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Application of moving epidemic method in establishing epidemic

intensity threshold of scarlet fever, Xinjiang
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* Center for Disease Control and Prevention of Xinjiang Uygur Autonomous Region, Urumgqi, Xinjiang 830002, China
Abstract: Objective ~ To evaluate the epidemic intensity of scarlet fever in Xinjiang using the Moving Epidemic Method
(MEM) , and to provide evidences for the classification of early warning of scarlet fever. Methods  Monitoring data on scarlet
fever in Xinjiang from 2014 to 2023 were collected, with the weekly incidence rate serving as the research object. The & value
corresponding to the maximum Youden index was selected to establish the MEM model. The epidemic thresholds for the two
epidemic seasons of scarlet fever were estimated separately. The effectiveness of the MEM was evaluated through a cross —
validation procedure. The epidemic level of scarlet fever in Xinjiang from 2014 to 2023 was assessed, and predictions were
made for the spring epidemic season in 2024. Results  The optimal § value for the spring epidemic peak of scarlet fever in
Xinjiang was 2. 5. The sensitivity of the model fitting was 0. 83, the specificity was 0. 91, and the Youden index was 0. 74. For
the autumn epidemic peak model, the optimal § value was 2. 6, with a sensitivity of 0. 90, a specificity of 0. 93, and a Youden
index of 0. 83. In the spring of 2024, the epidemic season entered the low — epidemic level in the 13th week and rose to the
medium — epidemic level in the 23rd week, after which it maintained the low — epidemic level. By the 28th week, the epidemic
level had fallen below the epidemic threshold, and there were no high or very high epidemic levels observed. Conclusion  For
the bimodal epidemic characteristics of scarlet fever in Xinjiang, the MEM model can be used to determine the epidemic
intensity thresholds of different epidemic seasons by splitting the epidemic season, which is proved to be feasible. The model
can be used to establish a scarlet fever early warning system, which provides a scientific basis for guiding the classification and

early warning of scarlet fever.
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Fig. 1 Time series of weekly incidence of scarlet fever in Xinjiang from 2014 to 2023
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Table 1 Cross — validation results of seasonal incidence of scarlet fever in autumn epidemic season in Xinjiang

AR RGP i PHEETRINAE  BIVEBOGE  PHYERSRLL  BAITERURIL SRR YRR
2014/2015 0.93 1.00 1.00 0.91 - 0.07 0.92 0.93
2015/2016 0.98 0.83 0.86 0.98 5.75 0.02 0.82 0.81
2016/2017 0.95 0.88 0.94 0.91 7.85 0.05 0.84 0.83
2017/2018 1.00 0.71 0.89 1.00 3.50 0.00 0.80 0.71
2018/2019 0.94 0.90 0.95 0.88 9.70 0.07 0.83 0.84
2019/2020 1.00 0.95 0.96 1.00 19.00 0.00 0.96 0.95
2023/2024 0.93 1.00 1.00 0.90 - 0.07 0.92 0.93

a BRIV AR RAT R PIAR, A Y44 35 R Z WA 6 4.

R2 PP AR T T A SO R RIS R

Table 2  Cross — validation results of seasonal incidence of scarlet fever in spring epidemic season in Xinjiang

g R WRE WEEG B meesssie o miemsse CEER wua
2014 0.64 1.00 1.00 0.74 - 0.34 0.69 0.64
2015 1.00 0.86 0.85 1.00 6.91 0.00 0.85 0.86
2016 0.92 1.00 1.00 0.91 - 0.08 0.92 0.92
2017 0.95 0.88 0.92 0.92 7.88 0.06 0.84 0.83
2018 1.00 0.75 0.84 1.00 4.00 0.00 0.79 0.75
2019 0.77 1.00 1.00 0.65 - 0.23 0.70 0.77
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Fig.2 Peak characteristics and intensity threshold classification of epidemic season modeling year (left is the modeling result of spring

epidemic season, right is the modeling result of autumn epidemic season)
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Table 3 Autumn epidemic level of scarlet fever in Xinjiang from

2014 to 2023

. SR A (1/10 J7) AT
Ay - -
% i = = K
2014/2015 0.21 0.50 0.67 0.77 1%
2015/2016 0.19 0.48 0.66 0.76 H
2016/2017 0.21 0.47 0.65 0.75 Gl
2017/2018 0.21  0.47 0.63 0.72 =
2018/2019 0.21 0.47 0.64 0.73 =
2019./2020 0.20 0.49 0.68 0.78 H
2023/2024 0.22 0.5 0.66 0.74 g
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Jo

F4 20142023 R AR RAT KT
Table 4 Spring epidemic level of scarlet fever in Xinjiang from
2014 to 2023

g ﬁfﬁ“lﬁﬁ(l/ltﬁ) _ WAiF

{(:S T 5 ] KF¥
2014 0.14 0.34 0.51 0.60 %
2015 0.14 0.31 0.47 0.56 i
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