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Objective

To describe and explore the spatial heterogeneity via Random
effects zero-inflated Poisson model (RE-ZIP) for absenteeism
surveillance in primary school for early detection of infectious disease
outbreak in rural China.

Introduction

Absenteeism has been considered as a potential indicator for
the early detection of infectious disease outbreaks in population,
especially in primary schools. However, in practice this data are
often characterized by an excess of zeros and spatial heterogeneity.
In a project on integrated syndromic surveillance system (ISSC) in
rural China(1), Random effect zero-inflated Poisson (RE-ZIP) model
was applied to simultaneously quantify the spatial heterogeneity for
“occurrence” and “intensity” on school absenteeism data.

Methods

Daily health-related school absenteeism at 62 primary schools
in two counties of Jiangxi Province were reported to the web-based
platform of ISSC during 24 continuous months (from April 1th, 2012
to June 31st, 2014). The RE-ZIP has two components that correspond
to two zero generating processes with two random intercept (ul
and u2). The first process is governed by a binary distribution that
generates structural zeros. The second process is governed by a
Poisson distribution that generates counts, some of which may be zero
(named sampling zero) (2), see Eqation.1-2. Firstly, artificial data was
generated to illustrate that the two random effects could appropriately
describe the spatial heterogeneity for “occurrence” and “intensity” of
school absenteeism (Figure_1). Then, the spatial heterogeneity for
“occurrence” and “intensity” in real absenteeism data from the 62
primary schools were assessed and visualized through quantifying
the two random effects in each individual school. All analyses were
processed using SAS NLMIXED(3).

Results

In total, 32283 health-related absenteeism records were reported
from the 62 primary schools in the study period. Figure_2 displayed
clearly the spatial heterogeneity for both “occurrence” and “intensity”
in these primary schools indicated by ul and u2 of the two random
effects.

The spatial variation in these two counties were also visualized
graphically these on map in Figure_3 and Figure_4.

Conclusions

In infectious disease surveillance, the key questions are “whether
an outbreak will happen” or/and “how large the epidemic will be”,
which could be answered through observing and monitoring the
spatial pattern of health related school absenteeism. Findings from
this study suggest that RE-ZIP model is an effective tool in the
surveillance of health-related school absenteeism data with high
spatial heterogeneity.
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Figure_3 Estimation ul for each school Figure_4 Estimation u2 for each school
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