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Abstract

Objective: By studying the relationship between the development status of county-level economy in
China and the prevalence risk of diabetes among people aged 20~75, so as to provide a scientific
basis for Regionally predict diabetes risk and chronic disease assessment strategy. Methods: Ac-
cording to data from the 2018 China Chronic disease and risk factor surveillance, national census
and statistical yearbook, 123 monitoring sites of diabetes surveys covering 284 counties (districts)
were selected as the study subjects. After filtering, 58,705 people aged 20~75 were included. Using
principal component analysis to reduce the dimensions of 15 county-level economic development
indicators and extracting common factors. Constructed a two-level logit random intercept model
with individual as first-level unit, and counties/districts as second-level units to explore the influ-
ence of socioeconomic conditions in every county on the risk of diabetes prevalence. We did the
statistic by means of SPSS 26.0 and MLwiN 2.30. Results: By principal components analysis, the top
five factors (cumulative percentage: 80.46%) were extracted and consisted of socioeconomic devel-
opment, urban infrastructure, population aging, industrial growth and pollution. The highest level
of Socioeconomic development Tertile (OR = 1.534, 95%Cl: 1.229~1.776), medium level Tertile (OR
=1.232, 95%CI: 1.038~1.487), pollution most Tertile (OR = 1.311, 95%CI: 1.121~1.531) are all as-
sociated positively with an increased risk of diabetes. Urban infrastructure also had a risk trend.
After adjustment, only high socioeconomic development (OR = 1.247, 95%CI: 1.083~1.458) and
high pollution (OR =1.173, 95%CI: 1.017~1.355) were still risk factors. Other items were not signif-
icantly different (P > 0.05). Conclusion: The counties which grew economically more and had more
pollution were likely to have diabetes. Thus, governments and other departments should prioritize
the above areas in chronic disease prevention and control.
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1. 518

5 A A GUTE AT BRI PER B AR A 2 FAE0E PRI 51y 2 75 E s i 0 A 3k T A= o) R [ 1]- (3]
SN F] 2030 A 2SR HE T T it R R P52 B AL PR o s P et B T2 3 o R [ o R s 1 B
(International Diabetes Federation, IDF)[{I%i#E, #4 2024 4, ABEREAME IR EE CIA 5.89 14, Hi4
670 77 NPIZIIRAE /it s 35 JoA Rz, Tt 2] 2030 45 B E Hok R0k 6.43 12[4]-[7]. HRiTEH =
SR RBEKF. NOZBRUFEE . AT NS &5 XS 2 AR R, 759 E 2Pk
I [8] [9]. PILHE PRVE O 28 BN — I A VARZE (4 4 S S 24 i e )
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KR SUERT FEUE R, A AET5 B8 PR b 2 R ORHE InA5HaE s 1 UKL [10]-[14] . H AT A AR S T
AR SR o R S IO A5 R 3R (R W PR A R I R AR FUB IR, HORA BRI SE e
B XJ10] [12].

IR TE AR RIS B0 13573 AT R AE LB HIAPUE ], (B2 B AN X IR 5 i /K 22 8] B A PR TR R IE R
A W7o M R R [8] [15] [16]. PRI AR SL LA 2018 44 [ 1 14 A i 56 PR 2 s Il - |8 R B vt )y 2 W
LTGROy, BT B TT R O BONRE IR IRAT ) T A GRS R R BT R G [17]-
[207. 6 B Ik B R XU DA ASE 2R, o] DAt LT AH L PR 977 4% 28 S K T R 23 [ S A S B i) 35 B

2. WEE5H*
21, W&,

2018 4 FH HH [ 7 7 4 i) o 7 Sk 41 43 A RS M AN S B DR 2R R A, R M B4y 2 S e b
PUhEE T 30, WPRRTEI LA 30 NG HIBIX . BEETRGE A = @ e B 4 Mg T 302
AN S AT B R A [17] 0 %07 R B R S rE b [E s th O R B S HOAHE T, ZEAHSRI R
SCHRABAR T VR UEI[L8]. BT S 5 NEREE T RIS RIS, (RFEHE RER S0 B ME IF B A%
AT N TR T T B AU AL R AR S, 2020 45 N 150 L HERE, 2019 4 EH T 4t
THE%. 2019 SR E X IR HF G0 T % S0 F AR 32 B0 225 SCRR[19]-[21] . T3040 ize Hh [X A S it
K, BT LASEBR 2 BT KX G 8 0 455 1 R B A 7 e R S A 0 o LA o W PR R IR R AR TRAT
TRFRFIETEAY, KSR 2013 48 [ 108 s XU PR 38 050 H 2 1) 123 MR MR XOR Y 78, IR AW 7T
SRR R AT E[18].

AR S L A ] 0 L o 6 DR 2R A DT 2018 A7 PR R A A S A, g E A [ B BT e
HAc sk ) 286 NELATBUX (i VUt T EdR s R Mg I bR) . ikl 20 £ 75 % 1) H bR 3k
59,367 Ao SERtT3%A7 Wi SRR IS A5 B s HER 1) 395 Bl &, 73 2043 R /3 W ke Ak 58,705 1, B4k
25,942 15, Lotk 32,763 i, SAAFEAREIYEE N 99.5%.

22. Bk

MR 2018 £ AR AN 1 E e R R M7 %8, BTN G ARV (R0 0 H AR A SR 7 52
ANNRFAE B S SR E 25 T R GEIRER AR, I A AR A BoRIRAS 17 PR R B2 A0
MBS ARE R M O BRI R AR AR DU AL R . SIS L e & RE I & X3 (0GTT)
J& 2 /NEFIRE L i A SIS A A RN T, 0 A AR GO tf B A6 RO A B A 4 7 A 1Y)
PP o B R AR UURE LS OC TR BAR N T AR 5C HE DN B T S V18] 0 A SCIEHL 1 X IR Fr Ak 2 K
JE By 2 v T LASEMACHE PR 809 R 1+ T MR AR 9 7 i AE 18]

2.3. IBFRENX

FE i (P EBERIE BTG TR R (2024 AERR)Y DAL H BTSRRI ST, AMAE T FIT ] —Ffi 0 i igf v] A
B W R R B . il Bk BES N RIGRE 2R 2 IMEE(FPG) > 7.0 mmol/L [9][22]; H A%
HiWER RIS (OGTT) 2 /N fLE > 11.1 mmol/L; 55 B4k if. 21 5 (1 (HbALC) > 6.5%.

ZUTEA VT HEFER. SRR EFERFRL, 65 S LLEAND Ha N =g frk
TEGEE— ksl by . 885 e bn (AR 28 . AR ARG ME) . B R AR T R =5
[18]-[20]. [AIEF FHHBIX A= F= BB . AR SERCRN S5 A% O E M A B &, 456 2 R A 4 N B ]
TRCUN VAP IR E N B e bR, RATH S W X3R4 0% R /KT LS N FEBR R LI [21]
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MK FERAE, B E AR . R (9N 20~34 &, 35~49 X 50~64 ¥, 65 %}z DL EPUA
FERY B DL R FEEL BRI LRI BL P33.3%. P66.7% 7 A 5U0E Rl o0 B v 1) = AN E IR BEAT 45 5 VF
S, JFH R TR PR B S B R 2K [22] [23] . [RIIEH B 4R R R AT A A5 A 0% ST AT e R IR R
WAL B idE ok [24]-[26] 0 20 A SR PRI — A N AR R T8 B KT 100 se AT B, AABANBhTR I 2
B SR B RS B R AL R FE/NT 600 MET [27]. 218 v [ 18 15 B L 6 66 D) 25 M I B AR F6 7 A N
JEFERE 7> FEARE(WS/T 428-2013), 145454 BMI < 24.0 kg/m? Jyfi HEA R, BMI > 28.0 kg/m? L AF LAY,
N TP E. DL AR H 2 MBS 7 iR R Gt e A AT B Ak .

2.4. FRERES

2018 4F (H [E g PR A0 32 B A B R 2 MR 5 52 ) RS s B R A AR R, AN CRAIEER A (1) S
PEL ATEEME. ITERE NATELST RN AR, 23X EZ L GEA L B, 1E
IR VRE 2 1, 0 200 I 8 4 3R A7 4 T A TR ARG B O RE o o B REE SRR A 230 L R LR
=T IL [EEAT B AR, AH G IR BE Jt A R LA S I AR RS S A [18]

2.5. GiitFE o

ASCHFE R HTEXE 15 MES ST Fabr AT R 4Eab 3, RAREEFREE KT 1 B B Ry =it
80% M AT FIHEHFES RS AR 1457, B 5t Al P33.3. P66.7 KEd /- G, . &
=R TR, H R T 20 M Rk IR &N 2 (Al fe SAFEZE . IR AMA(—
Z) L X () A R IR B S5 R S 7K T Logistic [ AR, w58 B e 5 A Je /K1 7] 20~75
B NBERE R RO 2 [ A E LB . BAR A S gmid BN a0 1 o Fra I Ge vt HEW 28 0 o =
0.05 s K HAT, s 7 A 248 H SPSS 26.0 Fil MLwiN 2.30.

Table 1. Two-level Logistic regression analysis variable assignment table

%2 1. FKFE Logistic @IS T EMER

A IRAE
B PR 0=%, 1= &
PER 0= %t 1= B
(%) 1=20~34, 2 = 35~49, 3 = 50~64, 4 = 65~75
FBELGFIRIL 1= BHRIEN, 2= RN, 3= BN
VS E 0=K%, 1= F
W JGEAR 0= AR, 1= WM
PRAPIR L 0= Ail, 1= il
2L B PG 0= IEHHEAN, 1= dEEA
(AN 0= BHRERLE, 1= Br=ZiEz)
P E 1= 1E%, 2= #8H, 3= joft
AHET 1: HEEFRE 0= F=%, 1= =%, 2= L=
ANET 2. TR 0= F=%, 1= =M%, 2= L=
AWT 3 TlESHEOKFE 0= F=Mu¥, 1= =0k, 2= E=/hi%k
AT 4 T R A RO A B 0= F=%, 1= =08, 2= L=
AHT 5 NOZRAGFESE 0= F=Mu¥, 1= =0k, 2= E=/hi%k
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3. R

3.1 B(R)&FRRIEFHIERS 4

Table 2. Socio-economic development of 123 monitoring counties (districts) and factor load after orthogonal rotation
= 2. 123 NN B (X) B 225 & R 15 & IE 32 heks fR i B F 27

VY4315 34 [ES e
o5 R ETRbR w/ME BRE ART ART ART ART ART
P25 P50 P75
1 2 3 4 5
B ﬂy\ﬂ}(;/:“)‘ FADABIEE 605 4913 1641 2459 3277 -0.339 0503 —0.215 —0.256 —0.088
2 HE IR (GF) 731 1221 894 976 1058 0.654 -0.327 0.445 0.029 -0.077
NI PN 20,335 72,232 37,634 46,284 54,933 0.809 0.093 -0.160 0.153 0.117
Bl X GDP (L E (%) 0.09 4419 1479 2214 2949 -0.824 —0.277 -0.118 -0.069 —0.080
NI &A= BB (O0) 12,656 191,942 72,418 102,299 132,180 0.885 0.466 -0.238 0.070 -0.039
Bk X GDP [EEE (%) 13.13  77.86 3471 4541 56.10 —0.047 0.622 0.258 —0.066 —0.055
ATk 18 (JT) 271 104,018 4223 8367 19,265 0.353 0.801 -0.025 0.285 -0.108
T ﬂw\ﬂk)(;/:m)\mﬂk}\mtt 287 8331 2968 4022 565 0590 0520 0266 0.123 0.151
THCE) A3 HE s =
- 002 7544 2516 3771 503 0201 0.219 0.166 0.808 -0.018
(/75 )
Tk = F AR R
N 0.03 287.92 9599 14395 191.96 0.447 0.301 0.236 0558 -0.027
(W75 )
AN gk iR (m?) 6.00 247.23 86.41 120.62 166.82 0.150 0.045 -0.303 0.151 0.021
N B3 T 0 1 T R (m2) 417 5390 2075 37.33 5391 0.190 0.365 0.145 0.265 -0.034
FANOHER R EREGN) 046 6316 21.36 4226 63.16 0.723 -0.082 0.136 0.605 -0.218
65 % K& LI EABERT S Eel(%) 446 2298 1063 168 2297 0.372 -0.086 0.001 —0.038 0.974
ZHENOHFEL (%) 010 038 019 028 029 -0.044 —0.079 —0.059 —0.081 0.984
Table 3. Initial eigenvalue and cumulative contribution rate of 5 common factors
% 3.5 NMABEFAIRFIEE S it ek E
N H Tk % %?%%'I%%
AR PIUBHHEA Trita(oe) 0 DR
(%) mME mKME P25 P50 P75
NHEF 1 2L ARE 4.096 27.31 27.31 -1.774 3934 -0.769 -0.184 0.636
NAT 2. T kE 2.255 15.03 42.34 -2.544 3482 -0.582 -0.068 0.460
AT 3 T RSHBOKE  1.697 12.65 54.99 -1.371 7.605 -0.375 -0.200 -0.030
ANET 4 WATIEER R 1.531 11.87 66.86 -1507 4.026 -0.714 -0.137 0.464
N TR NS Y 2.040 13.60 80.46 -2.048 2611 0717 -0.121 0.784

123 AN M I ELISAE AN [F) A 28 B Jre 4 P2 A7 A2 W 8 ) R B R R i, LA 20 AR AR SRR B 080 2 W
SURTTADL, HRMEERT 1 BRI TTERE T 80% Mm%, irT LA E) 5 ATl BT, MR T 22 N
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4 80.46%. I HEREMEIRAR B T EAT RE, XTI SR T2 T R 4 AT AL AT LR A K
JEK TP E RS . PRI S QAR E L I T il 5t VORI AN O 2 A S AT A, IR 2
FVRANIC AL 2 o SR AR 545 21 3R DI R 745 93 7R 62 5053 3] 4 —0.184., —0.068. —0.200
-0.137 5-0.121, H&{EHZ W% 3.

3.2. BERmHBEERXES

MR AT S0, BE PR R R SR R FIEATOR . BRI L IR, EEE. REERS
AR(P<001). WHITHFILRBAREL LG ES, HAASIENE 4.

ARAE A R 71535 P33.3 Fl P66.7 4 1 L (IX) 4 = &0 KB A/ A . m = 281X [A] . @t
ZHb DO R B R AU A R B BB R, ARG W . A2 R SR
T A S MESEAT 20 M T 2, XSS R R A B B G228 (P < 0.01)0 AN [A) T AKFE BE A1l X 76 b
PRI R A gk 2= (P > 0.05), WL 5.

Table 4. Prevalence of diabetes in subjects with different characteristics

= 4. FRIFHEAE X RAVHERB BRHI1E R

FEAE IS b PR 2 B PR B e P{H
7 21,068 (43.5 4910 (47.8
4531 (435) (478) 41.32 <0.01
Bk 27,364 (56.5) 5363 (52.2)
20~34 16,515 (34.1) 1644 (16.0)
35~49 15,159 (31.3 3051 (29.7
FERA(R) (31.3) (23.7) 1643.45 <0.01
50~64 11,575 (23.9) 3503 (34.1)
65~75 5183 (10.9) 2075 (20.2)
TR 20,099 (41.5) 3637 (35.4)
FKEEE DR 2 LN 13,658 (28.2) 2835 (27.6) 162.64 <0.01
RN 14,675 (30.3) 3801 (37.0)
. e 44,848 (92.6) 8763 (85.3)
TSIE S 635.32 <0.01
<) 3584 (7.4) 1510 (14.7)
3 31,675 (65.4) 6739 (65.6)
MRS O @ 0.04 0.76
= 16,757 (34.6) 3534 (34.4)
. 5 33,999 (70.2) 7519 (73.2)
Pl 17.37 <0.01
= 14,433 (29.8) 2754 (26.8)
R 37,389 (77.2) 8023 (78.1)
AN NG 0.67 0.47
& 11,043 (22.8) 2250 (21.9)
i e 41,748 (86.2) 8455 (82.3)
AN 62.10 <0.01
AR 6684 (14.8) 1818 (17.7)
EH 30,754 (63.5) 4366 (42.5)
PR @ fEE 15,111 (31.2) 4643 (45.2) 1620.23 <0.01
REJi: 2567 (5.3) 1264 (12.3)
it 48,432 10,273

T A5 AMHENINDHTIOREA S EL, 355 WEUEDRZREAR SR FEAR I LG, FRid “2” Ry sk Al .
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Table 5. Diabetes prevalence in different counties (districts) under the condition of social and economic development
# 5. TEAZE(X)HSEFEARIER THERRERIERL

NSRS AHETH5 JEHE PR R Wi PR g B P 1E PH
VXA 15,740 (32.5) 3143 (30.6)

AHTF 1. HEEFRE = 15,692 (32.4) 3348 (32.6) 289.74 <0.01
=% 17,000 (35.1) 3782 (36.8)
=R A ¢ 15,159 (31.3) 3307 (32.2)

ART 2. TlkE =3 16,321 (33.7) 3379 (32.9) 3.37 0.18
B X VA4 16,952 (35.0) 3587 (34.9)
= 15,788 (32.6) 2712 (26.4)

AT 3 TR HEBUKT = 16,902 (34.9) 3379 (32.9) 214.19 <0.01
B X VA4 15,742 (32.5) 4182 (40.7)
=08 15,691 (32.4) 2917 (28.4)

AT 4. T A % = 16,466 (34.0) 3133 (30.5) 105.82 <0.01
B X VA4 16,275 (33.6) 4223 (41.1)
= 15,982 (33.0) 2855 (27.8)

AT 5: ANOZRIGFEE = 16,273 (33.6) 3605 (35.1) 17.32 <0.01
B X VA4 16,177 (33.4) 3813 (37.1)

T R A9 5 1R SR 33.3% M5 66.7% /M AL B 1 A AT I L, TR AR HHE 2 R =N S B AL X ]

WRAE AR T s ol ki, 7 1 RFE( 9—0.554, & SRR Hfl s 33.3%, 23 il df; B 2
LB Y-0.392, (5 R AR ELBID 33.3%, S HSCIBON P AERERE; T 3 RFIE(EN-0.316, (L AR ST LA
4 33.3%, MR RERELSS: AT 4 RRAE(EON—0.548, 5 AR R LI 33.3%, i f KB ON &2 A AT
5 $FAL(EN-0.539, (5 AR SR LLGIT 33.3%, fala SR . AN REAEAE KA T R B Wk 1
(BB E 7y )

3.3. BE(X)HERFRITRIBIFEKF Logistic EYIS4r

AR S R 2 BEATL RIS (/)32 28 0] DS A ZR SR A L DX 8 57 R 8 /KT %o B PR AT A A R i o Sl 2 7
Model I. Model Il 2 Model Il =ANJZUGE A 8 3 (1) 73 BT AEZR FETF SR 98 ik &s Rmln, 72 % S AY
FREEHLEL R 22 o®_{u0}43 7 0.144.,0.094.0.080, #SE 5% & & 1 /K EHA G it 2% X (P < 0.01),
B X3 AW PR S v 2 B S A R L, AR T R LR 6.

LR R, B(X)E R KT [FIBE R AT RS A B R R . DHUA AR, AT A T &K
OB HEIX, A T 5 T == A B b DXECRE PR R A I B, R XU EE(OR) 23 ) 1.534
(95%Cl: 1.229~1.776)F1 1.232 (95%Cl: 1.038~1.487). MIAIE/m & i, mis YeHRmuX & BROBE R I &0 X
B EARTS e X B R £, AHOCHEAR B R OR {4 1.311 (95%CI: 1.121~1.531), 37 FE Ak i3t 2 Btk i
2RO (R, v A T K B3R T s W PRS0 % AR Al B AP 3T &, it = L OR
1873 %9 1.253 (95%Cl: 1.059~1.482)#i1 1.207 (95%Cl: 1.032~1.418).

BRI PO FE S5 R, Bl TR AR G2 TR i R B W i A B AR & i, %5 (IX)
LRIV AS R F adt ST BE PR AT IR, 22 SR o AE RS 7 N 2R AE (PR 4RI . KRR F
RGFN ALY Z S5, 5 P b 7K1 1 DX PR R85 IRV AR5 Y HE . ARE HR/K-F- 1
X, b= B AR XU B (OR) 437 A 1.276 (95%CI: 1.103~1.504)F1 1.223 (95%Cl: 1.053~1.427).
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R 5%

WU T R AR R B, B = S M DORE RO AR FR B R = A R W R BT S, A
Xif KU B A 1.167 (95%Cl: 1.006~1.374).

BOUIIIE N H 2R AP f A BB ml b, fEM0msR ., O, LN E. 0% SAEshimes . /4
AR B N A TE T AR T A &, NZ T HRIF T 0. &G AR RE, E4LT5.
IREEPANBARI T = r 8 b, AH BT s 2 r 200 PR R0 260 B B AR L, (R AR AR B 2
BRI, X OR A 1.247 (95%CI: 1.083~1.458) A1 1.173 (95%Cl: 1.017~1.355). f£BE# Tk ALdkFE
(HERE S T VPR I DA RN SRR IR, DX B0md o B0 2 Bk |2 ETHE S, ER AR
RIFEHER G R ENTLE.

TEHFR AR RNIBE TR R Z G, IR 2 R K RIIA ST 5 BRI AR SR 2 52 i 45k P i s
WATRHE R .

Table 6. Correlation analysis of socio-economic development level in diabetes prevalence at county (district) level

* 6. HRBFLRKFEEX)EEEERBRITRITH KBTS

Model I Model I1° Model 1114

EALIESEN
OR (95%Cl) P-Value OR (95%Cl) P-Value OR (95%Cl) P-Value
AT 1:
BT RE
=% 1.000 1.000 1.000

=L 1.232(1.038,1.487) <0.05 1.126 (0.948, 1.347) 0.16 1.106 (0.918, 1.275) 0.34

=50 1.534(1.299,1.776)  <0.01  1.276(1.103,1.504) <0.01  1.247(1.083,1.458) <0.01
ABET 2

Tk R

=A% 1.000 1.000 1.000

=3 0.947(0.817,1.122)  0.60  0.953(0.822,1.127)  0.69  0.981(0.847,1.145)  0.78

= 0.991(0.843,1.167)  0.87  1.004 (0.855,1.180)  0.95  1.007 (0.865,1.172)  0.91
AHT 3:
TS HEOKF
=% 1.000 1.000 1.000
= 1.054 (0.904,1.228) 052  1.013(0.872,1.176) 0.86  0.987 (0.847,1.130)  0.77
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