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Some related to breed standard (e.g. brachycephaly) 

Some (apparently) unrelated to standard (e.g. deafness in sheepdogs) 

What are the health problems? 



Complex (HD, ED, epilepsy, bloat) 

Simple (PRA, PLL, CLAD, copper toxicosis) 

What are the health problems? 



High levels of inbreeding 

‘Line breeding’ to fix traits 

Popular sire effects 

What are the health problems? 



Short term aim  increase gain (ΔG) in selection objective traits 

Long term aim  constrain the rate of inbreeding (ΔF) 

ΔF = ¼ Σ ri
2 

 

Wray & Thompson, 1990 

Woolliams & Thompson, 1994 

Selection in dogs & other species 

 

ΔG = Σriai
 



Livestock  yield, growth rates, cut costs 

Dogs  show winning, field trials, function (sheepdogs, gundogs, 

guide / assistance dogs, sniffer dogs), pets? 

Current selection objectives 



• Motivation 

• Information 

• Control 

Successful selection requires: 

 must want to change trait! 

  able to differentiate on objective traits 

 
 ability to influence or direct matings 

 



MOTIVATION 

INFORMATION 

CONTROL 

Success in achieving objective is attainable by multiple stakeholders, leading to 

breed-wide change… 

Easy in livestock species 

 profit! 

 payment linked to data 

 large number of animals per farmer 



MOTIVATION 

INFORMATION 

CONTROL 

If objective is showing or profit, then health is a secondary concern. Harder to 

achieve breed-wide change 

Not so easy for dogs… 

 winning shows, trials, money, hobby? 

  by eye, anecdote and experience… 

  small number of animals per breeder 



 

primary objective  

 

by ‘eye’? 

 

looking for one off 

  individual 

 

secondary objective? 

 

expensive to collect 

 

widespread improvement 

  co-operation 

Health vs. other breeding objectives 

‘Type’ ‘Health’ 

 

Motivation: 

 

Information: 

 

Control: 



1) Foster the MOTIVATION 

 demand differential across litters of puppies destined for pet homes 

a) Breeder activities appear to be sensitive to selling all puppies 

To prioritise health we need to: 
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Breeders rely on being able to sell all puppies 



1) Foster the MOTIVATION 

 price differential across litters of puppies destined for pet homes 

a) Breeder activities appear to be sensitive to selling all puppies 

b) Health appears to be a consideration of puppy buyers 

To prioritise health we need to: 



immediate availability

health

well socialised

show winning pedigree

accredited breeder

type & temperament

field trial pedigree

location

price

colour

Health is a consideration for buyers… 



1) Foster the MOTIVATION 

 price differential across litters of puppies destined for pet homes 

a) Breeder activities appear to be sensitive to selling all puppies 

b) Health appears to be a consideration of puppy buyers 

 consider health in judging at shows 

To prioritise health we need to: 



Vet checks at UK dog shows… 



1) Foster the MOTIVATION 

2) Make better use of the INFORMATION 

 

 centralised data streaming and co-ordination between authorities 

To prioritise health we need to: 



Making better use of INFORMATION 



1) Foster the MOTIVATION 

2) Make better use of the INFORMATION 

 

 centralised data streaming and co-ordination between authorities 

 EBVs, DNA tests, individual and ΔF/Φ  

To prioritise health we need to: 



EBVs for HD/ED… 

are more accurate 

& more abundant 

… than phenotype. 

Hip score EBV 

Elbow score EBV 

Individual phenotype Both parental phenotypes 
Mean EBV r vs. accuracy 

of selection on: 

16-18% 27-30% 

23-31% 34-40% 

Lewis et al (2012) submitted 

Making better use of INFORMATION 



EBVs for HD/ED… 

are more accurate 

& more abundant 

… than phenotype. 

Hip score 

Elbow score 

Higher EBV accuracy Both parental phenotypes Proportion of 2011 

born Labradors: 

0.49 0.68 

0.10 0.60 

Lewis et al (2012) submitted 

1.39 

5.76 

Making better use of INFORMATION 



Bivariate analysis of HD and ED: 

rG = 0.4 (Labradors) 

Lewis et al (2011) 

Elbow EBV accuracy 

Elbow score only Elbow & Hip score Hip score only 

4-6% 7-11% 

Bivariate vs. univariate 

analysis: 

Accuracy of selection vs. optimum 

index for improvement in both traits: 
14% 44% 

Elbow score only Hip score only 

Making better use of INFORMATION 

http://www.google.co.uk/imgres?imgurl=http://www.dogueinfo.com/index_files/image11321.jpg&imgrefurl=http://www.dogueinfo.com/index_files/Page1120.htm&usg=__p4K1anSynUbXt4XReu7gmc-Hykg=&h=363&w=363&sz=11&hl=en&start=15&zoom=1&tbnid=CeDVtUvWNmag5M:&tbnh=121&tbnw=121&ei=bAqPTpfgM8-z8QPv4M0t&prev=/search?q=elbow+dysplasia&um=1&hl=en&safe=vss&sa=N&tbm=isch&um=1&itbs=1


DNA tests  

Making better use of INFORMATION 

 … AND breeding strategy advice 



Breed reports 

Making better use of INFORMATION 



1) Foster the MOTIVATION 

2) Make better use of the INFORMATION 

 

3) Disseminate information to allow CONTROL 

 make it easy to do via publically available tools 

 breeders can access indicators made using all data (for ΔG and ΔF) 

 pet owners can do the same (influencing demand for puppies) 

 restrictions on registration, or ‘nudge’ towards doing the right thing 

To prioritise health we need to: 



Publication of inbreeding levels 

Disseminate information to allow CONTROL 
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