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An integrated multidimensional index for monitoring
dairy cattle welfare on farm

(benchmarking, milk-label, feedback)

Requirements:

* Animal-based

* Time & cost effective

* Key welfare issues

* Simple & intuitive integration

» Differentiating between EU-farms (attainable limits)

* Expert-based




Why not using Welfare Quality®?
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What matters?

» Which are the key welfare impairments? - |number of measures

» How severely does an animal suffer when affected by these impairments? - |severity

» How many animals of the herd have these impairments? - prevalence

» How does this compare to other herds? - |relative prevalence

nm

1

Welfare Index (WI) = 100 = X Smx|rPm

rP = herd prevalence / 97.5% highest prevalence of all herds in dataset
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Welfare Index (WI) = 100 — —. X Smx|rPm

Selected
measures (m)
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* Animal-based (source: WQ)
* Unit =% (prevalence)
* Important for dairy cow welfare (experts)

y

17 trained users of WQ dairy cattle protocol
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17 experts)
de Graaf et al (2017)
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Welfare Index (WI) = 100 — —. X Smx|rPm

Selected
measures (m)

Leanness
Lameness
Hairless patches
Lesions/swellings
Mortality
SCC




nm

1

Welfare Index (WI) = 100 — —. X Smx|rPm

Selected Severity (S)
measures (m) (0-100)

Leanness
Lameness
Hairless patches
Lesions/swellings
Mortality
SCC
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n = 14 experts




In your opinion, how severely is the welfare of an individual cow affected by the 6 welfare
impairments listed below? (degree & duration of suffering)

Totally not severe Extremely severs
0 10 20 30 40 50 60 70 &0 4o 100

The cow is severely lame (WGQ gaitscare 2)

B A

The cow is too lean (WQ body condition score 1)
The cow has a Somatic Cell Count (SCC) of =400.000 indicating clinical mastitis v

The cow has atleast 1 hairless patch of atleast2 cm
The cow has at least 1 wound or swelling

y A 4

The cow has died on the farm (e.g. because of an accident or disease) v
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Welfare Index (WI) = 100 — —. X Smx|rPm

Selected Severity (S)

measures (m) (0-100)
Leanness 60
Lameness 92

Hairless patches 21
Lesions/swellings 40
Mortality 85

SCC 72
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Welfare Index (WI) = 100 — —. x
nm

nm

Sm

rPm

Selected Severity (S) |Prevalence (P) rP (P/97.5P)
measures (m) (0-100) (%) (0-1)

Leanness 60 B P,/97.5P,
Lameness 92 P P,/97.5P,
Hairless patches 21 P P,/97.5P,
Lesions/swellings 40 P P,/97.5P,
Mortality 85 [ P./97.5P
SCC 72 P P./97.5P,




nm

1

Welfare Index (WI) = 100 — —. x Sm

rPm

nm

Ex.: Herd 51
Selected Severity (S) |Prevalence (P) rP (P/97.5P)
measures (m) (0-100) (%) (0-1)

Leanness 60 4.3 P,/97.5P,

Lameness 92 33.0 P,/97.5P,

Hairless patches 21 30.3 P,/97.5P,

Lesions/swellings 40 36.8 P,/97.5P,

Mortality 85 2.0 PEI sl

SCC 72 11.0 P./97.5P,
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Welfare Index (WI) = 100 — —. X Smx|rPm

Ex.: Herd 51
Selected Severity (S) |Prevalence (P) rP (P/97.5P)
measures (m) (0-100) (%) (0-1)

Leanness 60 4.3 P,/97.5P,

Lameness 92 33.0 P,/97.5P,

Hairless patches 21 30.3 P,/97.5P,

Lesions/swellings 40 36.8 P,/97.5P,

Mortality 85 2.0 P./97.5P

SCC 72 11.0 P./97.5P,

l

EU-database
N =491 herds
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Welfare Index (WI) = 100 — —. X Smx|rPm

Ex.: Herd 51

Selected Severity (S) |Prevalence (P) rP (P/97.5P)

measures (m) (0-100) (%) (0-1)

Leanness 60 4.3 0.02

Lameness 92 33.0 0.90

Hairless patches 21 30.3 0.52

Lesions/swellings 40 36.8 0.40

Mortality 85 2.0 0.30

SCC 72 11.0 0.25

l

EU-database
N =491 herds
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Welfare Index (WI) = 100 — —. X Smx|rPm

Ex.: Herd 51

Selected Severity (S) Prevalence (P) rP (P/97.5P) SxrP
measures (m) (0-100) (%) (0-1) (0-100)
Leanness 60 4.3 0.02 S;.rPy
Lameness 92 33.0 0.90 S, . 1P,
Hairless patches 21 30.3 0.52 S;. 1Py
Lesions/swellings 40 36.8 0.40 S,.rP,
Mortality 85 2.0 0.30 Sg . rPs
SCC 72 11.0 0.25 Sg . rPg

WI = mean
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Welfare Index (WI) = 100 — —. X Smx|rPm

Ex.: Herd 51
Selected Severity (S) Prevalence (P)  rP (P/97.5P) SxrP
measures (m) (0-100) (%) (0-1) (0-100)
Leanness 4.3 0.02 1.2
Lameness 33.0 0.90 82.8
Hairless patches 30.3 0.52 10.9
Lesions/swellings 36.8 0.40 16.0
Mortality 2.0 0.30 25.5
SCC 11.0 0.25 18.0
25.7
(lower = better)
Is this good/bad? WI = 100 - 25.7
\
(expert) — WI=74.3
(higher = better)
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Correspondence with experts (R2=0.91) &

interpretation
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Welfare index score




ABMs (Worst) adverse effects (EFSA 2009, 2012a,b, 2014)
(linkages by expert elicitation) 1. Foot disorders

2. Leg injuries

lameness - .
3. Clinical mastitis

4. Metabolic disorders

5. Reproductive disorders

sCC \'//

6. Mortality (unassisted)
Mortality (euth. & unass.) 7. Mortality (euthanasia)

8. Mortality (slaughtered)

9. Exhaustion {prolonged metabolic demand)
Too lean

10. Behav. disruption (feeding)

11. Behav. disruption (rest)

Lesions/swellings

I 13. Thermal discomfort I

Hairless patches 14. Pain or fear or frustration ¢management)

15. Respiratory distress/pain {air quality)

DISCLAIMER |

16. Abomasal displacement




Conclusions

Requirements:

* Animal-based
e Time & cost effective

* Key welfare issues

e Simple & intuitive integration
* Sensitive and differentiating (& motivating)

e Expert-based

100%
1-2h

EFSA’s worst adverse effects
Not exhaustive DISCLAIMER

SxP
Continuous Welfare Index

WQ-users: measures, S, WI
(R2=0.91)



Thanks for your “See you in Ghent 2019

attention! for the largest animal
science congress in
. o Europe”
Questions: www.EAAP2019.0rg

26-30 August 2019, Ghent, Belgium

70th Annual Meeting of the EAAP



Iterative approach

5 Steps:

1. Selecting 2. Determining 3. Collecting prevalence data &
measures severity scores calculating welfare index (WI)

\ 4

5. Checking 4. Interpreting the
exhaustiveness & < welfare index (WI)
formulating disclaimer

Welfare index based
upon expert opinion




Our approach

Step 3: Can a major welfare problem be compensated by good/neutral
scores on other indicatores?

Vb: Herd 51

Selected Severity (S) Prevalence (P)  rP (P/97.5P) SxrP  |Compensation
measures (m) (0-100) (%) (0-1) (0-100) reduction
Leanness 60 4.3 0.02 1.2 S;.rPyx1
Lameness 92 33.0 0.90 S,.rP,x2
Hairless patches 21 30.3 0.52 10.9 S;3.rPyx1
Lesions/swellings 40 36.8 0.40 16.0 S,.rP,x1
Mortality 85 2.0 0.30 25.5 Sg . rPsx1
SCC 72 11.0 0.25 18.0 Sg.Pgx1

Mean=25.7 &£ 39,5
(lower = better)




Our approach

Step 3: Type of compensation-reduction should match the experts’ opinion
http://survey.ilvo.vlaanderen.be:3838/DGK/
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http://survey.ilvo.vlaanderen.be:3838/DGK/

Our approach

None of the compensation-reduction methods gave a better fit with the experts’ scores (n = 14)

'm
reduction method WI =

Full i 91 1
ull compensation 18- 40 100 Yo 4 Sm*er

Discrete . | 6

Linear
The higher the score, the better

Broken line

Exponential

Veto




Why not using Welfare Quality®?

Principles

Criteria

Dairy cattle measures

Good feeding

Absence of prolonged hunger

Absence of prolonged thirst  ?

Good housing

Comfort around resting

BCS (% very lean animals)

Availability & cleanliness water

Lying down duration; % collisions; on edge

of lying area; cleanliness

Predicts 88% of the
WQ-categorisation
(Heath et al 2014)

Thermal comfort

Ease of movement ?

S

Tethering

Negligible effect (de
Graaf et al 2018)

Negligible effect (de
Graaf et al 2018)

]

Good health Absence of injuries Lameness; integument alterations
Absence of disease Respir./reprod./digestive diseases; SCC;
dystocia; downer; mortalityﬁ
Absence of pain induced by Mutilations (dehorning; tail docking: use
management procedures of anaesthesia/analgesia)
Appropr. Expression of social behaviour ? | Incidence agonistic interactions
behav. ‘ >

Expression of other behaviours -

Access to pasture

S

Good human-animal relationship

Avoidance distance at feeding place

Positive emotional state

AQBA




