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1. Background and research questions
• With current concerns about the sustainability of red meat production and increasing global demand for food, there is
need to understand key factors that influence the efficiency of growth of animals, in this case lambs
• Livestock growth has traditionally been modelled using conventional hierarchical mixed effect models
• Questions:
- What are the major disease and management factors that influence lamb growth?
- Can we improve upon conventional mixed models to more accurately capture determinants of lamb growth?

2. Methods
• 808 lambs from one flock weighed over 5 months (= 4172 weight recordings); disease events and lamb paddock allocation recorded
• 3 mixed model structures compared and the Deviance Information Criterion (DIC) used to select the model with the best fit
• Final estimates for all models parameters made in a Bayesian framework using Markov Chain Monte Carlo
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Classical hierarchical model; with a random
slope term for “age” to allow variation
between-lambs in growth rates over time
DIC= 19154.6
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Multiple membership model; this accounted for the
time lambs spent in each management group - the
random effect weighting (w) represented the
proportion of time spent in each group
DIC = 17841.6 (best model)

3. Main Results and Conclusions
Fixed effect results
• The multiple membership structure resulted in a
superior model fit to the conventional growth rate
model and was used for final inference

A. Lambs prior to a case of lameness were heavier than
lambs that were never lame. After the lameness event
lambs remained a similar weight to those never lame.

• Ewe mastitis and lameness during pregnancy had
a negative effect on lamb growth
• Lamb lameness, joint ill and pneumonia had a
deleterious impact on growth
• Heavier lambs appeared more likely to be
affected by disease – a consequence of lower disease
resilience in animals that are partitioning more resources
into growth?
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Lambs from ewes that were lame during pregnancy
were significantly lighter at ~56 days of age compared
to lambs from ewes not lame during pregnancy and
compared to ewes that were lame between parturition
and 56 days into lactation

B. Prior to a pneumonia case lambs were heavier than
unaffected lambs and then lost weight after a case

