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Analysis of influencing factors and risk area prediction of scrub typhus in Shandong Province based on the
MaxEnt

SHI Xinglong', XU Xinying' , QIAO Yingyi', LV Jing', YUE Fang' ,CHENG Chuanlong' ,ZUO Hui',
LU Liang®,LI Xiujun' (1. Department of Biostatistics » 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 , National Institute for Communicable Disease Control and Prevention , Chinese Center for Disease

Control and Prevention) *™*

Objective To analyze the influencing factors of scrub typhus incidence in Shandong Province, predict its
high-risk areas,and provide a scientific basis for the precise prevention and control of scrub typhus. Methods Reported
case data of scrub typhus in Shandong Province from 2017 to 2021 were selected, along with meteorological,

environmental,and socio-economic data during the same period. The Spearman correlation coefficient was calculated to
analyze the correlations among these factors. The Maximum Entropy Model (MaxEnt) was constructed to evaluate the
relative contributions of each influencing factor to the occurrence of scrub typhus, reflect the association between scrub
typhus occurrence and influencing factors through the response curves of influencing factors, predict high-risk areas.and
draw the distribution map of risk areas. The model’s predictive performance was assessed using the Receiver Operating
Characteristic Curve (ROC) and Area Under Curve (AUC). Results A total of 3 355 cases of scrub typhus were
reported in Shandong Province from 2017 to 2021. The regions with relatively higher incidence rates were mainly located
in the central, southern, and eastern regions of Shandong Province, while the northern and western regions exhibited

relatively lower incidence rates. The peak incidence occurred in October and November. The male-to-female ratio was 1 :
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1. 27. Patients aged 50 years and older accounted for the highest proportion of cases (81.31%) ,and farmers accounted for
the highest proportion of cases among occupational groups (89. 63%). The MaxEnt model results showed that the
Normalized Difference Vegetation Index (NDVI), relative humidity, annual mean temperature, altitude, and slope had
significant contributions to scrub typhus incidence (cumulative contribution of 86.10%). NDVI contributed the most to
scrub typhus incidence (37.80%) and exhibited an inverted "U"-shaped relationship with the disease. The high-risk areas
predicted by the model were mainly concentrated in the central-southern region of Shandong Province and the Jiaodong
Peninsula, with scattered distributions in the western and northern regions. ROC curve results indicated that the model
had good predictive performance (AUC = 0.839). Conclusion The occurrence of scrub typhus in Shandong Province is
influenced by multiple factors,among which NDVTI, relative humidity,annual mean temperature,altitude,and slope are the
primary determinants. The central-southern and eastern regions of Shandong Province are high-risk areas for scrub

typhus. Environmental monitoring and health education should be strengthened, and targeted prevention and control

Journal of Pathogen Biology Jan. 2026, Vol.21,No. 1

measures should be implemented in high-risk areas.

[Keywords]) scrub typhus;maximum entropy model;influencing factors;risk areas
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Table 2 Distribution of scrub typhus incidence population
in Shandong Province from 2017 to 2021
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Fig. 1 Spatial distribution of incidence rate of scrub typhus
in Shandong Province from 2017 to 2021
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