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Prevalence and influencing factors of comorbidity of hypertension,
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Abstract: Objective To investigate the prevalence of comorbidity status of hypertension, diabetes mellitus and dyslipidemia
( commonly referred to as the “Three Highs” ), to identify factors influencing this comorbidity among community — dwelling
residents aged 35 - 75 years in two districts of Jinan City, and to provide scientific evidence to inform targeted and precise
management and intervention strategies for local patients with these metabolic comorbidities. Methods  From September 2016
to June 2022, stratified cluster sampling was used to select residents aged 35 - 75 years in Licheng District and Zhangqiu
District of Jinan. Questionnaire surveys, physical examinations, and blood tests were conducted. R 4. 2.1 software was used for
chi — square test, trend chi — square test, and binaryl logistic regression analysis to explore the influencing factors of “three
highs” comorbidity. Results A total of 30 214 participants were included, with 12 185 males (40.33% ) and 18 029
females (59.67% ), and a mean age of (57.97 £9.55) years. The standardized prevalence rate of hypertension is 45. 39% ,
that of diabetes mellitus is 22. 54% , and that of dyslipidemia is 27. 31% . Among them, the standardized comorbidity rate of
the “three highs” stands at 5.95% . The highest standardized comorbidity rate is observed in patients with both hypertension
and hyperlipidemia, reaching 9. 75% . Binary logistic regression analysis showed that the following factors were risk factors for

“three highs” comorbidity (all P <0.05) : male (OR=1.12195%CI. 1. 028 - 1. 222) , older age groups (OR=1.992 in all
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age groups ) ; administrative/professional and technical personnel ( OR = 1.551 95% CI. 1.120 - 1.989 ), retired/
unemployed/household workers (OR =1.174 95% CI . 1. 041 — 1. 324) , private business owners/other personnel (OR =1. 427
95% CI; 1.101 - 1.850) ; history of cardiovascular and cerebrovascular diseases ( OR =1.943 95% CI.1.620 —2.332);
overweight (OR =1.624 95%CI. 1.418 —1.859) ; obesity (OR =2.016 95% CI. 1.766 —2.404) ; and central obesity ( OR

=1.931 95%CI.1.733 -2.152). Conclusion

In Jinan City, the comorbidity prevalence of hypertension, diabetes, and

dyslipidemia is relatively high, with hypertension combined with dyslipidemia being the most common comorbidity pattern.

Priority interventions should be targeted at males, the elderly, sedentary occupational groups, individuals with a history of

cardiovascular and cerebrovascular diseases, and overweight/obese individuals.
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Table 3 Prevalence and co — morbidities of hypertension, diabetes, and dyslipidemia in study populations with different characteristics
9 1M IR MLAR 57 LR + BRI
At o :
- A wovge BIE O mese BEF O omwm BRF O mwm BPF
el L) 7 865 64.55 3619 29.70 3756 30.82 1 506 12.36
@ 10 397 57.67 5125 28.43 5530 30.67 2 040 11.32
X2 143.88 5.74 0.08 7.66
PH <0.001 0.02 0.78 0.01
WY () 35~39 213 23.23 117 12.76 205 22.36 30 3.27
40 ~44 574 31.70 296 16.34 494 27.28 70 3.87
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70 ~75 3 086 78.46 1 236 31.43 1245 31.66 614 15.61
ﬁ%xz 2 490. 87 350. 65 57.40 434.03
P1{a <0.001 <0.001 <0.001 <0.001
IR ES Ak A 13 163 61.78 5520 25.91 6 763 31.74 2 231 10.47
FEA 5099 57.25 3224 36.20 2523 28.33 1315 14.76
Xz 53.93 323.36 34.40 111.75
P1{a <0.001 <0.001 <0.001 <0.001
HERE I LR 17 038 61.55 8 070 29.15 8 437 30.48 3 349 12.10
E/ bt 1 047 50.38 564 27.14 696 33.49 172 8.28
K& R L 177 38.82 110 24.12 153 33.55 25 5.48
ﬁﬁ“/\/z 191.38 8.92 8.98 44.49
P18 <0.001 <0.010 <0.010 <0.001
WS WAAR DL TELE 16 349 59.44 7 886 28.67 8 392 30.51 3161 11.49
|5y 1913 70. 64 858 31.68 894 33.01 385 14.22
Xz 129.45 10. 89 7.26 17.67
P1H <0.001 <0.010 0.01 <0.001
ik KR 14 484 61.31 6 787 28.73 7 083 29.98 2 851 12.07
TA 452 55.19 166 20.27 254 31.01 51 6.23
(373 %% YN 366 43.83 253 30.30 287 34.37 65 7.78
BN & PN 227 40.39 115 20. 46 140 24.91 41 7.30
e VEVE & PN 2 298 64.71 1272 35.82 1248 35.15 491 13.83
ANED 3/ HoAA SR 435 52.86 151 18.35 274 33.29 47 5.71




- 2542 -

PRAR T BT 2 2% 2026 4F46 53 %545 14 #]  Modern Preventive Medicine, 2026, Vol. 53, NO. 14

(8:%)
i Il RS IR 5% = LR + BRI
AR > ) ) N
i A o BEE g BEE ey BEE gy SR
o 7.93 8.54 32.63 2.59
PAH 0.01 0.001 <0.001 0.11
FEEFPA <5t 16 295 60.98 7 928 29.67 8128 30.42 3279 12.27
>5 JiJt 1967 56.31 816 23.36 1158 33.15 267 7.64
X 28.17 59.78 10. 85 63.86
PAE <0.001 <0.001 <0.010 <0.001
A B 2918 61.57 1304 27.52 1478 31.19 535 11.29
AR 15 344 60.23 7 440 29.21 7 808 30. 65 3011 11.82
X 3.01 5.54 0.54 1.08
P 0.08 0.02 0.46 0.30
el o) 3288 66. 44 1544 31.20 1436 29.02 669 13.52
% 14 974 59.27 7 200 28.50 7 850 31.07 2 877 11.39
X 88.98 14. 64 8.21 18.14
P <0.001 <0.001 <0.010 <0.001
O RSL  w 17 494 59.76 8 402 28.70 8 856 30.25 3412 0.46
2 768 81.62 342 36.34 428 45.48 134 14.24
X 182.15 25.88 99.32 5.87
P& <0.001 <0.001 <0.001 0.02
BMI 433 T8 160 49.69 66 20.50 67 20.81 25 7.76
EH 3921 47.68 1 848 22.47 1 800 21.89 749 9.11
A 7 860 60. 66 3769 29.09 4 026 31.07 1522 11.75
JIE e 6 321 72.56 3061 35.14 3393 38.95 1250 14.35
g 1 085.65 338.59 585.62 116.74
Pl <0.001 <0.001 <0.001 <0.001
e TR A 5 8 467 70.84 3 803 31.82 4124 34.50 1539 12.88
) 9 795 53.64 4941 27.06 5162 28.27 2007 10.99
1 186.36 584.53 553.67 194.08
<0.001 <0.001 <0.001 <0.010
UL + IR S WP + INE 5% =EIt
AR -EL
. Al g BIE g BEE e EE
P31 5 1554 12.75 338 2.77 1 066 8.75
s 2 160 11.98 550 3.05 1 456 8.08
% 4.03 1.95 4.30
Pl 0.04 0.17 0.04
AR (%) 35 ~39 53 5.78 18 1.96 18 1.96
40 ~44 155 8.56 37 2.04 72 3.98
45 ~49 307 8.99 91 2.67 181 5.30
50 ~54 570 11.42 165 3.31 360 7.21
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Table 4 Multivariate regression analysis of factors influencing “three highs” comorbidity among residents in two districts of Jinan city
(S He A B S, Waldy> {& P14 OR{(95% CI)
P50 @ 1.000

) 0.114 0.044 6.736 0.009 1.121 (1.028 ~1.222)
R (E) 35~39 1.000

40 ~44 0.689 0.268 6.604 0.010 1.992 (1.178 ~3.368)

45 ~49 1.008 0.252 16.055 <0.001 2.741 (1.674 ~4.489)

50 ~54 1.317 0.247 28.498 <0.001 3.730 (2.301 ~6.049)




- 2544 -

PRAR T BT 2 2% 2026 4F46 53 %545 14 #]  Modern Preventive Medicine, 2026, Vol. 53, NO. 14

(#:3%)
EES il B S, Waldy { PAH OR {8(95% CI)
55 ~59 1.606 0.245 42.878 <0.001 4.984 (3.082 ~8.061)
60 ~ 64 1.675 0.246 46.414 <0.001 5.340 (3.298 ~8.647)
65 ~69 1.679 0.246 46. 444 <0.001 5.359 (3.307 ~8.685)
70 ~75 1.741 0.248 49.349 <0.001 5.700 (3.508 ~9.264)
PR KRR 1.000
Bl 0.349 0.048 53.254 <0.001 1.417 (1.290 ~1.556)
TS WAAR 5 1.000
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T Tl B AR A5 0.439 0.127 11.996 0.001 1.551 (1.210 ~1.989)
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Y V7 E IN 0.161 0.061 6.850 0.009 1.174 (1.041 ~1.324)
AE L T/ HoA A 5L 0.356 0.132 7.213 0.007 1.427 (1.101 ~1.850)
U I L A7 S 7 1.000
2 0. 664 0.093 51.085 <0.001 1.943 (1.620 ~2.332)
BMI 432 E# 1.000
HE 0.485 0.069 49.249 <0.001 1.624 (1.418 ~1.859)
A fie 0.723 0.079 84.464 <0.001 2.061 (1.766 ~2.404)
TyE 0.015 0.271 0.003 0.956 1.015 (0.596 ~1.728)
R FUAE i 1.000
2= 0.658 0.055 142.211 <0.001 1.931 (1.733 ~2.152)
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