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Application of autoregressive integrated moving average model in prediction of hand-foot-

mouth disease epidemic in Nantong
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[Abstract] Objective: To predict the trend of hand-foot-mouth disease in Nantong by using the autoregressive integrated moving
average (ARIMA ) model. Methods: Based on the monthly reported case data of hand-foot-mouth disease in Nantong from January 2010
to June 2019, a ARIMA (p, d, q) X (P, D, Q)< model was constructed in accordance with the seasonal time series. The monthly
incidence of hand-foot-mouth disease in the city from July to December 2019 was used as verification data to test the prediction effect
of the model. Results: A total of 90 766 cases of hand-foot-mouth disease were reported in Nantong from 2010 to 2019. The average
annual incidence rate was 124.36/100 000. The epidemic showed seasonality of incidence with two peaks. One was the summer peak
and the other was the winter sub-peak. In recent years, the pathogenic spectrum of hand-foot-mouth disease in Nantong was dominated
by other intestinal viruses. Using the ARIMA (1,0, 1) (1,1, 1) ;» model, the incidence of hand -foot-mouth disease from July to
December 2019 wss predicted to be 7.08/100 000, 1.81/100 000, 3.74/100 000, 7.21/100 000, 10.71/100 000, and 11.29/100 000.
Compared with the actual incidence, there was no significant difference. Conclusion: The autoregressive integrated moving average
model can better predict the incidence of hand-foot-mouth disease ,and can be used for short-term early warning and monitoring.
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Figure 1 The morbidity of HFMO in Nantong from 2010

to 2019
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Table 1 The results of etiological detection of HFMO in Nantong from 2010 to 2019

A SEHY = W 1) EV71[n(%)] CoxA16[n(%) ] HAb g 7 (n(%) ]
20104F 364 170(46.7) 122(33.5) 72(19.8)
20114F 370 141(38.1) 98(26.5) 131(35.4)
20124 428 126(29.4) 206(48.1) 96(22.4)
2013 4F 304 71(23.4) 67(22.0) 166(54.6)
20144 278 72(25.9) 85(30.6) 121(43.5)
2015 4F 277 50(18.1) 47(17.0) 180(64.9)
20164 309 49(15.9) 111(35.9) 149(48.2)
2017 4F 268 76(28.4) 74(27.6) 118(44.0)
20184F 352 2(0.6) 115(32.7) 235(66.7)
2019 4F 326 8(2.5) 138(42.3) 180(55.2)
At 2950 757(25.7) 925(31.4) 1268(42.9)
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Table 2 Monthly incidence of HFMO in Nantong from 2010 to 2019 (#1)

Ay 20104 20114F  20124F  20134F 20144 20154F 20164F 20174F 20184 20194  &if

11 206 338 696 516 296 723 667 824 304 370 4940
2 A 68 61 156 169 113 273 97 192 67 64 1260
31 238 267 372 676 345 282 306 236 191 169 3082
45 732 470 760 1 205 1020 751 699 265 714 197 6813
5H 1378 998 1425 1169 1774 1267 1 084 517 3471 471 13554
6H 1351 1245 1 068 1195 1940 1524 1 547 845 5470 799 16 984
7H 887 909 679 791 1530 914 1117 732 3017 799 11375
8 H 249 375 163 261 737 367 649 232 882 312 4227
9H 590 464 338 275 700 214 480 247 1 056 377 4741
101 572 801 379 380 1284 317 1012 291 799 458 6293
1A 942 1467 654 587 1242 632 1480 466 595 421 8 486
121 922 1428 839 638 1447 1046 1429 361 622 279 9011
A1 8135 8 823 7529 7 862 12 428 8310 10 567 5208 17 188 4716 90766
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Figure 3  Seasonal difference autocorrelation function

graph of the monthly morbidity of HFMO in

Nantong from January 2010 to June 2019
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Figure 4 Seasonal difference partial autocorrelation func-
tion graph of the monthly morbidity of HFMO
in Nantong from January 2010 to June 2019
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