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Abstract

In this study, we proposed a systematic algorithm to monitor and detect outbreak of infectious disease and
applied it to mumps data. The Farrington algorithm used in this study is a model that reflects temporal
trend, seasonality, and over-dispersion of the data. It provides a reference value to judge outbreak by comparing
it with observation. If observation at some time point is bigger than reference value, that time point is then
assigned to be outbreak time. The application of the Farrington algorithm to the mumps data of Seoul’s
autonomous regions showed correct detection at increase points, and there are many outbreaks especially
in the majority of autonomous districts from 2013 to the first half of 2014. The algorithm proposed in this
study could provide more systematic and accurate information on disease surveillance and help the government
to cope with outbreaks quickly and appropriately when applied to the monitoring system of various diseases.
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Figure 1. Time series plot of weekly mumps data in Seoul
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Table 1. The basic statistics and overdispersion value by districts in Seoul

Region Sum of Occurrences Mean SD Over Dispersion
Jongro—gu 108 0,1430 0,4700 1,5442
Jung—gu 88 0.1166 0.3745 1.2032
Yongsan—gu 212 0.2808 0.8744 2.7228
Seongdon—gu 345 0.4570 1.0799 2.5522
Kwangjn—gu 496 0.6570 17481 4.6518
Dongdaemun—gu 703 0.9311 2.9421 9.2967
Jungrang—gu 522 0,6914 1.3297 2.5572
Seoungbuk—gu 503 0.6662 1,4891 3.3282
Kangbuk—gu 385 0.5099 1.3659 3.6586
Dobong—gu 444 0.5881 1.8364 5.7350
Nowon—gu 667 0.8834 2.0046 4.5484
Eunpyeong—gu 385 0.5099 1,1782 2.7222
Seodaemun—gu 201 0.2662 0.5798 1,2628
Mapo—gu 395 0.5232 0.9443 1,7044
Yangcheon—gu 911 1.2066 2.1569 3.8556
Gangseo—gu 479 0.6344 1.3612 2.9206
Guro—gu 661 0.8755 1.6296 3.0332
Keumchen—gu 348 0.4609 1.3339 3.8603
Yongdeungpo—gu 332 0.4397 1,3450 4,1139
Donjak—gu 565 0.7483 1.2763 2.1767
Seocho—gu 312 0.4132 0.9235 2.0639
Kangnam—gu 662 0.8768 3.1080 11,0180
Songpa—gu 771 1.0212 1.6171 2.5607
Kangdong—gu 514 0.6808 1.2199 2.1859
Kwanak—gu 513 0.6795 1,1519 1,9527
Seoul(Total) 11,522 15,2609 17,9200 21,0427

Seoul population map Seoul mumps map

infectious mean
0 [0.1,04)

population mean

O [131,135.2, 260,053.7) O [0.40.7)

0O [260,053.7, 388,972.2) = [0'7’1‘)

= [388,972.2, 517,890.7) [] [1:1i3]

B [517,890.7, 646,809.2)

Figure 2. Map for average population of 25 districts of Seoul Figure 3. Map for average number of mumps occurrences of 25 districts

of Seoul
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Surveillance using Farrington Algorithm
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Seoul mumps alarm map
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