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Prevalence and risk factors of metabolic syndrome among
middle — aged and elderly people in Tibet

YU Yue™, BAI Guo —xia, ZHAXI Zong - ji, SHI Heng, PENG Jie - ru, YANG Chun - xia
* West China School of Public Health and West China Fourth Hospital, Sichuan University, Chengdu, Sichuan 610041, China
Abstract : Objective ~ To comprehensively understand the incidence of metabolic syndrome (MS) and its potential risk
elements in middle — aged and elderly people in Tibet, and to provide a scientific and reliable reference for the development and
implementation of precise prevention and control strategies for MS in Tibet. Methods Between June 2021 and December
2022, 6 286 middle — aged and elderly people were strictly screened in Tibet by multi — stage stratified cluster random
sampling. The data were organized and analyzed by using SPSS27.0 software, and the differences in MS prevalence among
different groups were compared by using the chi — square test and the trend chi — square test, and further analyses of the factors
affecting the prevalence of MS were conducted using logistics regression. Results Among 6 286 middle — aged and elderly
participants, a total of 1 409 patients were screened, with an overall prevalence of metabolic syndrome of 22. 41% , the older
the age, the higher the prevalence of MS (y* = 49.694, P < 0.001) ; the prevalence of MS in men was 27. 8% , higher than
that in women, which was 18.21% , with a statistically significant difference (P < 0.001). Multifactorial unconditional
logistic regression analysis revealed that the main risk factors for the prevalence of MS were advanced age (OR =2.053, 95%
CI. 1.545 -2.728) for those aged 70 years and above, a family history of hypertension (OR =2.691, 95% CI. 2.293 -
3.158) , a family history of diabetes (OR =4.480, 95% CI: 2.066 —9.716) and a body mass index ( BMI) =24.0 kg/m’
(OR=14.148, 95% CI. 11.778 - 16.995), however, female ( OR =0.508, 95% CI. 0.443 - 0.584) and alcohol
consumption (OR =0.628, 95% CI. 0.487 - 0.812) were protective factors for the development of MS. In addition, among
the various combinations of abnormal components of MS, the aggregation pattern of “abnormal glucose + abnormal blood
pressure + central obesity” was the most prevalent, involving a total of 340 cases, with a prevalence rate of 5.41%.

Conclusion The prevalence of MS in middle — aged and elderly people in Tibet is at a high level, in which males, elderly
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people, people with a family history of hypertension or diabetes, and overweight or obese people should be regarded as the

priority targets for MS prevention and control. This study provides a basic reference for the prevention and control of MS in

Tibet, so that precise prevention and control measures can be taken according to the high —risk groups.
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Table 1  Prevalence of MS among elderly people with different

characteristics in Tibet

()
FEAE oy s BEE e b
& 6242 1379 22.09
I 44 30 68.18
BMI(kg/m?) 1127.061 <0.001
<24 3163 154  4.89
=24 3123 1255 40.19

T ca RHERYE KT

2.3 MS EZm#ralEEe) % B &34 logistic =12
S LUET B MS AR MR AS 5, g AP AF % L SC

4/ - e, R )
FHAIE BB RS 0 {H P . N, \ .
o (%) 8; — AR E IO L 26 ML PR 50156 b B BMIT 462 PR 2%
L | . <0. .o e -
5 2750 765 9781 FEE MS B 2 R R AR logistic [HIIAREHY | WHAE
4 3536 644 18.21 TEOLILER 2, G55k B, AR B 2 38 m MS 1 Huoig
(%) 49.694*  <0.001 IXUBSE 5 5 ML K 8 (OR =2.691,95% CI:2.293 ~
40 ~49 2111 355  16.82 | _ . B _
0 59 2310 56 24.63 3.158) MHIRFEF L (OR =4.480,95% CI 2. 066
60 ~69 1412 354  25.07 9.716) .BMI =24.0 kg/m2 (OR =14.148,95% CI .
=70 453131 28.92 11,778 ~16.995) J2: Ut A 4F A MS 8355 19 f: I [
e 2.423 0.120 hhy ~0.62 7.0.487 ~ 1 )
. 00 27 2444 IR (OR =0.628,95% CI:0. 487 ~0.812) . Lk
WX 5357 1182  22.06 (OR =0.508,95% CI:0. 443 ~0.584) i MS HJ5 115
SRR 3.791 0.052 PHZE, WFES3,
HIHLLT 949 236 24.87
LY 5337 1173 21.97 N e
REEAEWA >5 T 0.989  0.320 ®2  logistic [T AL KA T AL
75 5816 1295 22.27 Table 2 Assignment of variables in logistic regression analysis
P 470 114 24.26 sk S A4 i1 77 5
e 2.179 0.103 Y MS H =0t =1
e 5879 1309 22.27 X, 1] H=0;4 =1
2 407 100 24.57 ) 40 ~49 =0;50 ~59 =1;60 ~69 =2;
X AT A B B B
e 5.089 0.024 : FiR(F) 70 ~ =3
7 5737 1307 22.78 X3 o} =050 =1
) 549 102 18.58 X, o5 I =052 =1
26 UL R 247.054  <0.001 Xs PRI =052 =1
% 4904 884 18.03 Xs IG5 =050t =1
£ 1382 525  37.99 X; L PERE =002 =1
BRI R IR 53.369  <0.001 Xs BMI=24 kg/m®  #5 =03/ =1
F3 VI EFA MS B2 HERIESM logistic [BIH 531745
Table 3 Multifactorial unconditional logistic regression analysis of MS in middle — aged and elderly Tibetans
M Z IR B SE Wald ) {f P OR {#(95% CI)
PE5 4 il -0.676 0.071 91.485 <0.001 0.508(0.443 ~0.584)
AR (%) 50 ~59 40 ~49 0.359 0.086 17.360 <0.001 1.432(1.209 ~1.695)
60 ~69 0.348 0.100 12.107 0.001 1.416(1.164 ~1.723)
=70 0.719 0.145 24.583 <0.001 2.053(1.545 ~2.728)
AR WP UL L WL 0.170 0.096 3.134 0.077 1.185(0.982 ~1.430)
el B2 % ~0.464 0.130 12.628 <0.001 0.628(0.487 ~0.812)
(Sl el X 0.990 0.082 147.047 <0.001 2.691(2.293 ~3.158)
E PRI SR H T 1.500 0.395 14.419 <0.001 4.480(2.066 ~9.716)
BMI=24 kg/m’ 2 7 2.650 0.094 802. 185 <0.001 14.148(11.778 ~16.995)

2.4 MS REASFFHORELX FEXS MS
ARV 53 v B 3 3k 9 28 5 R B S + 100 SR
+ PR AR T R, A 340 ], JBOR RN

5. 41% O MBS + IR + o PEE I +
5 TG YL R, A 183 il , 3 2. 91% 5 AN[F]
TR L REERGUIE I, Wk 4,



IRAC TR B2 22 2025 AR5 52 545 2 ]  Modern Preventive Medicine, 2025, Vol. 52, NO.2

- 379 -

R4 VUREPEAEN MS AR S 4 BRI

Table 4 Aggregation patterns of different abnormal components of MS in middle — aged and elderly Tibetans

MS &K (Fh) VR ML 5 PRI i TG it HDL - C B A (%)
3 + + + - - 340 5.41

3 + + - + - 100 1.59

3 + + - - + 42 0.67

3 + - + + - 83 1.32

3 + - + - + 49 0.78

3 + - - + + 5 0.08

3 - + + + - 106 1.69

3 - + + - + 158 2.51

3 - + - + + 104 1.65

4 + + + + - 183 2.91

4 + + + - + 134 2.13

4 + + - + + 7 0.11

4 + - + + + 15 0.24

4 - + + + + 40 0.64

5 + + + + + 43 0.68

Ve TRFEAIRIUHE, - AT BT
3 W o Je— R ZHE N A , A0 BAT G R ARE, AT

R A AR 5 2 R O U A T R
N it R ) 2 P 5 s e X AR OG , AR B 255 3 AR B 1)
B A AR B PR, SR AT A ) AR AE
MS (ARG B 5 ma PR 2R X i 5 A 85000 0
Bl AW, Al 2 AR , HA B iy A e A B
ARG U R AV e P AR N MS )RR IR S
iiPS A LIPS

VUL AR N MS BB K 22, 41% 1% T AR
1727.00% " | B F = EE 16.40% " Fm A4 1)
16.51% ") 375 85 2009—2011 4F PG i H7 52 b X B 4F
TR B MS R 3R (8. 19% )™ 7% 1 30 4F i 1R
MS G R I H 2 B0 B L T i (1S &
T U M b o D M DX B AR RNk AR A 9 2T AR
MS (EEGEN . — 7 6k AT B A el s
WL Zne s 2 | R e PR, 208 e
PRI T A A AR IBC b 450 e A, 214 4 S S A
I ARG IR AN AT i 4, S5 A AL KU
A B SV A I B Sk i Ak R A
o E R A R A T B TIRE R &, i85
AN EALTT BB T30 BE SIS AEAS IR AR , T T I AE B AN AL
PR AR

o MS BRI T F %, X AT RE S AR N R
FERBLBETIAR G BB MS SR T I
fERANME I F = M2 R, Lotk B0 3 e
PUR AR A F—RERZ A TR, 53 AMEIR 2 MS
SRR AR A 2, B AR 0, MS SR R S i, X AT
AE S REAEH G N, LIRSS 25 5 DI he & W 55 , A
75 5 B WA P, DN 51 K 22 P A il 5= 5 IR
B o AU GT AT HAEAE o MR SR e % 5, DA
B R FETE B ( BMI) 1k 38 i 5 24 kg/m® & MS
SR ERE N &, 5 HABAH TSR &5 e 5 AR — 8, MS

ML B PR Z M5 S A9 PR AT RES A A 5 5 IR I
T AT 11 5 1 MS R JXUR: . BMIL S 4 A~ (AR
JRERRE (1 G B A, BMI 35 B 5 ot 24 kg/m® 38
TR VA TE NE I (9] 280, IS PR 55 R A 07 5 5 v
15, 2 5 | IR B R AT IR, T JBR & FRARPTAE  MS
O SCHERFAE . FHOCHIFTE I, M55 T vl BB B
[y MS BB S AE 2L DI (A B 98 A g ke R
B 5 MS Z ) BIRIER ™ AU g & AR
S PRI E, AT RE S5 I Y R SR G, AR E
SCAEEFZAA TR, MTARAR T /R RE X
YT N

PR X P A N d o 53 1) A Gl S i 5 3R
PO MBS + MRSH + O RIRRE, K
e MBS + MRS+ POMEERE + 5 TG,
XREWRE 1 VU B, 1 22 A [R] I I I 3 104 7K F A 1E
WL e R R 5 22 LR L S A TR X
SO AL E R B T A S S e XU . —
T meta 34T A9 45 R A8 7, AR G R 5 ik 5 4
OIHCER B 22, G R RO LA 0 A DX A N 4
KB R AR 5 A A B P T, S A T
SiR A Xt g i AR A 400 -5 R Pt T i

AWEFEWAFAE—LE R BRE , — T i MS 320 [ 2
B2 , AR FEARRE R AT N TR SE R AT,
75— 07 AR FHIBLOLOF T 03T, DRSS Tk L L
BABR. AL HRANIGE, 9 MS K HERT 6 $2
PERESCABUE A o

Zi LT, PR B AN MS SRR R B, R
WUER S TR TH rb 28 AF A o i s S0 PR R Y
IR KB, 445 1E 00 I Fs | AR | 8% 7K, BT
FEARR MS B XU , JC B X0 T JIE PR L LA g
e BBl PRI 2 S e A 21 % 53 PR S R
Pl RAER  AHTCAFAEAEf A 45 12



- 380 -

PRACTRBT =27 2025 4F5f 52 %255 2 1] Modern Preventive Medicine, 2025, Vol. 52, NO. 2

&% ik

[1]

[10]

[11]

[12]

P ET AR, ZERAVE  RBAE 45 W7 VA8 Y 8 A+ DX AR A AR
CREMERRR N SER KR (], R AT 2 44k, 2022,43
(3):387 -391.

Yang SY, Li ST, Ying XH, et al. Incidence and risk factors of
metabolic syndrome in rural community population on islands in
Zhejiang province[ J]. Chinese Journal of Epidemiology, 2022, 43
(3): 387 —391. (In Chinese)

Neeland 1J, Lim S, Tchernof A, et al. Metabolic syndrome[ J].
Nature Reviews. Disease Primers, 2024, 10(1) . 77.

Saklayen MG. The global epidemic of the metabolic syndrome[ J].
Current Hypertension Reports, 2018, 20(2) ; 12.

VPG BR—f, 520 , 55 1 Tl AR5 ML H A DR 116 57
L BUIR SR R 2 A [ ] v [0 e 9T B)7 5 4 ), 2023,
31(7):539 —544.

Xu H, Chen YJ, Wu J, et al. Current situation and influencing
factors of hypertension, diabetes and dyslipidemia in adults in
Nanjing[ J]. Chinese Journal of Prevention and Control of Chronic
Diseases, 2023, 31(7) : 539 —544. (In Chinese)

RS , AR, XK SE , 55 2008—2018 b 5T 3 X L4 B MK A
BRI T A4 [ )] AR B il 25,2021 ,25(3) :284
- 288.

Chen L, Pan L, Liu QP, et al. Analysis on the trend of drinking
behavior in a healthy physical examination group in urban area of
Beijing from 2008 to 2018[ J]. Chinese Journal of Disease Control
& Prevention, 2021, 25(3) ; 284 —288. (In Chinese)

Lu JP, Lu Y, Wang XC, et al. Prevalence, awareness, treatment,
and control of hypertension in China: data from 1 - 7 million adults
in a population — based screening study ( China PEACE Million
Persons Project) [ J]. The Lancet, 2017, 390 (10112); 2549 —
2558.

AR LIRSS 2. 11 2 AR IRA Do (2020 4
R (B [I]. S AR R 5, 2021 ,41(8) 1668 —695.
Chinese Diabetes Society, Chinese Medical Association. Guidelines
for prevention and treatment of type 2 diabetes mellitus in China
(2020 Edition) (Part I)[J]. Chinese Journal of Practical Internal
Medicine, 2021, 41(8) : 668 —695. (In Chinese)

Pan XF, Wang L, Pan A. Epidemiology and determinants of
obesity in China [ J]. The Lancet. Diabetes & Endocrinology,
2021, 9(6) : 373 -392.

Wu H, Zheng Y, Liu DN, et al

duration and stroke in different status of metabolic syndrome: a

Association between sleep

Cross — Sectional study in Shanghai adult residents[ J|. Nature and
Science of Sleep, 2023, 15 639 —652.

Guembe MJ, Fernandez — Lazaro CI, Sayon — Orea C, et al. Risk
for cardiovascular disease associated with metabolic syndrome and
its components: a 13 — year prospective study in the RIVANA
cohort[ J]. Cardiovascular Diabetology, 2020, 19(1) ; 195.

ZEE R T P AR AL B A SR D0 B FE I (K 3R A i
[J]. PEAFETA 2021,37(1) .40 —43.

Li W. Analysis of metabolic syndrome disease and its risk factors in
middle — aged and elderly people in Chengdu[ J]. Chinese Journal
of Public Health, 2021, 37(1) : 40 —43. (In Chinese)
PEMRES , BUAE R, Sebk, 5. 2 B AR B RO 25 1k AR R B
ARBHEZ W R 2 (1] v A 3E T4 ,2023,39(5) 612 —
621.

Pang LH, Zhao YJ, Duo L, et al. Currentstatus of metabolic

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

syndrome and analysis of its influencing factors in adult residents of
Yunnan province[ J]. Chinese Journal of Public Health, 2023, 39
(5): 612 -621. (In Chinese)

X b, WO PR, AE LA AR SR B AR I AT &
MR STL )] BB B2 ,2021 ,48 (23) 14370 - 4376.
Zhao JJ, Cao YJ, Sun JX, et al. Disparities in the prevalence of
metabolic syndrome and its risk factors among Han and manchu
adults in Hebei province[ J]. Modern Preventive Medicine, 2021,
48(23): 4370 —4376. (In Chinese)

24 KRB A 8R4 TR IR DR AR £ R
TR A S e[ ] W ER 222508, 2017 ,27 (4) :52 - 55.

Li K, Ge SLB, Yang XX, et al. Investigation and comparison of the
prevalence of metabolic syndrome in Tibetan and Han Tibetan
Plateau[ J]. Journal of High Altitude Medicine, 2017, 27(4) . 52
—55. (In Chinese)

UAZRELE, WM 5P 2, A5, VABUIL B b DX AT SR A RF A
BEEAMEBURIAA[T]. TR EE4,2020,49(23) 13912 - 3915.
Ci RWM, Luo YY, Zhang ZX, et al. Investigation ofmetabolic
syndrome in adult Tibetan population in Lhasa, Tibet [ J].
Chongging Medicine, 2020, 49(23) : 3912 -3915. (In Chinese)
W, B, IR, . OB R A 25 5 HE A AT IR O K
AHSCEZ [ T]. A T2 44,2022 ,43 (4) 1533 - 540.

Peng W, Wang YX, Wang HJ, et al.

associated factors of metabolic syndrome among Tibetan pastoralists

The prevalence and

in transition from nomadic to settled urban environment [ J ].
Chinese Journal of Epidemiology, 2022, 43 (4): 533 -540. (In
Chinese)

SRR, 5152, RlAliz sh i 23R 2 & AE (9 By 2 75 FH F 5
HERELT]. PR ,2022,38(7) :643 - 647.

Tan XN, Zhang PZ. Preventive and control effects of different
exercise modes on metabolic syndrome [ J]. Chinese Journal of
Health Education, 2022, 38(7) : 643 —647. (In Chinese)

Ter Horst R, van den Munckhof ICL, Schraa K, et al. Sex —
specific regulation of inflammation and metabolic syndrome in
obesity[ J].
2020, 40(7): 1787 - 1800.

AR, WA , Uk vkae, 2. QBT ZR A e R R A AL A 5T ok
JE[T]. WHE BT 22 Be %41 ,2024 ,40(5 ) :57 - 62.

Dong W, Chen XL, Hong BY, et al. Progress in study of etiology

Arteriosclerosis, Thrombosis, and Vascular Biology,

and pathogenesis of metabolic syndrome [ J]. Journal of Hubei
Polytechnic University, 2024, 40(5) : 57 =62. (In Chinese)
Yang CW, Wei YS, Li CI, et al. Addressing causal relationship
between drinking behavior and metabolic syndrome; one — sample
Mendelian randomization analysis [ J]. Alcohol and Alcoholism,
2024, 59(4) : agae039.

Jamali Z, Ayoobi F, Jalali Z, et al.
population — based study of prevalence and risk factors [ ] ].
Scientific Reports, 2024, 14(1) . 3987.

Xi B, He D, Hu YH, et al. Prevalence of metabolic syndrome and

Metabolic syndrome: a

its influencing factors among the Chinese adults; the China Health
and Nutrition Survey in 2009[ J]. Preventive Medicine, 2013, 57
(6): 867 —871.
Zhang FF, Liu LL, Zhang CD, et al. Association of metabolic
syndrome andits components with risk of stroke recurrence and
mortality ; a meta — analysis[ J]. Neurology, 2021, 97(7) : €695
- ¢€705.

%5 B HA . 2024-09-09



