% CI.;
-2.04 - -0.44). Associations for low and high consumption levels were not statistically significant [ Low: (8 =0. 11 ,95%

CI. -0.67 -0.88); High: (8= -0.39,95%CI. —-1.37 -0.60) ]. The protective effect of Tsampa consumption against
biological age acceleration was stronger in males than in females [ Males: (8= -0.83, 95% CI. -1.24 - -0.43);
Females: (8= -0.61,95% CI; - 1.08 - -0.13)]. Conclusion Tsampa consumption is negatively associated with
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biological age acceleration, suggesting its potential beneficial role in promoting healthy aging in the Tibetan region.
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Table 1 Baseline characteristics of the study participants [ Median ( Py, P;5), n(% ) ]

o . AR H &4
ABFRHAE RAFE(n =4 335) 0 (n=180) 1 (n=2156) 2 (n=1702) 3 (n=297)
WA N (%) 3.3(0.1, 6.7) 4.6(1.0,7.8) 4.0(0.8,7.0) 2.2(-0.8,5.7) 3.4(0.6,7.5)
R () 48.8(39.7,56.9)  39.8(34.3,47.0) 48.4(39.0,56.1) 50.3(41.3,58.2) 50.2(41.1,58.4)
531

B 1 663(38.4) 76(42.2) 801(37.2) 653(38.4) 133(44.8)

b 2 672(61.6) 104(57.8) 1355(62.8) 1 049(61.6) 164(55.2)
L]

AR ILT PRI 2 966(68.4) 87(48.3) 1 386(64.3) 1284(75.4) 209(70.4)

Rk 4 {8 R W 861(19.9) 61(33.9) 482(22.4) 270(15.9) 48(16.2)

— A R T A D 77(1.8) 8(4.4) 47(2.2) 20(1.2) 2(0.7)

BRI JE A — R 140(3.2) 6(3.3) 81(3.8) 41(2.4) 12(4.0)

B 2 s — IR 291(6.7) 18(10.0) 160(7.4) 87(5.1) 26(8.8)
ZHETEE

ARIEM L2 2 412(55.6) 59(32.8) 1118(51.9) 1082(63.6) 153(51.5)

N 1310(30.2) 64(35.6) 738(34.2) 398(23.4) 110(37.0)

wirh K 505(11.6) 45(25.0) 260(12.1) 167(9.8) 33(11.1)

KRR (R A) 108(2.5) 12(6.7) 40(1.9) 55(3.2) 1(0.3)
W AR 75

N2 3332(76.9) 116(64.4) 1 631(75.6) 1376(80.8) 209(70.4)

WA 791(18.2) 61(33.9) 423(19.6) 240(14.1) 67(22.6)

TR 212(4.9) 3(1.7) 102(4.7) 86(5.1) 21(7.1)




- 3696 - PRAR T BT 2 2% 2025 456 52 #:%5 20 #]  Modern Preventive Medicine, 2025, Vol. 52, NO. 20
(#:3%)
. . I R
ABERFAE BARE(n =4335) 0 (n=180) 1 (n=2156) 2 (n=1702) 3 (n=297)
P ARBR 5L,
KR 2765(63.8) 130(72.2) 1 422(66.0) 1 027(60.3) 186(62.6)
R 1570(36.2) 50(27.8) 734(34.0) 675(39.7) 111(37.4)
BRI
EE1IEY 4243(97.9) 176(97.8) 2 117(98.2) 1 662(97.6) 288(97.0)
HIAR 92(2.1) 4(2.2) 39(1.8) 40(2.4) 9(3.0)
KA1 3 (MET - h/J&]) 16.1(8.0, 28.5) 16.6(7.6,29.7) 16.0(8.0, 28.2) 15.8(7.9, 28.6) 17.1(9.7, 28.9)
BMI(kg/m?*)
<18.5 64(1.5) 1(0.6) 25(1.2) 34(2.0) 4(1.3)
18.5~24.9 1036(23.9) 32(17.8) 500(23.2) 456(26.8) 48(16.2)
25~29.9 2 456(56.7) 110(61.1) 1271(59.0) 858(50.4) 217(73.1)
=30 779(18.0) 37(20.6) 360(16.7) 354(20.8) 28(9.4)

2.2 W REhARRLH AR KIEEMRS
AR R OC R UL 20 KA 1 S oR 4 B b
AR AT 2 AR TAR S S R 3 R T
AR ER S2 BE R HRAPR DL BRRAR B AR AR
O DASH 1R 18 B T 55 AT D0 BRI 2% AT
DL IBRBATE O EF WA B REREA K
MRARDL IIARIEAR A A7 35 3l BMI S5 A8 i, 3 Fhisd

RUP L5 R 7, Bl 25 R A0 £ FH o A 386 i, R AT £ )
HAEBMKTE (>0 o/ H <700 g/Jf) K4z K
( >1400 g) 5AY3EE 2 RSB TCG 245 X, i
S K (>700 ¢/ JE H <1 400 ¢/ Jf) S B4 Siit
RO, BRI R (kg) 54D
ZREER R BRI 1 kg, A= P0AF S N 5,
7130.66 % (B=-0.66,95%CI : —0.99 ~ —0.33),

R2 KPR EHESEWERINENSCHK[B(95% CI) ]
Table 2 Association between Zanba Consumption and Biological Age Acceleration [8 (95% CI) ]

AR (y ) .
o S0/ T : ST A
0(2%4l) <700 &/ <1400 g/} >1400 g
i1 1 (ref) 20.62( —1.40~0. 15) 22.29( -3.08~ —1.50) Z0.77( =1.72 ~0.28) <0.001
g 2! 1 (ref) ~0.20( -0.98 ~0.58) ~1.76( =2.55 ~ —0.97) ~0.26( ~1.21 ~0.69) <0.001
kL 1 (ref) 0.11( =0.67 ~0.88) “1.24( =204~ —0.44) ~0.39( ~1.37 ~0.60) <0.001

T ARPEYME R b JBAR I Mo s ¢ BE— 2L P BARIRE PR 52 20T R WL AR B W HRAR B | ARTEIR 0\ DASH PR i B T 58 A
O BRI ZSRANG O GEZSRAN O A4 AR O R BB R IRR L ARIER (A1 15 3 BMIT,

2.3 A TABBEGYESWER AR IENH
S A AR A K BMI 4T T 3 )2 b, 45 R
K2, gitkams, Bt hmitaeHESS
KDM — BA i &2 7 (v G, HOCHE s BEAE B b sy
TP [ B (B=-0.83, 95% CI. - 1.24 ~
-0.43), &P (B = -0.61,95% CI; - 1.08 ~
-0.13) | ERARIRIN 7, 78 <55 2 ARFrhoRpE & H it
55 KDM — BA il =2 [ F7 75 5k 3 17 [n] JGHK, T AE =55
BABTIZLBK TSR ITFE L] <55 %: (B =
~0.84,95% CI; —1.23 ~ =0.45), =55 %.(B =
~0.44,95%CI. —=1.08 ~0.20) |, #t BMI A [5] K
W TH A e A P R WA 2 H /2 5 KDM -
BA i 2 [0 AEAE S 3 OCHK ; 1 78 BMI IE % FlE A
B REHE S S S IR AP R00  (E R BMI 300, %
PRAPVE B ¥ 55 [ IE# . (B = - 1. 14, 95% CI;
—-1.81 ~ —0.47) ,# . (8= -0.64,95%CI; —1.06
~ =0.21) | MG KRR T 5, AR £ FH 2 X1 A

ik Pfi B(95%CI)
5
3 - P<0.001 0.83 (-1.24, -043)
/g . P<0.05 0.61 (~1.08, -0.13)
5 5 1:=90.20%, P=0.0014
ER

55 - P<0.001 0.84 (~1.23, -0.45)

55 P>0.05 0.4 (~1.08, 0.20)
SR =92.09%, P=0.0004
W A 5L

A P<0.001 0.69 (~1.10, -0.28)

P>0.05 0.32(-085,022)
3 P<0.01 1.82(-3.18,-0.47)
TR 17=92 14%, P<0,0001
BMI/(kg/m2)

185 . P>0.05 0.82(-3.54,5.19)
[18.5.24) - P<0.001 1.14 (-1.81,-047)
[24.28) . P<0.01 0.64 (-1.06, -0.21)
>28 P>0.05 0.15 (-0.99, 0.69)

5 WA 50 1=87.71%, P<0.0001
s
WA . P<0.001 0.88 (~1.31, -0.45)
1 P>0.05 0.05(-0.71,061)
P>0.05 0.76 (~1.56, 0.04)
5 1795 58%, P<0.0001
!

B2 BT ARHER 2047 [B(95% CI) |
Fig.2 Stratified analysis by population characteristics [ 8 (95%
an ]

AN AR A KDM - BA i 14 45 1 35 /Y
W PE . AN (B = -0.69, 95% CI: - 1.10



I TR B2 2F 2025 4F45 52 %45 20 #]  Modern Preventive Medicine, 2025, Vol. 52, NO. 20

- 3697 -

~-0.28) , NAKIE: (B= -0.88,95%CI; —1.31 ~
-0.45) ],

2.4 HRMESHER  HEBR T L B R
J& o rE RGO E R AR R R
— 5, RO RS RS LRSI kg, Az 4% 15 I 32
/50.36 % (B= -0.36,95%CI ; —0.90 ~0.18) ,

3.9 ®

ABIESEERET V4 i BAS B SR il , 05T TR |
FHHE5 KDM - BA i Z Bl 5C 5 o BF5E A 8L, RS AT
B AES KDM — BA i g 2 8] 4775 5[] S5k
EAh A 5 A A e g A Hh R i 4 (> 700
g/ JH H <1400 ¢/ ) I RIRAFAEGE 247 3, PR
TR IR AT e AR o i A G, LS R AZAF
e B ME S AR

AWFFEIE T R A A W bn W0 % KDM 3244
T BA SRR R & i T RE S A Y A A
SRR o o DR T A M KA 9 SO, A ot
e enyaia iy . BERREN S E
FH S e 0 A A 5 O T R 4R e U A A
WEAEBIE ST ST AT 2 P 55 A 2 5 T B 2 T )
BRR R R R AR AR AR & TE 0 1 K5
DRSS , A 23 AR B 3R 5 47 0% 22 1) S B 1) G
Wo IRABETEAR AR, AU LR G Al R AE N 3 s 7 46 0
AT O S R AT ME AR o Iksh, WA
FHURRE R & 2 E R Y i, Xl g2 1S
AW B IE AN SR L BRI DL B — R 1,
HAER R im0 W R, B - AR e
G BRI R B A 3, o B e S A A, AT
PEREGERER AR R e S R Y 1, B — SR
AP SN, G S AL S T, A B TR
PRAAR , W0 S AE B R AL 240 i A2 2R B 45 405, ]
REMIEIE 2 2 B EfE . LAh, BEHE ik & A e R
E RWESF A . Hok 4iA % E Al AR A
R 2 ST, A A0 M S B2 SR AR 0 T S
Wi B A DAL B R B b BESE 2RI A, fE
WU S8 E SRV, %o A 2 5 T R R AR L Y
WA TR ST R 2, 1 A A B IR HE REAE 2 8
HAE TR LR B AE, BA 55 52 B 5 fin 42 T8 1) 3 &
K Mg A R ) PN 2 B EL T AT

[l A FE 0 A B, R B T T AN TRAR |
MR ) KDM — BA i1 3547 45 2 35 19 PR 47 £
P A TR MR AR M0, JCTE A% B AU 4 fnf 2k
AR RS S AR W B SRR L AR R B AT AT
Gt o RSO, BB FIR I E B - W R
Bl TRIREA BIESE R 7S B — 0 SR AT LA 285 3 AR L 35 1Y

W 1R 2B 51 1R Y T AT AR TR
REEA £ A, 2 BOH X A ) 3 28 B0 s A A 2
F MO, FIREA BTSRRI , WM A i 1 520 DNA I
SEARFE I L N R GA 1 TR HE 6 TR AT X A
TR o EERT 5 WA P A 2 TR 7 A A
SEHAERT, B LR 5 R0 A= ) 3 2 1) AR AL 74 A 1]
i

AHIESE I A B, AT 2 P, REAE T o 55 4
A= W) 3 S B IR A T B i, ELAEAR RS <55 % B9 HE
W o HORHKTT [0 5 BRAE I T 260, — S0 1K T
WFFEREFESE 7S , VU DX P 58 AR T Lok 2 ik
ANBEZHRIEY), BAFR AR 18 ~30 2 Uit 50 %
ABFEFIEZ Ay o SR, 48 /R 1218
AN (>700 g/JH H <1 400 o/J&]) , ¥ H £ F i
X T <55 % ANHEA ) 28 I HE AT T n]
REBE , (BT 75 DE AT UE 4 55 B2 5 PS8 A% 52 i
A AW K BUX T 1A E W SRR EE NI 5, K
RUE AR T AR B A T ] A, {ELX T AE
NBERCR AN 2 SR e AR RS o0, il
EHIRHA AT REAE S A o 2 b AR, SR T ELAR AL ]
AN, Tt — BT

AWFTOR B R RS IR g RS
AW R R . SRMTASBESE R AR A JR R
AT ST EAREE T I\ 1) RS IF ST, (E SR A W T i
T BRI TARES TR A, e SERE T A BT a4 A
AREAS B, HLAEHRBR GRS (B R R, 1 A REZR A
HAT RS ACRVERIREAS . il 1t nT REAF R R T 2 TR 2%
AR Sl AR IR U AR5 00 T2 20 AU RS
RO AT AR i, AR T AR D o s it
Fro v, FEfoRe SR AR X 45 2 () s e L A O B
W 7351 R R T340 A R B , ol BEA7AE B2
ey A5 HE 0 AU O ; o) , BEAS Rdle 52 IR T b [ Y
1L DX PR AT | IO TR PRDRE S 8 M 2 A AR

i b R E 5 AR e B A ) S, 4
THERE A RO 7 5 AR, A5 n] A HEA T A
R HA SRR 4, o T RERE AR R B TR B A B At
PEfR R W AR AR AR
FlsE M RAR AU FAEATATH] 45 b2

SE 3k

[1]  Anonym. Population ageing in China; crisis or opportunity? [J].
Lancet, 2022, 400(10366) ; 1821.

[2] He X, Song M, Qu J, et al. Basic and translational aging research
in China; present and future[ J]. Protein & Cell, 2019, 10(7) :
476 —484.

(F#% 3718 W)



- 3718 -

PRAR T BT 2 2% 2025 456 52 #:%5 20 #]  Modern Preventive Medicine, 2025, Vol. 52, NO. 20

[23]

[24]

activity, sedentary behavior, and diet quality in childhood on the
incidence of internalizing and externalizing disorders during
adolescence: a population — based cohort study [ J]. Annals of
Epidemiology, 2018, 28(2) : 86 - 94.

Wu XY, Veugelers PJ, Ohinmaa A. Health behavior, Health —
Related quality of Life, and mental health among Canadian
children; a Population — Based cohort study [ J]. Front Nutr,
2021, 8. 638259.

Pinto pereira SM, Geoffroy MC, Power C. Depressive symptoms

[25]

and physical activity during 3 decades in adult Life; bidirectional
associations in a prospective cohort study [ J]. JAMA Psychiatry
(Chicago, 1ll. ), 2014, 71(12) . 1373 —1380.

Prince SA, Adamo KB, Hamel ME, et al. A comparison of direct
versus self — report measures for assessing physical activity in
adults; a systematic review [ J ]. The International Journal of

Behavioral Nutrition and Physical Activity, 2008, 5. 56.
Wr¥s B BA . 2025-03-13

(L35 3697 1)

(3]

[10]

[11]

[12]

[13]

[14]

[15]

Cui J, Nima O, Zhaxi D, et al. Health status of the population in
Naqu, Tibet and its latent class analysis: a cross — sectional survey
[J]. Front Public Health, 2023, 11, 1223382.

Bai RH, Liu YN, Zhang L, et al. Projections of future Life
expectancy in China up to 2035; a modelling study[ J]. Lancet
Public Health, 2023, 8(12) : €915 —€922.

Li Y, Wang MS, Otecko NO, et al. Hypoxia potentially promotes
Tibetan longevity[ J]. Cell Research, 2017, 27(2) ; 302 -305.
Kennedy BK, Berger SL, Brunet A, et al. Geroscience; linking
aging to chronic disease[ J]. Cell, 2014, 159(4) ; 709 —-713.
Zhou C, Li M, Liu L, et al. Food consumption and dietary
patterns of local adults living on the Tibetan plateau: results from
14 countries along the Yarlung Tsangpo river[ J]. Nutrients, 2021,
13(7) : 2240.

Obadi M, Sun J, Xu B. Highland barley: Chemical composition,
bioactive compounds, health effects, and applications [ J]. Food
Research International, 2021, 140 110065.

Li K, Zhang Q, Cai H, et al. Association of Tibetan habitual food
and metabolic syndrome among Tibetan People in China; a Cross —
Sectional study[ J]. Front Nutr, 2022, 9. 888317.

Zhao X, Hong F, Yin JZ, et al. Cohort profile: the China Multi —
Ethnic cohort ( CMEC ) study [ J].
Epidemiology, 2021, 50(3) : 721 -7211.
Chan MS, Arnold M, Offer A, et al.

International Journal of

A biomarker - based
biological age in UK biobank: composition and prediction of
mortality and hospital admissions[ J]. The Journals of Gerontology.
Series a, Biological Sciences and Medical Sciences, 2021, 76(7) :
1295 -1302.

Levine ME. Modeling the rate of senescence; can estimated
biological age predict mortality more accurately than chronological
age? [J].
Sciences and Medical Sciences, 2013, 68(6) : 667 —674.

The Journals of Gerontology. Series a, Biological

Klemera P, Doubal S. A new approach to the concept and
computation of biological age [ J ]. Mechanisms of Ageing and
Development, 2006, 127(3) ; 240 - 248.
Ge L, Sadeghirad B, Ball GDC, et al.

macronutrient patterns of 14 popular named dietary programmes for

Comparison of dietary

weight and cardiovascular risk factor reduction in adults: systematic
review and network meta — analysis of randomised trials[ J]. BMJ
( Clinical Research ed. ), 2020, 369: m696.

Zheng B, Zhong SW, Tang YK,

et al. Understanding the

nutritional functions of thermally — processed whole grain highland

[16]

[17]

[18]

[19]

[20]

[22]

[23]

[24]

[25]

barley in vitro and in vivo[ J]. Food Chemistry, 2020, 310
125979.
Tessier AJ, Wang F, Korat A, et al. Optimal dietary patterns for
healthy aging[ J]. Nature Medicine, 2025, 31 1644 —1652.
Fadnes LT, Javadi Arjmand E, @kland JM, et al. Life expectancy
gains from dietary modifications: a comparative modeling study in 7
countries| J]. American Journal of Clinical Nutrition, 2024, 120
(1):170 -177.
Loh NY, Rosoff D, Noordam R, et al. Investigating the impact of
metabolic syndrome traits on telomere length: a Mendelian
randomization study[ J]. Obesity, 2023, 31(8): 2189 —2198.
Feng Q, Zhang S, Lin J, et al. Valorization of barley ( Hordeum
vulgare L.) brans from the sustainable perspective; A
comprehensive review of bioactive compounds and health benefits
with emphasis on their potential applications[J]. Food Chemistry,
2024, 460( Pt 3) : 140772.
LIS, XE %, T ORI B - AR L B2 W B A
R A3Ar L] b Ll ,2020,41(9) :301 -305.
Za XQD, Liu JA, Wang J. Detection and analysis of beta — glucan,
total polyphenols, total flavonoids in zanba[ J]. The Food Industry,
2020, 41(9) : 301 =305. (In Chinese)
RS, X 2, 2, A KRS B T et e [ ] B 5 DRt
Tk ,2017(3) :29 -32, 44.
Zhao WW, Liu JA, Li J, et al. Advancement of researches on
tsampa[ J]. Cereal & Feed Industry,2017(3); 29 —32, 44. (In
Chinese)
FLVGZT I, WA R O, A SRR D AR AR R BT
PEPERI T[T ). BACE i ,2021,29(19) ;184 — 189.
Za XQD, Cao YW, Zhu XX, et al. Analysis of anthocyanins and
antioxidants in black zanba[J]. Modern Food, 2021, 29(19):
184 —189. (In Chinese)
Mohan A, Mahadevan GD, Iyer VA, et al. Dietary flavonoids in
health and diseases: A concise review of their role in homeostasis
and therapeutics[ J]. Food Chemistry, 2025, 487 . 144674.
Chen HH, Nie QX, Xie M, et al. Protective effects of B — glucan
isolated from highland barley on ethanol — induced gastric damage in
rats and its benefits to mice gut conditions [ J]. Food Research
International , 2019, 122, 157 - 166.
Joehanes R, Just AC, Marioni RE, et al. Epigenetic signatures of
cigarette smoking[ J]. Circulation. Cardiovascular Genetics, 2016,
9(5): 436 —447.

r#s B #:2025-05-26



