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Association of healthy lifestyle index with blood pressure and risk of

hypertension among adults in Huai’an city
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Abstract:  Objective  To investigate the association of the healthy lifestyle index (HLI) with blood pressure and
hypertension risk among adults in Huai'an City, providing a scientific foundation for developing policies on preventing and
controlling hypertension through promoting healthy lifestyles. Methods Questionnaire survey, physical examination and
laboratory measurement were conducted among 11 189 subjects from the chronic disease risk factor surveillance project in

Huai'an City in 2022. The HLI was constructed based on smoking, drinking, diet, exercise, body mass index (BMI) and waist
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circumference. Binomial logistic regression analysis was used to analyze the association between different HLI groups and
the risk of hypertension, and multiple linear regression analysis was used to analyze the association between HLI groups and
blood pressure levels. Results A total of 11 189 subjects were included. The prevalence of hypertension was 57.49% (6 432/
11189), and the mean HLI was 3.4711.26. The prevalence of hypertension in people with HLI of 01, 2, 3, 4, and 5-6 was
68.90%, 67.15%, 61.99%, 54.15%, and 45.30%, respectively, and the difference was statistically significant (y*=289.25,
P<<0.01). There were statistically significant differences in the levels of systolic blood pressure, diastolic blood pressure,
pulse pressure, and mean arterial pressure among different HLI groups (P<< 0.01). Binomial logistic regression analysis
showed that HLI was negatively correlated with the risk of hypertension. After adjusting for confounding factors, compared
with people with HLI of 0-1, the risk of hypertension in people with HLI of 3, 4, and 5-6 decreased by 29% (OR=0.71,
95%CI 0.59-0.86), 47% (OR=0.53, 95%CI 0.43-0.64), and 61% (OR=0.39, 95%CI 0.32—0.48), respectively, and 1-point
increase in HLI was associated with a 21% reduction (OR=0.79, 95%CI 0.76—0.81) in hypertension risk. Compared with
those with HLI of 0-1, the risk of hypertension in men with HLI of 3, 4, and 5-6 decreased by 32% (OR=0.68, 95%CI
0.56—0.84), 47% (OR=0.53, 95%CI 0.43-0.65), and 55% (OR=0.45, 95%CI 0.36—0.56), respectively, and in women with
HLI of 5-6 decreased by 60% (OR=0.40, 95%CI 0.20—0.82). For each point increase in HLI, the risk of hypertension
decreased by 17% (OR=0.83, 95%CI 0.79-0.86) in men and 26% (OR=0.74, 95%CI 0.70-0.78) in women. The results of
multiple linear regression showed that HLI was negatively correlated with systolic blood pressure, diastolic blood pressure,
pulse pressure, and mean arterial pressure. After adjusting for confounding factors, systolic blood pressure, diastolic blood
pressure, and mean arterial pressure were significantly lower in groups with HLI greater than 1 than those with HLI of 0-1
(P<<0.05). Meanwhile, pulse pressure reduction was significant in those with HLI of 4 and 5—6 (P<<0.05). HLI increased by
1 point, systolic blood pressure, diastolic blood pressure, pulse pressure, and mean pressure decreased by 1.11 (B=1.11),
0.34 (B=-0.34), 0.77 (B=—0.77) and 0.60 mmHg (B=-0.60), respectively (all P<<0.05). The association between HLI and
blood pressure in men was similar to that in the overall population. In women, compared with those with HLI of 0—1, there
were significant differences in the reduction of diastolic blood pressure in those with HLI of 3 (P<<0.05), the reduction of
mean arterial pressure in those with HLI of 4 (P<< 0.05), and the reduction of systolic blood pressure, diastolic blood
pressure, and mean arterial pressure in those with HLI of 5-6 (P<<0.05). Conclusion  Higher HLI is associated with
lower hypertension risk and blood pressure level. The effect of increasing the number of healthy lifestyles on reducing the
risk of hypertension and blood pressure level may be better in men than in women.
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2 1857 1247 (67.15) 142.48+19.21 83.351+8.24 59.13+15.29 103.06+10.78
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A EE, 'P<<0.05. FIA B4 W3 W L %5 44 48 1 Bonferronifi iF .

23 HLIMEMmMEZRRBWEI 72 logistic [ 14
A3 BT S5 AR, HLL 2 5 I e A8 04 2l 57 52 ) 5] 3%
HLI 5 /& I 5 28 s KU £ 78 7 AR DG 3, i B TR R A
)5, 5 HLI i 0~1 Ml ke, HLI 4 3, 4 Fl 5~6 19 A Bt
o IS 65 XU 23 531 KA A% 29% ( OR=0.71, 95%CT 0.59~
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Jii, 5 HLI N 0~1 A Eb, HLI>1 fO4% 2046 15 . £T 5K &
1 2 3 ok R 2 [ (P<<0.05) , 1fif HLI & 4 11 5~6
B BRI Ge 127 5 L (P<<0.05), H HLI &3
)1 2 S SO 1 RSN 7 O S R e b S S 1 S
1.11, 0.34, 0.77, 0.60 mmHg(P<<0.05) , B A#Eh,
HLI 5 4% il e 7K P B DG B 5 A B A 8L, HLT %3 3
TN1 43, W e T L &K L Tk R R34 30 kO 3 S R A

0.91. 0.30, 0.61, 0.50 mmHg(P<<0.05)., Lt AREH, 5
HLI Jy 0~ 1 (9 A BEAR HE, HLL N 3 B9 A BEST 9k e R I
BYit2rE X (P<0.05), HLI 4 4 B9 ABESE- 24 3h ik &
WA i T2 7 L (P<<0.05), HLI & 5~6 B A BE 4
JE & 5 R RF- 35 30 kO 1 B AIR A e it 2 B L (P<
0.05), HLI &340 1 43, Wi .. 75K . Bk R FIF-34 30
Jok H 43 S B AG 1.37. 0.37. 1.00, 0.70 mmHg(P<<0.05) .
W3k 4,

3 it it

A5 38 38 Ak T T O A R A AT, TR AER D T HE
22T RN HLL 5 5 11 808 XU B i e 7K SF- 22 ] B 56
Btk o WFFE 4 R WoR, BFFE A v e i ) 2R R R
57.49%, HLI M 3.47, DIEZHHE-LReE A D
A F0H AT B o AL R S I L T R R UL AR
RN 31.18%, = T 2018 4F 4x [ il AF A w5 1 1 A5 %
(27.5%) , $2 7% T 22 T 18 L 1S 7 48 8 34 Bl ™ iR . S
[] HLI 43 41 (i) £ 1 0 605 23R R R 7K S A7 7 22 5,
¢ W HLI 2 15 I 7R 28006 B I K - il ik 57 5% i PR 2R
PR Z2 N R 5, HLL 5 5 i 895 RURS: B it i 7K
P A S a8, BARAE R RO &R o AN TR 51
B HLT 5 75 i s RURS: R K 1 56 2 A ARSI

H A E A 22 WU FE 35 AE 06 7 =068 1l 1) 5 i 411
il o MERD R A e T R M B R R LS
i 2R e B T R, T S 2 04, 5 R AN A I A i
4, SEUMETHR Y DRSS s B 4 R G A K
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P 2R - A B K AR R I R AR 5, 2RI N B DR, T
et A1 32 4 A 07 38R, 5 Bt e Tk TS ARk Ty
TET, B B Ao 2K X ML s 2 A A TR) B R )« 6 44
Yy, Bisk . mpim A a A, B & & N AR ]
DA ARt M, i i 38 FK SR &5 A K 2 R 4
o244, CBIIE WA e Tk 2, A, Bl R R
BA LR RE AR . RSB AL IR W7, 51 AL AL i K — FR 5
PR S , U T35 2 0 1 2122 e Pk 5 it
ST A R D RE L LN S oA L L

P 2R - A R K AR TR ) R e M S I 2 R L
IR 9 S 2R P B AZ B R A 8 I 1 R
H BN, F s A B T BE, IR A 4AE slid ] il
LA IAE B | AN B DIRE . I/ L AR S0 AR,
AT SE B L /K P 1 R Gl 242 R AR
HR P R T e 2 AR LR S S R 2 R
P 2R - R K R - L AR G, R A R, JBR R AR
PO, WA T REZETAL, W A3, o 22 T RE % 181 1 4 22
SN SN 2 PO, 5 A IR R IfLPE

3 HLI 5 1% % 19 — 432 logistic [543 Hr

N L AR B SE Wald 7 OR(95%CI) Py
SN 11189 HLI43
0~1 1.00
2 -0.160 0.103 2.416 0.85 (0.70~1.04) 0.120
3 —0.343 0.098 12.329 0.71 (0.59~0.86) <0.001
4 —0.643 0.098 42.928 0.53 (0.43~0.64) <0.001
5~6 -0.939 0.102 85.450 0.39 (0.32~0.48) <0.001
HLI 143 -0.239 0.017 199.339 0.79 (0.76~0.81) <0.001
T 6193 HLI43
0~1 1.00
2 -0.217 0.109 3.928 0.81 (0.65~1.00) 0.047
3 -0.381 0.104 13.449 0.68 (0.56~0.84) <0.001
4 —0.642 0.105 37.378 0.53 (0.43~0.65) <0.001
5~6 -0.796 0.114 49.039 0.45 (0.36~0.56) <0.001
HLB% 153 -0.192 0.021 81.204 0.83 (0.79~0.86) <0.001
i 4996 HLI/3
0~1 1.00
2 0.076 0.373 0.041 1.08 (0.52~2.24) 0.839
3 -0.179 0.366 0.239 0.84 (0.41~1.71) 0.625
4 —0.522 0.365 2.041 0.59 (0.29~1.21) 0.153
5~6 -0.914 0.366 6.237 0.40 (0.20~0.82) 0.013
HLIE 155 -0.305 0.028 119.584 0.74 (0.70~0.78) <0.001

FE : HLUM f B2 A= 07 07 SR B0 IR M0 (72 53 AR L P R R 88 ) | 4RI L RS L SO AR R B M PR AR 705 A8 s Ll

AW 5E 45 S & B, HLL 5 w5 1 R 280 A Il & 2
8] 77 7E S A G A B, BEE HLI BN, w5 i s 280 XU
Sl R 2 BT RS — 33 T AR R[] 5 B3
7 671 24 VA2 N G B 5 & B, Bl A (R A 0 O X
B, AR NN R | & 5K H RS 35 B0 kO B AR, T
ik R I o B R BB, xR 22 T RE R TR
ANBEBEREAFEN GBS TS, BES Lt
i/ E R R IS B AR VR, B AR N Bl Ik ok A A b
TR, IS M R AN, TR EE S B R T
‘%ﬁm]o

PRSI 53 2 0 M 46 SR R 01, PRSI HLL 5 & i &
g AU, S i Fe 22 (8] /) Gk LA B AR FH . BB PR IR
rhv, B A (R A T R BG 0, v I AR e XU [
A | WA B (RN i Dl 2 (A T o o0 N I 3 N Y 21923

A3 I 2 OGF IR A R AN I N B, RA A 2
A A 6 O U O, B8 T B A TS O XA RERRAIG
o UL FBO XUBGE, IR 4% ) A RE Mk 2s . i — B4
A B85 5 b o AT A A 2w ARSI A B AR 3 O X
A e 2 AR ST v 5 R R B4 L B (40.43%
H1 42.85% ) W88 Lo Pk (6.10% FI1 4.68% ), FH ok 4 £ B 1)
A3 D B A LM T BB e 2 i (e AR T O X, A
fE Ik — 2t 25 BRI v i RO XURS:, 2 a) If  ZK S
AT PR, oA R IE A REE 2 LR A RE,
HLI #5 7K HL 28 s 19 LT B A% Bl A T HLI +F
SR KF AT HLL o 257K 2818 ol A8 i A B IR,
FENTE R T2 AR AR T O X, B IR R A T O X
Hoak, 185 m RIS R ose A R AT 5% kL
Fbfl R ARG 7 =, B EE S L.
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I

R4 HLI SIS &P 5K 5 KR A2 3l bk T Y 22 2k P [l )3 53

A N Wi e [Ag1 38
N kS At
B SE i PlE BI95%CI B SE i Pl BIN95%CI
SAHE 11189 HLIZME
0~1 B 2%
2 -1.94  0.70 =276 0.006 -3.32~-0.56  —0.96 0.33 -2.87  0.004 -1.62~-0.31
3 -2.03 067 -3.02 0003 -3.35~-0.71 -1.25 0.32 391 <0.001 -1.87~-0.62
4 -336  0.68 497 <0.001 -4.69~-2.03 -1.25 0.32 -3.89 <0.001 —1.88~-0.62
5~6 -529 071 -7.50 <0.001  —6.67~-3.91 -1.96 0.34 -585 <0.001 —2.62~-130
HLUEN  —1.11 0.12 -925 <0.001 —1.35~—0.88 -0.34 0.06 -591 <0.001 —0.45~-0.23
Tk 6193  HLIGK
0~1 S 2%
2 -2.10 075 -2.81 0.005 -3.56~-0.64  —0.93 0.36 -2.61 0.009  —1.63~-0.23
3 -224 071 -3.14 0002 -3.63~-0.84  -1.18 0.34 349 <0.001 —1.85~-0.52
4 359 0.73 -495 <0.001 -501~-2.17  -1.42 0.35 411 <0.001 -2.10~-0.74
5~6 442 0.79 -5.58 <0.001 -597~-287  -1.54 0.38 -4.08 <0.001  —2.28~-0.80
HLBEM15  —091 015 -6.02 <0.001 -1.20~-0.61 -0.30 0.07 417 <0.001  —0.44~-0.16
ik 4996  HLIG
0~1 5% 2%
2 270 243 111 0267 —7.47~2.07 -1.96 1.15 -1.70  0.089  —4.22~0.30
3 -290 239 -121 0225 —7.58~1.78 -2.28 1.13 —2.01  0.044  —4.49~-0.06
4 420 239 -1.76 0079  -8.88~0.48 -2.01 1.13 -1.78 0076  —4.22~0.21
5~6 -6.73 239 —2.81 0005 -1143~-2.04  -3.12 1.13 276 0.006  —5.35~-0.90
HLBEMIS 137 020 -6.90 <0.001 -1.75~-0.98 -0.37 0.09 -3.89 <0.001  —0.55~-0.18
Jik SRk
N SRSy
B SE ol PlH BIY95%CI B SE i PIH BI95%CI
SAHE HLI42&
0~1 S E=a
2 -0.98  0.59 -1.67 0096 —2.13~0.17 -1.29 0.40 -3.19  0.001 —2.08~-0.50
3 -0.78  0.56 140  0.163 —1.88~0.32 -1.51 0.39 392 <0.001 -2.26~-0.75
4 211 057 373 <0.001 —3.22~-1.00 -1.95 0.39 -5.04 <0.001 —2.72~-1.19
5~6 =333 059 565 <0.001 -—4.48~-2.17 -3.07 0.40 -759  <0.001 -3.86~-228
HLI¥M14Y  —0.77  0.10 —771  <0.001 —0.97~-0.58 -0.60 0.07 —-8.64 <0.001 —0.73~-0.46
Sk HLI3
0~1 =1 2%
2 -1.17 063 -1.85  0.064 —2.41~0.07 -1.32 0.43 =310 0.002 -2.16~-048
3 -1.05  0.60 -1.75  0.080 —2.23~0.13 -1.53 0.41 378 <0.001 -2.33~-0.74
4 217 06l 353 <0.001 -3.37~-0.96 -2.14 0.41 518 <0.001 —2.95~-133
5~6 -2.87 067 —430 <0.001 -4.19~-1.56 -2.50 0.45 -553  <0.001 -3.39~-1.61
HLBgM14  —0.61 0.13 —4.77 <0.001 —0.86~-0.36 -0.50 0.09 -5.84 <0.001 —0.67~-0.33
Lk HLI3
0~1 e =1 2%
2 -0.74 201 037 0711 —4.68~3.19 -221 1.40 -1.58  0.115 —4.95~0.54
3 -0.62 197 032 0752 —4.49~3.24 —2.48 137 -1.81 0.071 —5.18~0.21
4 -219 197 “1.11 0266 —6.05~1.67 -2.74 1.37 -1.99  0.046 —5.43~—0.05
5~6 -3.61 1.98 -1.83  0.068 —7.48~0.27 -4.33 1.38 -3.14  0.002 —7.03~-1.62
HLB{M1Z:  -1.00  0.16 —-6.13  <0.001 —1.32~-0.68 -0.70 0.11 —6.13  <0.001 —0.92~-0.48

FE: HLUDW (g B A= 0 07 SRS B0, IR0 (FE B R e PE ORI ) | 4RI, SIS | SRR | R B IR . B s s | /275 i il
FE IR TS MR R TR 24
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