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Meta-analysis of the relationship between meteorological factors and hemorrhagic fever with renal syn-
drome

CAO Yun-xian,GAO Qi,SHE Kai-li, WEI Shu-shu, HAN Lu-yi, LI Xiu-jun (Department of Biostatis-
tics s School of Public Health ,Shandong University ,Jinan 250012, Shandong ,China) *

Objective To evaluate the influence of meteorological factors on the incidence of hemorrhagic fever with
renal syndrome by a meta-analysis. Methods The relevant literatures on the relationship between meteorological factors
and hemorrhagic fever with renal syndrome at home and abroad were searched in CNKI, VIP, Wanfang, CBM, PubMed,
Embase and Web of science databases. Screen the literature according to the inclusion and exclusion criteria and then as-
sess the quality of the studies included in this study using the STROBE V4 Checklist Cross-Sectional Statement. Extract
the information we need,then meta-analysis and subgroup analysis were performed using Stata 16.  Results A total of
14 studies were included. The pooled RR of the influence of ambient temperature, relative humidity, rainfall and sunshine
hours on hemorrhagic fever with renal syndrome based on single lag effect were 1. 08 (95% CI:1.04-1.12),1.19 (95%
CI:0.99-1.43),1.00 (95%CI;1.00-1.01) and 1. 50 (95%CI ;1. 06-2.12) ,respectively. The pooled RR of the influence of
ambient temperature on hemorrhagic fever with renal syndrome based on cumulative lag effect were 2. 41 (95%CI ;1. 16-
5.02). We conducted subgroup analysis based on the following variables to explore the source of heterogeneity:the index
of environmental factor, study location, climate zone, gender, time resolution and the type of epidemic area. The results
showed that the heterogeneity in each subgroup decreased, the average ambient temperature and minimum ambient tem-
perature were significantly correlated with the incidence of HFRS, and the effect of minimum ambient temperature was
stronger than that of average ambient temperature; the average relative humidity and maximum relative humidity were
significantly correlated with the incidence of HFRS,and the effect of average relative humidity was stronger than that of
maximum relative humidity; meteorological factors have different effects on the incidence of HFRS in different areas and
have a great impact on the incidence of HFRS in temperate areas; The ambient temperature studied on a daily time resolu-
tion has a significant effect on the incidence of HFRS,and meteorological factors have different effects on the incidence of

HFRS in different types of epidemic areas.  Conclusion The increase of ambient temperature, rainfall and sunshine
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hours can increase the risk of HFRS.
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Tabel 2 Subgroup analysis for the increased HFRS risk associated with ambient temperature and relative humidity based on single lag models

HEiEE  Ambient temperatrue

FIXRE  Relative humidity

Subgffftypes . I* (%) 43 RROOS%CD s ‘12<%> 4 RR(95%CI)
P {4 I*(%).P-Value Pooled RR(95 % CD P 1°(%).P-Value Pooled RR(95%CD
85 DR 3 46
SEA5(E 9 98.4<20. 01 1.042(1.002,1.081) 6 100. 0<<0. 01 1.250(1.008,1. 493)
Sl 4 49.9>>0. 05 1.034(0. 986,1. 082) 3 31.9 >0.05 1.032(1.009,1. 054)
AR 4 98. 8<20. 01 1.156(1.056,1.256)
Ay
WEH HIRX 1 0.0>>0.05 1.156(1.108,1.203) 1 0.0>>0.05 1.031(1.020,1. 041)
TTH 2 65.5>>0. 05 1.128(0.782,1.475)
IRA 2 0.0>>0.05 0. 945(0. 944,0. 945)
IR 4 71.5<20. 01 1.087(1.025,1. 150) 2 94.5<20.01 1.668(0. 347,2. 989)
iR 1 1.020(1.005,1. 035)
gty
it 92. 2<20. 01 1.066(1.031,1.101) 5 86.9<20. 01 1.028(1.005,1.051)
&7 % 3 97.9<20.01 0. 982(0.909,1.055) 2 100. 0<<0. 01 1.413(0. 663,2. 162)
5
5 2 81.5<C0. 01 1.128(0. 898,1. 359)
B's 2 65.4>0. 05 1.294(0.765,1. 823)
8] B A57
H 4 0.0>>0.05 1.060(1.030,1.190) 1 1.030(0. 995.1. 065)
JH 3 97.7<20. 01 1.129€0. 980,1. 277) 4 95.6<20. 01 1.005(0. 961,1. 049)
A 6 98.8<20. 01 1.037(0.992,1. 081) 4 100. 0<<0. 01 1.198(0. 867,1. 528)
e X AT
R RBRA X 3 53.6>>0. 05 1.074(0. 811,1. 336) 2 95.1<0. 01 1.795(1.787,1. 804)
0 BRI A X 10 95.9<20.01 1.016(1.010,1.022) 7 98. 8<0. 01 1. 033(0. 998,1. 068)

* “n” N CHER AL E (is the number of articles)



AR AW E R A

Journal of Pathogen Biology

2022 4E 1 H 4517 B4 1
Jan. 2022, Vol.17.No. 1

.« 62 -
Study Relative %
D Risk (95% CI)  Weight
Seung Seok Han et al.(2013) I 1.04(1.03,1.05) 862
Wen-Yi Zhang et al.(2010) ‘:’- 1.11(1.02,122) 551
Wen-Yi Zhang et al.(2010) . 117(112,122) 754
Wanwan Sun et al.(2021) | 280(131,5%) 021
‘Wanwan Sun et al.(2021) 4‘—0— 1.28(1.01,167) 159
Jianjun Xiang et al.(2018) b 1.02(1.01,102) 866
Yuehong Wei et al.(2018) o 3 0.94(0.94,094) 868
Yadav Prasad Joshi et al.(2017) * 1.18(1.15,121) 836
Qingin Xu et al.(2018) —— 146 (1.11,1.90) 142
Qingin Xu et al.(2018) —— 1.26 (0.96,1.64) 143
W EhEh%(2018) 4 1.06(1.02,1.11) 7.70
VSIS 2018) .: 1.05(1.00,1.10) 7.48
id 1.07(1.03,1.12) 768
> 1.02(1.00,1.03) 855
o 097 (0.96,0.98) 862
H— 1.00(0.25,1.29) 0.18
— 1.06(1.03,1.19) 6.34
—_— 232(178,3.03) 145
Overall (l-squared = 99.0%, p = 0.000) 0 1.08(1.04,1.12) 100.00
NOTE: Weights are from random effects analysis
T T T

5 1 15 2 3

2 ETREHRYENAEREMNESSEHODALRZME
meta 53 47 7 #k
Fig. 2 Forest plot for the effect of ambient temperature on the risk
of HFRS based on single lag models
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