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Abstract: Objective To explore the risk factors of hypertension in young adults aged 18—45 years and provide evidence
for effective management strategies. Methods A total of 143 898 young adults who underwent health check-ups at the
Aerospace Wuxi Health Management Center from January 2014 to December 2023 were included in the study. Logistic
regression analysis was conducted for a cross-sectional study to preliminarily identify the factors associated with
hypertension prevalence. After excluding individuals without follow-up data and those diagnosed with hypertension at
baseline, 24 076 participants were included in follow-up study using a Cox proportional hazards model to further investigate
risk factors for incident hypertension. Results The cross-sectional study indicated a hypertension prevalence of 15.57%
(22 399/143 898) in this population. Risk factors of hypertension included older age, male gender, body mass index (BMI) =
24 kg/m?, elevated waist-to-hip ratio, heart rate =100 beats per minute, triglycerides (TG) =1.7 mmol/L, low density
lipoprotein cholesterol (LDL-C) =3.4 mmol/L, fasting blood glucose =6.1 mmol/L, serum uric acid =420 umol/L,
estimated glomerular filtration rate (¢GFR)<<90 mL/(min-1.73 m?), and a family history of hypertension. In the cohort study,
the median follow-up period was 2.951 years, during which 4 383 participants developed hypertension, with an incidence

density of 44.73 per 1 000 person-years. Risk factors significantly associated with incident hypertension included age, male
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gender, current or former smoking, BMI =24 kg/m’, elevated waist-to-hip ratio, heart rate =100 beats per minute, TG =

1.7 mmol/L, LDL-C =3.4 mmol/L, fasting blood glucose =6.1 mmol/L, serum uric acid =420 pmol/L, and a family

history of hypertension. Both the cross-sectional study and cohort study identified differences in the distribution and impact

of risk factors across genders (Pieucion< 0.05).

Conclusions

Advancing age, male gender, and a family history of

hypertension are non-modifiable risk factors for the development or presence of hypertension in young adults. Modifiable

metabolic factors, including increased body weight, dysregulated glucose and lipid metabolism, hyperuricemia, impaired

renal function, and elevated heart rate, are significant contributors to hypertension risk. Furthermore, the risk associated with

certain factors may differ by gender.
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25N A = 6.1 mmol/L 0.853 0.081 111.936 <0.001 2.347 (2.004~2.749)
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2.2 PBAFIHFER

22.1 WX R A IELRRE AF 32 229 A P A
B EAMFRIBF ST X 42 24 076 A, #EAT RS BESE . Hirh
HPE 16 688 A (69.31%) , %Pk 7 388 A (30.69%) , F
BIAE % (30.4246.02) & o 57 Bifi 17 B[] R 2.951 4%
(97 984.797 N4E), A 4383 AR ERINE, KIGHE N

44.73/1 000 NA4F . 55 7k A0 %% BE R 55.26/1 000 A4,
M B R 19.08/1 000 A 4F .

o I 2 R R R I 4 AR L PR R L AR
. BMIL, B LL . 0% Hil =i . LDL-C. %5 i il
B . IMLPRR . eGFR ., 8 /A0 ik A0 8 L A v 25 I 22
SA G E X (¥ P<0.05), WL 4.

R4 PANIIBETEARE R RRE (= 15 8 1R 502D

. p—_— AR 7 W [51(%)] e LS s
%) [151l(%)] MR 4 22/ A [#41l(%)]
Ak MU 19 693 30.34+5.97 6 844 (34.75) 15 581 (79.12) 4112 (20.88) 3180 (16.15)
IR 4383 30.77+6.22 544 (12.41) 3029 (69.11) 1354 (30.89) 703 (16.04)
&t 24076 30.4246.02 7388 (30.69) 18 610 (77.30) 5466 (22.70) 3883 (16.13)
/78 -4.29 841.35 204.77 0.03
PH <0.01 <0.01 <0.01 0.86
15 PRI [6(%)] _ ]31\/[12 . LK Hit =R
MA B 2/ PR (kg/m®) (K /min) (mmol/L)
FERIMAE 13 400 (68.04) 6293 (31.96) 23.04+3.26 0.8340.06 76.47+11.05 0.95 (0.71, 1.38)
9 ML 2 471 (56.38) 1912 (43.62) 24.86+3.52 0.8740.06 75.77+10.78 1.19 (0.85, 1.78)
&it 15 871 (65.92) 8205 (34.08) 23.37+3.38 0.8440.07 76.341+11.00 0.99 (0.73, 1.45)
U /Zf8 217.24 -32.86 -33.83 3.78 -23.90
PlE <0.01 <0.01 <0.01 <0.01 <0.01
1l LDL-C 23 M v MLRAR eGFR /A LA LA v
(mmol/L) (mmol/L) (umol/L) [mL/(min-1.73m?)] [#i)(%)] [#11(%)]
ERME  2.4740.67 5.0240.60 343.06+82.48 118.08+8.53 7014 (35.62) 5305 (26.94)
o I 2.6610.68 5.1140.75 375.11£79.00 117.27+8.17 2536 (57.86) 1594 (36.37)
Ait 2.5040.68 5.0340.63 348.90+82.78 117.93+8.47 9550 (39.67) 6 899 (28.66)
1/ZM8 -17.45 -8.90 —23.44 5.75 741.16 155.92
PlE <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1 L3 =100 Y/min HH =f#=>1.7 mmol/L LDL-C=3.4 mmol/L ZSfHIMM =6.1 mmol/L IMJRMAL =420 pmol/L eGFR<90 mL/(min‘1.73 m*)
[(%)] [#i1(%)] [B1(%)] [#1(%)] [B1)(%)] [£511(%)]
eSS 808 (4.10) 3 064 (15.56) 1720 (8.73) 460 (2.34) 3412 (17.33) 56 (0.28)
TR IfiL 173 (3.95) 1193 (27.22) 622 (14.19) 179 (4.08) 1197 (27.31) 9(0.21)
#it 981 (4.07) 4257 (17.68) 2342 (9.73) 639 (2.65) 4609 (19.14) 65 (0.27)
v /ZMH 0.22 334.87 121.58 42.40 230.88 0.83
Pl 0.64 <0.01 <0.01 <0.01 <0.01 0.36

RS BER L (X s) 25 i 25 20 A1 B9 3k BORELL AP AR (Pos, Pr) 78 o BMU AT 45 %55 LDL-Coy 1% %5 B2 NI 4 11 JIEL 13 5 e GFR

h A LAY B /N BRI R

222 FAFR N L2 0 AR B BA ST 52

LEISUN

i, LARE U7 25 9% A5 & 2E i s ok AR JE 04T Cox
oA AU A7 43y, 25 R R, AR IS L Bk AT
WA . BMI=24 kg/m®, TR FU AR =) L 08 =100 YK /min.,
H il =7E = 1.7 mmol/L, LDL-C=3.4 mmol/L. %5 i Ifil
B =6.1 mmol/L. Ifil JR 2 =420 umol/L. A & Il JE %K 1
o5 AR R R IR A IXURS 38 I AH DG, L3R S,
R Z i BB, AE B D, &Y TN
M . BMI=24 kg/m’, B Ho AR = . 0 % =100 UK /min,
H il =5 =1.7 mmol/L. LDL-C=3.4 mmol/L. 55 i Ifii

M =6.1 mmol/L. Il JR R =420 pmol/L. A /& Il [ K
T s 5 v I A s XIS 15 0 AH G , TR 28 /25 TR TR
5 R & A R m OCHE . TE LM, AR . BMI=
24 kg/m?, 0> =100 YK /min, H il =HE = 1.7 mmol/L,
A e I S S R e RURS B AR O . I
6,

fE 52 Wi PR R 5 0 00 09 38 VR F Ay b kB, AR
% . BMI=24 kg/m*, H i =§=1.7 mmol/L . 43 = IfiL /&
R S AN (R 31wk v I 2 9 JXUGS: £14) 552 T A7 7 22
F(P,.;<0.05), W6,
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RS OHE MR ML A5 0 R R 89 Cox Ho il KU AL Y 53 BT (n=24 076)

AR B SE Wald yfH PfH HR (95%CI)
AR () 0.008 0.003 7.728 0.005 1.008 (1.002~1.014)
FrE 0.942 0.052 325.081 <0.001 2.566 (2.316~2.843)
22/ T IR 0.088 0.036 5.856 0.016 1.092 (1.017~1.173)
28/ 2 AR -0.159 0.034 21.809 <0.001 0.853 (0.798~0.912)
BMI =24 kg/m’ 0.531 0.035 233.784 <0.001 1.701 (1.589~1.821)
JRELRES LAt v 0.240 0.035 45.833 <0.001 1.272 (1.186~1.363)
L2100 Y/min 0.684 0.079 74.823 <0.001 1.982 (1.697~2.314)
Hh=ME=1.7 mmol/L 0.146 0.038 14.669 <0.001 1.157 (1.074~1.247)
LDL-C=3.4 mmol/L 0.185 0.045 16.810 <0.001 1.203 (1.101~1.315)
2SR 11K = 6.1 mmol/L 0.291 0.078 13.838 <0.001 1.338 (1.148~1.560)
MLPRIR =420 pmol/L 0.337 0.037 84.824 <0.001 1.401 (1.304~1.505)
¢GFR<\90 mL/(min-1.73 m*) 0.649 0.336 3.725 0.054 1.913 (0.990~3.696)
R (INEP 9 0.285 0.042 46.923 <0.001 1.330 (1.226~1.443)

i R FHENTERBEI, T 47 25 5 g AR RT3 . BMUky IR E 48 45 LDL-C O IR %% B i 28 11 I [ B ; eGFROM A 35 19 B /N Bk g ad e

F 6 FMER A E AT R I H &5 1 52 M PR 22 (Cox B3] JRUBS: A5 780 4347 )
N s e B SE Wald ;/*fH PfH HR (95%CI) Pyl
Bk (n=16 688) () -0.003 0.003 0.980 0.324 0.997 (0.991~1.003) <0.001
B2/ R I 0.104 0.037 8.123 0.004 1.110 (1.033~1.192) 0.896
B 28/ MR —0.145 0.034 17.808 <0.001 0.865 (0.809~0.925) 0.854
BMI =24 kg/m’ 0.486 0.037 172.923 <0.001 1.626 (1.512~1.748) <0.001
VA L A v 0.260 0.039 45.428 <0.001 1.297 (1.203~1.399) 0.052
LFR =100 ¥ /min 0.617 0.090 46.786 <0.001 1.853 (1.553~2.212) 0.399
HIH = =1.7 mmol/L 0.158 0.040 15.920 <0.001 1.172 (1.084~1.266) 0.010
LDL-C=3.4 mmol/L 0.194 0.047 17.140 <0.001 1.215 (1.108~1.266) 0.230
22 Ji 1M % = 6.1 mmol/L 0.282 0.085 11.089 0.001 1.326 (1.123~1.565) 0.059
IMLPRAR =420 pmol/L 0.332 0.037 79.924 <0.001 1.394 (1.296~1.499) 0.869
¢GFR<90 mL/(min"1.73 m*) 0.760 1.001 0.578 0.448 2.138 (0.300~15.218) 0.925
EEREAN Ll 0.251 0.046 29.485 <0.001 1.286 (1.174~1.408) 0.018
LAk (n=7388) AR (%) 0.072 0.007 96.040 <0.001 1.075 (1.059~1.090)
B 28/ A 0.009 1.005 0.000 0.993 1.009 (0.141~7.228)
A Nl —-0.266 0.321 0.689 0.407 0.766 (0.409~1.437)
BMI=24 kg/m’ 0.838 0.097 75.342 <0.001 2.312 (1.914~2.794)
TEERES E Al v 0.105 0.094 1.254 0.264 1.111 (0.923~1.337)
AL =100 K/min 1.029 0.167 37.946 <0.001 2.798 (2.017~3.883)
HIH = =1.7 mmol/L 0.327 0.136 5.808 0.016 1.386 (1.063~1.809)
LDL-C=3.4 mmol/L 0.151 0.165 0.846 0.360 1.163 (0.842~1.606)
25 JE 1ML = 6.1 mmol/L 0.348 0.209 2.756 0.097 1.416 (0.939~2.134)
1L R PR =420 pmol/L 0.324 0.265 1.488 0.222 1.382 (0.823~2.322)
eGFR <90 mL/(min-1.73 m?) 0.372 0.362 1.061 0.304 1.451 (0.713~2.950)
AR ERE L 0.420 0.098 18.404 <0.001 1.522 (1.256~1.844)

FE: R FHENTERIE I, K B A7 8 4 W AR RLTH5E . BMUA R S 95 %5 LDL-COW IR %5 B IR 25 11 HELIS 155 e GFROM A 53 B4 W /N BR Ui i %6

3 W it PIERTEL . W R IR MLAE ' DBE T B L ORI PR T AR

N g IS R R A g DS T A A A S PR 3R

ABFTE R, S B W MUR G RS s S8, R R R AR BB e s XU T RE A A
FEP 0 J p DXUISE: AS ] ke A ) PR 25 AT L B A 25t
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ARG 1 EE B R I RO A A A DG P R 5
R AR R AR 0L A A R 3R, b S in s
M) e A, HEUCE: (g I S0 52, 1K . BMI 3 5 91 46
= VUi, S LRI A H, A SO & BRI — A AR R
Ieil it LAY 22 B ] AR B fE B IR 26 1800 S 4, B R o
AN e AR A, AR L R SRR RE . oBE . H R R
LDL-C. JREZHE N 2 v AR (Sl R 2 . & 4AF A
ARG R 2 M X b 4 A BE B 25 5 15 1, i 26 X
R T T 00 AA SRR ) I 8O A R KU . A
AR O 1 A A PR 2R A Sy B T TR R, AT RERE
AT A5 R A I it 7K 207, 0T A AR T AT 7R L R AR
9o R K 95 XU

BAZ BIF 5 445 SR 2 — 250 BH T DB 1 A 9 1) 2 B
BABAIF 5 Hhr, AR 3 58 I 28 D41 1100 SR 3 AT 2 % 75
AT 2 el AL 5 W) e K 14 A 6 PR 22 2 HEUOR: BMIT 3
T 220 R I 4 A [ R, e R R ILRE X AR
A v M0 2 i IR IS 1 5% Wil gy T 25 T IR = . 55 A,
e ML SR M AT 2 3 v L B s s PR 3R H LR
SR EE N S AN B ARG S o X R B AR A 1Y
e, 3% PR FOGT I (14 52 0 ] BESZ TR ES , 15 Rk AR
P R 2% 4 1 P A 72 189 in 2324 1R e Ty 7 4 B
Az v I ) B it 0 2O U AN R SR A R
WP 3 RS A TS I =

Ty AN, A ST K B, 5 IR K KU BT e A A
W 25 S, X — 45 R 5 BEAE B 5T 45 ALY R
BMI, H i = g 48 fin Ay il e 5% 52 ok 5 Pk N vk
AENHEHT & I A SRS IR 2, H R P A R 5 T
B, MW, E IR . LDL-C, %5 8 b . Rk 1
B0 T 5 T A v I ) JRURS: o PRI L A XA [ S 1)
T TR Tl AT B X, T B8 M R T N R R R, X
T A P R A2 S T U D B

TGI8 2 A T 171 3 2 BA B AF 5%, AT X5 2 s It e 1Y)
TRAPIRI R . ORI 5 (g 19 ORI — LA A i, 25364y
e 2% B, AT Xk LA 2R G A A 8 202 i ELAAE 7
- AR, AL WA & B, 3 RO X I A R
A 252 A5 45 R S R T L AT R X —
S K AT RE R RS A A ) B — R s
SKAE R, T A T AT B R v 3 sk R T Al SRR g Y,
H R AR 5 30 TC 1 TR W] 238 A i 2 5 3 TR A
KA P2 BRAR T 8 I ) 0 AR o 3 A, AR IF SR 6
FETE— S A P IR 22 I 2, ATRESZ M 1 e i1 2 )
K HR

KWFFEAFAE—E W R BRYE . 55—, PR R 4
O 2 208 7 B St S IR B BERE, X nT g 23 X it
GEGER AR . 5B, ARG R BRI SE, AT
A TG 4 1 1o 5 3R R W3, SOk At S 45

RET W H FREA, T34 R a5 A 2 2 E 1 F 4F
FERIE 5 2R 5 g FE— DTSR . 58 =, BAR
ASBIF T AR BB 1T B TR REHE R 4 e ke afn R R, H
TE RS E 2 590 R e 4 o i AR, I T R 1 20 B
THAFTAR SRR W N R . 0, RS AT
AAE K, R Z M TS0, ik Z RS, Uil e
FIERFE BRI R, G R Az sh . 5B 1, Ik
X0 A R GERSEMAATIAFAE S . ARARMIFTE T 2 —
AP S TE YR J5 ML #9284, LATR S B X il 1 90 42
AOTRTERL o 257N, 1 R 7 B e o s XU, 00 A5 Y 1
TF S YE, A AR SE Y 2T [0]

AT FE R PSRBT TEATE R 75 4E AR, FEAC A
BER, NAEARS [ € AT B LS, A IR | AT
ST T AR B A ST RA 5 R . AUPREE S
REWT T 5 A 5T, RGE AT T 7 AR N UL A4 R
Wi 2R, R4S AN

TAEARFHUN A an K, — HH2 T, J5 20897
PR, 23R BRF ARG U N E 4, E
JET AR NESS, T IR AR T BOR L, Wk K
R IBUA R T T B, U B4 i VA, m] DUREAR T
JAE B o BRAN T4 (0 1845 ) 3R, B RAT
A3 75 2 RO BRI, Ak, kR, T A AU
TR PRI, 249 RE X e it s A T 977 AR 47 o Ak 3 AR £
e

s KRR s B R A E | B IK
B RGP AR F AT S s T B K
R, KSR T EORIR T B AR

< ARRESEIN . FAE L m R S R AR AR R
ML A8 R4 A T ek g X PR 3R, (R
PEACIZE AL . W JRIR IMLAE . B DRE T I L O R PR
v L A8 R R T e ) A S XU PR 3R

o [7) — 16 I8 A 3% T 3 3850 0 s i s XU, 77 75 1 1)
EZHo

2% ik
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