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[Abstract] Objective To analyze the application effect of China infectious disease automated—alert and response system
(CIDARS) for early warning of key infectious disease in Tongzhou District of Beijing, and provide reference for the improvement of early—
warning system. Methods The CIDARS early warning signals in Tongzhou District of Beijing from 2013 to 2020 were descriptively
analyzed, and the amount of warning signals, the timely response rate, the response time, positive rate of suspected events and positive
rate of outbreak events for fixed—value detection model, temporal model and temporal-spatial model were compared and analyzed.
Results A total of 3940 warning signals were collect by CIDARS in Tongzhou District of Beijing. The timely response rate was 98.73%
and the average response time was 0.43 (0.18-1.20) h. The positive rate of suspected events was 26.62% and positive rate of outhreak
events was 1.47%. In the fixed—value detection model, 1904 warning signals were generated on 14 kinds of infectious diseases, among
which the measles, tuberculosis and brucellosis accounted for 82.77% of the warning signals. In the temporal model, 1460 warning
signals were generated on 12 kinds of infectious diseases, among which the influenza, hand—-foot-mouth disease and scarlet fever
accounted for 55.61% of the warning signals. In the temporal-spatial model, 576 warning signals were generated on 7 kinds of infectious
diseases, among which the influenza, other infectious diarrhea diseases and scarlet fever accounted for 88.20% of the warning signals.
The positive rate of outbreak events by fixed—value detection model was higher than that by temporal—spatial model (P << 0.05). The
response time of early warning signals showed statistically significant difference in different years, and the longest average response time
was observed in 2019, while the shortest average response time was observed in 2014 and 2016 years (P < 0.05). Conclusions The
warning signals of CIDARS system in Tongzhou District of Beijing from 2013 to 2020 maintains high response time and high timely
response rate, and all the 3 models (fixed—value detection model, temporal model and temporal—spatial model) detects the outbhreak
of infectious diseases. CIDARS has an effective operation, but the parameters and functions of early warning system should be further
improved to increase the positive rate of infectious disease early warning outbreak events.

[Key words] infectious disease; early warning system; fixed—value detection model; temporal model; temporal-spatial model;
response time; outbreak event; system operation
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Table 1 Early warning signals and response of infectious diseases in Tongzhou District of Beijing from 2013 to 2020

A0y PR SE ()

SR WARTR [%o( 55)] FIMRI ] [M(Pos-Pos)h]  SERIFCFBITER [% (%)) 2BFFRITER [% (55)]

2013 335 90.15(302/335) 0.75(0.31 ~ 4.37) 31.34(105/335) 0(0/335)
2014 507 100(507/507) 0.24(0.09 ~ 0.54) 47.93(243/507) 0(0/507)
2015 445 100(445/445) 0.35(0.16 ~ 0.60) 44.94(200/445) 0(0/445)
2016 442 100(442/442) 0.24(0.06 ~ 0.53) 40.72(180/442) 0(0/442)
2017 523 100(523/523) 0.36(0.18 ~ 0.67) 16.25(85/523) 1.72(9/523)
2018 547 99.63(545/547) 0.50(0.23 ~ 1.44) 7.13(39/547) 0.55(3/547)
2019 728 98.63(718/728) 0.88(0.34 ~ 3.78) 13.74(100/728) 1.10(8/728)
2020 413 98.79(408/413) 0.83(0.24 ~ 4.91) 23.49(97/413) 9.20(38/413)
i 3940 98.73(3890/3940) 0.43(0.18 ~ 1.20) 26.62(1049/3940) 1.47(58/3940)
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Table 2 Response of early warning signals in different models in Tongzhou District of Beijing from 2013 to 2020

i [ 7 o) (A TR Fisf [E) A 75 s} 23 7Y
TS S8 (5% ) BERIFRIITESR [% (55)] BUEBAE 580 (5% ) SERIFEFBITER [%(55)] PUEE(E 580 (55) eI FRIMR (% (5%)]

2013 117 88. 89(104/117) 175 0(0/175) 43 2.33(1/43)
2014 243 100(243/243) 179 0(0/243) 85 0(0/85)
2015 199 100(199/199) 171 0.58(1/171) 75 0(0/75)
2016 181 99.45(180/181) 170 0(0/170) 91 0(0/91)
2017 97 78.35(76/97) 269 3.35(9/269) 157 0(0/157)
2018 274 12.04(33/274) 213 2.35(5/213) 60 1.67(1/60)
2019 424 21.70(92/424) 243 2.47(6/243) 61 3.28(2/61)
2020 369 26.29(97/369) 40 0(0/40) 4 0(0/4)
it 1904 53.78(1024/1904) 1460 1.44(21/1460) 576 0.69(4/576)
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Table 3 Response of early warning signals in fixed—value detection model in Tongzhou District of Beijing from 2013 to 2020

Tl BUEESH(K) ML (%) BINIRRNR (% (55)] BEIERRBIPER [% (55)] BASHFBHIER [% (5)]
PR 815 42.80 99.39(810/815) 84.91(692/815) 0(0/815)
fili 4% 611 32.09 97.87(597/611) 29.67(181/611) 0(0/611)
A G 150 7.88 99.33(149/150) 24.00(36/150) 0(0/150)
VRN SR 130 6.83 100(130/130) 31.54(41/130) 29.23(38/130)
HHZ 96 5.04 100(96/96) 11.46(11/96) 0(0/96)
TG 41 2.15 100(41/41) 82.93(34/41) 0(0/41)
JEPR 28 1.47 100(28/28) 67.86(19/28) 0(0/28)
IEYL HTNO & ik 11 0.58 100(11/11) 36.36(4/11) 0(0/11)
WA THE A 8 0.42 100(8/8) 37.50(3/8) 0(0/8)
R 4 0.21 100(4/4) 50.00(2/4) 0(0/4)
IES 4 0.21 100(4/4) 0(0/4) 0(0/4)
TR 3 0.16 100(3/3) 33.33(1/3) 0(0/3)
22 B 2 0.11 100(2/2) 0(0/2) 0(0/2)
FETL 1 0.05 100(1/1) 0(0/1) 0(0/1)
it 1904 100 98.95(1884/1904) 53.78(1024/1904) 2.00(38/1904)
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Table 4 Response of early warning signals in temporal model in Tongzhou District of Beijing from 2013 to 2020

T TUEETE(R) ML (%) KR 1 (% (5] BRI LR [%( 52)] BRFAFPIER (% ()]
WATEEE 329 22.53 99.09(326/329) 0.30(1/329) 0.30(1/329)
F R 283 19.38 100.00(283/283) 0.35(1/283) 0(0/283)
FRLTHA 200 13.70 98.00(196/200) 0(0/200) 0(0/200)
WATPENRIR R 195 13.36 95.90(187/195) 0.51(1/195) 0(0/195)
Hopb RGP V5 9 180 12.33 97.78(176/180) 0(0/180) 0(0/180)
7Kgt 147 10.07 100(147/147) 11.56(17/147) 10.88(16/147)
IR 74 5.07 93.24(69/74) 1.35(1/74) 1.35(1/74)
Rz 44 3.01 95.45(42/44) 0(0/44) 0(0/44)
TR EEPET 5 4 0.27 100(4/4) 0(0/4) 0(0/4)
PN IR 2 0.14 100(2/2) 0(0/2) 0(0/2)

RO EE AT R 1 0.07 100(1/1) 0(0/1) 0(0/1)
AT A A 1 0.07 100(1/1) 0(0/1) 0(0/1)
At 1460 100 98.22(1434/1460) 1.44(21/1460) 1.23(18/1460)
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Table 5 Response of early warning signals in temporal-spatial model in Tongzhou District of Beijing from 2013 to 2020

Ty TUEESE () ML (%) BRI (% (55)]  BERIEEITER [% (5] BRI [% (%))

WATHEEE 262 45.49 99.62(261/262) 0.38(1/262) 0.38(1/262)

A MG 15 157 27.26 98.73(155/157) 0(0/157) 0(0/157)
FRLTHA 89 15.45 100(89/89) 1.12(1/89) 0(0/89)
WATPENRIR R 44 7.64 97.73(43/44) 2.27(1/44) 0(0/44)

I 16 2.78 100(16/16) 6.25(1/16) 6.25(1/16)

RE 7 1.22 85.71(6/7) 0(0/7) 0(0/7)

AT IR R 1 0.17 100(1/1) 0(0/1) 0(0/1)

At 576 100 99.13(571/576) 0.69(4/576) 0.35(2/576)
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Table 6 Evaluation on early warning signal effect of
infectious diseases public health emergencies in Tongzhou
District of Beijing from 2013 to 2020
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