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Construction of ARIMA time series model for healthcare-associated infec-
tion in hospitalized children

LIU Hai-peng , JIN Yu-lian, L1U Guang-hui » NI Hong , ZHANG Xiu-ping , CUI Wei (Anhui
Provincial Children’s Hospital , He fei 230051, China)

[Abstract] Objective To investigate the applicability of autoregressive integrated moving average (ARIMA) model
in predicting healthcare-associated infection (HAI) in children. Methods The ARIMA model was constructed
according to the incidence of HAT in a hospital from January 2011 to December 2014. With the use of information
criterion, optimal model was determined; HAI data in 2015 was as test samples, the feasibility of the model was
evaluated. Results ARIMA (0.1,1) was the optimal prediction model for HAI rate, the Akaike Information Criterion
(AIC)and Bayesian Information Criterion(BIC)of the ARIMA(0,1,1) were 66. 61 and 70. 76, respectively. The
Ljung-Box statistics value Q= 14. 14 was not significantly different (P = 0. 658), suggesting a white noise sequence
of residuals with a good model fitting. The mean absolute percent error(MAPE) between actual and fitting value of
HAI was 22. 4, the actual values were within the 95% confidence interval. Conclusion ARIMA model fits the time
series data, and can achieve satisfactory effect on predicting the incidence of HAI in hospitalized children.
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Figure 2 The autocorrelogram and partial correlogram of sequence of HAI after the differentiation
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Table 1  Comparison of goodness of fit among different
ARIMA models
i e AL A AIC BIC SE  LogLikelihood
ARIMAC0,1,1) 66. 61 70.76 0.15 -31.3
ARIMA (0,1,2) 67.33 73.56 0.15 -30.7
ARIMA (1,1.1) 66. 86 73.09 0.17 =30.4
ARIMA (2,1.0)  68.82 75. 05 0.13 -31.4
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Figure 3 The trend chart of the actual HAI rate and ARIMA model rate
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Table 2 Comparison of the incidence of HAI between actual

value and predictive value in January-December,

2015
Ay SEBRE WmifE  CL TR CL KR 2%
1 H 0.85 0.95 0.25 1.65 0.12
2 H 1.44 1.05 0.35 1.75 0.27
3H 1.12 1.21 0.51 1. 91 0.08
4 1 0.98 1.07 0.37 1.77 0.09
5 H 0.75 0.85 0.15 1.55 0.13
6 H 0.76 0.96 0.26 1. 66 0.26
7H 0.58 0.71 0.01 1. 41 0.22
8 H 0.93 1.03 0.33 1.73 0.11
91 1.05 0.95 0.25 1. 65 0.10
10 A 0.70 0.71 0.01 1. 41 0.01
11 A 1.33 1.20 0.5 1. 90 0.10
12 A 0.99 0.89 0.19 1.59 0.10
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