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[ Abstract] Background The prevalence of hypertension in population is still increasing by year, and the significant
increase in the prevalence of chronic diseases caused by aging of the population results in a serious medical burden. There are still
about 450 million people in China who use solid fuels for cooking or heating, causing indoor air pollution as an important public
health problem in China. At present, the relationship between solid fuels use and the risk of hypertension in Chinese older adults
still remains unclear. Objective To analyze the association between solid fuels use and the risk of hypertension in older adults
in urban and rural areas of China through a prospective cohort study, so as to provide a theoretical basis for the prevention and

treatment of hypertension in the elderly. Methods This study is a prospective cohort study. Data were obtained from 2011 to
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2018 China Longitudinal Healthy Longevity Survey ( CLHLS ) by using baseline questionnaire and physical examination. A total
of 1 453 non-hypertensive older adults aged 65 years and above from 2011 to 2012 cohort were included in the study, and the
occurrence of hypertension during follow—up was considered as the outcome indicator, follow—up as of 2018—12-31. The included
subjects were divided into the clean fuel ( electrical appliances such as induction cooker, pipeline natural gas, solar energy )
group (n=654) and solid fuel ( charcoal, kerosene, coal, firewood ) group (n=799 ) . Multivariate Cox proportional hazard
regression model was used to analyze the association between cooking with solid fuels and the risk of hypertension. Results
A total of 1 453 non—hypertensive older adults at baseline with an average age of (77.6 + 8.8 ) years and a median follow—up of
7 years, and a total of 838 people developed hypertension at the outcome. The resulis of this study showed that the proportion of
cooking with solid fuels in rural areas was significantly higher than that in urban areas (70.3% vs. 1.1%, P<0.05) . Multivariate
Cox proportional hazard regression model showed that cooking with solid fuels significantly increased the risk of hypertension
([ HR=1.20, 95%CI (1.05, 1.38) , P=0.01] , and the adjustment for covariates still indicated that it increased the risk of
hypertension [ HR=1.21, 95%CI (1.04, 1.41) , P=0.01) . In addition, cooking with solid fuels was positively associated
with abnormal mean arterial pressure (MAP) [HR=1.26, 95%CI (1.02, 1.55) , P=0.03) ; and the adjustment for
covariates still showed positive association of it with abnormal MAP ( HR=1.28, 95%CI ( 1.02, 1.60) , P=0.03] . Conclusion
Cooking with solid fuels in urban and rural areas of China significantly increases the risk of hypertension in the elderly, as well

as affects MAP. Reducing the use of solid fuels for cooking and promoting the use of clean fuels is a simple and effective measure in

the prevention and control of hypertension.
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Table 1 General information of study subjects

) . AR P (4 (%) ) SBP DBP MAP HRIARDL (4 (%) ) Jafks (4 (%) )

R 5 % ;;g;; nilflf{;; rfl,’;f{;; HEE R Sl 44 bt
WEIREAL 654 779£86 315(482) 339 (518) 12411 75+7  92x7  379(579) 275 (421)  193(295) 212(324) 249 (38.1)
BIRRRRIE 799 774290 422(528) 377(472) 122+11  75#8  91x8 470 (588) 329 (412) 9(11)  228(285) 562(703)
x> (o) g 1.095" 3112 305 -0286' 1315 0.113 277277

P 0274 0.078 0.002 0.775 0.189 0.737 <0.001

5 ARG (4 (%) ) TG (4 (%) ) EMEE (4 (%) ) s (4 (%) )

HAimem AR HitE AR & & BR 1K/ 1A TR MRS
IR 124 (190) 530 (81.0) 145 (222) 509 (77.8) 346 (529) 308 (47.1)  40(61)  24(37)  31(47) 88(135) 471(720)
BRI 207 (259) 592 (741) 168 (21.1) 631 (789)  225(282) 574 (71.8)  24(30)  11(14)  12(15)  53(66) 699 (875)
X () {8 9.867 1.085 92.806 56.435

P 0.002 0.581 <0.001 <0.001

a5 FEhm (4 (%) ) B (4 (%) ) IARE (4 (%) ) FEFWA (4 (%) )

A & & % NEUT g mh R <300007C  30000~500009C  >50 000 JC

IR 510 (780) 144 (220) 181 (27.7) 473 (723) 262 (40.1) 264 (404) 128 (19.5) 315 (48.2) 125 (19.1) 214 (32.7)

FEIRIREAL 630 (78.8) 169 (212) 144 (180) 655 (820) 414 (518) 301 (37.7) 84 (10.5) 604 (75.6) 81 (10.1) 114 (143)
x> () & 0.160 19.300 30573 109.212
P 0.689 <0.001 <0.001 <0.001

TE: " efH; SBP= W4k, DBP= T3k, MAP=-FH3)IkIE; 1 mmHg=0.133 kPa; I TH(HEL, HMM L2 AR 100.0%.
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Table 2 Multivariate Cox proportional hazards regression analysis between

cooking with solid fuels and risk of hypertension in the elderly

A7 B SE Waldx’f§ Pl HR (95%CI )
AR R
[l AL 018 007 6.81 001 120 (105, 1.38)
S 007 0.1l 0.46 0.50" 093 (076, 1.15)
65~79 % 021 0.0 478 003 123(1.02, 149)
>80 % 008 013 0.34 056  1.08 (0.84, 1.38)
5 -0.11 011 1.02 031" 090 (073, 1.11)
L 017 0.1 233 013 118095, 146)
4 018 0.1 2.88 009 120097, 148)
BRI 004 003 121 027" 04 (097, 1.11)
kA 015 010 219 014 116 (095, 142)
TR 026 012 467 003 130 (1.03, 1.64)
AR 014 012 135 025 1.16 (091, 1.47)
EGIL -001 017 0.003 096 099 (070, 1.39)
M 023 009 7.5 001 126 (107, 149)
AR 011 011 101 032" 1.12(0.90, 1.40)
SRl 015 017 0.84 036 117 (0.84, 1.62)
WA 019 009 495 003 121 (102, 143)
R 003 006 031 0.58" 097 (087, 1.08)
(TN 034 045 0.57 045 141058, 341)
13 /8 029 058 0.25 062 134043, 414)
1%/ A 152 062 6.01 001 456 (136, 154)
BV 056 025 5.26 002 176 (109, 2.84)
WA 015 009 3.02 008 116098, 1.37)
FErm 024 012 412 004 128 (101, 1.62)
o) 025 017 2.10 015 128092, 1.78)
x 0.18  0.09 434 004 120 (101, 142)
AR 002 012 0.03 087" 1.02 (080, 1.30)
7 015 016 0.94 033 116 (086, 1.58)
& 022 0.09 636 001 1.25(1.05, 148)
Ak 003 0.08 0.16 069" 097 (083, 1.14)
INEUR 022 011 4.00 005 125(101, 1.54)
NESRIR 002 012 097 033 1.13(0.89, 1.44)
BREEULE 007 022 0.10 075 107 (070, 1.63)
RS R |
o PRk 018 007 6.53 001 120 (104, 1.37)
R Y 2
[l R 0.19 008 737 001 121 (104, 141)

TE: " FoR ARt 5 I R KR P (B B 1 vﬁﬂw
ARTARRY L ) B 2. AR ARARRS L ) WHRRIREL |
RBL, BFIRRDL . thilsh . FREMmE . ORI . B fékﬁ
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Table 3 Multivariate Cox proportional hazards regression between cooking

with solid fuels and MAP

SRy B SE- Waldy’f§ P HR (95%CI)
RIFLRER
[ PR 023 011 4.60 003 126 (1.02, 155)
i -029 016 3.12 008" 075(055, 1.03)
65~79 % 035 014 597 002 142(1.07, 1.89)
=80 % -001 020 0.002 097 099 (0.67, 146)
e 003 0.6 0.02 088" 103 (075, 141)
% 024 017 1.9 016 127 (091, 1.78)
i3 021 016 179 018 123091, 168)
HSHRIRDE 010 005 3.90 005" 1.10 (100, 1.22)
ELiE 015 016 0.86 035 116 (085, 158)
TR 033 0.8 331 007 139 (098, 1.97)
IR AR 001 0.8 0.004 095 101 (071, 145)
Gt 001 025 0.001 098 099 (061, 1.61)
MR 031 013 571 0.02 137 (1.06, 1.76)
AR -004 017 0.05 082" 096 (0.69, 1.35)
H AT 0.3 024 0.28 0.60 1.14 (071, 1.83)
WA 026 0.3 3.81 0.05 130 (1.00, 1.60)
MR 030 0.8 2.87 009 1.35(095, 1.92)
A 033 026 1.62 020 1.38(0.84, 228)
T 022 013 2.69 0.10 1.24 (0.96, 1.60)
A -0.14 020 0.55 046" 087 (059, 1.27)
& 004 025 0.02 089  1.04 (0.63, 1.71)
& 033 013 641 001 140 (1.08, 1.81)
SRR -0.19 0.3 213 015 083 (065, 1.07)
INELLT 035 016 462 0.03 142 (1.03, 1.96)
NFEGHIR 009 019 0.20 066  1.09 (075, 1.58)
ARRLE 008 035 0.06 080 092(047, 181)
TR A 1
AR 023 0.1 474 003 126 (1.02, 1.56)
TR kR 2
[ AR 024 012 448 003 1.28(1.02, 160)

T " FORSAB RS T MAP (14 P o fH; BT 1. PR PR AR |
P AL 2 LSRR | M L WORPIREE | ARIDIREE | AR |
TR BTN . SRR .

PRI RS, AT S8R MR R & A RS T
EHERMHIX, FZEFN, FRRREREEN,
B FH AR T AR AOE , S Ah IS A ik
AT & A AR} B2 AT R ARG i 2 47 Nl e
1) 2 9 DAVRRE . 3Rl AR T B 50 L4 2R 48 R fE
S ] PM R R BN KA AR R 4 B RIER
7 HETEAPIIEIES:, KA PM B KR E S A
&g 6 (IL-6) . C RN HEF (CRP) DAL A 4 g
HAE S S REFRC TR A SE T L R BREE &
B, E AR S AT 5 58 MAP 2 1IEAHSE ( HR=1.26,
95%CI (1.02, 1.55) , P=0.03) , FEVEREHMS 5475 b
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N, i FHEARBOR AT 5 MAP S IEMIE ( HR=1.28,
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FR 2T TR A I T AT RS R G S SV A
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P ¥ s 1 R LA % S TR R RSk ST, WL IR
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