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Objective

To describe and explore the spatial and temporal variability via
ZIMM for absenteeism surveillance in primary school for early de-
tection of infectious disease outbreak in rural China.

Introduction

Absenteeism has great advantages in promoting the early detec-
tion of epidemics]. Since August 2011, an integrated syndromic sur-
veillance project (ISSC) has been implemented in China2.
Distribution of the absenteeism generally are asymmetry, zero infla-
tion, truncation and non-independence3. For handling these encum-
brances, we should apply the Zero-inflated Mixed Model (ZIMM).

Methods

Data for this study was obtained from the web-based data of ISSC
in 62 primary schools in two counties of Jiangxi province, China
from April 1th, 2012 to June 30st, 2012. The ZIMM was used to ex-
plore: 1)the temporal and spatial variability regarding occurrence and
intensity of absenteeism simultaneously, and 2) the heterogeneity
among the reporting primary schools by introducing random effects
into the intercepts. The analyse was processed in the SAS procedure
NLMIXEDA4.

Results

The total 4914 absenteeism events were reported in the 62 primary
schools in the study period. The rate of zero report was 49.88% (Fig.1).
According to ZIMM, there are fixed and random effect parameters in
this model (Table 1). Firstly, for the fixed parameters, the spatial vari-
able (county) was not significantly different both the occurrence and in-
tensity model, while for the temporal variable (month), the probability
of absenteeism occurrence was significantly different over three months
(B=-0.165, p =0.026), suggesting a decreasing of school absenteeism
from April to June. Meanwhile, a statistical significant difference in the
intensity of absenteeism was also found over the three months (f=-
0.073, p=0.007). Secondly, the random effect of intensity model was
statistically significance (p=0.008), which strongly indicated a hetero-
geneity in intensity of absenteeism among the surveillance schools.
Whereas the random effect of occurrence model by logistic regression
showed a non-statistical difference (p=0.774) among the schools sug-
gesting the homogeneity in the occurrence of absenteeism.

Conclusions

School absenteeism data has greater uncertain than many other
sources and easier fluctuate by some factors such as holiday, season,
family status and geographic distribution. Thus, the spatial and tem-
poral dynamics should be taken into account in controlling fluctuate
of absenteeism. Moreover, school absenteeism data are correlated
within each school due to repeated measures. Applying the ZIMM,
the occurrences and intensity of absenteeism could be evaluated to re-
duce the bias and improve the prediction precision. The ZIMM is an
appropriate tool for health authorities in decision making for public
health events.

Table 1 Fixed parameters and variance components estimates for the
absenteeism using ZIMM

Logistic regression parameter | lognormal regression parameter
with occurrence with intensity
B Std Err | p value B Std Err | p value
Intercept -0.733 0.262 0.005 0.718 0.039 0.000
Fixed parameters county -0.188 0.103 0.068 -0.020 0.042 0.632
month -0.165 0.074 0.026 -0.073 0.027 0.007
Variance | orRamdm |5 500 | 1906 | 0774 | 0316 | 0120 | 0009
Effect)
N Residual 0.120 0.119 0.313
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Histograms of absenteeism over 3 months
Fig. 1 Absenteeism from Apr. 1st to Jun. 30th 2012
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