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Effects of temperature on ischemic stroke admissions in Beijing residents based on distributed
lag non-linear model AN Ji*, GUO Mo-ning?, TAN Peng?, TAO Li-xin!, WANG Xiao-nan®, LIU Xiang-
tong!, ZHANG Li-cheng?, TIAN Xue®, LUO Yan-xia' (1.Department of Epidemiology and Health
Statistics, School of Public Health, Capital Medical University, Beijing Municipal Key Laboratory
of Clinical Epidemiology, Beijing 100069, China; 2.Beijing Municipal Commission of Health and
Family Planning Information Center, Beijing 100034, China)

Abstract:

[Background] Ischemic stroke is one of the major public health issues in China. In recent years,
the relationship between temperature and ischemic stroke in general population has been widely
concerned. However, the current research results are inconsistent.

[Objective] This study is conducted to explore the influence of daily temperature on ischemic
stroke admissions of residents in Beijing and provide scientific basis for relevant departments to
establish comprehensive prevention and treatment strategies against ischemic stroke.

[Methods] Meteorological data, air pollution data, and ischemic stroke admission data from
11 January 2013 to 31 December 2017 in Beijing were collected and described. The correlation
between air pollutants and meteorological factors were analyzed by Spearman rank correlation
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analysis. The association between daily temperature and hospital admissions for ischemic stroke was estimated using distributed lag non-
linear model (DLNM). Three-dimensional graph for ischemic stroke and lag-response curves for different temperatures were plotted. The
association stratified by sex or age (<65 and = 65 years) was also examined.

[Results] In total, there were 380127 ischemic stroke admissions in Beijing from 2013 to 2017, the median number of daily admissions
was 209 (interquartile range: 138-261). A nonlinear relationship was found between daily mean temperature and ischemic stroke
admissions, and the effect was lagged. The effect of temperature on admissions of ischemic stroke appeared since day 10, and declined
after reaching the peak since day 13. The largest RR at -3°C was 1.18 (95% C/: 1.05-1.32) at lag 0-21 days. The RRs at 1°C were 1.08 (95% CI:
1.02-1.15) at lag 0-14 days and 1.14 (95% C/: 1.06-1.24) at lag 0-21 days, respectively. The results of stratified analysis presented that men
and visitors less than 65 years of age were more sensitive to ischemic stroke at low temperature. At lag 0-21 days, the RRs at -3°C were
1.20 (95% CI: 1.05-1.36) for men and 1.20 (95% CI: 1.12-1.50) for visitors less than 65 years of age. In addition, the association between
hot temperature and ischemic stroke admission was not found.

[Conclusion] Low temperature could increase the risk of ischemic stroke admissions of residents in Bieijing and there is a cumulative lag
effect. The study findings suggest that residents pay attention to the health impact of low temperature and strengthen the prevention

against ischemic stroke in cold weather.

Keywords: temperature; ischemic stroke; distributed lag nonlinear model; hospital admission; time-series
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I REEES Do

1.2 $RAE=E

KNRRKAR/IME. RAME. B 10 B (Po)
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[EESEI R 21d WY, L HI SR IE R R R B 8] T ST &R
MMARZR R NER B =4 X EXE ; RIBS MRt
£ B 2N (quasi-likelihood for Akaike’s information
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EREER. BRI BReBfE R E XS &R 4K
AR NBRRIRERL 1, SHIMER B R D R E, FH
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BEARBFERNE 1, 5EYPM,s. SO,. NO, HIIKREF
O; I AShRER A I #1453 5179 62.72. 9.18. 45.04.
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ELEMXR, SEEEE (10°C) BEL, KRIEMNER
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(95% CI : 1.00~1.08) » 18 7 & T 2 7R X ik I 14 i 22 AR
PNEHiEA S
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B, 79118 (95%C/ : 1.05~1.32), BIKE (1°C) 5
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BALE (1°C)

fieE (-3°C) BEE (22°0) =ik (26°C)

ERwE

K /d RR 95%Cl RR  95%ClI RR  95%CI RR  95%CI
0 0.94 0.90~1.00 0.96 0.93~1.00 1.02 0.97~1.07 1.02 0.96~1.09
4 0.96 0.91~1.02 0.99 0.95~1.04 0.96 0.91~1.03 0.96 0.89~1.03
7 0.99 0.93¥1.06 1.01 0.96~1.06 0.95 0.89~1.03 0.94 0.87~1.03
14 1.08 0.99~1.18 1.08 1.02~1.15 0.93 0.85~1.02 0.91 0.81~1.01
21 1.18 1.05~1.32 1.14 1.06~1.24 0.93 0.83~1.04 0.90 0.78~1.03

[E] R (-3°C) AR SIERI Po, BIXE (1°C) N AYSIEEI P,
Rimim (22°C) ARHSRH Py, BIRE (26°C) BRI Poo

R (-3°0) . BIFE (1°0). BEiE (22°C) 55
& (26°C) TXFERIN AN ZE B A R BY 7 R SRR T
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2.3 FIEXAFEMER ABEER D 14X ZE B2\ BRI 200
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St
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4 0.98 0.92~1.05 1.00 0.95~1.05 0.97 0.90~1.04 0.97 0.89~1.05
7 1.00 0.93~1.08 1.02 0.96~1.08 0.96 0.89~1.04 0.95 0.86~1.04
14 1.09 0.98~1.20 1.08 1.01~1.16 0.95 0.86~1.05 0.92 0.81~1.04
21 1.20 1.0571.36 1.15 1.05~1.26 0.96 0.84~1.09 0.92 0.78~1.07
oy
0 0.93 0.87~0.99 0.96 0.91~1.00 1.04 0.97~1.10 1.04 0.96~1.12
4 0.94 0.88~1.02 0.98 0.92~1.03 0.96 0.88¥1.04 0.94 0.86~1.04
7 0.98 0.90~1.06 1.00 0.94~1.07 0.95 0.86~1.03 0.93 0.84~1.04
14 1.07 0.96~1.19 1.08 1.00~1.17 0.90 0.80~1.01 0.88 0.77~1.01
21 1.15 1.00~1.33 1.14 1.03~1.26 0.89 0.78~1.03 0.87 0.73~1.04
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% <65 F ABEHREIE (-3°C) XFERMMERZEF NBEA
HBIRREX K, 591.29 (95%Cl : 1.12~1.50) » R[EIFE
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x5 BHERB TR REEE ABFER I 142~
NBE AR R IR

mmes (BB (X0 BER(0  EEEQX0 B8 60

R /d RR 95%Cl RR  95%CI RR 95%Cl RR  95%CI

Flig>e5%

0.93 0.88~0.99 0.96 0.92~1.00 1.01 0.96~1.07 1.01 0.95~1.08

o

4 0.94 0.88~1.00 0.97 0.92~1.02 0.95 0.88~1.02 0.95 0.87~1.03
7 0.97 0.90~1.04 0.99 0.94~1.05 0.94 0.87~1.02 0.93 0.84~1.02
14 1.03 0.94~1.14 1.04 0.97~1.12 0.92 0.83~1.02 0.89 0.78~1.00
21 1.12 0.98~1.27 1.09 1.00~1.20 0.94 0.84~1.07 0.91 0.78~1.06
Flig<65%
0 0.96 0.90~1.03 0.98 0.93~1.02 1.03 0.96~1.10 1.04 0.96~1.13
4 1.01 0.94~1.09 1.02 0.97~1.08 0.99 0.92~1.08 0.98 0.89~1.08
7 1.03 0.95~1.13 1.04 0.97~1.11 0.98 0.90~1.08 0.97 0.87~1.08
14 1.16 1.04~1.30 1.15 1.06~1.25 0.95 0.85~1.07 0.94 0.82~1.08
21 1.29 1.12~1.50 1.23 1.11~1.37 0.92 0.79~1.06 0.88 0.74~1.05
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1810 2.80% (95% CI : 0.95%~4.68%) ", A, X F=
B X R I 14 i 25 AN e A B B9 22 0 1) S BE S HH — 3K
¢Eie, 1)3.%%575}?91:75&)\%19‘0
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HNA—HO e 5 REMEPREMEHFELNBESE
X, 40 % KL ENZE R B EE R A BN Y ER
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MR ZE R NP AE PR T R EIPFFIR R R ER M, 0]
BEZEIHMBRERNFN, LI RANME M
[RAER. KSEYMUNREFRAERS, RNz
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