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Incidence and risk factors of hypertension among patients with

type 2 diabetes under standardized management, Hotan City
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" School of Public Health, Xinjiang Medical University, Urumgqi, Xinjiang 830000, China
Abstract : Objective  To investigate the incidence of hypertension ( HTN) among patients with type 2 diabetes mellitus
(T2DM) under standardized management in Hotan City, and to explore its associated risk factors. Methods A retrospective
cohort study was conducted on 1 053 T2DM patients without baseline hypertension who underwent continuous health
examinations from 2016 to 2023 in Hotan, Xinjiang. With new — onset hypertension as the endpoint event, their physical
examination data were collected and analyzed. A multivariate Cox proportional hazards regression model was employed to
analyze the relevant influencing factors. Results  The average follow — up period was 4. 29 years. The incidence density of
hypertension among T2DM patients under standardized management was 134. 66/1 000 person — years (95% CI. 124. 18 —
145.80), with a 5 — year cumulative incidence rate of 48.81% (95% CI. 45.79 —51.83). The Cox regression analysis
indicated that age =60 years (HR =3.41, 95% CI; 2.59 —4.49), retirement (HR =1.60, 95% CI. 1.07 - 2.41),
increased waist circumference (HR =1.01, 95% CI; 1.00 - 1.02), and positive urinary protein ( HR =1.92, 95% CI; 1. 05
—-3.51) were independent risk factors. Male gender was a protective factor (HR =0.81, 95% CI. 0.68 —0.96). A non —
linear, J — shaped relationship was observed between baseline systolic blood pressure and the risk of hypertension, with the risk
significantly increasing when SBP exceeded approximately 115 mmHg. Conclusion  The risk of hypertension remains high
among T2DM patients under standardized management in Hotan City. It is imperative to strengthen risk assessment and
management for high — risk populations, including the elderly, females, retirees, individuals with abdominal obesity, and those

with positive urinary protein. For T2DM patients with elevated systolic blood pressure, intensive, full — course blood pressure
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monitoring and management are necessary to achieve early identification and effective control of hypertension.

Keywords : T2DM patients; Hypertension; Incidence; Risk factors
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Fig.1 Flowchart of the study population selection
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Table 1 Comparison of baseline characteristics between groups

. 45 )5
At (a1 G205 LR BEIE W P
(n=444) (n=609)
[ xxs, %] 46.8 £11.1 41.8+10.0 50.4 £10.4 -13.49  <0.001
P [ n(% ) ] 3.90 0.048
S a3 591(56.1) 233(52.5) 358(58.8)
Bk 462(43.9) 211(47.5) 251(41.2)
HERE [n(%) ] 23.15  <0.001
INERLT 560(53.2) 202(45.5) 358(58.8)
By 405(38.5) 208(46.8) 197(32.3)
R/ H /R 68(6.5) 27(6.1) 41(6.7)
KERL L 20(1.9) 7(1.6) 13(2.1)
POl (%) ] 22.85  <0.001
57 sh# 678(64.4) 312(70.3) 366(60.1)
Rl RS5Ol B 111(10.5) 46(10.4) 65(10.7)
EH/HARNG 36(3.4) 13(2.9) 23(3.8)
ALEAL N B 51(4.8) 19(4.3) 32(5.3)
EY WNA 50(4.7) 7(1.6) 43(7.1)
HoAl 127(12.1) 47(10.6) 80(13.1)
FIMEREL [0 (%) ] 1.15 0.283
X 977(92.8) 407(91.7) 570(93.6)
H 76(7.2) 37(8.3) 39(6.4)
PR [x+s, W/5%%0) 1° 82.1+10.1 81.8 9.7 82.4 £10.4 -0.81 0.420
HEFE [ % 5, cm]® 94.6 £13.5 93.0 £13.3 95.8 +13.6 -3.28 0.001
SBP[x +s, mmHg] 115.6 +11.4 113.0+10.8 117.4+11.5 -6.28  <0.001
DBP[ x +5, mmHg] 72.2 £8.3 70.9 £8.4 73.2£8.2 -4.35  <0.001
BMI[x =5, kg/m?) ] 28.2 4.8 28.0 £4.9 28.3 £4.7 -1.07 0.284
FPG[M(Q1, Q3), mmol/L]* 5.4(4.7,6.8) 5.3(4.6,6.5) 5.5(4.7,7.1) 120 244 0.109
TG[M(Q1, Q3), mmol/L]* 1.7(1.1,2.4) 1.7(1.1,2.1) 1.7(1.1,2.5) 102 871 0.276
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(n=444) (n=609)
HDL - C[M(Q1, Q3), mmol/L]* 1.1(0.9,1.5) 1.2(0.9,1.5) 1.1(0.9,1.4) 49930  0.466
non — HDL — C[ x + s, mmol/L)* 3.3+1.6 3.11.4 3.5+1.7 -2.81  0.005
JREMA (%) ]* 4.75  0.029
A 976(98.4) 418(99.5) 558(97.6)
FHME: 16(1.6) 2(0.5) 14(2.4)
eGFR [M(Q1, Q3) ,mL/min/1.73 m*]* 96.7(75.3, 111.8) 100.8(79.2, 115.8) 93.7(72.9, 108.6) 153 631  <0.001
SBR[ (%) ] 1.93  0.587
ANHR I 673(63.9) 285(64.2) 388(63.7)
/R 78(7.4) 30(6.8) 48(7.9)
AR 26(2.5) 14(3.2) 12(2.0)
T AR 276(26.2) 115(25.9) 161(26.4)
KEIM (%) ] 1.78  0.410
WR LM 989(93.9) 412(92.8) 577(94.7)
WERE 23(2.2) 12(2.7) 11(1.8)
HENE 41(3.9) 20(4.5) 21(3.4)
WARRIL [ n (% ) ] - 0.420
WO 1 020(96.9) 428(96.4) 592(97.2)
IAE W A 26(2.5) 14(3.2) 12(2.0)
EL kAR 7(0.7) 2(0.5) 5(0.8)
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Table 2 Incidence density and cumulative incidence stratified by participant characteristics, and their inter — group comparison

At NEL 5L N RN 5 AE BB P
(n) (n) (PY) (/1 000 PY, 95% CI) (% , 95% CI)
ik 1 053 609 4522 134.66(124.18 ~145.80) 48.81(45.79 ~51.83)
EW () <0.001
<45 428 160 2208 72.48(61.68 ~84.62) 30.84(26.47 ~35.22)
45 ~59 487 332 1 900 174.76(156.47 ~194.61) 57.70(53.31 ~62.09)
=60 138 117 415 281.94(233.17 ~337.90) 73.19(65.80 ~80.58)
5 0.049
eis 591 358 2 488 143.90(129.38 ~159.60) 51.44(47.41 ~55.47)
Bk 462 251 2 034 123.37(108.58 ~139.62) 45.45(40.91 ~50.00)
BMI(kg/m?*) 0.337
9% ( <18.5) 9 5 33 150.9(49.0 ~352.2) 55.6(23.1~88.0)
E#(18.5~23.9) 180 95 841 113.0(91.4 ~138.1) 42.2(35.0~49.5)
B (24 ~27.9) 347 206 1 460 141.1(122.5 ~161.8) 48.7(43.5~54.0)
AR ( =28) 517 303 2188 138.5(123.3 ~155.0) 51.1(46.8 ~55.4)
JEE Rl ( em) 0.017
4 <85 133 69 602 114.69(89.24 ~145.15) 44.01(35.50 ~52.52)
Pk =85 458 289 1 886 153.21(136.06 ~171.94) 53.60(49.02 ~58.18)
B <90 154 82 715 114.73(91.25 ~142.41) 41.06(33.05 ~49.07)

BHHE=90 308 169 1 320 128.06(109.48 ~148.88) 47.55(41.98 ~53.13)
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(#:3%)
A5t N AR NG RIS 5 AR BRI R Pt
(n (n) (PY) (/1 000 PY, 95% CI) (% , 95% CI)

SBP( mmHg) <0.001
<120 589 298 2758 108.03(96.12 ~121.02) 42.11(38.12 ~46.09)
120 ~ 129 309 193 1246 154.87(133.79 ~178.33) 52.43(46.86 ~58.00)
130 ~ 139 155 118 518 227.91(188.64 ~272.93) 67.10(59.70 ~74.49)

AR <0.001
INET LT 560 358 2284 156.71(140.90 ~173.82) 53.93(49.80 ~58.06)
wH 405 197 1 896 103.90(89.89 ~119.46) 40.74(35.96 ~45.53)
Erh/ i A 68 41 272 151.00(108.36 ~204.85) 51.47(39.59 ~63.35)
K& Rl b 20 13 70 185.03(98.52 ~316.41) 60.00(38.53 ~81.47)

Ol 257y <0.001
155 sh& 678 366 3 031 120.73(108.68 ~133.76) 45.13(41.39 ~48.88)
[GRIZi &I 111 65 499 130.27(100. 54 ~ 166.04) 41.44(32.28 ~50.61)
B/ HARN R 36 23 148 155.67(98.68 ~233.58) 58.33(42.23 ~74.44)
REA A 51 32 195 163.93(112.13 ~231.42) 58.82(45.32 ~72.33)
BN R 50 43 137 313.32(226.75 ~422.03) 80.00(68.91 ~91.09)
HoAth, 127 80 512 156.33(123.96 ~194.57) 55.91(47.27 ~64.54)

Sl eiEd 0.228
I 977 570 4173 136.59(125.61 ~148.28) 49.13(46.00 ~52.26)
H 76 39 349 111.65(79.40 ~152.64) 44.74(33.56 ~55.92)

SR AT 0.649
e 673 388 2 878 134.81(121.73 ~148.92) 49.03(45.26 ~52.81)
/R B 78 48 339 141.70(104.48 ~187.87) 47.44(36.35 ~58.52)
BH—KLL L 26 12 127 94.67(48.92 ~165.37) 38.46(19.76 ~57.16)
B 276 161 1179 136.59(116.30 ~159.39) 49.64(43.74 ~55.54)

KB 0.486
EAHE 23 11 108 102.02(50.93 ~182.54) 39.13(19.18 ~59.08)
HENE 41 21 184 114.23(70.71 ~174.61) 41.46(26.38 ~56.54)
B2 989 577 4231 136.39(125.48 ~147.98) 49.34(46.23 ~52.46)

W AR 15 0.605
AN 4 1020 592 4373 135.37(124.69 ~146.73) 49.22(46.15 ~52.28)
REZSER 7 5 33 152.98(49.67 ~357.01) 28.57(0.00 ~62.04)
PR AR 26 12 117 102.93(53.19 ~179.80) 38.46(19.76 ~57.16)

FPG( mmol/L) 0.307
<7.0 797 452 3 451 130.97(119. 18 ~143.62) 48.02(44.53 ~51.50)
=7.0 256 157 1071 146.56(124.53 ~171.36) 51.27(45.09 ~57.45)

HDL - C( mmol/L) 0.162
LM <1.3 353 212 1482 143.07(124.45 ~163.68) 51.45(45.93 ~56.97)
HE=1.3 238 146 1 006 145.12(122.54 ~170.67) 51.44(44.44 ~58.44)
BBk <1.0 180 102 786 129.82(105.85 ~157.59) 47.30(39.25 ~55.35)
BEH=1.0 282 149 1249 119.32(100.93 ~140.09) 44.32(38.24 ~50.40)

eGFR (mL/min/1.73m?) 0.073
<60 143 94 582 161.57(130.56 ~197.72) 54.97(46.77 ~63.17)
60 ~89 303 182 1279 142.26(122.34 ~164.50) 50.40(44.75 ~56.06)
=90 607 333 2 661 125.13(112.05 ~139.32) 46.56(42.58 ~50.54)

RE A 0.018
PR 19 15 66 225.71(126.33 ~372.27) 69.93(47.26 ~92.61)
FH P 1034 594 4 456 133.31(122.80 ~ 144.47) 48.44(45.39 ~51.49)

3.3 Cox ol K= )3 A 547 Cox ZH KA
IHTER R WL 30 AR PR R AR BT
JREF PHTES T2DM R A e i XU S 5 A ¢
($)P<0.05), LMERE <45 B ARSI, 45 ~59 %
2H J8 A 2 g I PR KU 2 2..06 A (HR =2..06,
95% CI:1.67 ~2.54) i =60 2 41K & W F+ &5 =
3.41 f%(HR =3.41,95% CI:2.59 ~4.49) ;¥ 51 |,

B & A I XU 2 PRI 19% (HR =
0.81,95% CI.0.68 ~0.96) ; Al 2 3 Bk A B
SR F155 83 A0 e, KU 3 8 60% (HR =1. 60,
95% CI:1.07 ~2.41) ; R4 45 bx I, N [ & 3
1 em, KU F 340 1% (HR = 1.01,95% CI.1.00 ~
1.02) ;' Dfe Jr T, bR AR 1 BH M A8 3 & A v IR B XL
B PR Y 1. 92 %5 (HR =1.92,95% CI.1.05 ~
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Fig.2 Cumulative incidence curves stratified by participant characteristics
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