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Exploring the exposure-lag-response relationship between mean temperature, relative humidity and scrub
typhus in Guangxi based on a two-stage model

NI Zhisong', LI Shufen',XI Rui', LIANG Kemeng',SONG Sihao' , CHENG Chuanlong' ,ZUO Hui',
LU Liang®,LI Xiujun' (1. School of Public Health Cheeloo College of Medicine Shandong University » Jinan
250012, China ; 2. National Key Laboratory of Intelligent Tracking and Forecasting for Infectious Diseases s National

Institute for Communicable Disease Control and Prevention ,Chinese Center for Disease Control and Prevention) * ™"

Objective To explore the impact of mean temperature and relative humidity on the incidence of scrub
typhus in Guangxi.  Methods Data on the incidence of scrub typhus, mean temperature and relative humidity were
collected from various cities in Guangxi from 2006 to 2021, and distributed lag non-linear model with multivariate Meta-
analysis was used to investigate the effects of mean temperature and relative humidity on the incidence of scrub typhus in
Guangxi at the level of each city.and to explore the significance of the effects on populations of different ages and genders
through Meta-regression.  Results From 2006 to 2021, a total of 23 792 cases of Scrub typhus were reported in
Guangxi, and the cases were seasonal and cyclical, mainly occurring in the summer months of May-July each year and
showing a rising trend year by year. The incidence of scrub typhus in Guangxi was mostly concentrated in central regions
of Guangxi; the effects of temperature and relative humidity varied among cities, and both temperature and relative
humidity showed nonlinear associations on the incidence of scrub typhus in Guangxi. The effect of temperature showed an
inverted "V" shape, with the highest risk of incidence at the 61. 83rd percentile of 25 C (RR=1.79,95% CI:1. 30—
2.47) ,and peaked at a lag of 0. 6 months (RR=1.47,95% CI:1.47—1.66). However,the effect of relative humidity
showed an increasing trend,with the highest risk of morbidity occurring at the 99. 10th percentile of 88.2% (RR=2.52,
95%CI:1.14—5.57) ,and the risk continued to increase with increasing lag time, peaking at a lag of 6 months (RR =

1.34,95%CI:1.04—1. 73). Men were more sensitive to relative humidity, but the differences in effects across age and
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sex groups were not statistically significant.

Conclusion Both high temperature and high humidity increase the risk of

scrub typhus,suggesting that the relevant departments should target the monitoring of the prevalence of scrub typhus

according to climatic signals to effectively control the incidence and spread of scrub typhus.
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Table 1 Basic description of scrub typhus cases and meteorological
factors in Guangxi province from 2006 to 2021
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Fig.1 Time series of scrub typhus incidence and meteorological
factors in Guangxi from 2006 to 2021
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Fig. 2 Spatial distribution of scrub typhus incidence in Guangxi
from 2006 to 2021
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of average temperature on the scrub typhus incidence
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