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Forecast of tuberculosis incidence in different regions of Jiangsu Province based on
ARIMA model
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[Abstract] Objective: The autoregressive integrated moving average (ARIMA ) model was used to predict the number of registered
tuberculosis cases in Changzhou and Yancheng in Jiangsu Province, in order to explore its feasibility for predicting tuberculosis
epidemic situation in Jiangsu Province, and provide reference for future tuberculosis prevention and control work. Methods: The data
on the number of registered tuberculosis cases in Changzhou and Yanchengof Jiangsu Province from January 2005 to December 2016
were collected, and the ARIMA models were established by the R3.5.2 software. The number of registered tuberculosis cases in
January to December 2017 was predicted, with mean absolute percentage error (MAPE) , root mean square error (RMSE ) and mean
absolute error(MAE )to evaluate the accuracy of ARIMA model predictions. Results: The optimal prediction models for Changzhou and
Yancheng were ARIMA (0,1,1)(0,1,1) 1, and ARIMA(1,1,1)(0,1,1) 1, respectively. In the predicted number of registered
tuberculosis cases in 2017, the MAPE values of the two cities were 8.718 6 and 16.787 8, the RMSE values were 14.061 7 and 39.487
2, the MAE values were 11.813 1 and 33.349 8, respectively. Conclusion: The ARIMA model has a relatively good fitting effect in
predicting the monthly number of registered tuberculosis cases in Changzhou, so it is speculated that the model is suitable for short-
term prediction and dynamic analysis of tuberculosis in the southern of Jiangsu.
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Figure 1 Time series chart of the registered number of tuber-

culosis cases in Changzhou from January 2005 to
December 2016
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Figure 2 Autocorrelation function (ACF)chart and partial autocorrelation function (PACF ) chart(Changzhou)
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Table 1 Comparison of predicted and actual values of monthly registered tuberculosis cases in Changzhou from January to Decem-

ber 2017

Ay SEBRE () e (1)) 95%Cl faxfim e (fi) AR RZE (%)
1A 147 130.18 84.34~176.02 16.82 11.44
2H 152 119.90 73.17~166.64 32.10 21.12
3H 159 147.14 99.52~194.75 11.86 7.46
4 H 129 130.78 82.30~179.25 -1.78 -1.38
5H 121 134.52 85.20~183.84 -13.52 -11.17
6/ 142 123.52 73.37~173.67 18.48 13.01
7H 13 117.03 66.06~168.00 5.97 4.86
8 H 119 127.03 75.25~178.80 -8.03 -6.75
9H 122 114.68 62.12~167.25 7.32 6.00
10H 112 111.65 58.30~165.00 0.35 0.31
1A 111 104.73 50.61~158.85 6.27 5.65
124 91 76.91 22.03~131.79 14.09 15.49
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PR B B A (%) £ T 240 (AR \MA Fl SMA ) 23 5 2%
(P <0.001), 5855 ARIMA(1,1,1)(0,1,1) . JyffE
FEAY A AL BRI T 2017 4F 1—12 H Ifig5i#%
(A H B A B A T T, YR & g5 A S BR k
95 N 95% A {5 X 1] (95%CI ) 266 % 15 2 FIAH X 157
2 (F22) , W HIE T 2017 4E i 45 4% F B30 Bk
B4 00 {H (959%CI) i [l P, A X6 352 22 7F -42% &
17%2. 18] , & I iZ A A AT 1 7
2.3 ARIMA B2 7m0 R 334

A3 68 FH B AT ARIMA A5 FR T30 5 MM 71 /6 3k
T 2017 At 25 4% A 80 R &, I TT 2017 4F fiti 25
R TR E G R E o3 R 1 438 il 2 523 4, i
FIOME FI7E 95%C 3 el A, 94 G AR 0000 18 5 S B
(A RHR 225391 —6.54%(-90/1528 ) F15.74%(137/

B
H
B3 #2005 4 1 H—2016 4F 12 AR #% A Bic &R
Hy et i) 51
Figure 3 Time series chart of the registered number of tuber-
culosis cases in Yancheng from January 2005 to De-

cember 2016
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Figure 4 Autocorrelation function(ACF)chart and partial autocorrelation function (PACF ) chart(Yancheng)
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Table 2 Comparison of predicted and actual values of monthly registered tuberculosis cases in Yancheng from January to

December 2017
A1 SEBRAE (1)) ot e (f3i)) 95%C1 Y% iR 2% (1)) AHXT R 2E (%)
1A 209 270.83 181.12~360.54 -61.83 -29.58
21 195 248.12 154.27~341.97 -53.12 -27.24
3H 183 259.70 165.42~353.98 -76.70 -41.91
41 184 223.82 129.48~318.17 -39.82 -21.64
5H 247 227.39 133.03~321.74 19.61 7.94
6H 246 205.80 111.44~300.15 40.20 16.34
7H 171 195.21 100.85~289.57 -24.21 -14.16
8 H 254 218.24 123.88~312.60 35.76 14.08
9H 179 191.64 97.28~286.00 -12.64 -7.06
101 171 166.37 72.01~260.72 4.63 2.71
11 A 167 156.10 61.74~250.46 10.90 6.53
121 180 159.24 64.88~253.60 20.76 11.53

FR3 ARIMA REITE M FOER T B 45 4% A B2 R EL
# MAPE.RMSE f1MAE
Table 3 MAPE, RMSE and MAE of the registered num-
ber of tuberculosis cases in Changzhou and
Yancheng predicted by ARIMA model

HiIX MAPE RMSE MAE
M 8.718 6 14.061 7 11.3813
bk 16.727 8 39.487 2 33.349 8
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