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Spolty Liver Disease

RFID sensors provide a promising technology for welfare and health conditions as- Spotty Liver Disease
sessment in the egg production industry [1]. We analysed a dataset of free-range hens _ IS a common infectious
movements in Australia generated from 18 000 commercial laying hens housed in a Spotty liver disease of layer chick-
multi-tier aviary system using an innovative custom-built RFID system. This allowed - ens. Looking at the
the tracking of individual hen movements on the range and in the hen house for the spotty_liver odds ratio, infected hens
entire 56 week duration of the laying period. The dataset includes information about Prediciors Odds Ratios ~ C P spend more time in lower
the mean time that individuals spent at the lower feeder area, upper feeder area, in (Intercept) 008  003-0.17 <0.001 feeder area than healthy
the nest boxes, and on the range, calculated in seconds. The dataset was also used ones. Campylobac-
to calculate the mean number of times when hens would enter and leave one of these Pophole fours 25 Dabm2nt 0S8 ter hepatitis (causing
specific monitored areas. Furthermore, all hens were subject to necropsy at the end lowerfeeder hours 107 101-114 0.021 agent) is transmitted
of their laying period and the presence or absence of some diagnosed diseases for —— 080 04— 191 0AGE via a fecal-oral track.
each individual was included in the dataset. Three diseases were taken into account: Thus, the transmission
Spotty Liver Disease, Ascaridia galli and Cestode Infection. Our study demonstrates upperfeeder hours 106  096-117 0.230 path may be manifested
that health and performance indicators enriched with the network analysis promise to events pophole 112 09 _137 0977 by the data. However,
Improve hen well-being as well as allowing targeted interventions and optimise eco- the fit to the model pre-
nomical efficiency of the egg production industry. events lowericeder 100 0.99-100 0.24 dicting Spotty Liver is
) ’ events nestbox 111 099-125 0.064 the W.eakegt ar.nc;ng.the
Data Processing and Methods venis upperceder 100 099-100 022 Sronsas which suauests
The aviary and sensor system (see graphical representation below) was described Observations 2466 other factors not related
previously [1]. R2 Tjur 0009 to hens contacts and
mobility may drive the
dynamics.
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Hens infected with Ces-

Range Area SR A Cestodes |Infection todes spend less time in
- the feeding area (possibly
rgq qu B cestodes_infection due to less food intake).
Sl B St Fredictors Odds Ratios Cl D Infected hens spent less
= -J!‘- — N (Intercept) 1.44 0.75-275 0270 time feedlng than in the
oo, Lower pophole hours 060 038-095 0.030 upper area. Here 2 com-
Outer mm Feeder peting mechanisms could
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~2P = = - lowerfeeder hours 0.88 083-092 <0.001 play a role: 1) Eggs
v nestbox 1.06  0.81-137 0.668 of tapeworm are passed
350m m Om 1m 2m 3m 4 m 5m 6m 7m 8 m 9m I -
1 upperfeeder hours 083 076-091 <0.001 with feces, thus we sug
gest that faces fall from

events pophole 113  094-136 0177

upper aviary system. 2)
events lowerfeeder  1.01  1.00—1.01 0.004 However, weaker animals
should go up, that this is

The main aim of this analysis was to detect whether the time spent in different locations
as well as the number of events (encounters) could be associated with the presence/ab-

sence of a certain disease. Therefore three logistic models were implemented (one for events nestbox 089 0.79-100 0.060 not the case

each disease).. A logistic rggression was applied to giye the structure of the data (the events upperfeeder 100  099—100 0776 Thus, both the transmis-
dgpendent variable was a bn;ary 1/0 vanab}el repr.esentlng.th.e presence./abg,ence of the e iy sion path and effect of the
dls.ease).. The dataset was u.rthermore dIYIded Into a. trlalnlng and valldgtlpg dataset, =2 Tiur 0091 disease are manifested
using a simple random sampling on the units (70% training and the remaining 30% for by the data

validation). '
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Prediction by exposure (wildlife) for Ascaridia Gali

Ascaridia galli Infection
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The chance of infec- Ascaridia ga”' Possible exposure due
= 75%" tion increases with the ascaridia_gall to going outside of the
S daily time spent outside rediotors e Batos G ) shed (the bird was ex-
S 50%- the main housing. The — — ' posed to the environment
E probablllty of infection (Intercept) 0.04 002-0.08 <0.001 and vectors). Infected
T 25% - increases by 25% per pophole hours 315  2.08-4.81 <0.001 are preferring the upper-
- feeder, maybe they are
every hour Spent in the lowerfeeder hours 1.15 1.10-1.21 <0.001 weaker? yThere IyS in-
0% - range area. '
0.0 0.5 10 |5 20 ” 5 nestbox 073 055-096 0.025 teresting relation with the
pophole_hours nestbox. Infected hens
upperfeeder hours 1.22 1.13-1.32 <0.001 _
g y spend less time there but
events pophole 1.16 0.98-138 0.088 seem to move through
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A further study is planned on the original dataset, implementing a linear mixed effect

model to analyse the hen’s daily time series information structure presented in the data.
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