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Abstract:

Institute of Chronic and Noncommunicable Disease Control and Prevention,

[Background] It is projected that the frequency, density, and duration of compound hot extreme
may increase in the 21st century in the context of global warming.

[Objective] To explore the association between compound hot extreme and blood pressure, and
identify sensitive populations.
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This was a cross-sectional study. The study subjects were from six Guangdong Province Chronic Disease and Nutrition Surveys
during 2002 through 2015. A questionnaire was administered to the participants with questions about demographic information,
drinking and smoking status, and measurements on their height, weight, and blood pressure were also collected. We chose the data of
May, September, and October to explore the association between compound hot extreme and blood pressure. Compound hot extreme
means a hot day with a proceeding hot night. Daily meteorological data were obtained from China Meteorological Data Service Centre.
We employed inverse distance weighting to interpolate the temperature and relative humidity values for each participant. A distributed
lag non-linear model was used to estimate the association between compound hot extreme and blood pressure. Stratified analyses by
sex, age, area, body mass index (BMI), smoking status, and drinking status were also performed to identify sensitive populations. A
sensitivity analysis was conducted by adjusting the degrees of freedom for lag spline and removing relative humidity.

A total of 10967 participants without history of hypertension were included in this study. The average systolic blood pressure
(SBP) was 120.8 mmHg and the average diastolic blood pressure (DBP) was 74.5 mmHg. The proportion of participants who experienced
hot day, hot night, or compound hot extreme were 9.34%, 17.95% and 2.90%, respectively. Compared to hot day, hot night and
compound hot extreme were related with decreased blood pressure, and the effect of compound hot extreme was stronger: the changes
and 95%C/ for SBP was —6.2 (-10.3--2.1) mmHg, and for DBP was -2.7 (-5.2--0.2) mmHg. Compound hot extreme induced decreased
SBP among male, population = 65 years, and those whose BMI < 24 kg:m?, and their ORs (95%Cls) were -6.2 (-10.7--1.6). -19.1 (-33.0-
-5.1), and -6.7 (-11.8~-1.6) mmHg, respectively, and also decreased DBP among population = 65 years, and its OR (95%C/) was -8.4
(-15.6--1.1) mmHg. During compound hot extremes, participants living in rural areas showed decreased SBP and DBP, and the ORs
(95%Cls) were -10.5 (-16.6--4.5) and -4.4 (-7.7--1.1) mmHg respectively, while those living in urban areas showed increased SBP, and
the OR (95%Cl) was 9.7 (2.9-16.5) mmHg. A significant decrease in blood pressure [OR (95%Cl)] was also found in non-smokers [DBP, -3.7
(-6.6-—-0.8) mmHg] and non-drinkers [SBP, -4.8 (-9.4--0.2) mmHg; DBP, -3.4 (-6.0--0.9) mmHg].

Compound hot extreme is negatively associated with SBP, and being male, aged 65 years and over, and having BMI
<24 kg-m™ may be more sensitive to compound hot extreme.

blood pressure; compound hot extreme; distributed lag non-linear model; extreme climate
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&1 2002—-2015 £ 6 R FEBREMRFAEFAETHH
RXTREHEEIR (1=10967)
Table 1 Demographic information of study population in six
Guangdong Chronic Disease and Nutrition Surveys (n=10967)

$FiE (Characteristics) n R Eb/%(Proportion/%)

5 (Sex)

% (Male) 8196 74.73

X (Female) 2771 25.27
FlE/% (Age/years)

<25 955 8.71

25~64 8621 78.61

=265 1391 12.68
X (Area)

AS (Rural) 6584 60.03

T (Urban) 4383 39.97
BMI/(kg:-m™)

<24 8196 74.73

224 2771 25.27

TXE (Drinking)

=(Yes) 1468 13.39

Z(No) 9499 86.61
I%UE (Smoking)

=(Yes) 3065 27.95

% (No) 7902 72.05

B XY R T3 W48 £ 7N EF 5k £ 99 B9 120.8.
74.5 mmHg, & & % 313X 237.0. 132.3 mmHg, &K S
”IJ‘ 70.0. 34.0 mmHg, EFAE M AN KRH, X H

RARBRESGARBL G S 5 9.34%.
17.95%& 2.90%, WAL BIRFBR; Soh, FERA
X. BAR. BAREGHRNTINERE DR 23.7.
25.2. 27.0. 27.5 °Co & 2,

R2 TREESEEGHTHARSH
Table 2 Distribution of participants during different types of hot
extreme
HEG 7k Hapktt/% TRE/C

Hot extreme Frequency Proportion/% Mean Temperature/°C
JELFAR (Normal day) 7656 69.81 23.7
B #Y(Hot day) 1024 9.34 25.2
&HA(Hot night) 1969 17.95 27.0
£ & (Compound hot extreme) 318 2.90 27.5
=) 1+ (Total) 10967 100.00 -
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(-6.7~-0.3) mmHgo
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= 2 -10
k)
o
-12
B# ®’HHR AREEHR
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CE]URZEE: Systolic blood pressure; &F 3K /E: Diastolic blood pressure;
RBXEZ: Pulse pressureo

[Note] SBP: Systolic blood pressure; DBP: Diastolic blood pressure; PP:
Pulse pressure.

B 1 FRXEEAEHARMENRM (F/E3d)

Figure 1 Cumulative effects of hot extreme on blood pressure
(lag 3 d)
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Pulse pressureo
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B2 FEEEAEMHILHAABMENTM GEE3d)
Figure 2 Cumulative effects of hot extreme on blood pressure by
subgroups (lag 3 d)

£ 3 BRESHWIMEFMAISIREDTLER [OR(95%C)) |
Table 3 Results of sensitivity analysis on the cumulative effects
of hot extremes on blood pressure [OR (95%Cl)]

s W48 /mmHg &F5K[E/mmHg BXEZ/mmHg
- Systolic blood Diastolic blood Pulse
Model parameter
pressure/mmHg  pressure/mmHg  pressure/mmHg
TEHEElag=3, u4=3 -6.2(-10.3,-2.1) -2.7(-5.2,-0.2) -3.5(-6.7,-0.3)
iEtEElag=3, uy=4 -6.9(-11.1,-2.7) -2.8(-5.4,-0.2) -4.1(-7.3,-0.9)
TEHElag=3, uy=5 -6.2(-10.3,-2.1) -2.7(-5.2,-0.2) -3.5(-6.7,-0.3)
hE#EElag=3, uy=6 -6.9(-11.1,-2.7) -2.8(-5.4,-0.2)  -4.1(~7.3,-0.9)
ERFAETRE
Remove relative -5.5(-9.6,-1.5) -3.2(-5.6,-0.7) -2.4(-5.5,-0.8)

humidity

ELKGETRNEST, RaSESHLEN
SRR E LI, B E AL E R, Bl
XFREBSABR T XBENRRIRZ, BXEELH
H AR, RRX MK B ENHIRR, EBE
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IR, T DINM RARBRE &S AR M EKFH
KB
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XENARGER —H, 140 2011—2016 FEIHE
ANTHHARHNEARREANKES MEE WLR”
HHEEX R, BIESENAS, MEE TREEHN,
=R SR E FEAEENGIRAE 2, KB LIS
HUTHEER: E— AGRERERET, IEY
ik, ME PR TR, BANERMEKRAIBSAKREILT
&, NS EHME TR, E=, #8NEE8EH
AEREET, MRFPAEWH. HETFER, MBS
A, M ETREY, Kﬁ%ﬁlmﬁu}_%r?u&:uftﬂ‘
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TABMENASZ ", LERRXIZEREESH
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B TR SEELR. BE. EMBRIBERRB RN,
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NFREREEm, MEFEZHRANERMETESR
AN ABOIMEFRTHXR Y, SO RKBESIE
SmESE v BXRY, X U ERSRIEm AR
DMBEFT X, EXRHRAIBERESREHRER
ABEMEKT, AR R FAARERNBIBEETEE
FR7E 5. 9. 10 B 7, XEBRABEZE S, FR LML
MERIGE= RS MENEIEXEE, At RREEWE
BERAESTHHIEUH— P REARESASEN
EBENT KM EKTF,

EREOHR, EREABHENEERTZRAR
EAAEMHNTM, BREMRKA, R TS %M

ETREABEATZE ™, XoJe5BENts
FIERTIEERERRE X, Bbilt, BliEEES

BONZEZ, AARELN, ZETHREGHAN
EFANRBERERTEEBESIX 19.1 mmHg( A FE
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