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[Abstract] Objective To explore the characteristics of temporal distribution and epidemic
trend of autumn-winter type scrub typhus using the time series analysis. Methods Based on the data
of scrub typhus collected from Shandong Diseases Reporting Information System from 2006 to 2011,
both spectral analysis and moving average analysis were used to analyze the annual data of scrub
typhus while scrub typhus incidence in 2012-2014 was forecasted. Seasonal decomposition analysis
was applied to analyze the monthly data from January of 2006 to October of 2011, followed by
Autoregressive Integrated Moving Average Model (ARIMA) which was constructed to forecast case
number in November and December of 2011 and compared to the actual incidence. Results The
results of spectral analysis showed that the prevalence of autumn-winter type scrub typhus had a
feature of ‘3-year-periodicity’. A long-term up-trend was confirmed by method of moving average
analysis, with annually case numbers of 310, 337 and another number of 366 forecasted for 2012 to
2014, respectively, with the annual increase rate as 9% per-year. Data from analysis of monthly data of
scrub typhus showed that through multiple seasonal decomposition analysis. the results indicated that
the prevalence of this disease possessed a typical autumn-winter type. The seasonality indexes for
scrub typhus in October and November were 8.454 and 2.230, respectively, while others were less
than 1.000. The ARIMA (0,1,1)(0,1,0),, model of (1—B){(1—B")X,=(1—0.8118)u, that was
used to forecast the prevalence of autumn-winter type scrub typhus and was constructed with the
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residual error of 16 lags as white noise. The Box-Liung test statistic for the model was 3.116, giving a P
value of 0.999. The model fitted the data well. Good accordance was achieved between the observed
values and the forecasted values of scrub typhus in November and December of 2011 which was
produced by the ARIMA model, and all observed values were within the forecasted 95% CI.
Conclusion The prevalence of autumn-winter type scrub typhus showed a 3-year-periodicity, with a
long-term up-trend, and the case numbers of 2012 to 2014 were forecasted, rising on the end with an
increasing rate of 9% per year, which occurred seasonally with October as the peak time in every
year. The ARIMA (0, 1, 1) (0, 1, 0) . model seemed to be quite appropriate in predicting the

autumn-winter type scrub typhus.
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