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Epidemiological characteristics of gonorrhea from 2005 to 2016 and ARIMA
model for predicting the incidence trend in Nanshan District of Shenzhen

WU Qiu-hong , ZHANG Li, YUAN Jun, TIAN Li-shan, LI Wu, LUO Zhen-zhou (Shenzhen

Nanshan Center for Chronic Disease Control , Shenzhen 518054, China)

[Abstract] Objective To investigate epidemiological characteristics and incidence trend of gonorrhea in Nanshan
District of Shenzhen. and provide a scientific basis for making control strategies. Methods An epidemiological analy-
sis was performed on gonorrhea cases reported in Nanshan District of Shenzhen from January 2005 to December
2016, the autoregressive integrated moving average( ARIMA) model was used to predict the incidence trend. Results
In Nanshan District, a total of 9 590 cases of gonorrhea were reported from 2005 to 2016, the reported incidence
ranged from 59. 45/100, 000 to 102. 74/100, 000, the average annual reported incidence was 78. 79/100, 000.
88.06% of cases mainly concentrated in 20 — 45 years old, 70. 23% of occupations were mainly workers, official
staff and houseworks. The monthly incidence of gonorrhea ranged 2. 84/100,000 — 10. 56/100,000. The ARIMA
(1,1,1) model was constructed to predict the incidence of gonorrhea in Nanshan District of Shenzhen in 2017, it
showed that the fluctuation of predicted incidence and actual incidence of gonorrhea in January — May 2017 was basi-
cally the same, the actual incidence was slightly higher than the predicted value, but it was in the 95% confidence
interval of the predicted value. Conclusion The epidemic situation of gonorrhea in this area is serious, ARIMA model
can more accurately predict the trend of gonorrhea, the prediction results suggest that the incidence of gonorrhea is main-
tained at a high level, so effective measures based on epidemiological features are urgently needed to control gonorrhea.
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Figure 1 Flow chart of construction of predictive model for

data about occurrence of gonorrhea
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Table 1 Gender distribution of gonorrhea cases in Nanshan

District of Shenzhen, 2005 — 2016

R Ttk Lotk ait 5
2005 752 57 809 13.19 : 1
2006 852 75 927 11.36 1
2007 721 79 800 9.13 : 1
2008 887 69 956 12.86 1
2009 758 48 806 15.79 + 1
2010 685 43 728 15.93 : 1
2011 660 45 705 14.67 + 1
2012 642 48 690 13.38 : 1
2013 732 61 793 12.00 1
2014 610 56 666 10.89 1
2015 630 73 703 8.63 11
2016 894 113 1 007 7.91 1
&it 8 823 767 9 590 11.50 1
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Figure 2 Temporal graph of gonorrhea incidence in Nanshan District of Shenzhen, 2005 — 2016
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Figure 3 Temporal graph of gonorrhea after first order different equations in Nanshan District of Shenzhen, 2005 - 2016



o R YL e 24 A 2018 42 3 A4 17 %% 3 ) Chin J Infect Control Vol 17 No 3 Mar 2018 e 205 -

R2 BB AL GEIT i

Table 2 Model coefficients and related statistics

e fli 18 bR R ! P
MU 1. 86468 0. 07657 24,35 <Z0. 0001
MAT1,1 0.52678 0. 09620 5.48 <Z0. 0001
AR1.,1 0.91711 0. 04644 19.75 <20. 0001
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Figure 4 ARIMA model fit graph of gonorrhea incidence in Nanshan District, Shenzhen, 2005 — 2016
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Table 3 Prediction result of ARIMA model for monthly

incidence of gonorrhea in Nanshan District of

Shenzhen in 2017(/100,000)

95 %6 B 15 X |6

Hy  SEBRER WIR R R

TR BR
1 H 6.45 6.23 3. 81 9.72
2 f 6.53 6.79 4.26 10. 53
3 H 8.71 6.67 4.07 10. 59
4 H 8.79 7.16 4,52 11.22
54 8.87 7. 46 4,78 11.63
6 - 7.37 4.67 11.62
7 A - 7.29 4.58 11. 60
8 H - 7.22 4.50 11.58
9 H - 7.15 4.43 11.54
10 H - 7.09 4.37 11.50
1A - 7.04 4.32 11. 47
12 A - 6.99 4.28 11.43
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