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Effects of cold waves on hospital admissions for hypertension in Jinchang, Gansu Province: A
case-crossover study MENG Xiang-yan', ZHENG Shan®, WEI Xing-fu’, NIE Yong-hong?, WANG
Min-zhen?, Ml Xiu-ying?, LI Hai-yan®, BAI Ya-na" (1.Institute of Epidemiology and Statistics, School
of Public Health, Lanzhou University, Lanzhou, Gansu 730000, China; 2.Department of Infectious
Diseases Prevention and Control, Jinchang Center for Disease Control and Prevention, Jinchang,
Gansu 737100, China; 3.Jinchang Meteorological Bureau, Jinchang, Gansu 737100, China;
4 Workers’ Hospital of Jinchuan Group Co. Ltd., Jinchang, Gansu 737100, China)

Abstract:

[Background] Cold waves may have potential impact on the occurrence of hypertension.
Therefore, studying the relationship between extreme temperature and hospital admissions for
hypertension is of great importance for the prevention of hypertension and early warning of
extreme weather in high-altitude cold regions.

[Objective] This study investigates the impacts of cold waves on hospital admissions for
hypertension and the potential confounding factors in Jinchang, Gansu Province.

[Methods] Daily hospital admissions for hypertension from three general hospitals,
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meteorological factors, and air pollution data in Jinchang were all collected from 2011 to 2016. Correlation analysis was performed for
meteorological factors, air pollutants, and the admissions for hypertension. Data from a two-way symmetric case-crossover design with
three matching ratios (1:2, 1:4, and 1:6) were used to establish a Cox regression model on cold waves associated with hospital admissions
for hypertension after controlling day-of-the-week effect, holiday effect, meteorological factor (relative humidity), and air pollutants (SO,,
NO,, and PMy). Using the optimal lag day effect estimate, sensitivity analysis of the Cox model and age and sex stratified analysis were
conducted, and the effects of different durations (24, 48, and 72 h) of cold waves on hospital admissions for hypertension were evaluated;
the 24-48 h cold wave effect combined the effects of 24 h cold wave and the 48h cold wave.

[Results] A total of nine cold waves were included from 2011 to 2016. During the cold waves, the hospital admissions for hypertension
showed different trends with the variation of temperature and presented a lag effect. The greatest effect of cold waves on hypertension
admissions was observed on single lag 5d in the two-way symmetric 1:2 case-crossover study (OR=1.142, 95% CI: 1.053-1.237). The 24,
48, and 72 h cold waves all had effects on the hospital admissions for hypertension on single lag 5d, and the effects of 24-48 h cold wave
were stronger (OR=1.218, 95% CI: 1.072-1.385). The stratified analysis results found that cold waves had significant effects on the hospital
admissions for hypertension in both males and females on single lag 5d, and the estimate for males was higher than that for females
(OR=1.191, 95% CI: 1.041-1.364); the estimate was also higher for the age group under 65 years than for those at 65 years and over (OR=1.201,
95% CI: 1.043-1.383). The sensitivity analysis results showed that the proposed model was generally robust with less fluctuated OR values.

[Conclusion] There are significant effects of cold waves on the hospital admissions for hypertension in Jinchang City. Age, gender, and
cold wave duration can modify the effects of cold waves.

Keywords: cold wave; hypertension; hospital admissions; case-crossover study
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Table 1 Basic information of nine cold waves in Jinchang City from 2011 to 2016
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1 20114 3 B 13—15 H (March 13-15, 2011) 3 -11.4 -3.7 -5.9 -16.2
2 201155 89—11H (May 9-11, 2011) 3 1.1 -6.5 -8.1 -16.1
3 2012 %5 A 10—12 H (May 10-12, 2012) 3 1.0 -5.6 -116 -13.6
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Figure 1 Changes in daily minimum temperature and hospital admissions for hypertension during nine cold waves in Jinchang City from

2011 to 2016
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&2 20112016 FLEETRRAR. KRERYSSMEFR AR Spearman X531 (1)
Table 2 Spearman correlation analysis for meteorological factors, air pollutants, and hospital admissions for hypertension in Jinchang
City from 2011 to 2016
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for hypertension ~ temperature  humidity concentration of SO, concentration of NO, concentration of PMy,
H&REEE (Daily minimum temperature) -0.047" 1.000
1BXFEE (Relative humidity) -0.026 -0.071* 1.000
S0, B¥J7RE (Daily average concentration of SO,) -0.207"* -0.315"  -0.177* 1.000
NO, B3R E (Daily average concentration of NO,) -0.134™ -0.231™  -0.080** 0.555™ 1.000
PM,, B3R EE (Daily average concentration of PM;) 0.045" -0.344™* -0.225™ 0.285*" 0.173" 1.000

[3£ (Note)] * : P<0.05 ; ** : P<0.01,
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[Note] A: Two-way symmetric 1:2 case-crossover study; B: Two-way

symmetric 1:4 case-crossover study; B: Two-way symmetric 1:6

case-crossover study.
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Table 3 Two-way symmetric 1:2 case-crossover study on effects
of cold waves on hospital admissions for hypertension by gender
and age (Lag5)

& (Variable) OR (95%Cl) p

145! (Gender)

2 (Male) 1.191 (1.041~1.364) <0.05

% (Female) 1.115 (1.005~1.238) <0.05
Ei (Age, years)

<65 1.201 (1.043~1.383) <0.05

>65 1.127 (1.008~1.259) <0.05
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Table 4 Cox regression model on association between cold waves

and hospital admissions for hypertension in Jinchang City from
2011 to 2016 (Lag5)

1A (Model) OR (95% C1) P
Toin 1.130 (1.066~1.198) <0.001
Toint RH 1.125 (1.055~1.200) <0.001
TrintSO:+NO,+P Mo 1.164 (1.082~1.251) <0.001
TrintRH+S0,+NO,+PMyo 1.142 (1.053~1.237) <0.001

GE] Ton - BRIEERE ; RH : #8TEE,

[Note] Tmin: Daily minium temperature; RH: Relative humidity.
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