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Prediction of incidence of healthcare-associated infection in department of

neurology based on ARIMA model
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[Abstract] Objective To establish an early warning model of healthcare-associated infection(HAI) in the depart-
ment of neurology. predict the risk of HAI in patients in department of neurology. and provide basis for early pre-
vention and control. Methods Data on incidence of HAI in neurology ward of a tertiary first-class hospital in
Guizhou Province were collected, the ARIMA(p,d.q) X (P,D,Q)s model was constructed, parameter estimation
and model diagnosis were performed for the established model, and the optimal prediction model was selected. The
best constructed model was used to predict the incidence of HAI in the department of neurology, and the prediction
efficacy was evaluated. Results The data of monthly incidence of HAI in department of neurology in this hospital
from 2014 to 2017 was as training specimens, the optimal prediction model ARIMA(2,1,2) X (1,1,1), was ob-
tained. Data of January-May 2018 was as validation sample for model prediction, the results showed that the dyna-
mic trend of predicted value of model was basically consistent with the actual condition, the actual incidence was
within the 95% confidence interval of the predicted value. This model was used to predict the incidence of HAI in
department of neurology from June to December 2018, the predicted results showed that the predicted values were
within 95 % confidence interval. Conclusion The ARIMA(2,1,2) X (1,1,1), model can better simulate the trend of
HAI rate in the department of neurology, and it has preferable prediction effect.
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Change trend in HAI incidence in department of

neurology in a hospital from 2014 to 2018
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Table 1 The monthly HAI incidence in department of neurology in a hospital from 2014 to 2018( %[ n/N])

H by 2014 4 2015 4 2016 4 2017 4 2018 4
1 0.30(1/331) 2.54(8/315) 1.28(6/467) 0.48(3/629) 0.92(6/649)
2 1.00(2/200) 0.77(2/260) 1.63(6/368) 0.53(3/564) 0.20(1/506)
3 1.36(4/294) 1.80(6/333) 1. 64(8/489) 0.56(4/718) 0.42(3/721)
4 0.33(1/303) 1.38(5/363) 2.43(11/453) 1. 06(7/663) 0.00€0/678)
5 0.64(2/313) 2.23(8/359) 1.06(5/471) 0.87(6/689) 0. 14(1/693)
6 0.35(1/287) 1.41(5/355) 0.85(4/472) 0.59(4/681) -
7 0.0000/325) 1.56(6/384) 1.25(6/480) 0.27(2/750) -
8 0.00€0/310) 2.18(8/367) 1.55(8/517) 0.52(4/771) -
9 0.32(1/309) 3.16(9/285) 2.43(11/452) 0.69(5/727) -
10 2.14(6/280) 3.75(12/320) 1. 08(6/555) 0.33(2/611) -
11 0.65(2/307) 1.40(5/357) 0.93(6/647) 0.52(3/578) -
12 1.21(4/331) 2.08(8/384) 0.63(4/632) 0.70(4/568) -

At 0.67(24/3 590) 2.01(82/4 082) 1.35(81/6 003) 0.59(47/7 949) 0.34(11/3 247)
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Temporal graph after first order difference of data of HAI incidence in neurology department of a hospital from 2014
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Figure 3 The ACF and PACEF after first order difference
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