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Abstract Bacillary dysentery remains a worldwide public health problem, which has been found to
have spatial -temporal heterogeneity, however most studies have only focused on the disease from
either a time or space perspective, the spatial-temporal association in different regions between them
has been still unclear. Considering the heterogeneity of socioeconomic conditions in Shandong, in
this study, the Bayesian space—time hierarchy model (BSTHM) was used to identify the spatial-
temporal heterogeneity of this disease in Shandong province, China. And then GeoDetector was used
to quantify the determinant power of meteorological factors and their interactive effect among
different regions in Shandong. Moreover, as for hot spots, the association between socioeconomic
factors and bacillary dysentery was also qualified. The results indicated that, temporally, the
incidence peaked in summer. Geographically, the hot spots were distributed discretely among three
regions, among which the effect of meteorological factors on this disease exist significant
discrepancy. The most important two dominant factors of eastern coastal region were wind speed and
sun hour, with determinant powers of 0.28 and 0.22, respectively. The first two dominant factors of
western inland region were average temperature and precipitation, with determinant powers of 0.47
and 0.32, respectively. The first two dominant factors of middle region were average temperature and
wind speed, with determinant powers of 0.66 and 0.48, respectively, and the dominant socioeconomic
factor was proportion of the tertiary industry. These findings suggest that in a hot and humid
environment and socioeconomic conditions would boost the transmission of bacillary dysentery,
which can be served as a suggestion and basis for the surveillance and will be helpful for this disease
control and implementing disease-prevention policies.

Keywords  GeoDetector, spatial-temporal heterogeneity, meteorological factors, bacillary

dysentery, Bayesian spatial-temporal hierarchy model.
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1 57 (Methods and data)
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Fig.1 Geographic location of Shandong Province and spatial distribution of monthly incidence of bacillary dysentery
from 2012—2013
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Fig.2 Temporal relative risk (exp(byt* + v,))) of bacillary dysentery of each county in Shandong Province
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Table 1 The g statistic values of all meteorological factors in central, western, and eastern regions, Shandong
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H BRI £i/h 0.17 0.29 0.22%

Note: ** i Z /K = 0.01; * i Z 7K = 0.05.
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Fig.3 Interaction of meteorological factors on bacillary dysentery in central, western and eastern region in Shandong Province
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Fig.4 Spatial relative risk of bacillary dysentery in Shandong Province during the study period
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Table 2 The g statistic values of all socioeconomic factors in central, western, and eastern regions, Shandong

Mo ER NI VS EUNEEA ]| B e H= e
Socioeconomic factors Population density Proportion of rural population Proportion of Secondary industry Proportion of tertiary industry
UNEL: S 0.16
RFPA LA 0.66 0.42
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Fig.5 Distribution of hot and cold spots of bacillary dysentery in Shandong Province
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