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[ Abstract] Type 2 diabetes mellitus (T2DM) has become a major global public health
challenge. The unique geography and climate of cold regions confer significant regional
heterogeneity on the occurrence and progression of T2DM. Although preliminary data have been
accumulated in domestic and international studies on T2DM in cold areas, the absence of systematic
comparative analyses has prevented the full exploitation of its potential clinical value. To address
this gap, The Chinese Collaborative Group on Type 2 Diabetes Mellitus Management in Cold Regions
of China convened experts in relevant fields to develop the Expert consensus on differences in
clinical characteristics and management models of type 2 diabetes mellitus in cold regions between
China and international communities. This consensus systematically compares the similarities and
differences between Chinese and international cold regions T2DM from the perspectives of
epidemiology, clinical characteristics, risk factors, and management models, thereby providing new
perspectives and strategies for T2DM prevention and control in China's cold regions.
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152255280 F1 152855512 548 A] HE /& T2DM F4 4k 37 il
WP 7o)

Hh ] S b AR T2DM RS 565 o7 35 PR A S5 407
SEPR7 B AR R /N 5 [ o AN S o
I 52 e A5 B s & A Z 3] T2DM X
B SE O SE R R AFAE B 2 R Hoh B R
163 (transmembrane protein 163, TMEM163) 3
rs6723 108 137 5 58 748 78 5 i T A o 0 3k 242 30 3
JE 1) fr DRVISSE S5 A7 DR A %% 3s v T R I A HE
T B A EOR AR X EE R R ARG & PR
Jig D5 & A0 B Bk AH OC & P (fat mass and obesity
associated gene, FTO) & [ i rs9939609 %5 7% 5
T2DM AH 5 , (I AH 5P AN 31 T 14 3 48 21 (body
mass index, BMI) , {H FTO % [K 1) rs8050136 & 45 55
T2DM AH ¢ H 5 BMIEA 3 AH SCPET 5 1 98 g B

s

b
g

<
>
b

R L A R AP L LV

DA

PGPS

A0

H1FTO £ A rs9939609 57 5 T2DM A 5% , H.45 BMI
HAGRA ™, FiRisifs 22 v ] e 5 FR 1 €
T AN e B2 S A S S 7 i A i R AR
I

H AT X T [ 98 s A\ 2 8 1 5 T2DM
AU AR DG I B AR AT AR A 2, ik = 5 [ PRIEHI 1Y 52 58
PEHCAL, AR AT T R R A B BIF I AR SR 2 25
PETEAN 7] FE b 5] S 5 b XX T2DM &9 (152 1]

R /SSEIR:

1 AR5 S04 - T2DM 1 &9 K it b % 2h HoAT
A RN T AR RRAE . o R
L T2DM Y & 9 I 229 PR R XA S, & R B
TR TR AR s HAR K S e
T2DM 8 # 4 2= HbA, /K V1L i T HA 2= 45177
iR 2E S AT RS FEVR L R B R OB AR G .
W T, 5 E A, A TR R U AR
119, H 2 AN 55T 5 10 °C, JBR & 2R BUgerE 1 in
0.57 AEALE7 GeE R =2 AHEH , BHOYG 2 88 T ek
S JBR B 2R U, WIS FHDIGREUR T, 25 B % 2R K
- R RS A AR R PEAS TR 5 3R R BT HE 28 (homeostatic
model assessment of insulin resistance, HOMA-IR)
JINEE SR R 1.27% F11.36% 77, FEVS A AT 3 i 3
e A M I D RE S W T2DM & A R R
PEAA R 4 25 ARERY GWAS 45 5 R, FEY4 38 v A
O HE A AR rp T fE AU 45 5 M T LD e
P A S0 TRV A R T A AR AR 1 0 T
SRR R SIS P SZ 40, 2 1T 8 0B 4 )
A FEVS B HR A n] B T2DM B 16 8 rh RE
I N K= Ra B 7/ Aot 7/ L3 A o i s ) 1 1
AN RO I A 45 ey AU

i E 5 E PRIE M B B A K RS 25y
SRS RN I Rl AL B S Y PR 3R AR e,
S R AN AR UK 22 5 . R FE g T
Tar 2= KU, B 2 ZE R 58 B R AR O] 2=
25 KRR o o AR S AL FE Ml 42 3K R 26
JE i IX i 8 DX, 2 A2 R M A e P 52
W -PUA RIS e m T, 0 R %2 04 56 1L Jpkovt
BRG] FHIEEN e s E S RE X
AR RIE TR, 1A PR S i 7E-10 T2
~20 “CZ ], J5IaT 45 b 5 1L 35 -40 “CRAF™,
T ] B 5 b G A R DX 3 8 32 T PR L
A AR E R ARSI R . A
T2 RVG I s i, #iE MoK VR Z  Inz.
TR LU A R AR TR | B8 A i 320 IX 4 AL A
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XYl B 1) A S A, A LA TR SR IR AN B
T2/ NI H S S b 1 A SR AE -5 CE
0 CZ I AR E K2 5] g2 b [
5 EPRIEHL T2DM BT RAN A 1 F 2R A

2.2 S 5 G AR5 Y (E AR IR PM, 5
PR g 2= K50 ) vl i 5 K 4 B JRE R AN
PN R S =AU B Al M T RE , #E T
T2DM &% AT XK . 3T GBD 2021 419 %
W E T2DM i H o 24 209% VA R F25 505 e, Hip g
55 PM, Ry B R 2, HOR E Al T2DM JE T #47E
30 4R Al K 264.23%

w5 [ R 9 M s S5 Y A DG M PR
WA . FRE S 5 Y ™, £ 2
PRI 4 2 I CHRBRE A= TSR ) B Tl HE ik
Iz 2z ST KIS FRR KR T
PH, TR RS W B 475 Y M e 2R UK S Rk e B
BRI s Y, Z R & INS 8005 YL F
TS, R 28 K95 e S B0 T2DM 4R W8 bR vfiE AL S8 T
R A RO L T4 (3.17/10 7)) (B
(2.7/10 J1 ) BT 8 4 B /K A 36 X (2.49/10 J1)™

AL T 33 4 DX R AL A I T 9 A 45 2R

7N, PM,  PM, 1 PM,, %)~ 34) 2% 585 Vi B2 53 531 R 66.0
82.0 J2 123.1 pg/m’, ZLHE WHO F5 R b ife , HH 52
W R R — > U S 5 (R A R AU 43 i)
H13% . 14% F120% , 25 <05 YL W) 1 2 58 18 5
1) FPG & J5 2 h MBS RN IS 2 h B 55 2 AR OGS i
T 56 [ SRR 18 T A 51 4F 5% 114 25 26 4 7 ) A i
7, PM,, 5 TF 5 10 wg/m®, T2DM XU 54 11 11% , {H
DR A 2 S0 e KO B, He P 22 P, R
PM,, F - 457 5 B vk 5 43 31 18.1 71 21.7 pg/m*™
5T GBD 2019 4R %4 , R 2 i i AR b 1X. (10.0%~
12.0%) N4 K (2.6%~5.6%) . % (5.6%~8.0%) .
LK (0~2.6%) H PM,, 25 S35 e T80 T2DM 1 173 5%
I8 A A AF NRE UH IR EE A7) (population attributable
fraction, PAF) 4 {I% T & [ (23.0%-31.7%) , $& /R~
PM, . 25 A 75 e %F 24 i T2DM 19 5% Wi AH X% 58 /N7
BEAR, PHIE 6 X R EE 25 305 Y S 300 T2DM AE T
AF 1% bR ME AL PAF & 2 B 1 07 (14.04%) , 10 PR 458
PM, 75 4t PAF 211§ (5.96%) " . [ iR BF 5% 45 S o
JH 23 S5 Y S T2DM [y 22 AU R R, R g A
T [ FE€ Hh T2DM By iy SR W, SR AT B0 i i 25 <0
P, LA 5 25 005 Y AHOG Y T2DM fi 4

= AR DK

HELEZR D AEE R B A0 I ) B8 B B 2R A

SR T EL A DG BEAE F o n  E  A 3
1B % 210 B Pl (PROspective Metabolism and ISlet
cell Evaluation, PROMISE )i 5 UESE , 44 Z D=
5 B AT e b AT 2 B E AR BT R R ITA
Wy I Y T 11— 330 [l JEs A AT 5 B o 4 2E 28 D e =
B Sy 5% W) JBE I 2R HKAT 0 ST 5 B R R L i
8 T FiE AL X} BRI 56 (randomized controlled trial , RCT)
MY 25 22 40 A S s, 6 OB DR O T 0T AR A b &b
Yk rf 25 D AT FRAR AR T2DM 4 XU , I 18 hiok iR ik Aiy
PR A 3 1E IR A B

i SE AR A Z D Bk R E S TR
FEML, A ) R e A R D b= 1R 2 bR e A 2
S, 2 80E F O ML 25 B 4E 4 E D [serum
25-hydroxyvitamin D, 25(OH) D ] ¥ & <50 nmol/L &
MoNHEAEZDERZ o FEMARET , EE B OF
2 PPEMYEE R D BLZ 535N 23.3% ,45.5% .
50.0% LA S 61.5% , 38 5] 75 MR b 25 43° M IX. st
Y TR AR X sn P b X K H ol i 4E i R D
B = KK 70.17% . 81.22% & 81.90%, 1fii il & K LA
1135 25(0H) D<30 nmol/L Jbpife, Ho4k A= E Dk =
N 8.8% . MRYEIK E (A R D LY
I PR FH AR (2025 i) ) 3 I, AL PUR BT
FRE : L7 25 (OH) D #& B <50 nmol/L N 4EA: % D ikt
Z,50~75 nmol/L. W44 R DA JE ,>75 nmol/L A 4k
HEZDIEE,

rh [ SE M T2DM S i AEEgEAE R D=
1L T — TR XF 254 4] T2DM 43 B H 2 10 0 4
7, HEAR 25(OH) D 7K AF- 4 29.73~39.23 nmol/L, 4
HEHERD L RN 0%, k= R Fi594.4%, B
YA R D AR RN 4.7%, 6t = F Ak
71.9% ", H A —Wi4 5 308 4] T2DM & & 1 F
YW, H MR- 1 25(0H) D /K F 4 37.5 nmol/L,
Bz ik 83.19%" . FrimdEE IR AR X — IR X}
716 151 T2DM 3 1 [l Joi P AfF 55 s, 4k A2 3 D ik
Z R IA 937%™ . HET, 3 E OB R R 2E &
2025 4E B PRI IZ T A e B BB i 4k A R DIk
T B v A5 PR I BN 2 R R T2DMM S B0
FEHL T2DM & 5 Bk = i A= 2 D I BUIR , dEBUR P
25(OH) D 7K -2 B2 g St A A Ak kb 7807 % .

DU AR A

ER R ARG I T2DM K95 B4 f 6 PR 2%, i ]
AEVR T = AR A 2 SO0 PP A 1 A0 7K 1T A fre
FIIAE 5 T2DM KU %5 V1A G . — T X 0 [ A=
YIERAT 40 43 J7 44 WUAE 2210 I 9% B, 711
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1LY ERIBE T, H B2 13 000 1] T2DM Jig 1] , H:
H AR AR Bl AR D HE W Hom R i 2 i
ARG, A B3 5 Bl B N3 238 7 R
T2DM [ JRUBS: 43 5 B4 1 1% . 18% 128%™

] 5 ] R IE b AR S B WHO HE
AR B A <S5 o/d B, H b [ 98 3 Eh 4%
A b BRAE T E bR 2E b, b [ ZEHOR R
1Y 3 55 A 153 0 BRIEVLE 7.6 g/d L AR 10.2 g/d
LT 117 gd T AR 8.7 g/d. 1 9.4 ¢/d.
TE I AIRIX 7.0 g/d, [ FRIE A [F] FE 500 58 5%
A AIS 8.4 o/d VK 8.4 g/d J}F 8.2 g/d M
7.8 g/d Hiidt 8.2 g/d JNE K 9.1 g/d ™7,

B

JE e, e HJR B AR, 2 S B T2DM & A (1)
B fa b PR 2R, o 5 ) B AR AR ()12 WA o
ST ATRRIEAEAE 2 25 5 . TP S [ R IE B A2
YIS ORIR]D, 3 DL 5210 A= {5 23 A A 1 T8 JRE i
2T HE R (2024 W) ) R AR = bR CHE 2 9 ]
WHO PR HE(FR 1) .

F1 P ESEBRE2ELE

Sl i =]

i 24 kg/m’<BMI<28 kg/m*> 25 kg/m’<BMI<30 kg/m’
NEJ BMI>28 kg/m’ BMI>30 kg/m’
JEAUERE  FBHERERI>90 em FBAERERI>102 em

L HENEF =85 cm
4 : BMI iR S 45 %

Hh [ 5 [ B SR 0 A A A 22 e . FRIE
NARJER 24 K 14% , 18 2 BRAE T 454 _E K,
e AR T PR RR o 3 v, HE e ol 56 b DX 2o 5 [ 7 ik
1/3 B BN @ T RERED™ (E 38 [ S e o e = A
R R T g Bl K, R i (2025 5L AE JRE b B ) 1Y A
BEE L 2015 4 [ B BMI=25 kg/m® A28 EL 1A
3.341 642, i[RI 26 I Ry 1.717 442,

Hh [ 5 [ PR € HUBE DRI R0 3 %) 8 FrE AR AT [m] A
FEFE B 22 5 . — TER X & K & R g A
59 824 44 Z [ NFE B BABIBIFIE K3, 45 LA N2
R BMI A E] 30 kg/m” I 190 R % 95 26 R b e
r ] N Y A5 3 BMLIG R 25 kg/m®, B
N PRI & Bsf ) BMIT BEARR Y 3 ) A b R
DIRE BRI Sy = i R CHE DN 22 ok 4 B I
TEAHTR] BMI T AH ERIH A, Hp L R I 5 1 i 41 21
X Z HMRERRI Y 22 o ™ R FE 1D
W PRSI T B o R ) T R R 5

L NE =88 em

HWFSEARIAE , thE S T2DM B b i 40% FE7E 1
RINE I, 10 R AL AR A5 BRI A8 8 v R U AT e L 481 e
K 63.8% ", INZE T F IR IXBRR U0 M DO PR s
49 R HE e 4510 0] K 3] 57.09% " B UAE FE M i
PR A K A A IR A ) i )
AL & HRFR G, ARRARAE B, 0 2 15 AL A
JHE BT 25 BB T2DM AU -

N AT

LR 20 b S E PRI iR B A A
25 T E OSSR WIS R,
] € 1 A HE 0K B 2T 5 T2DM &9 XUBS: 2% 1 A+
Ko ZHEEHI IR E R FEIR R, AR
JENN T RS AP V20 R R ORERTK
T B A, X R T 2 e AR AR
T2DM (4 AU S & 18 m ™  se b, 5 00% AR AE
Ll BT AR R LA DX 5% s i S e 5 R AR
AR IS AR R B A R E, R R I
BB S RO B T e b ERER
BERUSERY KR AR KR B
J5 AL AL SRR ARG 2L & R S (A
TR IEERIRE”)  Z K & F AR S T2DM &
s KU FH 56 . — TR0 A 6 351 RCT A5 2 70 i
JURRAR A T @ 3 R AR 32 383 1 1M 3 e 5 27K -
HOMA-IR™™ . 55 — T 40 A 15 T iy B 14 A 51 F 5%
PIZEAE S BT R, S RICER £ AT B RO PR S 1) & 8 XL
G o RO PR R £ A B A L AL R 4
AR AV RS fi S A 3% =X, FH 1 el BMIAIES
b WEACE AP PRt mT L, LR R 3
Bl R s BRI e AR AR BB = 5 B Y T2DM & i XL
B 2 DIAHOC , AR AS KBRS G Y 1y 442 (8
R R At R A, TR AR € M AR ) T2DM XU B
HEEEY.

2. WM < W R 5 T2DM B A A R it e ) A
Ko WHO IDF FZH AR 57 7R R 2 3 m] il 2 1 0 7
S0 RIS HIEZE )48 Y, S5O R A B, W R T
{8 T2DM HBE IXUBS: 386 11 309%~40% 4 3 v i) JE oty
T E B 4 p T RE AT B, I8 i S0 Ak
PSR 5 AT

ri 5] € b N A VR R 5 B I o T TR PR T
w0 TR A AR 2020 AET IR 4
Jait BB AR 2023 A RN B K A R 2022 AR
W R 3 5 Ml UL 2 IR T 7 R 45 ) [ 5
T2DM FY H 245 it .

3R PRGN Bk e A ) IZ IR 2
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R2 E S EPRIE TR

ESi WA AR AR (%) WA (%)
CHEES
BRI AR S BRI CHR A TR B AR X 2020 =15 25.0~29.9
HrEAEER AR X A L TH 2020 =15 20.0~24.9
PUjE AR X 2020 >15 <20.0
[ prIE sy |21
Fiy 2023 >15 8.0
P& 2023 =15 14.0
o2 2023 >15 15.0
£ 99 2023 16~74 7.0
YIS 2022 >15 12.0

— H I S g A AR RN ZIESE . KIS
K 2 5 ] JE I 5 DR B A T RE R AT S A T,
50 R ST AR 0 I 0 TR PR 1 e L B
SE b DR AR A VR AR AR 25 . T E AR 9E
i AR S I AR RV B I R 7 AR
HLIX 82.95% B AR WH R s 53 MA 7 78 I ST RL AR PR R
(3 2530 d B f =1 %)™, BE R 9 w0 55 1
22.6% FFEAE RIKIE (230 o/d)F7 A", 52,
] P € b AR v R O 3 e A R A . AR
ARG RMEAE TF 1Y — 000 55 40.9% 15 PR 84
FIASIBIFSE R, —2F A E AR, 525 TR EE AR
T RN & 53 9 M 14.7% .23.4% F18.6% >, J}3
WEIR IR B A 11.2% B9 5 M BB RN 4.3% W) &
PERE IS T SO,

Hh [ 5 [ PR S iR PR 2 5 T2DM KU (1)
XM RIAFE . —TYIA 8 M5 1) 25 6 43 Bt
R AL HE P A YR SIE I 5B PR AR 5 T2DM KL
B 5 7 B 2 WORS A <ST go/d TEIRUESE ,>57 ¢/d
JRURS: 38 it i pE 22 BR B 9 o T RS B S
T2DM K[ &2 “U” &Y SCHE , 55 1 ik Tl 4 o &
168 g L1 R 4E 5 108 g I AU F A o AN ] b IX
X EE BRI i 1 SUAETE 2200 . R AR G A oY
22 UL PR A B 230 g/d S AL TP A2 LK B
PE=128 o/d 1 hy i AU B2 Y e 5 [ s 9
Hi R RIB RD RO AEAE 25 5 o v B e b A R 2R
FH M 00 (5 20 A ) | H i P Rt T 2k T
o AR I T e 2 R AT AU BRI 47 4 %
W, LB R R AE 2 W ) T, v O s
Sirtuin 1 38 fif 436 18 5 28 AR R AR ME . AN
[F] P4 388 A% 5 S 1 — 2 O RS e 800 A 250 0 22
St N HBE B i & 2 (aldehyde dehydrogenase
2, ALDH2)rs67 1 A A543 3 PR #5717 2R =3k 38.77% , 1%

A S PR AR RE ) FRAIK, S B O BEE BUEHI 55
T RE PRI A PR E FH 5 B3 A2 S5 6r BE PRI RO
JE 1%, MR A ROCR T &, v RE R A S
T2DM JRUBS “ U™ H4 il 2 I J i) F B SEml T, Xt
i X AT R ) s %) B LA

IR BIE S Y JR BR 1 A T o SE R A G Y 2
FEFREWT I, Gk = PSR WHIE 5 , JL BRI 5T
W PR £ %) R RP SRAAIG, mT AR LS X
R o AR I R AL e s A TR A
JEEEXT ALDH2 FE P 2 38 47 43 )2 3B, [l B ¢
T i B2 B R 2% T2DM Y520, S 2E 3 AR
] A VA TS 00 5 B (LR A A

4. FRIE S B IRIG ShAS 5 T2DM Y 5 &
R YIMC . PRI s = S SR TS 5.
AR IR RS %A SR TE B Z R A AR U7
TSI, W AR IR v 1R B8 24 5 AR 1) 8 AR T 51
AH G 17 AR AV ek B 6T B (AR 3% Bl Ay 00 i FH B R
PR FEMFRET ] BEXT T2DM ABEAGIAK J135% B
TR = A0 R B A

S B RTE A 2 7E T B 5 E PR ZE HL T2DM
S TR B Rk , (R [E JE i T2DM B85 1 B A
TG SIAAR R I R FE M [ R AL . AR IR Bp ik
5 2 ik AR 2 55— % WHO bR fE , B 45 82150 min
SRR A ARz B . AR L b DX — IR W I
WFSE s , 76 B2 B T2DM &, 43.8% A B AR
B, 20.5% 4388 B 1~2 1K, 35.6% 43 18 5h
3R TP 4 EE DD2 BAF B A W ifT A
FEER IR, 62% T2 T2DM B I8 1 b
o8 B B PR TE B I S M AR R, 55% (1)
B PR A 3 3 T2DM £8 5 BE 1% 35 £ 4% J8 150 min
SO RSV ST o R

[ 5 [ PR Ml AR B AR Sk B 22 ]
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fie 55 LA PR ZAE G o (1) i T T00HE it - b il i+
X iz 2 TR 45 2R Ge 1 T W At 4 T T2DM i85 T
KOs P T R B E R R B S 5 %),
r [ € Ml AR X ik = [ 20 H 36 B KRR
(2) PAME SR  ALRKI A e s sl =
D RFELFZHHHGES WK LiEd) , FILE
¥ BELAG , i v [ € M B AR X AN 2 AR % N 3
(3 FE SRR ZR  ALRR OBl 4 22 P AN 3, T
F ] 9 Hi A ) 25 P32 Bl (R L AR D4 I I ZR R K
EA ISz, R R R % AN S A
.

5. M AR > 15T . 2 4K B8 A A TR R EIR 34 5
T2DM &AL PIAH G, B34 HAET- K . ok B
o5 2% S 2 TUE ST 1 & IR, B I B B A K 5
T2DM %95 2 [AIAFEAE U R 56 21, Horp 7 b B R
R T8 B WA A XU R I, B0 3% R e AR S i) T
I I 3k 5 (<6 h) Al K (29 h) 3355 T2DM XU
HEIURR DG ZF 22 WE AR Sk, A () A R B (1]
of B9 h AERE R ONBE R A &
HOMA-IR"™ , —J0i & F 3¢ [ [E 5% fgt 5 U5 iR ) A
(National Health Interview Survey, NHIS) £ #i% ) i/
¢ 7R, T2DM S5 1 B IR i 1] 5 4 R AE T2 KU =2
[ A7 AE )7 1 56 2, W B Ao () e R 34 5 4
FET AU B i AH

H ] 5 [ o S b R ) B FIR T A7 7R 22 57
FFIRE AR AL AT O LA R A 9T BR  IT TR R
o H X H AR 35 % DL bR BRI S JE 6 h EL i)k
18.5%,29 h }1 7.9%"* . — i3 L rfr 2 AF A () BA S
F 9% W7, BE AR AS 2 6 h Eb 6 b 32.0%, 29 h K
3.9%",

L2 i N 61 = R RS A W =B
T2DM 1 & A R, & 1 4 B B K 15~
30 min™™M L FR [ EF X VEE A iR XNEE A IY &
B, R ME=L b, R R B BE R & A K
W6 g 1.33 4% L 25 22 A XUMD IR BA S BIF 5% 2% 3, 4
JEZFBE=3 d B9 T2DM [ XU 5 1 e

T [ 2 A HE 9 28 B LU 9 v T T B SE b
1L T8 BRI 35.4% , - BRI A S 1 h 3
$126.7% A1 h FHAL Y 8.7% . He T [H 18 1
955 7T BEE B 3T (China Kadoorie Biobank , CKB) 3
B A s, SRR VA W R T AT B LG AR R
409%™ . FEFR [ VG RS FE PG R 6 DCORLEE M X
72.2% W N TG BE ), B R BE>] h
12.0%" ., #3526 1~ E KB HTIEMEIR £ AT 2%

(Prospective Urban Rural Epidemiology , PURE ) fiff 5%
R, EPRIEH (CAnim K A ) AR A 1
W T 48T, 27 B A R 4.7 %

L A A

ZFER AR IR A L SR IR R &,
Hp ] 5 ] B g bR o o A £ S 28 A T R K
T EAR T EBR . o 25 24K f B 0 5% 1 HH 3 A
SR, TR [ FE bR f B A5 A A A o Ak BB 03 )
R HINE 12.1% 7 Z G AR X 11.8% GH i 4E
E IR H IR X 10.5% . & B IL A 10.4% . 7 KA
10.3% . N %2 1 F IR X 10.3% . V5 3 A 331X 9.9% .
FHIEE 9.7% LT 44 8.4%" . 48R 12 B0k #ih i i
P g T FHATE ST B, AL HE I IR FE b (40 jak (B L 2
2= FFAZ ) AE NI G R DXORS i e i AT 0% B o £ R
N 14.53% , A FE L LT (SE R & K)EN
b 3% M XK Bl BE A A 8% B 1 1k AR R R R
15.45% " 6l bR FE MRS #i i 0 2  M) R S 420 &
RGBSR B AR AT N 5 B AR
TSI AR BB ARG T S R AR X =
FH S B S 45 2 o R A G

i 1 fif = 3 ] 5 Hiu A AR S5 K5 o s
I35 T2DM KU 18 S FRUAIE 5 [E6] oo 9 b 114 P 9 52
G A A 95 48 N T2DM 14 2 956 IURG: o 2% 22 R 5T
XF25~74 2 NFESEATRENLIIFE AT | K 02 R 1
R 55 A PR SR S A DG RER ) HUNT
WF5E & B, 76 55 Pk b A AR AE SiE R 5 HbA, FF 55 4
ST IR B — TR AT SR, RS YT AER 254
55 T2DM (14 X JRUBSE 38 AR DG, — T3 5 18 01
WF 5 10 25 26 0 M7 2 s, JBCA B0 A 14 i 60% (1)
T2DM &% AU

O T AR ARG i R A5 15 0 T2DM & 95 XU 1)
SR AIHLE , AT RES LR LT ARG « (1) A o e
BER T NS R, HLAm &% B K Ak & 0 Fl
FIR BRI BR TR R M IR 5
= B AR Bl | H BRE BE  3X SE N ) AR U
e S5 T2DM Y XURS: 5 (2) A & A 25 380 C S v 2
FIKSEHE N, C SO 2R A RAE AR &) C RS 5
T2DM %95 ELAA A SC 1 5 (3) BLam Al 25 4 i 1 il 5
AR 38 Jin A1 T2DMJRUBS: 3EIAR G, A &
FRI i Bl A TR TR 2 P 1 FR A, H XU St ) o
J i T 5 (4) 2 AR sl A5 P8R A EL 2 T2DM,
S A T AT ) R R AZ S B PR 2R AT BE X ik
SR X 1 A 39 T A B TETSZ MR, 6 T2DM 19 1 3K
R AR S e
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2., T2DM B35 AR Y £ % o T4 PR e
LA 4 ) B 22 AR B R, REBR IR
T8 SHmye /R A6 X S5 AR5 7R, T2DM
B AR 2 R AR T2DM B 3% W 3 T e,
O — WA F 316 4] T2DM & 45 (1 BiF 5% %
H A — 34,5 200 5] T2DM 1E B H 32 O BF 28 44 .
7, T2DM A FFAMAR 2 e AE AT 5 it w42 o B 2%
TR 5 5T 35 1 HbA, KA 2 561 98k 4k
D7 EBAR AT 5T 2 B, 4 FH A 28 R SR MR ME 259 2.
[ AELE SR ZL TR

FE 5 EREM T2DM S L&

:gﬁﬁﬁ:

1LEBRERAN . TES EFRERT2DM AL X35 d
KA IR EaRENE XA
BB H LB E 7 ‘
JER I o B KT T2DM & R R
YA HFBRNERTERER,
3ARE TR B K3t T2DM & 4R 8 FR AL
BN S
EAZDANA P B IR HIES T2DM E F i
FTARMANE A F D, BIRERIE A AN
AN E

R 2 a4 T2DM & & B MR iR B T 4
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TR B, S T [ 5E 4 T2DM B 45 56 s i 14k
RFEZHES5S L0 .

— P E 5 E PR FE HE T2DM A= 3% 7 201 7 e s

Hh [ 5 ] PR b oY — BRI, AT T
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FRIG YT 48 5 (2022) ) Crp B PR R B 36 4R
(2024 {7 ) )™ (2023 ALK E IR @B OnE kR
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2. [N 25 {8 I 0T L - T2DM BB 35 1 I g ¥
JP I DA TT 200 32, 5 [ BRE L T2DM B
PR AR 25 W) A 2 . P E P b XCH R A
A T E R AR X e TR B IR X
T2DM & 3 8 Jif 25 4 i 1 %2 59.6% , Hoh 92.6%
fift FH A 2 A 7T 28 R 25 0 B L PR
T2DM £ A VT 25 K B 25 18 FH 2% 43 1 R 55.4% .
57.2%.61.3% """ . 1 [E 5 [ PR FE H T2DM 4 K
b VT A R 25 R S ZE R AR 25 9 () IR 5 48 e 4
T30 E RO B O R A A AT
25 ) T2DM B 2 G MK 25 B2 A 2 1A A [
(low-density lipoprotein cholesterol, LDL-C) ft] — £&
SEERINRYT 2

TE M AESE R H AR B 1, o B FERUH T2DM 45
FIHEREXT LDL-C #4740 R8P, H B AR H B
Sy —E L T2DM A I ASCVD B 5 8 FR A
LDL-C<1.4 mmol/L; & f& T2DM fH & ( U 4F % >
40 % , 8 20~39 % H 4 =3 Fi ik N &K o & -5
2B ) LDL-C<1.8 mmol/L; I fil T2DM # 3%
LDL-C<2.6 mmol/L {4 JMH FRAG I IR S B 6w )
HE#E LDL-C $37 4% <2.0 mmol/L 5% 48 5L £k K7 F [ >
509" ol PR 2 B b, [ JE b T2DM AR Y
LDL-C ik bR A% T B br 7€ M. b B 04 b X
HoRE s T E I RIE X HREE R HR
XA T2DM % LDL-C ik bR N 43.1%, Hikbr %
Bifi A 9% \T2DM J R | 5 10 &9 DL S HbA | 7K1
FhE T MR g S PR T2DM R Y
LDL-C ik #5 2 5 5l K 49.6% . 45.9% . 69.9%"*" .
[ 5 [ R 9E il T2DM (835 LDL-C 3K 5 R (1) 25 1
] GEVR T I 52 % LDL-C ik AR i) 58 SCAETE X 5]
Fp [ 28 L BF 5T R B T2DM S 35 i ASCVD XU 43 )2
MAAEE L LDL-CIkbn{a , X T4 i fi B 35 1 B A
{85 SCH ™ k4 (<1.8 mmol/L) , i [ b 5€ 4 BF 52 ¢



« 210 - AN R 2R 2026 4F3 45 18 #4545 3 ] Chin J Diabetes Mellitus, March 2026, Vol. 18, No. 3

LDL-C kAR {E il 72 X <2.6 mmol/Lo

= I A A FE S T2DM BN B A S 0 4 7
i

(b E 7€ HuIX 2 BUBR PR B8 B2 AR R
AR ), FE MR 0 00 0 75 T R B
PREAEXS VA A SEIR o PREE IR B AN AR T3 20K
et TR AR SR B I AR A, sl iy o Af 1V 5 5 1B 0
BE i AR Y B A s T B IR A

FEVR UM A Fe TR B2 e AT OB
B H I AMUBE W (self-monitoring of blood glucose,
SMBG ) B T R O o 3K [ 28 3L BORE IR
I £ AT SMBG, 45252 11 IR B R 25 036 97 1 1
A M IR 2~4 YT, HESZ B B ZR YT Y R N
SR 3 M 00 A o ISR AE R R SMBG Wi U
SIS ST RPN SN 1k ¥ S S ERSN N
SR, LA ARSI A5 IR R4 AT S A4 E 0 2k
A E o X T I A Al e ) 2% A () 1B
FARWFNEIT 1Y B, G Al e 5 SO XU
0738 I AR S AR

BHEERE

AR IARIEFHGUE PR 203 , RGPS e T
Hp [ 5 [ bR 92 b T2DM 78 34T 2 I R AE /&
W67 PR 28 A TR s DU KA o 2 B 1 S ) L B R 5
30 E FEH T2DM WG HEB IR IR R IR 2 5% 5
TERAE Y AT, b [ [ PR g Hh 2 B
M I S FME | TR [ FE b T2DM B R R
LS 20 B T o RO R G R AT 5 [ s T i R %
AHXTRAR , FoA3 A0 5 26 B Je I I SCHE . I RARAE 7
T, o 5 E PR IE b R BN B R R T L
P | ER 23R Bt AT 498 T T B SRR B Y
ZHE B HUWAKFEEh T2DM B4 K &= L (H
FR I FE b T2DM 85 19 104 | I o B 4 i 35 Bk
R AR T E PR FE s, LS PE I A (L H 20 i
BP0 R R R S . R R ZE A
B, v 5 [ PR S M A a5t 1% ) B (XUS: 4 o7 JE TR
IR RN R/NAE ) RIS O ARAE 23 5 e
FREE) e 2 DK (FRIE FE M = S ) AR A
FEA (P = LLRE R B R T, bR 2 o8 4 B bR
JE) AR O R IR MR KT e | B AT Bk
PR A 5% ) BORS A4 R A £ 2R 45 )y T B A7 A
R FRTTE MR PR A B, N e B A — 2
G

B [ SE M T2DM RO fE B TR, — 2 i
577 107 AN A T 1015 8 36 T A AR e XU 55 1, B PR s
TN (74 B 2 7 e SE el 00 v XU AR 114
A, N5 4 25 PM, 15 G Bl 756 01 B 2% 1) 1O B s
HEHE 2 DB Z RO R T RS A AR PR AR ek
AN NINE - 17 S S N I 0 S M R A N
Hr R D AT HE B 45 T E AN T S o A
Ik 2 3 5 = BRI 2R A 45 A i FEHL AR (0 s
Bl 772 5 A T 7 22 TS s R B | B T B A
TG SR AR R[] BT 2 B 5 7 1) B IR R 5 00 B
RO A 2 S TR A R, BT AN
R A6 77 R G A 5 2 3k T3 A= J22 11 U g 5 5 9
32 B it , T 4 R A i 2 E R S S
1) b3 A B 45 IME ML, T 142 R R Bl 43 R 2R

v ] € L T2DM 2 10 By 75 7E — 2% 191 Bl S A
iR A R R R B4 ; IR G 1 T R AR
PR T 4 1) 5 O B B 4, I SR FH 38 A JE b 1 i I
Yk G T i VR ) M L 25 0iR YT LA A e
R I R AP I RAE e AR A, AL
TERERR A 24, O S 1 0 R ) R AR 2
Wy, [ R PR AR IR YT L A T O | i B 4 2k bR
B DO oA W 11 A N O - B e R o2
iE 97 5 5 A O A 00 i I 0 L DRV DKD | Ji] [l
T 22 7 B8 1 R I R [RTERE i B o B s O A 5
T, REARS 1 I K S B BR T dH 58T 3R

JEEEA , T TR = KA O 7 I HEBERF 5% 5 52
B — UL LRI EE , T 5 A B 98 S 5 v
SR AR S 03 BAER 88 FE b F Pk
PR A A 2T HILH s e SR AL A IR IE B , PR £
HLs REEAS FTHETE BN S AF 5T , WA I A8 A 7
757 GG R 2 5 T2DM K Kk J 1 R 3 S Bk
SRR LR, 454 TR E JE M SRR 5
PR AL, 583 G K27 B 12 5 A 3L A 1ok
W, FERE XM R AT 547 8 T, i e
GE B E S AR FE L T2DM PG IR &, s
PEULTORE I = B TR 5, VIS AR TR 1 FE
T2DM s 4

HIDEREAM R (RERHEHF)
BGNH BIRTLA hE ZR b
R RO B M o — B B
Brifear MBI BERE

BT BTRRE RO A TR e B B
[ UV (Y S DN o ) P
o Th BTSRRI — B e



AR PR IE 24 2026 453 45 18 445 3] Chin J Diabetes Mellitus, March 2026, Vol. 18, No. 3 - 211

£
[Epia

= ®
R

g ARSI
=

5
[ s

T
R
iEAE
wfE
EEETT}
=k
Ty
ol
F ok
[IS -1
ik HEF]

IR BRI I I 5 — PR B

e

IRATE BRI i e 25— D= Bt
S A XN R EERE

BT TR 2 P 2 B B i o — P

TR B

r E BE R i S R
RIE T H L B B
HRORA S — BE B

W IR I B B i B — R e
R BERL A B 45— = e

ol AR EERE

PUIEL TR DN RS E B

ey R 5 DR R B s 2 — % e
Hol A AR

Hh TR R R S e 2 — P g
BRI i 2 — R e

AR R B — B B

AR H R R B

BT — AR PR

Wy RV T 5 — P B

W ZR A R B e 45— = e
ST BRI B 2 Bt

Y R Y R A S 45 I % e

[} AR ONNS

(RPN

I IR T 22 X5 — N R EE B

W IR I B R A i o — B Bt

TR A 2

ey
IS

HIRMPHEM R (RERHFEHF):

A

K St

IR R
W AR R RS2 I 2 — PR B
ey I 5 R R B s 5 — I Bt

PSR PR A HITCA & o

(1]

(2]

(3]

[4]

[5]

2 % x #t

International Diabetes Federation. IDF diabetes atlas
[EB/OL]. 11th ed. (2025-04-07) [2025-10-10]. https://
diabetesatlas.org/resources/idf-diabetes-atlas-2025/.

o E €Y Hb X 2 OB PR S FRUMELL L o [ SV X 2 7
W DR R B 2 B AR ). AR RO 2R A
2023, 15(12): 1196-1212. DOI: 10.3760/cma. j.
cn115791-20231023-00256.

Vallianou NG, Geladari EV, Kounatidis D, etal. Diabetes
mellitus in the era of climate change[J]. Diabetes Metab,
2021,47(4):101205.DOI: 10.1016/j.diabet.2020.10.003.
Bogar K, Brensinger CM, Hennessy S, et al. Climate change
and ambient temperature extremes: association with
serious hypoglycemia, diabetic ketoacidosis, and sudden
cardiac arrest/ventricular arrhythmia in people with type
2 diabetes[]]. Diabetes Care, 2022, 45(11): e171-e173.
DOI: 10.2337/dc22-1161.

Zhou Y, Liu ], Zhao Z, etal. The national and provincial
prevalence and non-fatal burdens of diabetes in China

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

from 2005 to 2023 with projections of prevalence to
2050[J]. Mil Med Res, 2025, 12(1): 28. DOI: 10.1186/
s40779-025-00615-1.

Li Y, Teng D, Shi X, et al. Prevalence of diabetes recorded
in China using 2018 diagnostic criteria from the
American Diabetes Association: national cross sectional
study[J]. BMJ, 2020, 369:m997. DOI: 10.1136/bmj.m997.
Diabetes prevalence, awareness, treatment and control,
combined cycles, by age group and sex, Canada (excluding
territories) [EB/OL]. [2025-10-12]. https: //www150.
statcan.gc.ca/t1/tbl1l/en/tvaction?pid=1310087301.
Carlsson S, Andersson T, Jansson S, etal. Increasing
incidence of early-onset type 2 diabetes in Sweden
2006-2021[]]. Eur ] Public Health, 2025, 35(6):
1258-1263.DOI: 10.1093/eurpub/ckaf114.

Slatsve KB, Claudi T, Lappegard KT, etal. The total
prevalence of diagnosed diabetes and the quality of
diabetes care for the adult population in Salten, Norway
[J]. Scand ] Public Health, 2022, 50(2): 161-171. DOI:
10.1177/1403494820951004.

Backe MB, Jgrgensen ME, Pedersen ML. High quality of
diabetes care in Greenland since the launch of Steno
Diabetes Center Greenland 2020-geographical disparities
need attention[J]. Int J Circumpolar Health, 2023, 82(1):
2290305.DOI: 10.1080/22423982.2023.2290305.

Tusa N, Mikkonen U, Kautiainen H, etal. Participatory
care plan for primary care patients with long-term
diseases: results after a 36-month follow-up of a
randomized controlled trial[J]]. BMC Health Serv Res,
2025, 25(1):536.DOI: 10.1186/s12913-025-12660-6.
WX, A, WA, SF L AL T A AR A IR R I L
Je Hesg i R 3R 53 0 [)]. Hh AR 500 72 /il 2 5, 2018, 22(1):
19-22,28. DOI: 10.16462/j.cnki.zhjbkz.2018.01.005.

Ling C, Muyidouli X, Sulidan A, etal. Changes and risk
factors of adult prediabetes, diabetes prevalence and
diabetes control among adult residents in Xinjiang from
2010 to 2018[J]. Sci Rep, 2025, 15(1): 17941. DOI:
10.1038/s41598-025-01950-y.

Stafford LK, Gage A, Xu YY, etal. Global, regional, and
national cascades of diabetes care, 2000-23: a systematic
review and modelling analysis using findings from the
Global Burden of Disease Study[]J]. Lancet Diabetes
Endocrinol, 2025, 13(11): 924-934. DOI: 10.1016/
$2213-8587(25)00217-7.

Wang R, Zhang P, Li Z, etal. The prevalence of
pre-diabetes and diabetes and their associated factors in
Northeast China: a cross-sectional study([J]. Sci Rep, 2019,
9(1):2513.DO0I: 10.1038/s41598-019-39221-2.

Xing L, Tian Y, Jing L, et al. Status and disparities of diabetes
among urban and rural residents aged 40 years and older:
insight from a population-based study in northeast China,
2017-2019[]]. ] Epidemiol Community Health, 2021, 75(8):
800-808.DOI: 10.1136/jech-2020-213755.

Ritsinger V, Gunnarsson R, Melin E, et al. Cardiovascular
disease and beta-cell function at diagnosis of serologically
defined adult-onset type 1 and type 2 diabetes in two
Swedish cohorts 15 years apart[]]. BM] Open, 2025, 15(7):
€095630. DOI: 10.1136/bmjopen-2024-095630.
Falkentoft AC, Zareini B, Andersen ], et al. Socioeconomic
position and first-time major cardiovascular event in
patients with type 2 diabetes: a Danish nationwide cohort



212

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

(32]

e PRI 2% A 2026 453 45 18 4845 3 ] Chin J Diabetes Mellitus, March 2026, Vol. 18, No. 3

study[J]. Eur J Prev Cardiol, 2022, 28(16): 1819-1828.
DOI: 10.1093/eurjpc/zwab065.

Lau DCW, Shaw E, Farris MS, etal. Prevalence of adult
type 2 diabetes mellitus and related complications in
Alberta, Canada: a retrospective, observational study
using administrative data[J]. Can ] Diabetes, 2024, 48(3):
155-162.e8. DOI: 10.1016/j.jcjd.2023.12.004.

Steiger K, Herrin J, Swarna KS, et al. Disparities in acute
and chronic complications of diabetes along the U. S.
rural-urban continuum(J]. Diabetes Care, 2024, 47(5):
818-825.DO0I: 10.2337/dc23-1552.

Zhang F, Xing Y, Guo Z, etal. Prevalence and risk factors
for diabetes and impaired fasting glucose in Northeast
China: results from the 2016 China National Stroke
Screening Survey[]J]. Diabetes Res Clin Pract, 2018, 144:
302-313.DO0I: 10.1016/j.diabres.2018.09.005.

Li J, Nie Z, Ge Z, etal. Prevalence of dyslipidemia,
treatment rate and its control among patients with type 2
diabetes mellitus in Northwest China: a cross-sectional
study[]]. Lipids Health Dis, 2022, 21(1):77. DOI: 10.1186/
$12944-022-01691-1.

FREILEE, ZF58, SR, 55 . BRI TR XA RI4E IS .
SRR S IR A )], Th AR R R 24K, 2010, 2(6):
419-423.DOI: 10.3760/cma.j.issn.1674-5809.2010.06.005.
Duan M, Xi Y, Tian Q, et al. Prevalence, awareness, treatment
and control of type 2 diabetes and its determinants among
Mongolians in China: a cross-sectional analysis of IMAGINS
2015-2020[]]. BM] Open, 2022, 12(11): e063893. DOI:
10.1136/bmjopen-2022-063893.

SR, A, MRS, 55 . HON 8 (0 m B R R 5
2 [)]. DB FR R 4= 5, 2019, 27(1):3-6. DOI: 10.3969/j.
issn.1006-6187.2019.01.002.

XA, Vi, AU, 45 RTSEDUR | IR 2 BUBE PRI IALL T
Yo JEAE[] /CD]. Th PG P45 A L L F 24, 2019, 7(21):
3-5.D0I: 10.16282/j.cnki.cn11-9336/r.2019.21.002.
Andersson T, Ahlbom A, Carlsson S. Diabetes Prevalence
in Sweden at present and projections for year 2050[]].
PLoS One, 2015, 10(11):e0143084. DOI: 10.1371/journal.
pone.0143084.

Ruiz PL, Hopstock LA, Eggen AE, etal. Undiagnosed
diabetes based on HbAlc by socioeconomic status and
healthcare consumption in the Tromsg Study
1994-2016[]]. BM]J Open Diabetes Res Care, 2021, 9(2):
€002423.DO0I: 10.1136/bmjdrc-2021-002423.

Carstensen B, Rgnn PF, Jgrgensen ME. Prevalence,
incidence and mortality of type 1 and type 2 diabetes in
Denmark 1996-2016[J]. BM]J Open Diabetes Res Care,
2020, 8(1):e001071. DOI: 10.1136/bmjdrc-2019-001071.
Kurkela O, Forma L, Ilanne-Parikka P, et al. Association of
diabetes type and chronic diabetes complications with
early exit from the labour force: register-based study of
people with diabetes in Finland[]J]. Diabetologia, 2021,
64(4):795-804. DOI: 10.1007/s00125-020-05363-6.
Dinca-Panaitescu S, Dinca-Panaitescu M, Bryant T, etal.
Diabetes prevalence and income: results of the Canadian
Community Health Survey[]]. Health Policy, 2011, 99(2):
116-123.DOI: 10.1016/j.healthpol.2010.07.018.

Dedov I, Shestakova M, Benedetti MM, et al. Prevalence of
type 2 diabetes mellitus (T2DM) in the adult Russian
population (NATION study) [J]. Diabetes Res Clin Pract,
2016, 115:90-95. DOI: 10.1016/j.diabres.2016.02.010.

(33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

Wang W, Qiao ], Zhang L, etal. Prevalence of very high
cardiovascular disease risk in patients with type 2
diabetes mellitus: a population-based cross-sectional
screening study[]J]. Diabetes Obes Metab, 2024, 26(10):
4251-4260.D0I: 10.1111/dom.15763.

Eliasson B, Ekelund ], Holmberg CN, etal. Nationwide
cardiovascular risk categorization: applying the European
Society of Cardiology guidelines to the Swedish National
Diabetes Register[J]]. Eur ] Prev Cardiol, 2023, 30(7):
546-551.DOI: 10.1093/eurjpc/zwac308.

Chen H, Zhang Y, Wu D, etal. Comorbidity in adult
patients hospitalized with type 2 diabetes in Northeast
China: an analysis of hospital discharge data from 2002 to
2013[J]. Biomed Res Int, 2016, 2016: 1671965. DOI:
10.1155/2016/1671965.

Bakke A, Cooper JG, Thue G, etal. Type 2 diabetes in
general practice in Norway 2005-2014: moderate
improvements in risk factor control but still major gaps in
complication screening[]]. BM] Open Diabetes Res Care,
2017,5(1):e000459. DOI: 10.1136/bmjdrc-2017-000459.
Yaghoubi M, Mansell K, Vatanparast H, et al. Prevalence of
type 1 and type 2 diabetes-related complications and
their association with determinants identified in
Canada’s survey on living with chronic diseases-diabetes
component[J]. Can ] Diabetes, 2020, 44(4): 304-311. e3.
DOI: 10.1016/j.jcjd.2019.09.001.

Kristé6fi R, Bodegard ], Norhammar A, et al. Cardiovascular
and renal disease burden in type 1 compared with type 2
diabetes: a two-country nationwide observational study
[J]. Diabetes Care, 2021, 44(5):1211-1218. DOI: 10.2337/
dc20-2839.

Lyu Y, Luo Y, Li C, et al. Regional differences in the prevalence
of coronary heart disease and stroke in patients with type 2
diabetes in China[J]. ] Clin Endocrinol Metab, 2018, 103(9):
3319-3330.DO0I: 10.1210/jc.2018-00422.

Zhang X, Chen Y, Ge L, et al. Features of stroke in Chinese
diabetes patients: a hospital-based study([]]. ] Int Med Res,
2007, 35(4):540-546. DOI: 10.1177/147323000703500414.
Mavridis A, Viktorisson A, Eliasson B, etal. Risk of
ischemic and hemorrhagic stroke in individuals with type
1 and type 2 diabetes: a nationwide cohort study in
Sweden[]J]. Neurology, 2025, 104(7): e213480. DOI:
10.1212/WNL.0000000000213480.

Hou X, Wang L, Zhu D, etal. Prevalence of diabetic
retinopathy and vision-threatening diabetic retinopathy
in adults with diabetes in China[]]. Nat Commun, 2023,
14(1):4296.DO0I: 10.1038/s41467-023-39864-w.

LR, 2, N R, A e VLA B 2 BB DR R
PO I 22 595 23 B AR DG DR 2R 3 A7 ()], Al DR 2 5,
2022, 14(12): 1396-1403. DOI: 10.3760/cma. j.
cn115791-20221017-00607.

Hassan S, Gujral UP, Quarells RC, etal. Disparities in
diabetes prevalence and management by race and
ethnicity in the USA: defining a path forward[]]. Lancet
Diabetes Endocrinol, 2023, 11(7):509-524. DOI: 10.1016/
$2213-8587(23)00129-8.

Jia W, Yu R, Wang L, etal. Prevalence of chronic kidney
disease among Chinese adults with diabetes: a
nationwide population-based cross-sectional study[]].
Lancet Reg Health West Pac, 2025, 55: 101463. DOI:
10.1016/j.lanwpc.2024.101463.



AR PR IE 24 2026 453 45 18 445 3] Chin J Diabetes Mellitus, March 2026, Vol. 18, No. 3 - 213

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

(58]

[59]

[60]

[61]

Wang Y, Lin T, Lu J, et al. Trends and analysis of risk factor
differences in the global burden of chronic kidney disease
due to type 2 diabetes from 1990 to 2021: a
population-based study[]]. Diabetes Obes Metab, 2025,
27(4):1902-1919.D0I: 10.1111/dom.16183.

FEXE, EEL, B, 55t E 7 51077 b DO R L
i & B A= G A (0] b AR R AR 2 A, 2007, 87(26):
1817-1820. DOI: 10.3760/j:issn:0376-2491.2007.26.007.
LI JETE - KURTR . 2 B s e ARG AR B I R A A5 53
Hr[D]. L& ASE: B e B oy, 2023.

Vuorlaakso M, Kiiski ], Majava M, etal. Retrospective
cohort study of long-term outcomes and prognostic
factors for survival after lower extremity amputation in
patients with diabetes][]]. ] Diabetes Complications, 2023,
37(1):108377.D0I: 10.1016/j.jdiacomp.2022.108377.
Basiri R, Haverstock BD, Petrasek PF, et al. Reduction in
diabetes-related

major  amputation rates  after

implementation of a multidisciplinary model: an
evaluation in Alberta, Canada[J]. ] Am Podiatr Med Assoc,
2021,111(4):Article_1. DOI: 10.7547/19-137.

Wang L, Yu W, Yin X, et al. Prevalence of osteoporosis and
fracture in China: the China osteoporosis prevalence study
[]]. JAMA Netw Open, 2021, 4(8): e2121106. DOI:
10.1001/jamanetworkopen.2021.21106.

Si Y, Wang C, Guo Y, etal. Prevalence of osteoporosis in
patients with type 2 diabetes mellitus in the Chinese
mainland: a systematic review and meta-analysis[J]. Iran |
Public Health, 2019, 48(7):1203-1214.

WREL, BREEE, sk F5 0%, 45 2 OB DR 8 1 R R AL
£[]]. P E EE 2545, 2009, 7(8):100-101. DOI:10.3969/].
issn.1671-8194.2009.08.069.

LhEE  SEARRE R 5 0T SUBAR A A QI A S
K253 M [D]. B & ASE: Brai BERE, 2018.

Fraser L, Papaioannou A, Adachi JD, etal. Fractures are
increased and bisphosphonate wuse decreased in
individuals with insulin-dependent diabetes: a 10 year
cohort study[J]. BMC Musculoskelet Disord, 2014, 15:201.
DOI: 10.1186/1471-2474-15-201.

Dahl ], Gulseth HL, Forsén L, et al. Risk of hip and forearm
fracture in subjects with type 2 diabetes mellitus and
latent autoimmune diabetes of adults. The HUNT Study,
Norway[J]. Bone, 2021, 153: 116110. DOI: 10.1016/j.
bone.2021.116110.

Liu J, Liu M, Chai Z, etal. Projected rapid growth in
diabetes disease burden and economic burden in China: a
spatio-temporal study from 2020 to 2030[J]. Lancet Reg
Health West Pac, 2023, 33: 100700. DOI: 10.1016/j.
lanwpc.2023.100700.

el 5% T A4 B BE 25 61 £ . 2023 H ] 1A 4 B 4 3147 2 M.
e o E A BE AL A, 2024,

United Nations (2024). World population prospects 2024:
summary of results[R]. UN DESA/POP/2024/TR/NO. 9.
New York: United Nations, 2024: 1-64.

Emerging Risk Factors Collaboration. Life expectancy
associated with different ages at diagnosis of type 2
million
person-years of observation[]]. Lancet Diabetes
Endocrinol, 2023, 11(10): 731-742. DOI: 10.1016/
$2213-8587(23)00223-1.

Jia W, Chan JC, Wong TY, etal. Diabetes in China:
epidemiology, pathophysiology and multi-omics[]]. Nat

diabetes in  high-income countries: 23

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

Metab, 2025, 7(1): 16-34. DOI:
s42255-024-01190-w.
Kong X, Yang Z, Zhang B, etal. Maternal and paternal

10.1038/

histories differentially influence risks for diabetes, insulin
secretion and insulin resistance in a Chinese population
[J]. ] Diabetes Investig, 2021, 12(3): 434-445. DOLI:
10.1111/jdi.13360.

Natali A, Muscelli E, Mari A, etal. Insulin sensitivity and
beta-cell function in the offspring of type 2 diabetic patients:
impact of line of inheritance[J]. ] Clin Endocrinol Metab,
2010,95(10):4703-4711.DOI: 10.1210/jc.2009-2721.
Langenberg C, Lotta LA. Genomic insights into the causes
of type 2 diabetes[]J]. Lancet, 2018, 391(10138):
2463-2474.D0I: 10.1016/S0140-6736(18)31132-2.
Imamura M, Maeda S. Perspectives on genetic studies of
type 2 diabetes from the genome-wide association
studies era to precision medicine[J]. ] Diabetes Investig,
2024, 15(4):410-422.DOI: 10.1111/jdi.14149.

Grarup N, Moltke I, Albrechtsen A, etal. Diabetes in
population isolates: lessons from Greenland[]J]. Rev
Diabet Stud, 2015 Fall-Winter, 12(3-4): 320-329. DOI:
10.1900/RDS.2015.12.320.

Harder MN, Ribel-Madsen R, Justesen JM, etal. Type 2
diabetes risk alleles near BCAR1 and in ANK1 associate
with decreased {-cell function whereas risk alleles near
ANKRDS55 and GRB14 associate with decreased insulin
sensitivity in the Danish Inter99 cohort[]]. ] Clin
Endocrinol Metab, 2013, 98(4):E801-E806. DOI: 10.1210/
jc.2012-4169.

Sun L, Zhang X, Wang T, etal. Association of ANK1
variants with new-onset type 2 diabetes in a Han Chinese
population from northeast China[J]. Exp Ther Med, 2017,
14(4):3184-3190. DOI: 10.3892/etm.2017.4866.

Li Y, Adi D, Wang Y, etal. Genetic polymorphism of the
Dab2 gene and its association with type 2 diabetes
mellitus in the Chinese Uyghur population[]]. Peer], 2023,
11:e15536. DOI: 10.7717 /peerj.15536.

Bai H, Liu H, Suyalatu S, etal. Association analysis of
genetic variants with type 2 diabetes in a Mongolian
population in China[]]. ] Diabetes Res, 2015, 2015:
613236.DO0I: 10.1155/2015/613236.

Xiao S, Zeng X, Quan L, etal. Correlation between
polymorphism of FTO gene and type 2 diabetes mellitus
in Uygur people from northwest China[J]. Int J Clin Exp
Med, 2015, 8(6):9744-9750.

Hertel JK, Johansson S, Raeder H, et al. Genetic analysis of
recently identified type 2 diabetes loci in 1, 638
unselected patients with type 2 diabetes and 1, 858
control participants from a Norwegian population-based
cohort (the HUNT study) [J]. Diabetologia, 2008, 51(6):
971-977.DO0I: 10.1007/s00125-008-0982-3.

Dor6 P, Benko R, Matuz M, etal. Seasonality in the
incidence of type 2 diabetes: a population-based study/[]].
Diabetes Care, 2006, 29(1):173.

Ishii H, Suzuki H, Baba T, etal. Seasonal variation of
glycemic control in type 2 diabetic patients[]J]. Diabetes
Care, 2001, 24(8):1503. DOI: 10.2337/diacare.24.8.1503.
Tseng CL, Brimacombe M, Xie M, et al. Seasonal patterns
in monthly hemoglobin Alc values[]]. Am ] Epidemiol,
2005, 161(6):565-574. DOI: 10.1093 /aje/kwi071.
Berglund L, Berne C, Sviardsudd K, etal. Seasonal



214

[77]

[78]

[79]

(80]

[81]

[82]
(83]

(84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

e PRI 2% A 2026 453 45 18 4845 3 ] Chin J Diabetes Mellitus, March 2026, Vol. 18, No. 3

variations of insulin sensitivity from a euglycemic insulin
clamp in elderly men[]]. Ups ] Med Sci, 2012, 117(1):
35-40.DO0I: 10.3109/03009734.2011.628422.

Noordam R, Ramkisoensing A, Loh NY, et al. Associations
bright
cardiometabolic traits in two European population-based
cohorts[J]. J Clin Endocrinol Metab, 2019, 104(7):
2903-2910.DOI: 10.1210/jc.2018-02532.

Cardona A, Pagani L, Antao T, et al. Genome-wide analysis

of outdoor temperature, sunlight, and

of cold adaptation in indigenous Siberian populations(]].
PLoS One, 2014, 9(5): e98076. DOI: 10.1371/journal.
pone.0098076.

Cai ], Meng X, Wang C, et al. The cold effects on circulatory
inflammation, thrombosis and vasoconstriction in type 2
diabetic patients[J]. Sci Total Environ, 2016, 568:271-277.
DOI: 10.1016/j.scitotenv.2016.06.030.

Tl i E AR AR MRS (M. BT RS AL,
2008:1-281.

JRMT . KRG  5AME M), 3. dbat: m AR U,
1997:1-269.

BN RAFHAMEE M), Jbat: K& AL, 2005:1-212.
Li C, Qi ], Yin P, etal. The burden of type 2 diabetes
attributable to air pollution across China and its
provinces, 1990-2021: an analysis for the Global Burden
of Disease Study 2021[J]. Lancet Reg Health West Pac,
2024, 53:101246.DOI: 10.1016/j.lanwpc.2024.101246.
Xie S, Zhang X, Xiu A, et al. NH3-driven HONO production
as a potential unknown source during snow cover and
melt[]]. Environ Res, 2025, 282:121975. DOI: 10.1016/j.
envres.2025.121975.

Yang BY, Qian ZM, Li S, et al. Ambient air pollution in relation
to diabetes and glucose-homoeostasis markers in China: a
cross-sectional study with findings from the 33 Communities
Chinese Health Study[J]. Lancet Planet Health, 2018, 2(2):
e64-e73.D0I: 10.1016/S2542-5196(18)30001-9.

Yang M, Cheng H, Shen C, etal. Effects of long-term
exposure to air pollution on the incidence of type 2
diabetes mellitus: a meta-analysis of cohort studies[]].
Environ Sci Pollut Res Int, 2020, 27(1): 798-811. DOI:
10.1007/s11356-019-06824-1.

GBD 2019 Diabetes and Air Pollution Collaborators.
Estimates, trends, and drivers of the global burden of type
2 diabetes attributable to PM,  air pollution, 1990-2019:
an analysis of data from the Global Burden of Disease
Study 2019[J]. Lancet Planet Health, 2022, 6(7):
e586-e600. DOI: 10.1016/S2542-5196(22)00122-X.
Bacchetta ], Edouard T, Laverny G, etal. Vitamin D and
calcium intakes in general pediatric populations: a French
expert consensus paper[J]. Arch Pediatr, 2022, 29(4):
312-325.D0I: 10.1016/j.arcped.2022.02.008.

Hussain S, Yates C, Campbell MJ. Vitamin D and systems
biology[]]. Nutrients, 2022, 14(24):5197. DOI: 10.3390/
nul4245197.

Liu D, Meng X, Tian Q, et al. Vitamin D and multiple health
outcomes: an umbrella review of observational studies,
randomized controlled trials, and mendelian
randomization studies[J]]. Adv Nutr, 2022, 13(4):
1044-1062. DOI: 10.1093 /advances/nmab142.

Kayaniyil S, Retnakaran R, Harris SB, etal. Prospective
associations of vitamin D with p-cell function and
glycemia: the PROspective Metabolism and ISlet cell

[92]

[93]

[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

[106]

[107]

[108]

Evaluation (PROMISE) cohort study[]]. Diabetes, 2011,
60(11):2947-2953. DOI: 10.2337/db11-0465.

Sun L, Lu J, Li X, etal. Effects
supplementation on glucose and lipid metabolism in

of vitamin D

patients with type 2 diabetes mellitus and risk factors for
insulin resistance[J]]. World ] Diabetes, 2023, 14(10):
1514-1523.DOI: 10.4239/wjd.v14.i10.1514.

Zhang Y, Tan H, Tang ], etal. Effects of vitamin D
supplementation on prevention of type 2 diabetes in
patients with prediabetes: a systematic review and
meta-analysis[]]. Diabetes Care, 2020, 43(7): 1650-1658.
DOI: 10.2337/dc19-1708.

TKRBHH, TR, DA, 4. AR 1L 43741 20-80 ¥
{d FfE AT 25(0H)D3 /K K Hi 5 Cay P AYAR L [)]. 1 ]
B RHi AR, 2015, 21(5):579-585.

FARAN, ARICT5, EIGRIK, 55 B s iR e R4 E R DK
BUARIA A []]. A BB A R $h B A%, 2019, 12(2):
132-135.DO0I: 10.3969/j.issn.1674-2591.2019.02.004.
THEZYR, X, BEAL, 55 HON A @R 44 2 DK
KA HE ] ARG RS 97258, 2017, 25(4):240-245.
DOI: 10.3760/cma.j.issn.1674-635X.2017.04.007.

Afzal S,
25-hydroxyvitamin D and risk of type 2 diabetes: a

Bojesen SE, Nordestgaard BG. Low
prospective cohort study and metaanalysis[J]. Clin Chem,
2013, 59(2):381-391. DOI: 10.1373/clinchem.2012.193003.
Cashman KD, Dowling KG, Skrabakova Z, et al. Vitamin D
deficiency in Europe: pandemic? [J]. Am ] Clin Nutr, 2016,
103(4):1033-1044. DOI: 10.3945/ajcn.115.120873.

AR R 2 o F BB AN RV 0 SR 43 2%, A, TEARAR,
85 HEEFR D KHZE I R LTI 53R (2025 J5) 0]
R R T R R R R 0 44 3K, 2025, 18(5):497-517.
DOI: 10.3969/j.issn.1674-2591.2025.05.001.

Bk, ZEH . 2 BB DR R ML 4R A 3R DK R K]
Z ). thE BE R K2, 2017, 46(1):68-71, 74. DOL:
10.12007/j.issn.025874646.2017.01.015.

SRS, 5k, fIIGELL . H R E U b IX B4 2 BBk bR 5 4
A3 D EFRRBLSAERN Z 3], HRRHY, 2022, 38(18):
146-149.DOI: 10.3969/j.issn.1000-0952.2022.18.039.
IS - BANHSIEAR, W IN s R . AR 2 RO IR
FBH LT 25- R 4k AE 3 D3 B B0 K 5 R 3R 44T )]
o [H 4Rl BE 2%, 2015, 18(22):2667-2670. DOI: 10.3969/j.
issn.1007-9572.2015.22.011.

American Diabetes Association Professional Practice
Committee. 3. Prevention or delay of diabetes and
associated comorbidities: standards of care in
diabetes-2025[J]. Diabetes Care, 2025, 48(1 Suppl 1):
$50-S58. DOI: 10.2337/dc25-S003.

Wang X, Ma H, Kou M, et al. Dietary sodium intake and risk of
incident type 2 diabetes[]] Mayo Clin Proc, 2023:
S0025-6196(23)00118-0. DOI: 10.1016 /j.mayocp.2023.02.029.
Hipgrave DB, Chang S, Li X, et al. Salt and sodium intake in
China[J]. JAMA, 2016, 315(7): 703-705. DOI: 10.1001/
jama.2015.15816.

World Health Organization. WHO global report on sodium
intake reduction[R]. Geneva: World Health Organization,
2023: 1-52. https://www. who. int/publications/i/item/
9789240069985.

World Health Organization. Sodium reduction[R]. Geneva: World
Health Organization, 2025. [2026-02-26]. https://www. who.
int/zh/news-room/fact-sheets/detail /salt-reduction.

Pl % A (2 L LA 1297 16 78 (2024 4F B [EB/OLY]. [



AR PR IE 24 2026 453 45 18 445 3] Chin J Diabetes Mellitus, March 2026, Vol. 18, No. 3 - 215

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

[119]

[120]

[121]

[122]

TIpEFRE (2024 ] 3825 . (2024-10-12)[2026-02-26].
https://www. nhc. gov. cn/cms-search/downFiles/
c171fa2416864a21b69278fd04a33f21.pdf.

FI% A BRI AR AR BT 2 PR B ). P
W Hh HE R 5l PR 2% &, 2025, 32(6): 661-668. DOL:
10.7507/1007-9424.202505133.

World Obesity Federation. World Obesity Atlas 2025[R].
London: World Obesity Federation. March 2025. https: //
data.worldobesity.org/publications/?cat=23.
Chiu M, Austin PC, Manuel DG, etal
ethnic-specific BMI cutoff points for assessing diabetes
risk[]]. Diabetes Care, 2011, 34(8): 1741-1748. DOI:
10.2337/dc10-2300.

Lear SA, Humphries KH, Kohli S, etal. Visceral adipose
differs
background: results of the Multicultural Community
Health Assessment Trial (M-CHAT) [J]. Am ] Clin Nutr,
2007, 86(2):353-359. DOI: 10.1093/ajcn/86.2.353.

Chen M, Shi W, Wang H, etal. Interaction of general or

Deriving

tissue accumulation according to ethnic

central obesity and hypertension on diabetes: sex-specific
differences in a rural population in Northeast Chinal]].
Diabetes Metab Syndr Obes, 2021, 14: 1061-1072. DOI:
10.2147/DMS0.5295960.

Olofindayo ], Peng H, Liu Y, etal. The interactive effect of
diabetes and central obesity on stroke: a prospective
cohort study of inner Mongolians[]]. BMC Neurol, 2015,
15:65.DOI: 10.1186/512883-015-0328-y.

Dong W, Li Y, Man Q, etal. Geographical distribution of
dietary patterns and their association with T2DM in
Chinese adults aged 45 y and above: a nationwide
cross-sectional study[J]. Nutrients, 2023, 16(1):107. DOI:
10.3390/nu16010107.

HFEK, WEER, SHmas - SCLLIFE, 55 . Bl DX A TG 2 15 5 2
AEIR/INAUE 05 R 56 22 []]. B2 R 5T, 2016, 33(9):
1859-1861.D01:10.3969/j.issn.1671-7171.2016.09.067.
CaiJ, Nuli R, Zhang Y, et al. Association of dietary patterns
with type 2 diabetes mellitus among middle-aged adults
in Uygur population of Xinjiang region[J]. ] Nutr Sci
Vitaminol (Tokyo), 2019, 65(4): 362-374. DOI: 10.3177/
jnsv.65.362.

Zimorovat A, Mohammadi M, Ramezani-Jolfaie N, etal.
The healthy Nordic diet for blood glucose control: a
systematic review and meta-analysis of randomized
controlled clinical trials[J]. Acta Diabetol, 2020, 57(1):
1-12.DOI: 10.1007/s00592-019-01369-8.

Massara P, Zurbau A, Glenn A], etal. Nordic dietary
patterns and cardiometabolic outcomes: a systematic
review and meta-analysis of prospective cohort studies
and randomised controlled trials[]]. Diabetologia, 2022,
65(12):2011-2031. DOI: 10.1007/s00125-022-05760-z.
Diabetes and Nutrition Study Group (DNSG) of the
European Association for the Study of Diabetes (EASD).
Evidence-based European recommendations for the
dietary management of diabetes[]]. Diabetologia, 2023,
66(6):965-985. DOI: 10.1007/s00125-023-05894-8.
World Health Organization. Tobacco and diabetes[R].
Geneva: World Health Organization, 2023. https://www.who.
int/publications/i/item/9789240084179.

o LG T 42 L . 2020 4F 450 15 2 B L B ARENAM
FEHRIK[EB/OL]. (2022-03-16)[2026-02-26]. https://www.
chinacdc.cn/jksj/jksj04/202407/t20240731_287942.html.

[123]

[124]

[125]

[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]

[135]

[136]

Eurostat. SDG 3: Good health and well-being[R].
Luxembourg: Publications Office of the
https://ec. europa. eu/eurostat/en/web/
products-eurostat-news/w/ddn-20250806-1?etrans=fr.

Tiwari S, Lgvsletten O, Jacobsen BK, etal. Occasional

European
Union.

smoking is a risk factor for myocardial infarction in the
population-based Tromsg Study, 2001-2021[]]. Eur ] Prev
Cardiol, 2025, zwaf182. DOI: 10.1093/eurjpc/zwaf182.
Health Canada. Smoking in Canada: what we know[EB/
OL]. (2024-03-01)[2026-02-26]. https://www.canada.ca/
en/health-canada/services/smoking-tobacco/
surveys-statistics-research/smoking-what-we-know.html.
Guo X, Shen L, Dou ], et al. Associations of fasting blood
glucose with influencing factors in Northeast China: a
quantile regression analysis[]]. Int ] Environ Res Public
Health, 2017, 14(11):1368. DOI: 10.3390/ijerph14111368.
Cui M, Li F Gang X, etal. Association of alcohol
consumption with all-cause mortality, new-onset stroke,
and coronary heart disease in patients with abnormal
glucose metabolism-Findings from a 10-year follow-up of
the REACTION study([J]. ] Diabetes, 2023, 15(4):289-298.
DOI: 10.1111/1753-0407.13371.

Ng R, Sutradhar R, Yao Z, et al. Smoking, drinking, diet and
physical activity-modifiable lifestyle risk factors and their
associations with age to first chronic disease[]]. Int ]
Epidemiol, 2020, 49(1): 113-130. DOI: 10.1093/
ije/dyz078.

Jakobsen ML, Larsen JR, Glimer C, etal. Alcohol
consumption among patients with diabetes: a
survey-based cross-sectional study of Danish adults with
diabetes[]J]. Scand ] Public Health, 2016, 44(5):517-524.
DOI: 10.1177/1403494816645223.

Han M. The dose-response relationship between alcohol
consumption and the risk of type 2 diabetes among Asian
men: a systematic review and meta-analysis of
prospective cohort studies[J]. ] Diabetes Res, 2020, 2020:
1032049. DOI: 10.1155/2020/1032049.

Holst C, Becker U, Jgrgensen ME, etal. Alcohol drinking
patterns and risk of diabetes: a cohort study of 70, 551
men and women from the general Danish population[]].
Diabetologia, 2017, 60(10): 1941-1950. DOI: 10.1007/
s00125-017-4359-3.

Millwood 1Y, Li L, Smith M, etal. Alcohol consumption in
0.5 million people from 10 diverse regions of China:
prevalence, patterns and socio-demographic and
health-related correlates[J]. Int ] Epidemiol, 2013, 42(3):
816-827.DOI: 10.1093/ije/dyt078.

Huang ], Wang X, Zhang Y. Specific types of alcoholic
beverage consumption and risk of type 2 diabetes: a
systematic review and meta-analysis[]]. ] Diabetes
Investig, 2017, 8(1):56-68. DOI: 10.1111/jdi.12537.

Cao Y, Li L, Xu M, et al. The ChinaMAP analytics of deep whole
genome sequences in 10, 588 individuals[]]. Cell Res, 2020,
30(9):717-731.DOI: 10.1038/s41422-020-0322-9.

Ho JY, Lam HYC, Huang Z, et al. Factors affecting outdoor
physical activity in extreme temperatures in a
sub-tropical Chinese urban population: an exploratory
telephone survey[J]. BMC Public Health, 2023, 23(1):101.
DOI: 10.1186/512889-022-14788-0.

Thomsen RW, etal.
Accelerometer-derived physical activity and sedentary

Domazet SL, Tarp ],



216

[137]

[138]

[139]

[140]

[141]

[142]

[143]

[144]

[145]

[146]

[147]

[148]

[149]

[150]

e PRI 2% A 2026 453 45 18 4845 3 ] Chin J Diabetes Mellitus, March 2026, Vol. 18, No. 3

behaviors in individuals with newly diagnosed type 2
diabetes: a cross-sectional study from the Danish
nationwide DD2 cohort[J]. Front Sports Act Living, 2022,
4:1089579. DOI: 10.3389/fspor.2022.1089579.

Rossen ], Hagstromer M, Larsson K, et al. Physical activity
patterns among individuals with prediabetes or type 2
diabetes across two years-a longitudinal latent class
analysis[J]. Int ] Environ Res Public Health, 2022, 19(6):
3667.DO0I: 10.3390/ijerph19063667.

Zhang Y, Santosa A, Wang N, etal. Prevalence and the
association of body mass index and other risk factors
with prediabetes and type 2 diabetes among 50, 867
adults in China and Sweden: a cross-sectional study[]].
Diabetes Ther, 2019, 10(6): 2061-2077. DOI: 10.1007/
s13300-019-00690-3.

Tuomilehto H, Peltonen M, Partinen M, etal. Sleep
duration is associated with an increased risk for the
prevalence of type 2 diabetes in middle-aged women-the
FIN-D2D survey|[]]. Sleep Med, 2008, 9(3):221-227. DOI:
10.1016/j.sleep.2007.04.015.

Chojnacki  KC, T, Riddell MC, etal.
Associations between sleep habits and dysglycemia in

Kanagasabai

adults in the United States: a cross-sectional analysis[]].
Can ] Diabetes, 2018, 42(2): 150-157. DOIL: 10.1016/j.
jcjd.2017.04.009.

Henson ], Covenant A, Hall AP, etal. Waking up to the
importance of sleep in type 2 diabetes management: a
narrative review[]]. Diabetes Care, 2024, 47(3):331-343.
DOI: 10.2337/dci23-0037.

Pyykkonen A, Isomaa B, Pesonen A, etal. Sleep duration
and insulin resistance in individuals without type 2
diabetes: the PPP-Botnia study[J]. Ann Med, 2014, 46(5):
324-329.DO0I: 10.3109/07853890.2014.902226.

Wang Y, Huang W, O'Neil A, et al. Association between sleep
duration and mortality risk among adults with type 2
diabetes: a prospective cohort study[J]. Diabetologia, 2020,
63(11):2292-2304. DOI: 10.1007/s00125-020-05214-4.
2 Tl DN R B s ] 5 0 i S ) A DG
WE5E[D]. L FH: h E BERL S, 2024,

Titova OE, Lindberg E, EImstdhl S, et al. Seasonal variations
in sleep duration and sleep complaints: a Swedish cohort
study in middle-aged and older individuals[J]. ] Sleep Res,
2022,31(1):e13453.DOI: 10.1111/jsr.13453.

Vizmanos B, Cascales Al, Rodriguez-Martin M, etal.
Lifestyle mediators of associations among siestas, obesity,
and metabolic health[]J]. Obesity (Silver Spring), 2023,
31(5):1227-1239. DOI: 10.1002/0by.23765.

Kharas N, Chelaru MI, Eagleman S, etal. NREM sleep
improves behavioral performance by desynchronizing
cortical circuits[J]. Science, 2024, 386(6724): 892-897.
DOI: 10.1126/science.adr3339.

Liu M, Liu M, Wang S, et al. Relationship between daytime
napping with the occurrence and development of diabetes:
a systematic review and meta-analysis[]]. BM] Open, 2023,
13(9):e068554. DOI: 10.1136/bmjopen-2022-068554.
Hublin C, Lehtovirta M, Partinen M, et al. Napping and the
risk of type 2 diabetes: a population-based prospective
study([]]. Sleep Med, 2016, 17: 144-148. DOI: 10.1016/j.
sleep.2015.11.004.

AN, AR, 55, % T E 10 A X AR AT IEAT
R R HE 548 M ) RE S AT 0], R AR R AT R A AR,

[151]

[152]

[153]

[154]

[155]

[156]

[157]

[158]

[159]

[160]

[161]

[162]

[163]

[164]

[165]

2022, 43(12): 1869-1874. DOI: 10.3760/cma. j.
cn112338-20220108-00016.

Tse LA, Wang C, Rangarajan S, et al. Timing and length of
nocturnal sleep and daytime napping and associations
with obesity types in high-, middle-, and low-income
countries[]]. JAMA Netw Open, 2021, 4(6): e2113775.
DOI: 10.1001/jamanetworkopen.2021.13775.

Wang C, Bangdiwala SI, Rangarajan S, et al. Association of
estimated sleep duration and naps with mortality and
cardiovascular events: a study of 116 632 people from 21
countries([J]. Eur Heart J, 2019, 40(20): 1620-1629. DOI:
10.1093/eurheartj/ehy695.

1 A, ST, RUME, 4. 1990 4F 1 2019 4F v [E 4045 K wf
L ik 47 B 0045 23 AT ()], v ARORE B RE 2 R, 2023, 56(1):
40-46.DO0I: 10.3760/cma.j.cn113661-20220903-00249.
GBD 2019 Mental Global,
regional, and national burden of 12 mental disorders in

Disorders Collaborators.
204 countries and territories, 1990-2019: a systematic
analysis for the Global Burden of Disease Study 2019]]].
Lancet Psychiatry, 2022, 9(2): 137-150. DOI: 10.1016/
$2215-0366(21)00395-3.

Hidaka BH. Depression as a disease of modernity:
explanations for increasing prevalence[]]. ] Affect Disord,
2012, 140(3):205-214. DOI: 10.1016/j.jad.2011.12.036.
Basnet S, Merikanto I, Lahti T, et al. Seasonal variations in
mood and behavior associate with common chronic
diseases and symptoms in a population-based study[]].
Psychiatry Res, 2016, 238: 181-188. DOI: 10.1016/j.
psychres.2016.02.023.

Naicker K, @verland S, Johnson JA, etal. Symptoms of
anxiety and depression in type 2 diabetes: associations
with clinical diabetes measures and self-management
HUNT  study[]].
Psychoneuroendocrinology, 2017, 84: 116-123. DOI:
10.1016/j.psyneuen.2017.07.002.

Kivimdki M, Hamer M, Batty GD, etal. Antidepressant

outcomes in the Norwegian

medication use, weight gain, and risk of type 2 diabetes: a
population-based study[]]. Diabetes Care, 2010, 33(12):
2611-2616.DOI: 10.2337/dc10-1187.

Mezuk B, Eaton WW, Albrecht S, etal. Depression and
type 2 diabetes over the lifespan: a meta-analysis[]].
Diabetes Care, 2008, 31(12): 2383-2390. DOI: 10.2337/
dc08-0985.

) 3, 25, P T 0. IO B AR IR B 1) 22 IR 2R 4 T
[J]. " I K B &, 2005, 9(12):1-3. DOI: 10.3321/j.issn:
1673-8225.2005.12.006.

RIS . AT 2 RUBE B F8 7 5 T SIE F s PR e 7], BRAR
BE#5 14,2012, 28(9):1432-1433.

BUAG g oA - kR, LR - ERW, EEGR - 3E
3. 2 TR GRS £ T ABAE I R AR 1], 397 85 BB a2
iz , 2009, 32(8): 1085-1086, 1090. DOI: 10.3969/j.
issn.1009-5551.2009.08.023.

AR, BUEAR . 1L B0 bR o 4 AR5 HbALe K- %
F B HE T[], b4 R 2 22 Rk (A R B2 R, 2014(5):
642-645.D0I: 10.11713/j.issn.1009-4822.2014.05.019.
K TE, BB . AT 2 OB B 5 O FIVRIAE Al PR 5 KA
SAER R Z ], AR 43, 2019(23):277.

Svendal G, Fasmer OB, Engeland A, etal. Co-prescription
of medication for bipolar disorder and diabetes mellitus:
a nationwide population-based study with focus on
gender differences[J]]. BMC Med, 2012, 10: 148. DOI:



AR PR IE 24 2026 453 45 18 445 3] Chin J Diabetes Mellitus, March 2026, Vol. 18, No. 3 - 217

[166]

[167]

[168]

[169]

[170]

[171]

[172]

[173]

10.1186/1741-7015-10-148.

Gong Q, Zhang P, Wang ], etal. Morbidity and mortality
after lifestyle intervention for people with impaired
glucose tolerance: 30-year results of the Da Qing Diabetes
Outcome  Study[]]. Lancet Diabetes
Endocrinol, 2019, 7(6): 452-461. DOI: 10.1016/
$2213-8587(19)30093-2.

Hu W, Xu W, Si L, et al. Cost-effectiveness of the Da Qing
diabetes prevention program: a modelling study[J]. PLoS
One, 2020, 15(12): e0242962. DOI: 10.1371/journal.
pone.0242962.

Lindstrom J, llanne-Parikka P, Peltonen M, et al. Sustained

Prevention

reduction in the incidence of type 2 diabetes by lifestyle
intervention: follow-up of the Finnish Diabetes
Prevention Study[]]. Lancet, 2006, 368(9548):1673-1679.
DOI: 10.1016/S0140-6736(6)69701-8.

H ] BT DAl e B A i e ik 2 B TR S AR B> 2, P
ERFRNIRE SR, hREE S W IR = 0 23, 5
HR DR DR 224 5 3R IG T T4 1 (2022 MR D], FH AR BE R 2%
&, 2022, 14(9): 881-933. DOI: 10.3760/cma. j.
cn115791-20220704-00324.

AR B 2A 2B IR~ A3 2 . D RS RO BT VA 15 7 (2024 hiR)
[J]. oh AW BR 9 24 7%, 2025, 17(1):16-139. DOI: 10.3760/
cma.j.cn115791-20241203-00705.

Secretary of the Nordic Council of Ministers, Nordic Council
of Ministers. Nordic Nutrition Recommendations 2023[R].
Copenhagen: Nordisk Ministerrad. https: //www.norden.org/
en/publication/nordic-nutrition-recommendations-2023.
Diabetes Canada Clinical Practice Guidelines Expert
Committee. Diabetes Canada 2018 Clinical Practice
Guidelines for the Prevention and Management of
Diabetes in Canada[J]. Can ] Diabetes, 2018, 42(Suppl 1):
S1-S325.

Lamberg-Allardt C, Brustad M, Meyer HE, etal. Vitamin
D-a systematic literature review for the 5th edition of the
Nordic Nutrition Recommendations[]]. Food Nutr Res,
2013:57.DOI: 10.3402/fnr.v57i0.22671.

[174]

[175]

[176]

[177]

[178]

[179]

[180]

[181]

[182]

rPAR I 2 S B A R R 3 2 L U M BB A
I 12 9T 48 B (2022) [J]. [ 4 R B 2, 2023, 26(14):
1671-1691.DOI: 10.12114/j.issn.1007-9572.2023.0121.
S FR R S B Iy 25 . A E 3R D B FRIRBUITAN R
LRI, AR BRI, 2023, 17(4):245-252. DOL:
10.3760/cma.j.cn115624-20230105-00009.

Morin SN, Feldman S, Funnell L, etal. Clinical practice
guideline for management of osteoporosis and fracture
prevention in Canada: 2023 update[]]. CMA], 2023,
195(39):E1333-E1348. DOI: 10.1503 /cmaj.221647.
Oliver SL, Santana KV, Ribeiro H. The effect of sunlight
exposure on vitamin D status in countries of low and high
latitudes: a systematic literature review([]]. Curr Nutr Rep,
2023,12(1):1-13.DOI: 10.1007/s13668-022-00443-y.
Habets IS], Harmsen JF, Kotte M, etal. Natural daylight
through windows as opposed to artificial lighting during
office hours improves glucose control and 24h substrate
metabolism in type 2 diabetes patients[]J]. Diabetologia,
2023, 66 (Suppl 1): S365.

Wu H, Cai X, Yang W, etal. 848-P: the antidiabetic
medication treatment patterns in Chinese patients with
type 2 diabetes--real-world evidence from ICaReMe China
Registry Study[J]. Diabetes, 2025, 74:848-P.

Pottegard A, Andersen JH, Sgndergaard J, et al. Treatment
trajectories for Danish individuals with type 2 diabetes in
the era of emerging glucose-lowering therapies[]].
Diabetes Obes Metab, 2024, 26(11): 4996-5004. DOI:
10.1111/dom.15912.

Knudsen ST, Bodegard ], Birkeland KI, etal. Risk factor
management of type 2 diabetic patients in primary care
in the Scandinavian countries between 2003 and 2015[]J].
Prim Care Diabetes, 2021, 15(2):262-268. DOI: 10.1016/j.
pcd.2020.09.006.

Marx N, Federici M, Schiitt K, etal. 2023 ESC Guidelines
for the management of cardiovascular disease in patients
with diabetes[]]. Eur Heart ], 44(39): 4043-4140. DOI:
10.1093/eurheartj/ehad192.



