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Association between air quality index and brachial-ankle pulse wave velocity in Beijing XU
Zongkai', WEI Tong", HAN Ze', WANG Jingi', JIN Rui’, LIU Yue', WU Zhiyuan', CHEN Shuo?® TAO
Lixin® (1. Department of Epidemiology and Health Statistics, School of Public Health/Beijing Key
Laboratory of Clinical Epidemiology, Capital Medical University, Beijing 100069, China; 2. Infor-
mation Department, Beijing Physical Examination Center, Beijing 100050, China)

Abstract:

[Background] Few studies have investigated the association between air pollution and arterial
stiffness in Chinese population, and the findings are inconsistent. The problem of multicollinearity
exists when modeling multiple air pollutants simultaneously.

[Objective] To investigate potential association between air quality index (AQl) and population
brachial-ankle pulse wave velocity (baPWV) in Beijing.

[Methods] This study retrieved medical examination data of 2971 participants from the Beijing
Health Management Cohort, who were under 60 years old and not yet retired, from January 1,
2015 to December 31, 2019. The most recent medical examination data available were utilized
for this analysis. AQI data from 35 air pollution monitoring sites in Beijing and meteorological data
(including atmospheric pressure, air temperature, wind speed, and relative humidity) from 16
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meteorological monitoring stations from January 1, 2014 to December 31, 2019 were collected. An average AQI exposure level for 365 d
before the date of physical examination for each participant was computed using inverse distance weighting. Multiple linear regression
analysis was employed to investigate the relationship between AQl and baPWYV in Beijing, after adjusting for confounding variables including
age, gender, body mass index, mean arterial pressure, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol, triglyc-
erides, fasting blood glucose, atmospheric pressure, temperature, wind speed, relative humidity, medication history of diabetes, medication
history of hypertension, cardiovascular disease, education, smoking status, drinking status, and physical activity intensity. Subgroup analysis
was performed by age, sex, presence of diabetes, and presence of hypertension.

AQl demonstrated an overall decreasing trend during the study period and was lower in the northern regions and higher in the
southern regions of Beijing. After adjusting the confounding variables, each 10 unit increase in AQI was associated with 6.18 (95%Cl: 1.25,
11.10) cm-s " increase in baPWV in all participants, 8.05 (95%Cl: 2.32, 13.79) cm-s ™" increase in the participants < 50 years, 15.82 (95%Cl:
8.33, 23.31) cm-s " increase in the female group, 10.10 (95%Cl: 4.66, 15.55) cm-s " increase in the participants without diabetes, and 9.41
(95%Cl: 4.21, 14.62) cm-s " increase in the participants without hypertension. However, there was no statistically significant association ob-
served between AQl and baPWV in the age group =50 years, the male group, the diabetic group, and the hypertensive group (P > 0.05).

An increase in long-term AQl levels is associated with an elevation in the degree of arterial stiffness. Individuals under 50
years old, females, without hypertension or diabetes are susceptible populations to arterial stiffness when being exposed to air pollution.
Improving air quality may contribute to prevent arterial stiffness.

air quality index; brachial-ankle pulse wave velocity; arterial stiffness; inverse distance weighting method
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BFEESEHE, 1400 cm-s'<baPWV<1800 cm's™ BT

AHARWET 2005F 1 B 1H—-2019F 12 B
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203RPE |12 B shan Bk BE A4 U SUNE baPWV, TEIR
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KA REHN 2971 FlEE, H 1762 )
(59.31%) (&10E& baPWV BFIEESEE( <1400 cm-s™),
1125 f§1(37.87%) 1510E baPWV B T ShBKEE{L AT 5F5E
[E(1400~1800 cm-s™), 84 {5l (2.82%) {& 12 & baPWV
B FohRkRE L RIESEE( > 1800 cm-s™) o RNEIFHE(2=
-18.93,P<0.001) . 4%!(2=-16.68, P<0.001) . TX/E(Z=
-2.59, P=0.010) . ¥EFRIEERHR(Z=-15.27, P<0.001). &
Mm% £ 4%(2=-20.88, P<0.001) 15 /7 28 8] baPWV 7K F
HNEBRBRITERX; FEHE KF(H=2.95, P=
0.228). 1A B % Ik 58 Z (7=1.33, P=0.515). K& MA (Z=
-1.50, P=0.134) F:/CA [ & Y5 975 28 75 ( H=-1.66, P=0.097)
ER4A[8) baPWV KFRNERTAITFERN(FER 1),

&1 2015—2019 FILFEEREEEPAGIF 2971 BIXEEF
FI4FIELE 2 18] baPWV BYELER
Table 1 Comparison of baPWV of 2971 participants in the Beijing
Health Management Cohort by selected characteristics from 2015

to 2019
$51iF (Characteristic) n(%) baPWV/(cm-s™) Z/H P
£EH8/ % (Age/years) -18.93 <0.001
<50 1551(52.20)  1330.14+144.25
=50 1420(47.80)  1452.96+189.17
TE5(Sex) -16.68 <0.001
B (Male) 2159(72.67)  1420.31+178.30
4% (Female) 812(27.33)  1305.16+148.07
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BilCorderst) _ab__wewyfens)  am » SEAYRIEREHCH 184 ms”, IR E R
BB KF(Educati 2.95 0.228 N S er s _ S~

s j‘tg&w’ 9 54.83%, BMI FR{iL 2K A 25.39 kg:m %, MAP 11 %K

=) N

(High school, junior 81(2.73) 1396.93+180.00 5 88.33 mmHg, baPWV FiI 9 1361.00 cm-s ', HDL-

llege, and bel TN _ e s _

;z:gz;;” o C HiE0A 1.24 mmol-L ™, LDL-C A{i#L79 3.10 mmol-L ™,

B

(Undergraduate) ~ 26845034)  1387.77:179.41 TG %y 1.34 mmol-L™, FBG HiZA 5.18 mmol-L™

fﬁiiﬁ:ﬁiove) 206(6.93) 1399.66+159.68 ( ie 2) o Eﬂ: ';HTB/H\H |\E—|.|; Bﬁg ETJ' [E—J EI‘J Qﬂfu AQl ?éﬁgﬂcliim—lt
B e L mRm EERmEEN2IHERE, B
sy ey e R, BRI FARIE SL,

1E(Low) 2732(91.96)  1390.18+179.57 23 JLEITH AQl 5 AEE baPWV BYEEE

i (Middle) 170(572)  1379.21+169.39 ’ - o L

% (High) 69(232)  1359.43+134.11 F1J AQl 5 baPWV K FE2IEHERXK(E 3). AQI B
1% (Drinking) -259 0010 0 10, A 1, REY 2 FIHREY 3 th ABf baPWV 22

I 277(932)  141045£169.89 BN 13.81(95%CI: 8.85~18.76) . 6.64(95%Cl: 1.67~

Z(No) 2694(90.68)  1386.62+178.81 a

%Cl® ~ . 4H N A
Ff(smoking] 5o 01w 11.62) A1 6.18(95%Cl: 1.25~11.10)cm-s o IR AT 45
2(Yes) 105(3.53) 1401.13+163.87 RER Fi <50 %, . TERBHNLTESMEA

o) 2866(06.47) 13883941782 B 2R, 7SR 3 5 AQI SR 10, baPWV )5
D E R . ~ . ~
(Cardiovascular disease) -1.66 0.097 1BH0 8.05(95%Cl: 2.32~13.79). 15.82(95%Cl: 8.33

Z(Yes) 244(8.21) 1420.28+214.28 23.31).10.10(95%Cl: 4.66~15.55) #19.41(95%Cl: 4.21~

Z(No) 2727(91.79)  1386.03+174.27 14.62) cm-s ™%
¥EFR & (Diabetes) -15.27 <0.001

=(Yes) 825(27.77)  1472.42%199.48 &2 2015—2019 FItFEEZEIETIF 2971 BEKEEM

Z(No) 2146(72.23)  1356.71+157.85 AQl. SEAEZZBKFRIFIEISHR
5 [0 (Hypertension) -20.88  <0.001 Table 2 AQl, meteorological exposure levels, and medical

Z(Yes) 884(70.25)  1496.81+196.11 examination indicators of 2971 participants in the Beijing Health

Z(No) 2087(29.75)  1343.11+147.83 Management Cohort from 2015 to 2019
ERRARE & (Variable) X s Pys Pso Py
(Medication history of -10.23 <0.001 AQl 105.18 12.87  93.53 108.13 114.74
ClELTEES) S [E(Atmospheric pressure)/hpa 99816 12.16 989.89 1002.30 1003.06

R2(Yes) 193(93.50) goaiz 2280 SR (Temperature)/°C 12.38 087 11.83 1228  13.02

7(No) 2778(6.50) 1378.52+169.35 R (Wind speed)/(m-s™) 1.85 0.4 1.77 1.84 1.96
EMERZE %R (Relative humidity)/% 5471 250 5385 5483 5617
(Medication history of -15.13 <0.001 BMI/(kg-m?) B 859 P EIE 55
h i ' . . . )

y:rtenS'on) MAP/mmHg 8871 11.13 8033 8833  96.00

lves) Sl e T baPWV/(cm-s™) 1388.84 178.10 1271.00 1361.00 1479.00

7(No) 2329(78.39)  1362.12+162.48 HDLC/(mmol-L) 130 034 105 124 149

LDL-C/(mmol-L™) 313 081 256 3.10 3.64
2.2 AQl. SREAZKFEMEEISTRIE, TG/(mmol-LY) 166 156 093 134  1.97

RIS 5EREY AQ OIS 108.13, iy FBS/mmolt)

6.43 17.33 4.83 5.18 5.67

=3 2015—2019 FILFEEREIEMFIA 2971 BEHE AQI 5 baPWV EYXEX (AQI =€ 10)
Table 3 Association between AQl and baPWV among 2971 participants in the Beijing Health Management Cohort from 2015 to 2019

(per 10 increase in AQl)

1 A11(Model 1)

A2 (Model 2)

1 AI3(Model 3)

AEB%(Population)
b(95%Cl) P b(95%Cl) P b(95%Cl) P
£ ABE(AN) 13.81(8.85~18.76) <0.001 6.64(1.67~11.62) 0.009 6.18(1.25~11.10) 0.014
FEly/% (Age/years)
<50 7.35(1.85~12.86) 0.009 8.44(2.74~14.14) 0.004 8.05(2.32~13.79) 0.006
=50 -1.23(-9.43~6.97) 0.769 8.81(0.04~17.58) 0.049 6.45(-2.26~15.16) 0.147
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48R3
A 1(Model 1) #=E2(Model 2) 1REY3(Model 3)
AE%(Population)
b(95%Cl) P b(95%Cl) P b(95%Cl) P

51 (Sex)

B4 (Male) 6.88(0.92~12.83) 0.024 2.41(-3.89~8.71) 0.453 1.87(-4.39~8.12) 0.558

%4 (Female) 14.97(7.30~22.65) <0.001 16.23(8.66~23.80) <0.001 15.82(8.33~23.31) <0.001
¥EPR & (Diabetes)

=(Yes) 12.60(2.54~22.65) 0.014 -0.04(-10.80~10.72) 0.995 -0.80(-11.51~9.92) 0.884

Z(No) 17.46(12.19~22.72) <0.001 10.52(5.11~15.93) <0.001 10.10(4.66~15.55) <0.001
= M E(Hypertension)

*E(Yes) 2.24(-7.88~12.37) 0.664 -0.24(-11.24~10.76) 0.966 -0.79(-11.79~10.21) 0.888

Z(No) 15.15(10.27~20.04) <0.001 9.44(4.22~14.67) <0.001 9.41(4.21~14.62) <0.001

[ A 1 REREREE; S8 2: JFEER. 143, BMI. MAP, HDL-C. LDL-C. TG, FBG, SE. B, REMMENHERE; #A 3. #—F Bk
RFALAE. BILERAE. BONERKEL. HEKE. RERRL CERAMNEERIERE, TASTRAZRENSETE,
[Note] Model 1: No adjustment; Model 2: Adjusting for age, sex, BMI, MAP, HDL-C, LDL-C, TG, FBG, air pressure, temperature, wind speed, and relative

humidity; Model 3: Further adjusting for medication history of diabetes, medication history of hypertension, cardiovascular disease status, education

level, smoking status, alcohol consumption status, and physical activity intensity. Subgroup analysis is not adjusted for corresponding grouping

variables.

LR R EF BHMC BAIG A B, REAZE4 S
ElAB F53E2 7 E AQl 5 baPWV 7K FEAY Xk BX o
FIRERFARGEERI, £33 AQl 5 baPWV KFE2
IEHE%, HETEFN <50 F4AH. T4A. EERFE
EHAMIERMEBELAPXKEER,

TR, TR ohAKE IR m5 T 2
HxE BRZEFHPEAFNEXHAR. —IETF
RRMNEZE A BRI ZTERAE 5 d FHAFRIYI R EIRE
FHEN 5 pg-m”, A AFR IR E RESIEN0 10 ugm >,
BRI 12 SR E 53 310 0.96%H] 2.13%", 5—I0
BETFEABNRRLERKRE, AT AR,
B RENNER—TSLYBEN fPWY TEEF
W, (B ZMSRESYNKIARES fPw A E
E2m™, BEIIMNARERAQ FAREER RS
KERS5LMERBHIXRRY M, KRHLER AQl
RABE—NSEMMENRE, HMBET A B
RIS AN GEE TN, BARSFRSRYZER
ZEHZMNE, SEEFMREREM, SHRELIME
1 AQl N5 465 A EE baPWV K FIEINE X, XIE
TEMESTRYINEL S BE R SENERBXEIZE,

TRERBREN B RERNFAMLHF
BRESHEIAKEE. IR RA, SKERAIFES
25 RERNME MR, ## M chkEREL
e, BREFIMEAPTRY < R0\ A M E W48
BELUNRSHEARBEE™. BT ABNARBRBPS
SERBBEARESHESRIERR, (RH#chlkFERE

EBTIRAN MAL TR

ERREI, Fif <50 FH. A, EHERT
LEAMIFSMEEEAR bapwv KFEAK, BhAK
BEEEER, XSBEFMARER >, THD
WMERET, EEM <50 FA. A, EHERFE
EHEMIESMERELD, AQl 5 baPWV BIXEXER,
—IR KA, SRR ARELOMETRFRHENE
M ER RIZEE(ERY, thoh, B RER, £7EMER
A e MM SRR RN RN E R, TERREM R,
THE TSR IME R, F, BREE
ENE M E L E ARV Z54), 90— BB XX ANF] Al =] 0T
M, AT RE = RIS RNBEEEEEGMBRER,
A, FESEREBE T, Fid <50 & L% EHERE
BENIFES MEEBETRER NIFKE R Z RN,

AR LFEE T U AQ ERNEE REIETF,
RBSERYI KIS S R EX KB, thIh,
KIARRAREBNN A EHITREMIT, EBET
N SEIRE T S5 & MR BT, AR A
BE—ERRMY: HFEXRAFRIPBER, AR KEE
RESE5ENEEMUL, MEE T TIERMMALHETT
BREMIT. AT ESEE LRMARNRNESLRE
&5, AN IRIEEE R R IE 0, (NANT 60 %
U TEEEE MU TIErT B M A B, 53T, %
ABHEEATRERS I NIEERERE. REAHREXAT
Za A ARESIRZE R LU/ NMRER R M, 8
XD rEE RN HEEBRBREMIME, N T miRXER
PRI, R RBVER I & 5 A RN b ihiE /50K, HE &
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AR REGENET, LUEE T REKT.
4R LFrIR, B F 34 BHMC PAFI A BRI L IR,
KHA AQl KR EFAS ABEEY baPWV KIS HEX,
XRAKBEE TSR MEDIKEHIZE,
EESSEEET, <504 T REBESMEMEK
BYERRAB SR 5 RBRAR, XEARER
RN ET S RENER B T L shikiE .
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