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Application of the moving epidemic method (MEM) to determine

the epidemic threshold and intensity levels of varicella, Sichuan

HU Xin", WU Xiao — yun, WEI Rong - jie
" Sichuan Provincial Center for Disease Control and Prevention, Chengdu, Sichuan 610041, China
Abstract : Objective To establish the epidemic thresholds and intensity classification criteria for varicella in Sichuan Province
by applying the Moving Epidemic Method (MEM) , so as to provide a scientific basis for precision prevention and control.
Methods  Based on the weekly incidence data of varicella in Sichuan Province from 2014 to 2024, obtained from the China
Information System for Disease Control and Prevention, the MEM model was constructed separately for each epidemic season,
accounting for its characteristic bimodal peaks ( the spring — summer peak from week 8 to week 34 and the autumn — winter peak
from week 35 to week 7 of the following year). The optimal parameter (§) was determined through cross — validation. Model
performance was evaluated using sensitivity, specificity, and the Youden index. Results In the autumn — winter model, after
excluding data from weeks 35 to 7 of the 2014 —2015 season, the model was built based on nine years of historical data (8 =
2.9), yielding a sensitivity of 0. 837, a specificity of 0.933, and a Youden index of 0.770. In the spring — summer model,
after excluding data from weeks 8 to 34 of 2020, the model was constructed using nine years of historical data (§=2.6), which
resulted in a sensitivity of 0.902, a specificity of 0.943, and a Youden index of 0.845. Conclusion  The seasonal
stratification approach combined with the MEM epidemic intensity assessment model enables accurate identification of varicella
epidemic periods in Sichuan Province, thereby providing a scientific basis for implementing differentiated prevention and control
measures based on epidemic intensity levels.
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Fig.1 Distribution of weekly incidence rates of varicella in Sichuan Province, 2014 —2024

B2 2014—2024 45U )11 45 K Jo P2 R 5 oA ]

Fig.2 Distribution of average weekly incidence rate of varicella in Sichuan Province, 2014 —2024
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Table 1 Selection of the parameter (§) for the MEM model for varicella during the autumn — winter seasons in Sichuan Province, 2014 —

2024
8 H RIGE i P T 0 I P 500 Rl BTy AR
2.0 0.892 0.777 0.901 0.759 0. 664 0.669
2.1 0.873 0.840 0.926 0.744 0.691 0.714
2.2 0.851 0.841 0.924 0.712 0. 664 0.692
2.3 0.842 0.874 0.938 0.708 0. 680 0.716
2.4 0.824 0.885 0.943 0.688 0.669 0.710
2.5 0.821 0.890 0.945 0. 685 0. 669 0.711
2.6 0.782 0.920 0.957 0.649 0.652 0.702
2.7 0.769 0.944 0.969 0. 642 0. 660 0.713
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SfH RYE i B RS BB SRR R AR
2.8 0.771 0.936 0.965 0.642 0.655 0.707
2.9 0.744 0.979 0.988 0.626 0. 666 0.723
3.0 0.612 0.993 0.995 0.529 0.563 0. 605
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Table 2 Selection of the parameter (§) for the MEM model for varicella during the spring — summer seasons in Sichuan Province, 2015 —

2024
5fd RPN i RS A BT SRR R AR
2.0 0.927 0.748 0.874 0. 846 0.697 0.675
2.1 0.903 0.841 0.914 0.822 0.740 0.744
2.2 0.874 0.882 0.933 0.788 0.738 0.755
2.3 0.874 0.903 0.944 0.792 0.756 0.777
2.4 0.826 0.953 0.970 0.745 0.746 0.779
2.5 0. 808 0.961 0.975 0.727 0.735 0.769
2.6 0.789 0.980 0.986 0.712 0.733 0.769
2.7 0.778 0.980 0.986 0.702 0.722 0.758
2.8 0.778 0.980 0.986 0.702 0.722 0.758
2.9 0.735 0.994 0.996 0. 666 0. 695 0.729
3.0 0.729 0.994 0.996 0. 662 0. 689 0.723
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Table 3  Cross — validation results of the MEM model for varicella during the autumn — winter seasons in Sichuan Province, 2014 -2024,

before and after the exclusion of surveillance data

P R _ i _ rﬁﬁﬁi‘mﬂu{ﬁ‘ BH‘MMME‘ EH%H;‘Q,@&‘ YRR _

MBRAG  MIERAE  MBRAT  MER/E O MNBRAT MER/E MMBRAT MR MBRWT MBRE MERAT  WBRE
2014—2015 0.485 - 1.000 - 1.000 - 0.500 - 0.492 - 0.485 -
2015—2016 0.531  0.531  1.000  1.000  1.000  1.000  0.411  0.411  0.467  0.467  0.531  0.531
2016—2017 0.635 0.635  1.000 1.000  1.000 1.000 0.548  0.548  0.590  0.59  0.635 0.635
2017—2018 0.892 0.892  0.982  0.982  0.988  0.988  0.848  0.848  0.856  0.856  0.875  0.875
2018—2019 1.000  1.000  0.938  0.844  0.956 0.896  1.000  1.000  0.946  0.869  0.938  0.844
2019—2020 0.989 0.989  0.964 0.964 0.979 0.979  0.981  0.981  0.957  0.957  0.953  0.953
2020—2021 0.946 0.946  0.947  0.947  0.981  0.981  0.857 0.857 0.866 0.866  0.894  0.894
2021—2022 0.683  0.743  0.939  0.939  0.958  0.962  0.590  0.639  0.584  0.64  0.622  0.681
2022—2023 1.000  1.000  0.909  0.818 0.933  0.875  1.000  1.000  0.921  0.846  0.909  0.818
2023—2024 0.857 0.905 1.000 0.970  1.000 0.974  0.846  0.889  0.852  0.869  0.857 0.874
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Table 4 Cross — validation results of the Moving Epidemic Method ( MEM) model for varicella during the spring — summer seasons in

Sichuan Province, 2015 —2024, before and after exclusion of surveillance data by year

P RIGJE eI P P A0 A e T LU BT ZPAR R
MMBRAT  MMBRAE WMBRAT  WBRS IMBRET WWBRS  MMBRET OWBRE  MMBRET WBRE  MMBRET  MBRS
2015 0.717  0.733  1.000  1.000  1.000  1.000  0.685  0.750  0.701  0.742  0.717  0.733
2016 0.605 0.606  1.000  1.000  1.000  1.000  0.551  0.618 0.577 0.612  0.605 0.606
2017 0.817 0.900  1.000  1.000  1.000  1.000  0.720  0.861  0.767  0.880  0.817  0.900
2018 0.930  0.989  0.964  0.942 0.977 0.958  0.893  0.985  0.882  0.937  0.894  0.931
2019 0.969 1.000  0.912  0.952  0.955 0.971  0.939  1.000  0.887  0.961  0.881  0.952
2020 0.497 - 1.000 - 1.000 - 0.574 - 0.534 - 0.497 -
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P RYUE 7 FD‘E?E?)HU i B P S E&ﬂ%*ﬁ)&%%ﬂz éﬁ%#‘s%&
MMBRAG  MMERAS  WMBRAT WMER/S  WMBRAT WNER/S MMBRET WBRE MBRET MBRE O WMERAT  MBRE

2021 0.985 1.000  0.859  0.787  0.933  0.886  0.966  1.000  0.871  0.835  0.843  0.787

2022 0.984 1.000  0.873  0.896  0.929  0.931  0.970  1.000  0.878  0.913  0.857 0.896

2023 0.811 0.875  0.979  1.000  0.988  1.000  0.712  0.846  0.744  0.860  0.790  0.875

2024 0.919 1.000 0.932 0.900 0.970  0.944  0.828 1.000  0.824  0.922  0.850  0.900

TE - MRS HE R TN 2020 4R B0H 5 AUREAR BEAT AR - 7 FOR AR MM BR G IR

2.5 #Ags  MEM BRI RIS, BRATAT R0 1
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Table 5 Epidemic Intensity levels of Varicella during the autumn — winter seasons in Sichuan Province, 2015 —2024

A SRR AR (H m%fg?il‘ﬂ AT rh i A [ e v ik AT
(/1077) JAw) B B I {EL I {EL KF
2015—2016 1.041 43 0.690 1.485 2.099 2.445 1%
2016—2017 1.117 48 0.691 1.472 2.116 2.483 1%
2017—2018 1.600 48 0.693 1.408 2.124 2.547 i
2018—2019 2.241 48 0.680 1.355 1.963 2.312 =
2019—2020 1.877 46 0.669 1.380 2.073 2.481 s
2020—2021 1.650 43 0.670 1.404 2.118 2.540 i
2021—2022 1.455 45 0.691 1.422 2.135 2.555 r
2022—2023 2.325 48 0.659 1.355 1.955 2.299 e =
2023—2024 1.928 46 0. 665 1.373 2.047 2.443 i
&6 20152024 4R PUI| A FH E AT TSR A TR
Table 6 Epidemic Intensity levels of Varicella during the spring — summer seasons in Sichuan Province, 2015 —2024
FEGY KIR AR (H mi{gﬁl‘m AT rhAF o oG S e g A AT
(/10 77) UJA¥) B Y fEL B Y K-
2015 1.090 24 0.590 1.306 1.786 2.050 1%
2016 1.107 23 0.587 1.333 1.743 1.963 1%
2017 1.483 23 0.593 1.268 1.790 2.084 s
2018 1.567 23 0.585 1.238 1.752 2.042 i
2019 1.983 24 0.579 1.239 1.731 2.007 =
2021 1.677 23 0.573 1.230 1.722 1.999 r
2022 1.768 23 0.567 1.227 1.710 1.980 =
2023 1.542 23 0.590 1.247 1.771 2.068 i
2024 1.599 21 0.573 1.242 1.759 2.051 i
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