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Welcome to the UFAW Symposium

We would like to welcome youtoRdyad | | oway f or tsipregramme of theamed intern&tienAl Wietings, which
bring together leading scientists, veterinarians, poliessraall all those with an interest in animals and their welfare, and which
UFAW initiated in 1957.

The theme of t he Mesunmng angnaluweifare anth applyjing scientifié advadbgsis it still so difficutt
draws inspiration from aaper published by Mason and MeAdiirhal Welfare 19pand it is our intention that this meeting
considersome of the reasons underlyirgcintinuing difficulty.

Animal welfare science is a relatively young field but it is developing rapidly. A recent review noted that ovedécadast two
the number of scientific publications in this area has increasetbby d0nually. This research has been used to mrakecal
improvements to the welfare of animals throughout the world.

There seems to be a growing consensus that what matters to those animals that are presumed to experience feeliags, and t
what should matter most to those concerned about amgtfate, is how those animals feel. However, this raises difficult
questions, some of which are fundamental to the development of animal welfare science as a rigorous scientifidluscipline a
assessment of animal welfare. For example:

1 Wil we ever e able to demonstrate sentienceknowing where to draw the line about which animals to care for is
important to avoid wasting scarce resources on animals that are not sentient and to ensure that animals that are senti
protected. Are there new teajues that could help or is the problem insoluble? Where should the line be drawn?

1 Are the techniques that we have to study emotional state (affect) adequateare there new and better ways of
assessing how animals feel about themselves and their entrdétoneshould we best choose and interpret measures?
Do technological advances offer us alternative approaches? Is it worth trying to put a numerical value on animal welfa
are gualitative measures more appropriate?

1 How does time fit into the equatior?Over what period of time should welfare be considenddt is meaningful and
relevant to the animal? Do animals experience time as we do? How should we weigh up the challenges and
experiences to come so as to arrive at a view about theGifatimats experience, and is this worth doing?

1 How important is positive welfare?Should preventing suffering be our first priority or should we now be looking to
maximise enjoyable experiences for animals in our care too? Is a permanent state offpmspiessioéd, or do animals
reset their emotional state so that attempts to achieve positive welfare are doomed to failure as the animal habituate
better than adequate environment? What happens when those experiences preferred by an ammtdrhanegalive
impact on health?

1 How robust is the data collected on animal welfare®e there lessons to be learnt from other areas of research with
respect to eg blinding, randsesttion, preregistration of hypotheses, null results,-ar&dysis, clical trials?

With the aim of developing new ideas and of promoting higher quality arbdettat animal welfare science, this-thage
symposium will consider whether and how animal welfare scientists can make progress in these and other areas.

We would like to thank all those who are contributing to the meeting, as speakers, poster presenterasane|tladirs,

delegates from the 2buntries who are attending. We look forward to what we trust will be a-giougking and engaging
meeting.

Stephen Wickens, Robert Hubrecht and Huw Golledge
UFAW

* Mason G and Mendl M1993 Why is there no simple way of measuring animal weifara®elfare 30£319
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General Information

Organisers:
The Universities Federation for Animal Welfare (UFAW)the international animal welfare science sasiety,independent

registered charity that works with the animal welfare science community worldwide to develop and promote improvements il
welfare of farm, companion, laboratory, captive wild animals and those with which we interact in theglitttjehtific and
educational activity. To this end, UFAW:

1  Promotes and supports developments in the science and technology that underpin advances in animal welfare.

1  Promotes education in animal care and welfare.

1  Provides information, organises sympasiaferences and meetings, publishes books, videos, technical reports and th
international quarterly scientific jouraimal Welfare

1  Provides expert advice to governments and other organisations and helps to draft and amend laws and guidelines.

1  Enliststhe energies of animal keepers, scientists, veterinarians, lawyers and others who care about animals.

UFAW is an independent organisation, and throughout its history its work has primarily been funded by donationss subscrip
and legacies.

U F A Wjghdosophy: The importance of science to animal welfare

Ensuring good welfare is about more than ensuring good health. Animal welfare is about the quality of animakstlings: their f
It is now widely agreed, although it is not yet possible togiresietely, that many species are sentheyt have the capacity to

feel pain and distress, they can suffer and, conversely, be aware of pleasaminid¢tiagthis matters morally. But how do we
assess, from the animal's point of view, whatreyaitthem and how much?

0Science informs, motivates and facilitat euwlesam\paadices and byn
creating practical and effective solutions to welfare pr

UFAW promote and supports a scientific approach aimed at finding ways to gain insight into what matters to animals, asse
their welfare and improving the quality of their lives through practical developments in all aspects of their care.

Change for the bettermnds on knowledge, understanding and practical solutions. UFAW believes that good science can info
motivate and facilitate that changdnether through developments in legislation, profes&iestapractid@®r the actions of other
organisations anddividuals.

In promoting and supporting this scientific approach to improving welfare, UFAW's workasgindgeand undertaken with
many other organisations and individualdisting and informing the energies of animal keepers, sciatéstgrians, lawyers
and others who care about animals.



Information about the Symposium

The symposium is being held in Wimdsor Building Conference Centre, part of the caatfreyal Holloway, University of
London.

The symposium programme isrery busy one and delegates are requested to take their seats in plenty of time before the star
each session. These will start promptly at the time indicated

Registration:
Registration will take place in the foyer of the Windsor Building from &00Bmesday #7June.Only delegates that are

registered can attend the scientific programme in the Windsor Building Conference Centre.

In addition to their symposium pacleledjates will receive a badgel lanyardvhich allows access to the building, to
meals/refreshments anduniversity facilities eg the fitness sBigase&nsure yowear your badge at all times

Please note that registration is for an individual, not an institution, and is not transferable, unless this hainbegvaagesed
with UFAW. Failure to do so may result in individuals being denied entry to the meeting.

Catering:
Tea, coffee antinch will be served in the foyef the Windsor Building Conference Cenatethe times indicated in the

timetable.

Internet access

To access free Wii during the symposi um, del egates are required
and then choose the 6Guest User &6 option. Accept the ter
prompted. Ater 60 seconds, you will be asked to close down and open the browser again. You will only have to complete
registratiorprocess once for the duration of your stay.

The same username and password will be required if accessing the internetanrtiee Dedails are provided on the reverse of
your key envelope.

Twitter:
The hashtag for the symposiumUs-AWRH17

Drinks reception and BBQ:

A drinks reception is being heidheNorthQu adr angl e of T Hrem 6®@pm ondhe evérsng @ei2Juhe n g
which will include guided teuof The Picture Gallery, which contains wallass paintings, sculptures, prints, drawings and
watercolours including works by William Powell Frith, John Everett Millais and Edwatbirshkese will betar.00 and
8.00pmThe receptionsfollowed by @&elfservicadinnerinthdeounder ds BHaill di ng Dining

On the evening of the®?& BB Q wi | | be held in the South Qusafbmé&30gnM e of
This will include aash bar.

Entry to these i sDeledgatas canhbeng dlandg pagnars/grestS to bahdegeats but must ‘haokque
their place.
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Information on Presentations

Oral presentations
For all talks, unless notified otherwise, theafitsior listed in the submitted abstract will be presenting the talk. As part of the time

allocated for each talk, each speaker has been asked to allow for at least 5 minutes for delegate questions.

The symposium will use a-B&sed computer system runn@ifice 2013 (at least) to run all PowerPoint presentations, so
speakers need to ensure presentations are formatted for such. Presbotatidme brought to the AV technician in the Windsor
Building lecture theatre on a USB Memory stick and loadetbpitie session in which the talk is timetabled to takedplace
ideally during lunch or a refreshment break, or on registration, and at least two hours in advance. Presentatianethcold be na
they include the speaker surname and session inwhachhtheti s schedul ed eg 6Smith 2.1 St

If video/audio clips are to be used as part of the presentation, speakers must ensure that the entire folder containing
Powerpoint presentation and video files are loaded (this will ensurenathiimkise presentation are maintained).

1 Important note for Macintosh users
To ensure that a presentation prepared on a MAC will be compatible with a PC computer, please note the following:
Use a common font, such as Arial, Calibri, Times New Ruéeralana etc (special fonts might be changed to a default
font on a visible on a PC computer running PowerPoint).
Insert pictures as .JPG files (and not .TIF, .PNG or .Bl&sTthese images may not be visible on a PC computer running
PowerPoint).

Poster pesentations

Posters will be displayed in thge seminapom, accessed from the foyer of Wiedsor BuildingWe request that all posters
should beput up during registration or before the first morning refreshment break o trel 22ken down hiyo later than
4.00pm on the 29

Each poster should be mounted on a poster board, whiettagithmodate AO Portrait size posters (ie 1189mm high x 841mm
wide), using Velcro hook and loop fastenings. Velcro will be provided on the day for those who need it.

Please note: UFAW is are not responsible for loss or damage to angmostedsthaustersdiy 4.00pm'ahre&R9 posters left
behind will be automatically destroyed.

Poster sessions

There will be three poster sessions, when authors will be available to answer questions about their posters. Plase will tak
during the lunctbreak, and will start at 13.20. Delegates contributing posters are asked to ensure that they are standing nearb
poster during their allocated sessiosee list of posters

Badges:

Delegates wita special role to play in tlyenposiunhave been allocated a coloured badge, as follows:
Blue Organisers and helpers

Yellow Speaker

Pink Poster presenter

Symposium language:
The symposium language is English. All oral presentations must be English as must the majority of theemftaimation a
poster. The symposium has no facilities for simultaneous translation.

Delegates are requested to not photograph or record the scientific programn8peakers have been asked to provide a
.pdf of their presentation that registered delegatesilivbe able to access o#line after the event.



Details about theVenue

Address:

Royal Holloway, University of London
Egham Surrey

TW20 0EX

The Royal Holloway campus is located in EgHass than 40 minutes by train from central London and only seven miles from
Heathrow airport.

Foundedby the Victorian entrepreneur and philanthropist Thomas Holloway inhE88&mipus is set in 135 aafeparkland

and includes the spect aéwHichis on¥ ofthe venuesaused Byothe rsydngasionk dhB o d ¢ d ©
Building is built around two quadrangles and includes a beautiful gilded chapel and pictuteegédltey the vaie for the
symposium drinks reception on th#.27

Accommodation:

1 Checkin

Standard Single (Founder &s)

Checkin is available fromGpma t Founderds Halls Reception on the WES
Field/the tennis courts). The Customer Service team will provide directions to your room and your room key. T
Founderds Customer Ser vi(0)¥& 443e52 betwee@Emandd 0.00pnifreqaired. e d o n

Premium en-suite (Butler Hall)

Checkin is available from.00pmat the HUB reception. The Customer Service team will provide directions to your room
and your room key. The HUB Customer Services ¢aa be contacted o4 (0)1784 44328between/.00amand
10.00pm if required.

No vacancies exist for those who have nebpoed accommodation.

If you will be arriving late, please enmithalls@royalholloway.amulcall +44(0) 1784 44328%Beforeyour arrival date.

If your arrival is later thakDOQpm, security staff at the Founder&6s main re
new library/Windsor Buildingy HUB reeption (Butler Halkyvill be able to issue your key and give directions to your room. If a
member of the security team has provided the key, please ensure you check in with The Hub reception the followirg day to ¢
your arrivalThesecuriy team cabe contacted on +48)(1784 44305@ounders) / 443063 (HUB)

Please remember to bring electrical adaptors with you if travelling from abroad.

1 Checkout

It is important that all residential delegates check out by the advised time giveinawvbigtis 1@0amon the day of
departure. Limited luggage storage is available at the HUB Recéptioe Windsor Building Conference Centre.

Taxis for departure can be ordered through the Conference Assistants up to Wednesday and from The HUB reception
then onwards.
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Getting to Royal Holloway.

1 Byair
For those arriving at London airports, we strongly recommend that you do not tgientigeeeBlack cabs, but call either
Windsor Carsittp://www.windsorcars.com{+44 1753 677677) or Gemini Cht®://www.geminicars.co.uk(01784
471111). Windsor Cars have a dedicated email-fargiiag journeygiookings@windsorcars.com

A Taxi from Heathrow airport
If called on arrival, the cash price from London Heathrow (any termapgljogsimately £21.00. The driver will meet
you at a given location within arrivals. The collection point at Terrrialat!WH Smith iArrivals. At Terminal 5,
the collection point is at Costa Coffee. The collection point will be confirmed wbalh you

If pre-booked, the cash price from London Heathrow (any terminal) is approximately £26.00. The driver will meet y

in arrivals with a named sign.

A Taxi from Gatwick airport
A taxi from Gatwick costs £63.80d must be preooked. This pricecludes a 40 minute waiting time and parking for
up to an hour once the flight has landed.

A By bus

There is a bus service from London Heathrow Terminal 5 to Royal Holloway. The number 8 bus leaves from outs

Terminal 5 rfot from the Central Bus Statiof) you arrive at another terminal, follow flighhnection signs for
0Ol nternal airport transfer to T56.

From the Central Bus Station, the number 441 bus
direct route anthe journey is therefore longer.

The timetablefor bus route 441 can be foumére http://www.surreycc.gov.uk/roagndtransport/busesnd

trains/bustimetables/Click on Staines, Chertsey and Walton timetables. For bus route 8, the timetable can be fou

herehttps://bustimes.org.uk/services/set81B-y08

From Gatwick Airport, take thoeis to Heathrow and follow the procedure above, or telephone for a taxi.

1 Bytrain
There are frequent services from London Waterloo station to Eghdfh ri@dutes); Woking to Egham (35 minutes,

change at Weybridge) and Reading to Egham (40 minutesgs S#rweekends, especially those on Sundays, are less
frequent than on weekdays. Train l{inksluding Eurostat) the rest of the country are available via the London stations

or Reading.

There are usually taxis waiting outside Egham station youakeRoyal Holloway, which is located less than a mile from
the stationhttp://www.southwesttrains.co.uk/plamurjourney.aspx

A Walking from Egham station to campus

Turn right out of the station along Station Road and walk about 100 yards to the junction and the traffic lights. Turn |
at the junction and follow the road to the large roundabout; go left up Egham Hill. Royal Holloway's entrance is on

left immeditely after the second footbridge.

1 Bycar
Royal Holloway icatedon the A30road 19 miles from central London and about a mile seegh of the town of
Egham. It is 2 miles from junction 13 of the M25 (London Orbital). After leaving the motdevilye &30 west,
signposted to Bagshot and Camberley (this is the EghzamshyAt the first roundabout, take the second exit. At the

second roundabout, take the second exit and continue on the A30 up Egham Hill. Royal Holloway is on the left at the

of the hill. Free parking is available on campus. The car parks are indicated campls map.
https://www.venue.royalholloway.ac.uk/contact/campag. The SAT NAV post code is TW20 OEX.

A Car parking arrangements

There area variey of car parks osite.Butler Halls guestdeasaiseP4,P7orP8c ar par ks, Founder
useP12car parkCar parkingspaces are fremd allocated on a first come, first served basis. In the unlikely event that

the oncampus car parks are full, pleasélider 14aon the north side of the A30, off Harvest R&dease note no
parking is allowed o the roads by the Halls of Residence. All parking must be legal, or Penalty Charge
Notices will be issued.
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Other Information

Further catering details
For delegates staying on campus, breakfast is served betw8mim3it the following locations. For delegates stayhglar

Hallsdl magi ne (downstairs from the HRUBumrddewridhsgg iadilng Hal It.he

In addition to any prarranged catering, delegates are free to ergitg dmod andirink outlets. The Boilerhouse Café offers a
range of sandwiches, wraps and snacks, as well as &teoffeel tea and speciality beverages. The Crossland Suite, overlooking
the South Quad of the Founder &8s ,Bhamemmatée sogps, saaflsf mzras, cakes ang |
pastries, as well as hot and cold drinks and a fully licensed bar. Opening hours for both &&rdag@30amd 5.00pm

ATMs:
A holein-thewall cashpoint is available 24 hours a day outside the Windsor Buildiegxand t o t he St udent sd
The nearest banks are located in Egham town centre.

Medical:
If you should become unwell or suffer an injury, there are sptienas. The nearest Accident and Emergency department is at
St Peterds Hospital in Chertsey. For first aid enguiri

Building. It is open fror@.00an® 1.00pmand2.00- 5.00pmMonday to Friday. An owaff-hours answer phone will provide you
with details of an ecall doctor, should you need medical assistance when the centre is closed.

Sport facilities
Residential delegates have complimentary use of the Fitness Sudite gypnonwhich houses popular fitness equipment such as

treadmills, weights and cross trainers.

Shop
The Union Shops located near to The Hub and the accommodation located in the Butler building. Openiktphdays:

Friday:8.00amd 5.00pnmWeekend$.30anmd 1.30pm Other shops can be found in nearby Egham and Englefield Green.

Safety:

In the event of a fire or other emergency, please leave via the nearest emergency exit. Delegates should thensgjo to the
Assembly Point indicated by a largee@r@nd White sigftach building has its own Assembly Point, which is identified by a
number or letter, their location is given on the Fire Action Notices located at each Fire Alarm Call Point.

For the Windsor Building the nearest is Assembly Pointh2, mdrth end of the building, on the other side of the access road.
This is also the assembly point for the North Quad, Dining Hall and Picture Gallery of the FoundersARifiktikgthat
everyone attending the Symposium is present will then be made.

All gangways, passages staircases and exits must be kept clear from any obstruction at all times.

If You Discover a Fire you must:
A Operate the nearest fire alarm
A Leave the building by the nearest exit
A Go to your designated Assembly Point

Firefightingequipment must only be used by persons who have been trained to do so, and only after the alarm has been soun

Fire evacuationprocedure

If the Fire Alarm sounds at any time other than a scheduled testing time (or for longer than 30 secondslexh tesdclasd
above) then you must:

Leave the building by the nearest ekising the doors behind you

Report to your designated Assembly Point

Do not return to the building until authorised to do so

Do not use lifts

Founder 6 s ®&Aied light wilfflash mtlthe entrances/exits to the Building when the fire alarm has been
activated ande-entry into the building will only be allowed when these lights are turned offregardless of
whether the sounders are sting).

agrONE

Assistance
If, in an emergency, you need to contact somebody outside of office hours to do with the symposium content, please contact:
Dr Stephen Wickens. Tel: 07900 668334 or 01582 831818. Evickiens@ufaw.org.uk

Please feel free to contact Customer Services or call 01784 443285 if you have queries about accommodation or facilities.
Dialing 444 from your room will initiate an emergency response from our 24 hour security team.
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History of Royal Holloway:
Royal Holloway College was founded by the Victorian entrepreneur and philanthropist Thomas Holloway in 1886d&he self

multrmi | I i onaire made his fortune in patent medi ci whesttoand,
spend a quarter of a million pounds or mor e, he thiicok h
good?®d.

Royal Holloway College, largely inspired by the Chateau Chambord in the Loire Valley, was openecctyi@QueéB886. The
Founder s Building, which is built around two quaadthean g/l
most spectacular university buildings in the world.

Thomas Holloway was not the first Victorian visiotmrealise the benefits of an education for women. Elizabeth Jesser Reid,
pioneering social reformer, founded Bedford College in 1849 as the first college in Great Britain for the higheneoimeation of

In 1900, Royal Holloway College and Bedfmitege became part of the University of London, the first institution in the UK to
award degrees to women.

Both Bedford and Royal Holl oway admitted male wundergr ad
education remained. The82%artnership agreement between the two colleges paved the way for the merger in 1985 to create
is today known as Royal Holloway, University of London.

The Collegeds Art -cassl paietings,isculptares,cpantst crawings aaccelddrd including works by
William Powell Frith, John Everett Millais and Edward BlmesThe Gallery opens its doors every Wednesday, from-10am
3pm during the autumn and spring terms.
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Symposium Timetable

Day One 27 June 2017

13

| 8.008 9.1 Registrationand Poster set up

9.10 6 9.20 Introduction

910 9.2

Hubrecht R
UFAW

Welcome and Introduction

9.20 8 10.30Session 1.1Chair:Hubrecht R UFAW, UK

9.20 Mendl M and ES Paul Animal affect: What is it, what do we know, and what ce
10.05 University of Bristol, UK know?

10.05 Franks B and _JA R'obbins ' ' '

10:30 Columbia University, USA; University | What are we talking about when we talk akelare?

British Columbia, Canada

10.3011.0 Break: Refreshments

11.00 1250 Sessionl2 Chair:Beausoleil N MasseyUniversity, New Zealand

Braithwaite VA, P Droege and DM
11.10 Weary A comparative framework to determine which animals are
11.35 Pennsylvania State  University, U of their pain

University of British Columbia, Canada
11.35 grlliirkCS(l)?nov‘\]/ZL MC Leach, PA Flecknell Handling method alters the hedonic value of reward in labc
12.00 Newcastle University, UK mice
12.00 Burn CC Boredom in the beast: How time drags, and arousal and
12.25 The Rowl Veterinary College, UK decline
12.25 g’f)ai;fs S, RE Nordquist and FJ van de Improving judgement bias tasks for measuring emotional s
12.50 Utrecht University, The Netherlands PIgs

12.50 14.00 Lunch, including Poster Session 1 (from 13.20) |

14.0 15.35 Session 1.Ghair:McElligott A Queen Mary University of LondduK

iigg ﬁrgvldgirtrlse-rlj/niversity, UK Can neuroscience offer new animal welfare measures?
Friel M, HP Kunc, K Griffin, L Asher
14.45 anq LM.(_Zollms . Emotional valence affects the acoustic characteristis
15.10 Universities _ of  Nottingham  Tren vocalisations in pigs
Newcastle, Lincoln and Leeds and Qug
University Belfast, UK
Fuchs C, C Kiefner, S Reese, M Erhar
15.10 and AC Wohr Sleep disturbances as an indicator for animal walfam
15.35 LudwigMaximiliarUniversity of Munich| example of the horse
Germany

15.359 16.10 Break: Refreshments

16.1® 17.25 Session 1.€@hair:Martin JUniversity of Edinburgh, UK

16.10 II;/IIZ:(I::CE, D Temple, E Mainau and X From single studies to systematic evaluation: a new era of
16.35 Universitat Autdbnoma de Barcelona, Spg welfare assessment
16.35 Yeates JW . . . .
17.00 RSPCA, UK Burdens oproof in determining animal sentience
Armstrong E, F Gualtieri, GK Longmoor, WJ
Browne, G Caplen, A Davies, S Held, | Kelland
17.06 M Mendl, C Nicol, E | The avian hippocampus is sensitive to chronic stress at the
17.25 Sandilands, T Boswell and TV Smulders pole
Universities of Newcastle and Bristolda S c o
Rural College, UK
End 17.25

18.00 22.00Drinks reception,

Founder 0s

Buil ding North Quad, foll
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Day Two: 28" June 2017

9.000 9.10 Introduction

9.108 10.25 Session 2.Chair:Golledge H UFAW, UK

Poirier C, TV Smulders and M

9.10 Bateson How to measure lortgrm affective states
9.35 . .

Newcastle University, UK

Goold CM and RC Newberry L e . ]
9.35 Norwegian University of Life Sciend From betWGEideV.Idu'Eﬂ' to withisindividual differences: wh
10.00 Norway can we learn from individuaiented analyses?
10.00 Wolfensohn S Use of the animal welfare assessment grid (AWAG) to m
10.25 University of Surrey, UK the life time experiencearimals

10.2511.% Break: Refreshments

11.50 1250 Session2.2 Chair:Braithwaite V Penn State UniversitySA

11.15 8223\/%% dZ’n dBTBFELknmdan’ R Nghr, M To what extent do experts agréefstudy of perceived validi
11.40 : ; of animal welfare indicators

University of Copenhagen, Denmark

Boerrigter JGJ, WP Cofino, R Manuel, ¢
1140 Flik, R van den Bos and H van de Vis Toward a diagnostic tool that refte the adaptive capaci
12.® Radboud University and Wagenin( African catfish as case study

University and Research, The Netherlan
12.& érraz_ola A, E Mosco, T Widowski, M Does feed restriction lead to fault bar development in b
1230 uerin {:md S Torrey breeders?

University of Guelph, Canada
12.30 Annon_mcement oUFAW Medal for Outstanding Contributio
12:50 to Animal Welfare Science and Young Animal Welfare Sc

of the Year

14

12.50 1410 Lunch, including Poster Session 2 (from 130

14100 1545 Session2.3 Chair:Burn CC Royal Veterinary College, UK

14.10 Mason G The welfare significance of abnormal repetitive behaviours
14.55 University of Guelph, Canada
1455 g\?veellﬂghl_&ré:i:‘/gr[s)it?/eo(f)g\vgerlirciltural Scien Potential method to map animal body postures onteatbace
15.20 and arousal dimensions of emotion

Sweden

Beausoleil NJ, CB Johnson, J Webste
1520 M Farouk, A S_azili and S Dowling _Complerr_lentary _approaches to understandimgy welfare
15'_45 Massey University, and AgResearch|i mpl i cati ons and O6return t

Ruakura, New Zealand; Universiti Pu

Malaysia

halal slaughter

15.45 16.20Break: Refreshments

16.20 8 1735Session2.4 Chair:Weary DUniversity of British Columbia, Canada

16.20- Andrews C, D Nettle and MBateson Telomeres as biomarkers of lifetime experience? Eval
1645 Newcastle University, UK critical prerequisites using European starlings as a model
1645- Wigham E, S Wotton, A Grist and A
; Butterworth The challenge afssessing welfare in abattoirs
17.10 ; . .
University of Bristol, UK

17.00- Allard SM, GA Fuller and SF Carter : .

! ?
175 Detroit Zoological Society, USA The future of zoo animal welfare science?
End 1735
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9.20 6 9.30 Introduction

9.3 6 1045 Session3.1 Chair:.Lee CCSIRO, Australia

Lawrence A and P Sandge

g:;— Scotlandds Rural C Egrs]glxgu?agl)r(r;isv;/ieolaare revisited with a focus on the r¢
' Copenhagen, Denmark
9.55 Hosie QA, AM Holmes, C Emmans and Marking time: the importance of considering timeframes
TE Smith S . . .
10.20 combining physiological and behavioural stress assessment

University of Chester, UK

10.26 Bennett RM
10.45 University of ReadingK

Valuing animal welfaBe2 c onomi st s6 and p
welfare measurement

10.45 1125Break: Refreshments

11250 1240 Session3.2 Chair:Edwards SNewcastle University, UK

11.25 Espinosa J, JA Dallaire and GJ Mason
11'50 University of Guelph, Canada; Stanf
University, USA

Do any forms of play indicate the presence of positive aff
states?

1150 McLennan KM and MC Leach
1215 Universities of Chester and Newcastle, |

Using facial expression to assess emotsi@atal

ReesRoderick CH, ELC Shepard and
1215 .
1240 RP Wilson
) Swansea University, UK

Towards a predictive framework for assessing physic
detriment on birds

12.40 14.00 lunch, including Poster Session &rom 13.00) |

14.00 1530 SessiorB.3 Chair:Mason GJUniversity of Guelph, Canada

Reijgwart ML, CM Vinke, CFM
Hendriksen, M van der Meer, NJ
Schoemaker and YRA van Zeeland

Institute for Translational Vaccinology ¢
Utrecht University, The Netherlands

14.00
1425

Are all motivation tests tlsame? A comparison of three type
consumer demand studies in fertdiss(ela putorius)furo

Herborn KA, AG McElligott, B Wilson,
1425 MA Mitchell and L Asher

14.50 Universities of Newcastle and Queen M
London and Scotl an

Onechick calling alters the flock affective state

Belshaw Z and LA Asher

14.50- Universities of Nottingham and Newca Welfgre assessment in companion animal veterinary practi
1515 UK i tdos just not that easy

15.15

15.30 Thank you and goodbye

End 15.30
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KEYNOTE SPEAKER

ANIMAL AFFECT: WHAT IS IT, WHAT DO WE KN OW AND WHAT CAN WE K NOW?
M Mendl and ES Paul

School of Veterinary Sciences, University of Bristol, Langford, Bristol, UK.
mike.mendl@bris.ac.uk

Measuring animal welfare remains difficult, even after more than 40 years of reseatehdibgndebates about what welfare
actually is, how to define it, and hence how to measure it underlie these difficulties, but even with their potentiaiaegblut
an emerging consensus that welfare is to do with what animalthéekemotional (affective) staesignificant challenges
remain. These include: (i) defining animal affect; (ii) establishing what affective state an animal isxghm@gsimes that
reflect this state; (iv) establishing whether animal affect is consciously experienced.

We can address challenge (i) by defining animal affect operationally, for example in behavioural terms. One steglefinition
from a reinforcemeatbased view of affect: affective states are those associated with rewards and punishers, where rewards ge
positive affect and are things for which animals will work, whilst punishers generate negative affect and are thalgs that ar
work to avoide.g. Mowrer, Gray, Rolls). This definition captures the notion of valence (positivity or negativity of affect) which
integral to dimensional views of human emotion and fundamentally important in an animal welfare context. It allo&s us to te
chalmge (ii) by providing a framework in which we can ma
reinforcement value of preceding events. This, in turn, is essential for addressing challenge (iii); finding méastitbhatthat re
state. Many such measures are now being investigated in animal welfare science and we argue that adopting theteghproach a
here will help us to avoid circularity in interpreting findings and identifying those measures that best reflectdhteasfstimaed
animal. The final challenge is the tough@giat exactly is it that we have measured? Following this approach, we can cogent
argue that we have measured affective val encwever,@anwegor ob
further and claim that our measures reflect the conscious expéritealagsd implied by our everyday use of the word
6emotiond? | f we accept that the problem of ot her Inri,n dosn
other hand, we take a different philosophical stance, or we believe that we can gather enough evidence to argaé diyr analogy
study species shows sufficient similarities to humans to justify a claim for consciousness, then oyr artsweer hay e s & .\
is the case at present, new developments in the cognitive and neurosciences will bring us closer to answeringrthis key questi

—~———— s —~—

Mike obtained a PhD in animal behaviour at Cambridge University in 1986. He then tablSaciRby European Research Fellowship to
continue his work on behavioural development at Groningen University in the Netherlands, before returning to workeatGiaerbiigg

Vet School where he moved into the field of applied animal behavioulfanmed Me subsequently took up a position as a Behavioural Scientist
at the Scottish Agricultural College in Edinburgh, continuing his work on pig behaviour and welfare, and then mdveditverBitigtuet

School where he is now Professor of Animah®Beur and Welfare, and has previously been Head of the Bristol Animal Welfare & Behaviour
Group, and Deputy Head of School (Research). His current research interests are in the study of cognition, emotibahavidusocia
domestic animals, witvai ew t o using this information to improve ani mal we
biasd approach to the assessment of ani mal emot i on s urestience.lel dr av
and Liz received the 2013 inaugural International Society for Applied Ethology Creativity Award, and the Alice Rismeriafusund

Award for their work in this area. Mike was awarded the UFAW Medal in 2014 for his contributions to animeienedfasnd the
RSPCA/BSAS Award for Innovative Developments in Animal Welfare in 2015. Mike also works on more applied animal weifare issues
current interests in the relationship between housing and husbandry procedures and the health afarwelédreratory and zoo animals,

and chronic pain conditions in domestic dogs.
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WHAT ARE WE TALKING ABOUT WHEN WE TALK ABOUT WELFARE?
B Franks!and JA Robbing

1Motivation Science Center, Columbia University, New York, USA
2 Animal Welfar@rogram, University of British Columbia, Vancouver, Canada
beccafranks@gmail.com

Wel fare isndt just difficult to measur e, itds wouresBut t ha
not because it involves subjective éapee. As far as constructs go, welfare is a particularly thorny one. It encompasses differe
di mensions that don6t always coincide and different tir
providing male mice with enrichrhemay increase natural behavior, but also heighten aggression, leading to increased suffer
and tissue damage. Nevertheless, over time, because of these experiences, some mice may develop better coping skills &
optimistic cognitive biases. On thaivn, these different meas@resmtural behavior, pain, aggression, coping, cognitiie bias
cannot determine whether enrichment produces better welfare. In other words, there is no objective wayakedadatato
determine the relative value of famadrom pain versus lofigrm psychological strength. Making this determination necessitates
an evaluative judgment and it is possible that no single measure will ever be accepted as definitive.

All is not lost for animal welfare scientists, how&egardless of its multidimensionality and evaluative components, welfare
inevitably contains elements that are measurable. Indeed, the past few decades have seen great progress in ewavahility to m
the most private experiences objective. Neveghatesimount of refinement can prove what motivations an ahonélave

or that nefpositive emotioiiswelfare. Accordingly, we believe a #ietary of welfare could be beneficial for contextualizing the
value of the data generated by animal wetfece studies. As a rgiory, our model is silent on how welfare can and should
be defined. Instead, it provides a framework for how welfare can and should be discussed and studied.

We propose that when people talk about welfare, three inwreddaents are at play. (1) The experiences and lives of the
ani mals themselves. (2) The evaluatords theories WhHleout \
there are measurable components in each of these three dumhaihg first one is purely anirhaked. Moreover, research
isolated within any single domain cannot validat@ iteelfdomains are interdependent. With this framework, we hope to help
disentangle conflicting lines of evidence, provide clarity andddbe goals of animal welfare science, and map out the roles of
and relationships between the different fields of research concerned witkbdiegralanimals.
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A COMPARATIVE FRAMEWORK TO DETERMINE WHICH ANIMALS ARE AWARE OF THEIR PAIN
VA Braithwaite 1, P Droege2and DM Weary3

1Center for Brain, Behavior and Cognition, Departments of Ecosystem Science and Management, and Biology, Pennsylvanie
University, University Park, Pennsylvania, USA
2Philosophy Department, PennsylvatatéeSJniversity, University Park, Pennsylvania, USA
3Animal Welfare Program, Faculty of Land and Food Systems, University of British Columbia, Vancouver, Canada
v.braithwaite@psu.edu

Pain is an enigma, we all know what it is, but nobody other tham yopedence the pain you feel. Although pain is no longer
considered to be an exclusively human experience, we struggle to agree on which animals are able to experierioeng. But dete
which animals are aware of their pain, and so experience pegatoses associated with it, remains a central problem for animal
welfare science. Because animals cannot verbally report what they are experiencing, it is difficult to understaeat] afdhifthey f
they do feel pain how they process it. To addresprtiilem, we need to consider the mechanisms that underlie pain and then
investigate the capacity for these kinds of process to occur in different animals. Constructing lists of attribntem#ilgt are
associated with human péimociception, protéiwe motor responses, presence of opioid systemdetom¢earning et@ is
inadequate without a theory that shows how these attributes demonstrate the capacity for conscious pain. We suggest tt
affective aspect of pain, the conscious feelingeddian, is central to concerns about animal pain and welfare, and so it is this
aspect of pain that needs to be the focus for pain studies. Importantly, the affective component of pain is dissbeiable fron
sensory component, both are normally inteexied and adaptive, but there are studies showing that these two can be uncouple
In this presentation, we will argue why this dissociation is critical to understanding pain across the animal kingdiom, and
might help us to determine which animgbeence negative emotions associated with tissue damage or injury. In our view, th
felt emotion of pain aids the animal in flexibly responding to its environment and situations that may help it {waredand its

to avoid similar, damaging situaionthe future. We suggest that consciousness is necessary to determineappijatiate
response under novel conditions; to attend to and select relevant stimuli; and to tailor actions in pursuit of guis. dhus st
pain in animals need tddress these kinds of capacity. We will present a framework that takes a comparative approach
investigating pain and emotion in animals.
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HANDLING METHOD ALTERS THE HEDONIC VALUE OF REWARD IN LABORATORY MICE
JM Clarkson?, MC Leach?, PA Flecknell®3and C Rowel

1Centre for Behaviour and Evolution, Institute of Neuroscience, Newcastle University, Newcastle, UK
2 School of Agriculture, Food & Rural Development, Newcastle University, Newcastle, UK
3 Comparative Biology Centre, TWedical School, Newcastle University, Newcastle, UK
j-clarkson@ncl.ac.uk

Each year, in the UK alone, several million mice are bred for scientific purpose and used in experimental procedlings. The ha
of laboratory mice has profound effects upon Hmeiiety responses in standard behavioural tests. Specifically, tunnel handle
mice exhibit fewer stress and amlikéyresponses in these tests, compared with mice handled via the standard method «
handling via their tail. Despite the evidence, thiflihg refinement of using a tunnel has yet to be implemented widely across
research institutions, perhaps because the full benefits of this handling method have not been fully evaluated.

Whilst it has already been established that current handlircg @i induce stress and anxiety, it remains unknown whether
handling is associated with lortigem alterations in mood suggestive of a depriiksiatate in these animals. A core symptom

of depression is anhedonia, traditionally assessed in rgdessessing how much sucrose they consume. In this study, we
investigated if and how lehger m exposure to tail or tunnel handl i ng ir
solutions (4% and 16%). Specifically, we tested if handling metbboduftael) impacted not only on total sucrose consumption,
but also 6howd the solution was consumed through the det

We replicated previous findings and found that tunnel handled mice showedh&nmirbassociated with anxiety compared to

tail handled mice (more interaction with a handler, more time on the open arms of an elevated plus maze, and rexligced thign
in an open field test). Sucrose consumption and licking microstructure asbadifferding to handling method. Tunnel handled
mice drank consistently more, and had greater lick cluster sizes when drinking 4% sucrose solution, indicative of incr
responsiveness to reward.

This study provides the first evidence that tunnel ldamite have enhanced hedonic responses towards reward, providing more
evidence that tunnel handled mice have a more positive affective state than tail handled mice. These data preoidercine first e
that tail handling may induce lorigem alterationsm mood that are analogous to a deprebkesstate in humans, and support

the implementation of tunnel handling of mice to improve their welfare.
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BOREDOM IN THE BEAST: HOW TIME DRAGS, AND AROUSAL AND VALENCE DECLINE
CC Burn

The Royal Veterina@pollege, North Mymms, UK
cburn@rvc.ac.uk

Boredom has likely adaptive value in motivating exploration and learning. Chronic inescapable boredom is extremely aver:
humans, and undstimulation can harm neural, cognitive and behavioural flex@piiihals are at particular risk of under
stimulationd and thus potential boredadrin captivity, which is often spatially and/or temporally monotonous. Yet boredom has
sometimes been dismissed as a trivial problem or an anthropomorphic concept farahbiwégical research into boredom is
scarce even in humans. Here | aim to facilitate hypotheses about how monotony affects behaviour and physiologynso that bol
can be objectively studied, measured, and ultimately, mitigated. For example tloésmshygarding boredom are required to
help answer questions regarding whether certain abnormal behaviour is caused by boredom versus a specific frais&ation, or v
environmental enrichment effectively mitigates boredom rather than simply inbed@simgural diversity. | start by
characterising the valence (pleasantness) and arousal (wakefulness) qualities of boredom, because both can be measul
diverse behavioural and physiological weffarent nttbcab 01
optimal arousal levels; the suboptimal arousal is aversive, so the animal proactively resists low arousal andagitethpts to es
situation or otherwise seek stimulation. Thus, behavioural indicators of boredory geeadogically include signs of increasing
drowsiness, initially interrupted by bouts of restlessness, avoidance and-sssigafohehaviour. This conflict between
drowsiness and activity is not as surprising as it might first seem, as neurascierealéd that arousal is not a unitary
phenomenon, so it is possible for arousal indicators to diverge depending on which relevant brain systems are aative. Valen
arousal are not, however, quite sufficient to fully identify boredom. For exampte bbredom is further characterised by a
perception that ti me 06dr ag-pefceptioncantootbh bebaviaufally assayed imfanimals. m larieflyp
explore the potential of paradigms such as peak interval and temporal laiskstfon elucidating whether time is perceived as
dragging by nehuman animals in monotonous situations. Ethological research into boredom will help improve animal welfare
applied settings, and deepen fundamental biological understanding of humanralamoredom generally.
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IMPROVING JUDGEMENT BIAS TASKS FOR MEASURING EMOTIONAL STATE IN PIGS
S Roelofst2 RE Nordquist 1-2and FJ van der Staay?

1Behavior & Welfare Group, Department of Farm Animal Health, Faculty of Veterinary MédécineUniversity, Utrecht,
The Netherlands
2Brain Center Rudolf Magnus, Utrecht University, Utrecht, The Netherlands
s.roelofs@uu.nl

Measuring judgment bias in animals has been recommended as a potential indicator of emotional state. thfdggrterthbias
influence of emotion on the interpretation of ambiguous information, i.e. a negative affective state will resultstica pessir
judgment, whereas a positive affective state will result in an optimist judgment of an ambiguous stirentusiadudgks have

been applied to numerous different species. However, several potential limitations have to be taken into accourdgsudtfore their
provide an accurate measure of emotional state.

We have explored these limitations using an active ghdgment bias task for pigs. Twenty pigs were trained to discriminate

between two tore u e s . A O6positived tone predicted -baoxl.arAyeb nfeogoadt
predicted a smaller food reward in anothertmalAter completing discrimination training, pigs were presented with ambiguous
tonecues of intermediate frequencies between the tone® us

goatboxes in response to ambiguous tones wanexdsas optimistic or pessimistic responses, respectively.

Successful judgment bias testing relies on ani mastsgds suc
undesirable, as it could act as cognitive enrichment. Thisnsk any detrimental effects on animal welfare induced by
experimental treatment. Our pigs required 23 Hd&ily training sessions (mean + SD) to complete discrimination tfauaing.

pigs failed to complete discrimination training within 30 seasidngere excluded from judgment bias testing. Results from
training sessions show that pi gs weoxgoptingninstead dol alwsgtys inspectithe | i
0 posi t-hox ferda passikdel large food rewddnishmenfor incorrect responding during discrimination training could
shorten the required training period for judgment bias testing.

An effect of repeated testing on optimistic choice percentage was-fassn.59,P<0.0112) Pigs became less likely to choose
optimistically as testing progres3diks indicates that the pigs learned that ambiguous trials were unr&eajdddment bias

tasks to provide an indication of emotional state, ambiguous stimuli used duringusgdtim¢ruly ambiguous. Loss of ambiguity
with repeated testing could influence results of jaidgme
state Possible solutions are the use of secondary reinforcers and/or a péotzdment schedule during training and testing.
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KEYNOTE SPEAKER

CAN NEUROSCIENCE OFFER NEW ANIMAL WELFARE MEASURES?
TV Smulders

Institute of Neuroscience, Newcastle University, Newcastle, UK
tom.smulders@newcastle.ac.uk

At the core, the concept of animal welfare is based on the assumption that other animals can and do experience emotior
affect, just like humans do. Good welfare then, should involve minimizing the negative emotions experienced byrttie animal
maxmizing the positive emotions. The big problem, of course, is how to assess these emotions, especially in situations whe
are not (or cannot be) expressed in overt behaviour patterns.

The brain structures that control emotions and affect are enafiliticonserved across vertebrates. This makes it very likely that

other vertebrates experience similar emotions to humans and that these are controlled in similar ways. Indeed] tfe whole f
preclinical research into psychiatric disorders is bagbd assumption that emotional states akin to those of humans can be (at
least partially) replicated in other mammalian species. | would argue that this assumption can be used in bott thegdtions, an

should therefore be possible to make assumspdioout the association between subjective states and neural processes in oth
animals from what we know about homologous situations in humans. Because the animals cannot express their sabjective s
us, we should be able to use measurementsafitess neural processes to make inferences about these subjective states.

In this presentation, | will briefly review what is known (and what is not yet known) about the neural basis of teeoexperienc
relevant emotional/affective states in the veatelsrain. | will then discuss how this knowledge might be used to assess bott
immediate affective states in 4oman animals and how it might be used to assess cumulative affective experience over lon
periods of time. | will illustrate these pointismsy my | abdés first attempts at wusing !
of chronic stress in chickens and mice. Neuroscientific approaches to animal welfare measurement have the pogetttial to be
tap directly into the affective expecies of the animals in ways that would be impossible based on behaviour alone, but we have
be realistic about the practical situations in which these approaches can be used.

Tom Smulders is Senior Lecturer in Evolutionary Neuroscienddeabitector of the Centre for Behaviour and Evolution, based in the
Institute of Neuroscience at Newcastle University. He started his training as a Zoology student at Antwerp Univensjtgrid Belged on

to learn about Psychology and Neuroscidumgeg his PhD at Cornell University in the USA. Throughout his career, his focus has been on brair
evolution, both at large evolutionary scales (by comparing mammalian and avian brains) and at small scales (bgnsteslyingrdiffeand
behaviour btween closelglated bird species). He takes a 4fagkited approach, which includes studying the selective pressures that lead to
evolutionary changes in the brain, as well as the neural structures and functions that result from these seleciing hresshanges in
behaviour these engender. His interests in the evolution of the hippocampus as a memory processor has recenttyiledsigatingtdhe

role of the avian hippocampus in the regulation of the stress response, and aerttef jpat@intial biomarkers of chronic stress and hence
poor welfare.
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EMOTIONAL VALENCE AFFECTS THE ACOUSTIC CHARACTERISTICS OF VOCALISATIONS IN PIGS
M Friel 1, HP Kunc 2, K Griffin 3, L Asher4 and LM Collins 1.5

1 Facultyof Biological Sciences, University of Leeds, Leeds, UK
2School of Biological Sciences, Queends Uni v
3 School of Animal Rural & Environmental Sciences, Nottingham Trent University, UK
4Centre for Behaviour and Evolution, lgé of Neuroscience, Newcastle University, Newcastle, UK
5School of Life Sciences, University of Lincoln, Brayford Pool, Lincoln, UK
mfriel06 @qub.ac.uk

Emotional states cause neurophysiological, physiological and behavioural changes which alidwath® irefipond to a
stimulus and these states can be mapped onto two dimensional space in terms of their valence (pleasant/positiv
unpleasant/negative) and arousal (bodily activation). Whilst good indicators of the arousal dimension of #moléans exi
indicators of emotional valence are still lacking. Vocalisations are known to reflect the emotional state of thhecaller anc
physiological component of emotional state causes systematic somatic changes, including changes to theeghat mogainvolv
production. We therefore investigated whether there is a consistent association between the valence of an emdtional sta
variations in the acoustic properties of vocalisations.

We assessed the relationship between the acoustic parafmeteedisations produced during the cognitive bias test and
responses to the trained stimuli. Twenty seven 9 week old pigs were trained and tested ibasddcatignitive bias test and
vocalisations were recorded during the test then analysedeuaoustic analysis software PRAAT. Linear mixed effects models
were used to investigate the relationships between the acoustic parameters of the vocalisations and emotionalsuaghce, as n
by responses in the test.

Several parameters weré gni fi cantly affected by e mo#l)=o2t.83| p <vlrOD1¢ and e .
amplitude modu#lat 5.bnp =v0023) mebei decredsgd d(rigg the positive context when compared to th
negative context. The secdnd r ma n t 2(1)wela 16, p(< §.001) and percentage of call duration in which intensity was at its
ma X i m¥ln= 518, p = 0.024) were increased during the positive context compared to during the negative context.

These results suggest that acopstiameters may provide a good indicator of emotional valence in pigs, thus vocalisations cot
provide an ideal way to nimvasively assess emotional valence ifhumoan mammals. Furthermore, our results link two
methods for measuring emotions and ideothe basis for future research to test predictions of the effect of emotional valence or
acoustic parameters in different contexts. If the effects of valence on acoustic parameters can be reliably ideasiiethghen m
vocalisations in practicaltsegs will enable quick and reliable assessment of the emotional status of vocalising animals. This wil
invaluable for animal welfare science, where reliable, valid and practical welfare indicators are urgently needed.
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SLEEP DISTURBANCES AS AN IND ICATOR FOR ANIMAL WELFARE & AN EXAMPLE OF THE HORSE
C Fuchsy, C Kiefner?, S Reesé&, M Erhard tand AC Wohr!

1 Institute for Animal Welfare, Ethology, Animal Hygiene and Animal Husbandry, Faculty of Veterinary Medicine, Department
Veterinary Sciee, LudwigMaximiliarUniversity of Munich, Germany
2 Institute of Veterinary Anatomy, Histology and Embryology, Faculty of Veterinary Medicine, Department of Veterinary Scien
LudwigMaximiliarUniversity of Munich, Germany
c.fuchs@tierhyg.vetrmegemehen.de

Sleep is a naturatigcurring state that involves both the body and the mind. Even though there is still little known about th
complex function of sleep, it is part of every spettegram and clearly vital for the performance and thbeingl of an
individual. Complete sleep deprivation has been shown to cause severe problems and eventually may lead to death.

Different sleep stages can be identified using polysomnographyiayaphy simultaneously measures several body functions
such as brain wave activity, eye movements and muscle activity. Sleep stages can therefore be differentiated into raj
movement (REM) and neapid eye movement (rREM) sleep. NoiREM sleep @n be further divided into light and deep
sleep (= slowvave sleep). REM sleep requires complete muscle relaxation and therefore only occurs in a recumbent position
non-REM sleep can occur while standing or lying down.

The authors made a call to enswhose horses suffer from atonic collapses during rest. A detailed online survey was comple
by 177 horse owners. 37 horses with collapses were studied via clinical -bxam®bgdrvation and polysomnographic
measurements. Furthermore the stabbngitions on site were examined.

Affected horses suffered from up to 150+ collapses per day and subsequently sustained multiple injuries. Collapsesimainly o
at night with 33 horses refusing to lie down entirely. During the collapses moshbeegdypical REM patterns in the
polysomnography. The affected horses showed significantly altered and restless sleep profiles including REM sidemdeficienc
compared to horses without collapses.

The online survey showed a significant correlatimedie the onset of the collapses and the last change of stah@0(}). 25%

of the horses also suffered from another behavioural disorder. From the 37 examined horses, 51.3% showed an obvious r
between the onset of the collapses and a defiaiie (dIness, pregnancy, change of stable), in 36% the stable size was too sme
and 8 horses showed an altered behaviour (somnolent, hysterical). After the conclusion of the study, 6 of the 3@dhorses ct
their respective stable which led to 4 hdrsieg) symptom free while 2 showed significant improvement.

Horses with atonic collapses suffer from a recumbent sleep deprivation. Due to this deprivation, the horses entehlREM sleep
standing, causing atonic collapses. Reasons for not lying nldaernvadous and can be an indicator for a lack of safety or poor
mental or physical wéking.
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FROM SINGLE STUDIES TO SYSTEMATIC EVALUATION: A NEW ERA OF ANIMAL WELFARE
ASSESSMENT

P Llonch, D Temple, E Mainau and X Manteca

Department of Animal arfebod Science, School of Veterinary Science, Universitat Autbnoma de Barcelona, Cerdanyola del
Vallés, Spain
pol.llonch@uab.cat

Recent studies rise concern about the validity and reproducibility of animal welfare research done under contrellEdi€ondition
may be caused by infringing crucial research practices during design, conduction, analysis and reporting of exgaements. Ex
of poor research practice are the lack of randomisation, blinding, sample size calculation and replication wisehtltemprom
scientific validity of results. Additionally, due to the specific and standardised conditions within laboratoriesjngdsults of
laboratory studies may often have very little external validity. This imposes an ethical concern as, tvdtaserssidtdifically

valid and reproducible are obtained, animals may be wasted for inconclusive research, and any suffering imposedeon them
morally unjustifiable. Methods for animal welfare assessment are in constant evolution incrdidgiyngrnidecetiection easiness

of ani mal wel fare measures. The so called O6smart far mi
recording numerous behavioural (e.g. activity, rumination, feeding behaviour), physiologcalalematiing) and metabolic

(e.g. milk stress biomarkers) data. Additionally, experience from our own research and that of colleagues evidence
development of new aninteEsed measures of welfare that can be routinely assessed in an extensifeemangeysdtems. The
validation of indicators that can be recorded during meat inspection to assess health (e.g. carcass bruising, pneumon
pericarditis) and other welfare issues (e.g. body condition and cleanliness) is a good example ahtiirgatibineofsmart
farming and welfare measures for systematic assessment may increase the access to farm animal welfare recordedwhich ca
for research and further goals (e.g. auditing or labelling). This paper will identify the most rédéelarneavwaologies and
measures that can be used for systematic assessment of farm animal welfare and discuss the variety of contexteegnd purpc
can be applied. In addition, we will discuss the importance of accessible data from systematicvdisbssoodoh be the basis

to create a welfare database similar to other phenotypical records such as the National Milk Record. In conclusiais, the eno
potential to collect data combined with the use of convenient epidemiological analysis, cputdobematve on the welfare
status of livestock and help designing the future correction measures for improving farm animal welfare.
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BURDENS OF PROOF IN DETERMINING ANIMAL SENTIENCE
JW Yeates

RSPCA, Wherforce Way, Sussex, UK
james.yeates@rspca.org.uk

Animal welfare is both a scientific enquiry and a way to determine how best totlmpredbeing of animals with which we
interact.

One aim of modern animal welfare sciente &tribute mental capacities to animals, in particular those for various forms of
suffering and pleasure. Traditionally, animal welfare science has posited null hypotheses against which alterreative hypothe
tested. In effect, this means an anisnaksumed to lack a capacity until satisfactorily proven otherwise. In comparison, owner
stockmen, technicians, officers and veterinarians make assessments and decisions based on their empathy and experience
the absence of scientific data.

To what extent should we require evidence of harmfulness to prohibit (or mandate) interventions that could benefit hum
and/or evidence of harmlessness to permit any action (or omission) that theoretical might harm animals? This p&er consider
to ddermine burden of proof requirements by using our ethical analyses to inform our statistical analyses. Ethically, we
consider how we should be treated, and through a principle of generic consistency, attribute capacities to othbe animals
equivatnt way. Statistically, we can employ frequentist approaches (that set\ajuésriggainst which data may challenge null
hypotheses) or Bayesian analyses (that combine a prior probadiliiyen hypothesis with additional data to form a posterior
opinion). Both face particular challenges.

Different ontological and ethical viewpoints support different evidential requirements. For example, assumptions of hun
exceptionalism and conservatism would support demanding requirements for evidenbdnefskaConversely, precautional
approaches that o0give animals the benefit of the doubté
evidence that the animals involved lack a capacity to suffer (or possess a relevant plsgacity)fo

This paper suggests a framework for determining appropriate burdens of proof in different decisions. In partic@arait provid
framework for setting the burden of proof based on the degree of suffering and.or pleasure (in intésitpuchirat and

risk), compared to the benefits of any particular husbandry method or proposed change. This provides an ethicadtidgfence of ¢
the burden of proof in riskenefit analyses.
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THE AVIAN HIPPOCAMPUS IS SENSITIVE TO CHRONIC STRESS AT THE CAUDAL POLE

E Armstrong %, F Gualtieri, G K Longmoor?!, WJ Browne2, G Caplen3, A Daviess, S Held3, | Kelland 3, M MendI 3, C
Nicol 3, E Paul3, RBD 8 E &,tVIsandilands?, JH Guy5, T Boswell ¢ and TV Smulderst

1nstitute of Neuroscience, Newcastle University, Newcastle, UK
2 Centre for Multilevel Modelling, University of Bristol, Bristol, UK
3School of Veterinary Sciences, University of Bristol, Bristol, UK
4SRUC Avian Science Re s@olege;BEdinkDgmitykk e, Scotl|l andod:
5 School of Agriculture, Food and Rural Development, Newcastle University, Newcastle, UK
6 School of Biology, Newcastle University, Newcastle, UK
e.a.armstrong@newcastle.ac.uk

Assessment of animal welfare would besigfiificantly from an objective marker which integrates experiences over a long time
period in a valenegpecific manner. In rodents, adult hippocampal neurogenesis (AHN) is suppressed by cumulative chronic stt
whilst being increased by experiencesciatsd with improved mood, such as exercise, environmental enrichment and
antidepressant treatment. These responses are largely restricted to the ventral hippocampus, which coordinates em
behaviours and provides negative feedback to the HPAazitsesshilst the dorsal region is involved in spatial memory and
cognition. For anatomical reasons, we hypothesised that the caudal pole of the avian hippocampus is homologous to the
responsive ventral region in mammals and therefore our primarylese experiments was to test whether AHN in the caudal
hippocampus in poultry is sensitive to cumulative chronic stress.

Tissue was obtained from 64 HyLine Brown hens (aged 26 weeks at the end of the experiment) which were either kept in ¢
condtions or exposed to randomized and unpredictable stressors over an 8 week period. As expression of the protein double
(DCX) provides a marker of immature neurons arising from AHN, we used immunohistochemistry to giasitiiCxell

bodies, whiclwere quantified via stereological cell counts. Hens housed for 23 weeks in a prefevedfhr@ligrersus nen
preferred (lowvelfare) environment were also sampled for the measurerd€DX ohRNA expression levels via the quicker
method of realime PQR.

Whilst the density of DCGExpressing multipolar neurons did not differ between hens exposed to chronic stress and control bir
in the rostr a*.178,ippp6dn), stregskidds exhigited significantly fewer DCX+ multipolar neuroriseat t
caudal ;=p4@3, p=.03§)2indicating a suppression of AHN under stress specific to this subregion. However, hens hou
in preferred and nepreferred conditions did not differ in their rostral or cdd@x mRNA levels. This null result majate to

limited sensitivity of the PCR method, or to a lack of modulation of neurogenesis levels by these particular censlitdies, at |
such a long time period.

We conclude that the caudal end of the avian hippocampus is sensitive to essonitsistg immunohistochemistry to measure
neurogenesis in the caudal hippocampustp$tm may provide an objective marker of the cumulative welfare state of poultry.
Thus, this techniqgue may be useful in the future for comparing the cumulativeeegmdrieans housed in different commercial
housing systems.
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HOW TO MEASURE LONG -TERM AFFECTIVE STATES
C Poirier, TV Smulders and M Bateson

Institute of Neuroscience, Newcastle University, Newcastle, UK
colline.poirier@ncl.ac.uk

Affective states care subdivided in two broad categories: emotions and moods. Emotions are suites of cognitive, motivatio
and physiological changes triggered by rewarding or punishing events and are uastilygsiortontrast, moods are not
directly related to grparticular event but seem to emerge from the integration over time of discrete emotional experiences and
usually longasting. There is a growing consensus that assessiagtinggffective states is crucial for measuring animal welfare,
but it is also notoriously difficult. In this talk, we will introduce a new method to assess moods in animals, inspired fr
neurobiology and psychiatry: namely the quantification of neurogenesis or alternatively the amount of grey matter, in
hippocampus. Theswo hippocampal measures have been linked to moods and mood disorders in humans and we will argue
with appropriate controls, they can be used to assdadiimg affective states in other animals. We will review the evidence
supporting the use tiis method as a biomarker of mood in mammalian species and will discuss its potential to be used in ot
vertebrate species. We will describe how these measures can be used to compare the welfare impact of different husba
experimental procedurasdao test the efficacy of any potential refinement. These points will be illustrated by preliminary resu
from our ongoing research on lotgrm affective states in macaques and chickens. We will also discuss how these measures
help fulfilling thdegal requirement to assess the absolute severity level of experimental procedures repeatedly applied to labo
animals. Finally, we will discuss how moods relate to the concept of cumulative lifetime experience and what it maght mean
animal tchave a life worth living.
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FROM BETWEEN -INDIVIDUAL TO WITHIN  -INDIVIDUAL DIFFERENCES: WHAT CAN WE LEARN FROM
INDIVIDUAL -ORIENTED ANALYSES?

CM Goold and RC Newberry

Department of Animal and Aquacultural Sciehesyegian University of Life Sciendes, Norway
conor.goold@nmbu.no

Animal welfare is, primarily, a withidividual construct. Yet, classical experimental designs and data analyses in animal behav
and welfare are focused on detecting average differences between groups. Indirgdoes diffeow animals experience and
cope with their surroundings raise important distinctions between what occurs at the level of individuals and infém@mces made
aggregated or betweiadividual data. Investigations based on group differences otititinrindividual patterns or processes
when, for example, the welfare status of different individuals changes at different rates or individuals experiaheefifferent
towards the same events or the same scenarios. This synthesis (1) dramsroresearch on shelter dogs to illustrate how
individual differences in behavioural plasticity and predictability can violate the measurement invariance of behandural tra
(2) highlights some indivichaaiented approaches that may be usedultyitih animal welfare research. These include (a)
hierarchical regression modelling to quantify uncertainty in-indikidual differences, (b) network analysis to understand
individual heterogeneity in the organisation of behaviour, cognition andcmadféc) singlsubject research designs to explore
withinrindividual dynamic processes. Advantages and disadvantages in the application of these approaches are exposed. Ult
the implementation of individemiiented analyses to distinguish betwieem withinindividual differences offers greater clarity

in the assessment of animal welfare.
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USE OF THE ANIMAL WELFARE ASSESSMENT GRID (AWAG) TO MONITOR THE LIFE TIME
EXPERIENCE OF ANIMALS

S Wolfensohn

University of Surrey, School of Vetegindedicine, Guildford, UK
s.wolfensohn@surrey.ac.uk

Numerous methods of animal welfare assessment have been reported but the majority only look at the animal at one mom
time. The Animal Welfare Assessment Grid (AWAG) is a tool to reflect the kesopugranent of suffering that is often
overlooked and is helpful in balancing difficult decisions about the future of an animal or group of animals. Combin
retrospective and prospective anal ys edaus,tite quality sfdifg)swill gacilitate n i r
endof-life decisions in a wide range of species and circumstances.

The AWAG gives a schematic representation reflecting the five domains of animal welfare by assessing factors to meast
physical conditioof the animal, its psychological condition, the effect of interventions and the environmental quality. It recor
the changes in the state of the animal over time allowing for predictive, retrospective, or scheduled, event mtunstnaiteg and i
thetemporal component of suffering. It produces a graphic illustration of the lifetime experience which can be interyogated at
time point, producing a grid showing the effect of each component of the domains of welfare. This allows the effect of spe
refinements or interventions to be clearly evaluated and incorporates positive as well as negative aspects ofastlfare. The
that are scored on the axes depend on species, type of use, what records and samples are routinely collectedopacidl ia team af
required to define these factors. This in itself encourages consideration of the components of the ideal welfare state an
selection of appropriate welfare indicators. Using the AWAG allows objective feedback on changes affecting legelfare, er
drilling down to the separate components of welfare and produces an easily understood visual representation, encou
communication about welfare. The system allows specific areas to be identified as the particular cause of any @hange in v
erabling refinements to fecusedappropriately to maximise improvements wherever possible. It is being used to assess welfare
primates in research and in a zoo environment, of carnivore species in the zoo and of wild birds, which has vadlmthtéd its use
monitoring individual angroups of animals. It indicates how the-madflg of animals can be improved and demonstrates to
regulators, ethical review bodies or welfare groups that a proactive approach is being taken and that effectivkimgtion is res
the delivery of impre@d husbandry and care.

Please visivww.vhive.buzz/awatp give your feedback on this system and help us develop the software so it will meet th
requirements of you, your sector and your animals.
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TO WHAT EXTENT DO EXPERTS AGREE? 8 A STUDY OF PERCEIVED VALIDITY OF ANIMAL WELFARE
INDICATORS

P Sandgé 2 B Forkman, R Nghr 2, M Denwood tand TB Lund 2

1Department of Large Animal Sciences, University of Copenhagen, Copenhagen, Denmark
2Departmenbdbf Food and Resource Economics, University of Copenhagen, Copenhagen, Denmark
pes@sund.ku.dk

Background: In the absence of true validation, a simple face validity check is often relied upon to as=®asdexparsures of
animal welfare. It is asseninthat other experts in the field agree on what is a valid measure. However, little has been done to
this assumption.

Research questions: 1) To what extent do relevant experts agree on the validity of a number of specific measuagtteof pig an
welfare and of the relative weight that should be assigned to the underlying principles of Good Health and Apprapriate Behay
2) Are there systematic differences across groups of experts relating to their professional role?

Methods: We used a questiaine survey (a nguobability, availability sample) of animal experts. They were recruited from six
European <countries through the professional net wor ks o

controllers/inspectors (33.1 %)searchers (30.9 %), consultants (17.7 %), and veterinary practitioners (15.5 %). The participat
experts were introduced to 17 different animal welfare measures chosen from the Welfare Quality® project, relptgngrto either

cattle welfare and retgito the principles Good Health and Appropriate Behaviour. They were asked to rate the perceived valic
of each measure using arpld i n't Likert scale (from 0O overy pooré to 1C
cattle and/or pigs we contacted. Of these, 196 completed an online questionnaire (response rate=64 %).

Results: There was substantial disagreement on the validity of the 17 measures across all experts, even withid professi
educational groups. All measures wereaased 0 poor 6 by a subgroup of experts. St
Appropriate Behaviour in cattle to 2.2 in measures of Good Health in pigs), which reflect high variation in pergenetieralidit

11-point response scale. The awerpgrceived validity of measures relating to Good Health relative to those relating tc
Appropriate Behaviour was 0.89, 0.97 & 0.84 for pigs for Veterinarians/Consultants, Researchers & Inspectors respec
(significant difference between professiond,0d#), but 1.14, 1.08 & 1.03 for cows for the same respective professions (p=0.054

Summary: Experts do not agree on the level of validity of measures and face validity is therefore a weak argumesttahen it co
validating measures used in animbiargestudies. There were some significant differences between groups of experts but the
were minor compared to the overall disagreement.
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TOWARD A DIAGNOSTIC TOOL THAT REFLECTS THE ADAPTIVE CAPACITY - AFRICAN CATFISH AS
CASE STUDY

JGJ Boerrigter, WP Cofino2, R Manuel?, G Flik , R van den Bos and H van de Vis?

1 Radboud University Nijmegen, Organismal Animal Physiology, IWWR, 6525 AJ Nijmegen, The Netherlands
2 Alterra Wageningen UR, PO Box 47, 6700 AA Wageningen, The Netherlands
3Wageningen Livestock Research PO Box 338, 6700 AH Wageningen, The Netherlands
hans.vandevis@wur.nl

There is an increasing demand for more sustainable aquaculture and animal welfare is represented in the conclyt of sustai
Chronic stress consurnezgergy normally used fgmowth, reproduction or resistance to pathodéris reallocation of energy can
influence the time to recovery from a new, acute stressor. Therefore, recovery from a standardized acute stresser on top
normal or experimentalu s bandry conditions may reflect the allostati
allostatic state under those husbandry conditions. In fish codtipohie mediator of allostasis, as it influences processes such as
energy metbolism, immune system and reproductive system.

Her e, we present a model of the acute response to and
capability under normal husbandry conditions. For the development of thismenddelissed on African catfidblafias
gariepinufkecovery from an acute stressor on top of normal husbandry was studied in juvenile A. catfish in experiments. Fish
kept for 30 days under several different rearing conditions. After a monthefichallenged by 15 minutes air exposiasstess

their adaptive capaciBlood was drawn from fish before air exposure, directly after, 15, 30, 45 and 60 minutes after air expos
and plasma cortisol was measured. A database for plasma cortisotnwetedomish the results from these experiments. Data
indicative of allostatic load under normal husbandry situations were selected from this database. The selectedrdéta were int
into a model reflecting the stress response of African catfish armmdal Imusbandry conditions. Using the data, outer limits (5%
and 95%) of this stress response were calculated. Curve fitting was used to create a mathematical function ref@asenting the
cortisol peak and the recovery of cortisol to baseline lesiglg.this function, a calculated recovery time was determined. A
similar procedure for the outer limits (5% and 95%) was performed, providing a minimum and maximum calculated recovery ti

This first version of the model should be substantiated witiomalddata that cover a broader range of husbandry conditions
meeting the requirements of catfish. We anticipate that the implementation of the recovery model may be valualifara future w
assessments of African catfish farms or in interpreting fesul scientific studies regarding welfare. We foresee that the model
can substantially contribute to a standardized welfare and allostatic load assessment for cultured fish.
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DOES FEED RESTRICTION LEAD TO FAULT BAR DEVELOPMENT IN BROILER BREEDERS?
A Arrazolal2 E Moscol2 T Widowski 1.2 M Guerin23and S Torrey!2

1 Department of Animal Bioscience, University of Guelph, Guelph, Ontario, Canada
2 Campbell Centre for the Study of Animal Welfare, University of Guelph, Guelph, Ontario, Canada
3 Department of Population Medicine, University of Guelph, Guelph, Ontario, Canada
aarrazol@uoguelph.ca

Broiler breeders are quantitatively feed restricted up to 48%ilmturfeed intake, for the same body weight, during rearing to
control their growthrate. Alternative feeding strategies that increase feed allotment and reduce voluntary feed intake have |
developed to reduce hunger, frustration and lack of satiety; however, it is unclear whether qualitative feed resgition imp
breeder welfar€&ault bars are malformations perpendicular to the rachis of the feather as a result of stress as a feather grows,
high number of fault bars may indicate undernourishment, poor body condition, low survival probability, handling stress
i ndi vsuscephbllithto stress. The objective of this research was to compare the fault bars on featlestaci&tebrbiler
breeders on different feeding strategies. At 3 weeks of age, 1,680 Ross 308 pullets were allocated into 24 peofsféed with one
isocaloric treatments: 1) daily commercial diet (control); 2) daily alternative diet; 3) 4/3 commercidtdictiéyoper week);

and 4) graduated commercial diet with varyifigezhdays per week. The alternative diet had an inclusion afyh@¥nshulls

and 15% calcium propionate, increasing with time. At week 17, the juvenile wing feather (P8) was removed from 10 birds per
and at week 21, the same feather (induced) was cut for examination. Induced feathers are the regrowtheahafreplacem
removed feathers within the same follicle. The number of fault bars was macroscopically recorded for both juvenide and inc
feathers, and categorised based on fault bar length (longer or shorter than 5 mm). Feather mass and length R8re recorc
feathers had an average of 3.1+0.2 fault bars (maximum 16 in juvenile feathers and 15 in induced feathers). Biads in the ¢
treatment had a higher number of fault bars than birds in the other three treatments (P<0.01). Induced feathersdemded to h
higher number of faults, longer than 5 mm, than juvenile feathers (P=0.07). Juvenile feathers had a higher featleetomass relz
feather length, and feather mass was positively correlated with the number fault bars in juvenile feather® FPRO @ Inot

in the induced feathers (P=0.71). However, it is unclear how feather mass or length affects fault bar formationeTdfe inciden
fault bars was lower @lternative feeding strategies compared to control, which may indicate that ¢éugse Isélaed to reduce
the birdsd susceptibility to nutritional stress.
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KEYNOTE SPEAKER

THE WELFARE SIGNIFICANCE OF ABNORMAL REPETITIVE BEHAVIOURS
GJ Mason

Department of Animal Biosciences, University of Guelph, Guelph, Ontario, Canada
gmason@uoguelph.ca

Abnormal Repetitive Behaviours (ARBS) are a heterogeneous group of activities that range from forms derived from intentic
redirected movements (e.g. escapel at ed 6 s c r a b plucking gndhens) through to formsidadmg tadaleganglia
dysfunction (e.g. jumping and backward somersaulting in deer mice), with the aetiology of most being unknown (and what
should be included as ARBs [e.g. wiieeling?] also being a matter of debate). Despite this lack ofvatéciyreflects a need

for more empirical research), some strong themes emerge when examining the relationships between ARBs dm@ingnimal wel
First, at the group level, prevalent ARBs specifically typify populations with aversive past andéapetigeces (with growing
evidence that ARBs may reflect cumul ative I|ifeti milsewel f
negatives?o, wherein, despite poor wel f amthisis that isaoma tyges df a i |
aversive treatment promote inactive rather than active response styles (e.g. hiding, instead of repeated escapkeattempts tl
develop into ARBs). Third, when focusing on individual differantésgroups of similarly éated animals, subjects with
spontaneously high levels of ARBrareonsistently those with the poorest welfare. Again this pattern seems to be explained &
response style: faced with aversive conditions, some individuals become highly inactifelisptsacgohigh levels of ARB.

Thus ARBs are not good ways to identify which individuals are coping best or least well withrealegltang situation; nor is
genetically selecting against ARB likely to be a valid way to improve animal welfare.

Overall, the absence of ARBs in a population or management system is thus necessary, but not sufficient, to infer good lif
weltbeing (being insufficient because ARBs are not always sensitive welfare indicators, being prone to false negatives). Hc
the presence of ARBs in a population or management system (e.g. as is common in lahaugss etephants and giraffes,

and gestatingsows) i n contrast, reliably informative, warning of

Georgia Mason is a behavioural biologist whose research interests are in the objective assessment of animal clelfaie, effetthéhat
captive housing can have on brain, behaviour ardeingll She has a Ph.D. in animal behaviour @ambridge University, where she also
held a Clare Collegepdsb ct or al research fellowship. She taught vertebrate
Zoology Dept., where she was also a David Phillips BBSRC fellow.vBtetanGanada in 2004 to take up a Canada Research Chair at
University of Guelph. Professor Mason has over 150 publications, including pdparse Bciena@nd an edited, euthored book on
stereotypic behaviour.
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POTENTIAL METHOD TO MAP ANIMAL B ODY POSTURES ONTO THE VALENCE AND AROUSAL
DIMENSIONS OF EMOTION

LJ Keeling and D de Oliveira

Department of Animal Environment and Health, Swedish University of Agricultural Sciences, Uppsala, Sweden
linda.keeling@slu.se

Welfare assessment would be much easier if we knew which body postures reflect which emotion. We perhaps know this for
such as pain or fear, but we lack an objective method to integrate observations of body posturdsniemsidmal core
affectve space to identify a broader range of emotions. Here we propose a methodology that we suggesteraifiylhéelp

or provide supporting evidence for indicators of emotions for freely moving animals, andeRetatk specific and testable
hypothees to further our understanding. Using the dairy cow as a model, we present this methodology and our results. Wi
discuss assumptions and possible limitations of the methodology, while highlighting its potential.

Over a 9week period we observed awmck and tail positions of 72 lotwrised dairy cattle performing different stationary
activities; eating roughage, being brushed by a mechanical rotating brush or queuing to enter a single automatic kveking syst
identified body postures that weignificantly different between these activities. From a principle component analysis we als
plotted the data using concentration ellipses to illustrate how the ear, neck and tail positions clustered acrdferéme three d
activities (see figure).

Based on existing published data that a neck position below the horizontal and the ear position back down are associated
calm state in cows and that these two body postures loaded negatively on component 1, we named it arousal. Based or
studiessuggesting that both feeding and brushing are experienced positively by cows and that these two activities loaded po:s
on component 2, we named it valence. We discuss what this mapyiingeimsibnal space implies for the other body postures
and ativities we had observed. For example, it would associate

Arousal vigorous tail wagging in cows with a positive, high arousal state
(Component 1) and the asymmetric ear position (left ear back) to a more
+ negative emotion than right ear back. Such results are in keeping
Q4 Q]- with stidies in other species and are hypotheses that can be

tested in cattle. Our prediction that queuing is experienced

il \ Feeding negatively could be explored using motivation tests.
Queuing """;‘""9 Ear back up . )
St Human ethology studies have confirmed the usefulness of
‘ +Va|ence observations of body postu¥e suggest that body postures in
- Eafasym left (component2)  Other animals can be a window to their emotional state and that
Ear forward - : Neck above horizontal there is potential to use this method, following further testing in
ar asym right . . . .
other situations, to help develop and validate this useful
Far back down
approach.

Brushing

Q3 Q2
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COMPLEMENTARY APPROACHES TO UNDERSTANDI NG THE WELFARE | MPLI C
TO NORMAL® AFTER ELECTRI CAL STUNNI NG FOR HALAL ¢

NJ Beausoleill, CB Johnsort, J Webste’, M Farouk 2, A Saziliand S Dowling?

1Animal Welfare Science and Bioethics CentesgMéniversity, Palmerston North, New Zealand
2AgResearch Ltd, Ruakura, New Zealand
3Universiti Putra Malaysia, Selangor, Malaysia
n.j.beausoleil@massey.ac.nz

In New Zealand, electrical stunning to render animals insensible is acceptable pristaogHedal Recently, a new device was
proposed for stunning of sheep, goats and calves for commercial slaughter. To comply with Halal requirements, theye was a r
demonstrate that animals so stunned are capable of returning to normal statug] heafthy at point of slaughter. There are
challenges associated with the use of either behavioural or neurophysiological methods in isolation for evaluatiofy the effe
stunning. Therefore, we used measures of both behaviour and electroencéphékig@&)presponse to evaluate the welfare
implications and time to return to normal after-figdjuency head to back stunning of adult sheep and goats and young calves
For each species, 10 lightly anaesthetized animals were used to assess tineto réturro r mE% PrestErEEGG Yower).
Another group of 10 conscious animals was used to evaluate time to demonstrate behaviours including head liftohg, rightin
standing. Goats, sheep and calves returned to normal EEG between 8.8 and Ka8temistitening, on average. While only 7
goats, 5 sheep and 2 calves stood during 30 minutes of undisturbed observation, all but one sheep was capablerof standin
roused. Thus the device likely meets the criterion for Halal slaughter. EEG puabézlfealinterpreting behaviour expressed in

the early period after stunning by indicating the duration for which animals were unequivocally unconscious. Fordexample,
lifting occurred during the period of epileptiform/isoelectric EEG, states whiaticampatible with consciousness; thus this
behaviour should not be used to indicate return of awareness. Behaviour facilitated better understanding of lewsleskconsciol
during the progression back to normal EEG; expression of purposefidinedel behavi our during thi
(" 50% prestun EEG power) suggests some level of awareness during which welfare may be compromised. For example
average, attempts to right occurred during early transitional EEG while successful digitemgs to stand occurred during

late transitional EEG. On average, standing occurred after return of normal EEG though some animals stood much ea
Together, these results indicate that to safeguard welfare, slaughter after stunning usiegstiisiidestcur well before the

time at which epileptiform/isoelectric EEG ceases. In the current context, complementary use of behaviour and EE@ provides
most reliable support for achieving high animal welfare standards while also ensuringatlyainqudtiant requirements for

Halal slaughter are met.
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TELOMERES AS BIOMARKERS OF LIFETIME EXPERIENCE? EVALUATING CRITICAL PRE -REQUISITES
USING EUROPEAN STARLINGS AS A MODEL

C Andrews, D Nettle and M Bateson

Centre for Behaviour & Evolutiodewcastle University, Newcastle, Newcastle, UK
clare.andrews@ncl.ac.uk

Considering animalsd | ifetime experience is an i meuset an!
of animals in research emphasises such cumulagviereogd Yet measuring cumulative experience poses a challenge. Telomel
l ength or shortening is proposed as a promising biemark:

at the ends of the chromosomes which shorten witfifagye. is growing evidence that exposure to stress increases such telomer
shortening.However, to serve as effective cumulative stress biomarkers, telomere dynamics should adhere to certain proper!
prerequisite. First, exposure to multiple stressbould have additive effects on telomere shortening. Second)dsicess
telomere shortening should be Kamging, even after removal of the stressor. Third, telomere shortening should be influenced |
stress exposure only during the time peridthaifexposure; there should not be eaver effects after the period of stress
exposure on subsequent telomere dynamics. Fourth, effects of stress on telomere shortening should be apparent across d
life stages. We examined telomere dynamidsidtmglly inwild-caught European starlin@gurnus vulgaréscommon passerine
animal modelto evaluate against these criteria. Using ardeimty manipulation of nutritional and competitive stress, we found
that both stressors had independentesffen nestling telomere shortening. Shortened telomeres were still detectable in adulthoc
after birds had been subsequently reared under common conditiflesigiost The rate ¢flomere shortening occurring during
adulthood under standardized cdod@ was not affected by our earlier developmental manipulations. We found telomere
shortening, rather than telomere lemgthséo be the more sensitive biomarker of early experiences. We also examined telome
dynamics beyond early life, during experial exposure to an unpredictable food stressor in juvenile starlings, for which we her
report our preliminary findings. Our novel longitudinal experimental studies strengthen théet@®erforshortening as an
integrative biomarker of cumulativess.
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THE CHALLENGE OF ASSESSING WELFARE IN ABATTOIRS
E Wigham, S Wotton, A Grist and A Butterworth

Clinical Veterinary Science, University of Bristol, Langford, Bristol, UK
ew16433@bristol.ac.uk

Good welfare at slaughter is paramount not ontyiriimising suffering of animals but also in producing high quality meat and
me at products. However assessing what actually <consti:t
significant challenge. Fundamental factors such efs effetransportation, reactions to novel environments and underlying
commercial pressures make establishing a valid, reliable and feasible welfare assessment protocol difficult. Asiyects of ci
widely used welfare assessment frameworks, such &iféne Qality Assessment are not readily applicable or very difficult to
measure in full in an abattoir environment. Accurately determining the welfare status of animals during the shameperiod of
spent at the slaughterhouse has particular impoiaecealuating the effect of welfare improvement measures. As part of the
preliminary stages of a larger study we present a review of the literature regarding welfare assessment at slaegtiter and ou
processes involved to develop a novel welfsessasent protocol with a predominant focus on evaluating the-dmimah
interaction at the abattoir, and human operator attitudes to handling and treatment of the animals during theirygbdhess thro
lairage and the slaughter process. It is plahaethe assessment system developed will subsequently be used to assess &
measure lairage and slaughter animal welfare outcomes, before, and after abattoir staff in a number of slaugbtéiilants in t
and USA have receivtamingspeci fic 6ani mal wel farebd
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THE FUTURE OF ZOO ANIMAL WELFARE SCIENCE?
SM Allard, GA Fuller and SF Carter

Center for Zoo Animal Welfare, Detroit Zoological Society, Detroit, USA
sallard@dzs.org

The field of animal welfare science has grown tremendously over the last several decades. Over the years, walfaageassessm
progressed from being resodpesed to animabr evidencdased. Although advances have been made, the focus remains on
agects that are more readily discernible, and indicators of welfare, as they are being studied and reported oncareddrgely co
with behavioral and physiological measur es. These i mp
ervironment, but are at times not clear with respect to how they relate directly to welfare. Even using them in combina
remains challenging, as, for example, clear correlations between cortisol levels and behavior have been missing in some
Animal welfare scientists and practitioners working in zoos have promoted and are now routinely applyifmaseddence
methods, primarily using behavioral and physiological measures. This type of information is clearly important, foutait is time
dedicateeffort to more fully understand the affective states of animals. The study of emotions is a critical component to not ¢
understand but also improve the welfare of animals living in the care of humans. Several areas of work go beyond tradi
measuresf behavior and physiology and offer insight into the inner workings of animals, such as cognitive bias experiments
use of biological markers other than classical adrenocortical measures and the use of infrared thermography. Although
methods pesent their own challenges, they also offer significant promise for the study of affective states and therefore
examination and understanding of animal welfare. The Detroit Zoological Society developed a framework to identify the cr
components reessary to ensure animals living in the care of humans can thrive. Science is an important tool, but common ¢
and compassion are also at our disposal and absolutely must be part of the strategies we develop to understandraad improve
welfare. Caimuing to rely on only some components and measures prevents us from fully evaluating and understanding \
being, and therefore limits our ability to provide animals with conditions that enable them to thrive. This preseenaion will
work conducté on animal emotions and suggest future avenues of inquiry important to understanding how animals in zoos
faring.
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POSITIVE ANIMAL WELFARE REVISITED WITH A FOCUS ON THE ROLE OF BEHAVIOURAL
EXPRESSION

A Lawrence! 2and P Sandgé

1SRUC, WesdWains Road, Edinburgh, UK
2Roslin Institute, University of Edinburdfidlothian, UK
3Department of Large Animal Science and Department of Food and Resource Economics, University of Copenhagen,
Copenhagen, Denmark
alistair.lawrence@sruc.ac.uk

The concepof positive animal welfare has arisen relatively recently, partly as a response to the perception that animal w

science and debate on welfare issues has been oveerdsty f o
acress life sciences in positive emotions (affect). Writings on positive welfare have generated new concepts and Eenminologie
exampl e, Edgar et al ., (2013) developed a |ist ohftereBtgood

Confidence, Health), first proposed by FAWC (2009). In parallel there has been a growing input from a range of discipl
neuroscience, cognition studies and animal welfare science. An aim of this paper is to review what support these recent ¢
advances provide for an improved understanding of the FAWC good life opportunities. Following from this we aim to iden
remaining gaps in our knowledge of how to promote positive welfare in animals. In particular we want to focus on the wel
valueof behavioural expressions. It is a very old idea that it is bad for welfare to prevent behavioural expressions, but the
growing awareness that conversely behavioural expressions may be linked to positive welfare outcomes. Whilst there hav
somest udi es along these I|ines (e.g. study of the ©o6reward
behavioural expression can give rise to positive welfare of which we will here focus on two: (a) Behaviours caridbe dividet
thosetmt exhi bit properties of ©6nec e s-grooming. $Vailst evidancercircansstarttiadlye d i
points to luxury behaviours as indicators of positive welfare there appear to have been no formal studies of the relation
between expressions of different luxury behaviours and positive welfare outcomes, and also whether and how luxury beha
themselves specifically contribute to positive welfare as opposed to simply acting as indicators; (b) Another tfa@ relates
relevance of autonomy of behavioural decisions to positive welfare. It has long been known that having control oeéiathe timing
negative stimulus can reduce itsd har mful ef f ec sstady theHo we
relevance of control or autonomy of decisions on positive welfare outcomes. We believe that this update on positive welfar
contribute to the continuing development of the concept of positive welfare and the direction of future repeactbahnd
developments.
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MARKING TIME: THE IMPORTANCE OF CONSIDERING TIMEFRAMES WHEN COMBINING
PHYSIOLOGICAL AND BEHAVIOURAL STRESS ASSESSMENT

CA Hosie, AM Holmes, C Emmans and TE Smith

Amphibian Behaviour and Endocrinology Group, Departmaiblaigical Sciences, University of Chester, Chester, UK
|.hosie@chester.ac.uk

Despite repeated calls for caution, el evated gluconyort i
measure used to assess welfare. It has long been recognised that complementary approaches provide a fuller pieture. Howe
studies use more than one physiological measure and even fewer collect detailed behavioural data. How we might appro
measure stress over short and longer timescales is also vitally important for meaningful evaluation of welfarelybut very
considered. Our work examining husbandry in the laboratory Xesuglus laesieeds some light on the value of these
approaches.

In one experiment, male (n = 16) and female (n X.2@gvisiere housed in tanks with ecologically relevant (black = murky pond
bottom) and noimelevant (white) background colours (presentation order randomised). Higher levels-boineater
corticosterone were observed after 48h in tanks with a white backgropacedao a black background in the females (F =
10.721; p = 0.047) but not males. Body mass decreased significantly more after 48h on white backgrounds (F = 5914; p =
for both sexes. These physiological measures suggest a mixed but ratHemgieesstf white backgrounds. However

examining behaviour, at different time points, aldéneals f c
activity levels) was high for both sexes immediately after being placed dratdnke difference between black or white.
However, 48h later this behaviour had decreased significantly on black backgrounds2oniy2 &= ; p = 0.04¢

behaviour (rapid, repetitive swimming which can generate snout lesions) was signiferaoilywhigé than black immediately
after being placed in tanks (F = 4.523; p = 0.023). After 48h however, this behaviour had decreased significantdyren both cc
(white: z=2.354; p = 0.017; black: 2Z613; p = 0.007) showing no difference betwaskghounds.

This work shows that a range of measures, physiological and behavioural, provide more rounded stress assessment but tf
frames can be critical for valuable interpretation. This combined approach generates results that are lésssaiftenable
concl usions, but this complexity should be embraceifla Suc
particular species and, ultimately, lead to better improvements in welfare.
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VALUING ANIMAL WELFARE GECONOMI AN POLI CY MAKERS® NEEDS FOR W
MEASUREMENT

RM Bennett

School of Agriculture, Policy and Development, University of Reading, Reading, UK
r.m.bennett@reading.ac.uk

Policy intervention by government generally requiresekattieand exposkvaluations of policy, usually incorporating cost
benefit analysis of the relative pros and cons of the intervention. This requirement assumes that both the costitauad the bene
policy can be adequately quantified and assessed. Quantificatiocosfstioé policy to government, industry (e.g. livestock
producers) and others in society (e.g. consumers) is relatively straightforward but the benefits of policy intervemtioorare m
difficult to quantify. There is a substantial challenge for awéifeak science to provide quantitative and qualitative measurements
and assessments of the welfare status of animals before and after intervention. However, for policy evaluatlmenefing cost
analysis, there is a potentially greater challengwittepguantitative estimates of the societal benefits of policy in relation to the
societal costs in monetary terms. The nature and relationship of these two challenges and potential methods faeraddressin
are discussed. Example analyses in relatiotetventions intended to improve the welfare of farm animals are presented using
the economic concept of willingness to pay. The first example relates specifically to the implementation of the Earopean U
broiler regulation in England and Wales tthiésssecond considers a more generalised approach for societal valuations of chang
in animal welfare status. The merits and limitations of the different approaches raise important questions regaoéling the u
animal welfare science, economic and atfeemation in animal welfare policy formulation and decision making. Moreover, it
invites reflection regarding the nature and role of government intervention to protect and improve the welfare of animals.

Measuring Animal Welfareand Applying Scientific Advances Why Is It Still So Difficult?

UFAW International Symposium 2-28th June 2017
Royal Holloway, University of London, Surrey, UK



44

DO ANY FORMS OF PLAY INDICATE THE PRESENCE OF POSITIVE AFFECTIVE STATES?
J Espinosa?, JA Dallairezand GJ Masort

1Department of Animal Biosciences, University of Guelph, Guelph, Ontario, Canada
2Department of Comparative Medicine, Stanford University, Stanford, California, USA
gmason@uoguelph.ca

To ensure good or excellent animal-baitlg, we need objective welfare indicators that are sensitive to positive affective state
Could some forms of play behaviour be useful, valid tools for this job? Researchers wanting bygetiehis by validating
play behaviours as indicators of positive aff ectaiyWe cstveet
a heterogeneous group of behaviours, such that data from one form or species cannbt deptigeédo another form or
species. The welfare significance of each type of play must therefore bedeahdamedits own merits (and furthermore, we
already know that some forms of play actually increase rather than decrease in animals amdversiae situations). The
second challenge is that identifying conditions that inlaokitgdpsitive states in animals (rather than meielyvelyositive

states) is surprisingly difficult. To do this, we need clear, objective waysdoropetaii ze & pl easur ed, ©Oharg
animals; and furthermore, we then need to be able to experimentally induce differing degrees of positive affeciricadlysess emj
whether these influence play. The vast majority of waifamted @y research has not done this, but instead has compared
animals in subptimal environments (e.g. those in isolation, or housed in small barren cages) with animals in better ones. How
despite the general lack of relevant data, two possible foreaghafvgdlausibly been shown to be sensitive to positive affective
states in animals: roughdtumble play in rats and locomotor play in piglets. Given this, and also given the great need f
indicators of O6positive ataré vabdhtorywesdafcta coddddconstiuativelyiuildlon tHeises twau
intriguing cases, including highlighting some wedlerantualitativespects of human play that so far have beetiooked in

animal play research (e.g. the degrees to which play behar i s 6 f r ag me nt -play@nd playsactivitied). &ve i n
hope our guidelines will pave the way for more rigorous validatory research, some of which might then identify qualitativ
quantitative aspects of siypes of animal play thdd indeed indicate positive affective states.
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USING FACIAL EXPRESSION TO ASSESS EMOTIONAL STATE
KM McLennan tand MC Leach?

1 Department of Biological Sciences, University of Chester, Cheshire, UK
2 School of Agriculture, Food Rural Development, University of Newcastle, Newcastle, UK
k.mclennan@chester.ac.uk

Assessing emotional states through the use of facial expressions is fairly routine in human medicine and research. Tt
facilitated the recognition of specific changehe facial expression being associated with different emotional states. The use «
facial expression to assess emotional states in animals is still in its infancy, but is gaining pace. The primagnfoous has &
assessing pain with the developnoérgeveral speciesspeci fi ¢ o0gri mace scaleso6 for | a
species, with some of the facial changes showing consistency across the species. The current pain assessmenmtsagles have
identified several facial expressitmnges that occur in response to painful conditions, and are responsive to the administration
effective pain relief (i.e. causes a reduction in thagsaiciated change). Facial expressions have been demonstrated to be reliak
both within and betwaeobservers with minimal training, making them a potentially effective means of assessing pain in
experimental setting (i.e. retrospective, involving image and video collection and analysis). However, theicaitiitpétiogini

(i.e. live) eithrein a laboratory, veterinary practice or farm needs to be further investigated. As a fairly new discipline there ¥
been a number of conceptual and methodological issues identified in the development and use of facial expressiessscales t
other enotional states. These must be overcome in order to ensure the effective use of such a tool and to preserve the reli
and validity of the current scales. This talk will discuss how facial expression can be used reliably to assegesinotional s
animals and provide guidance on how such techniques should be developed and used to ensure validity.
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TOWARDS A PREDICTIVE FRAMEWORK FOR ASSESSING PHYSICAL TAG DETRIMENT ON BIRDS
CH ReesRoderick, ELC Shepard and RP Wilson

Swansea Lab for AninMbvement, Biosciences, College of Science, Swansea University, Wales, UK
798594@swansea.ac.uk

The attachment of tags to fremging birds has greatly enhanced our understanding of avian biology. From the minutia ¢
behaviours to vast transcontinental emoents, animdlorne sensors can be used to answer suites of biological questions, relatin
to the physiology, behaviour and ecology of wildihisits

Tens of thousands of birds are equipped with tags each year. The recent explosion in thealeativatogiment of miniature
sensors, along with the decrease in tag cost and size, makémam@negging technology an increasingly accessible and useful
ecological tool. However, aniratthched devices have been shown to have numerous detrimessaiiiplications, with some
authors documenting reduced rates of reproduction and survival. Current guidelines for attachment of external taigs to birds
that devices should not exceed 3% of the bird body mass. The implication is that physedl fdetni the tags scales
accordingly. This is obviously simplistic.

Here we introduce a unified framework for the assessment of putative physical tag detriment of birds. The framewda&)k combing
Collated species specific actipéitern data, 2) Prary physical issues resulting fromateachment (e.g. skin pressure, drag,
moment arm, thermoregulation), and 3) Derived biological and ecological issues resultiajtécmmiag (e.g. metabolic costs

of flight, swimming and walking, maximum cliatb,heat loss, speed, glide polar, lift to drag ratio, upthrust), in order to generate
a OPredicted Physical Detri ment Matrixo6 (PPDM). Thes, PPDI
for example, through provision of prégécdaily energy expenditure metrics, as a function of both activity and environment, fot
tagged and netagged birds.

The eventual aim is that the PPDM will be incorporated into a freeware program. The user will be able to inputscritical de
apperting to the tag, attachment method and species, into the program, and in turn receive an approximation of the physica
biological impacts of the tag. The intention is that this PPDM freeware should be used, 1) By scientists intendiagstordeploy
birds and, 2) By any body (such as the Home Office) responsible for approving the use of tags on birds. If a srhall fractic
current or proposed studies use the PPDM to modify study design this work could have a significant positive impiacdon wild at
welfare.
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ARE ALL MOTIVATION TESTS THE SAME?
A COMPARISON OF THREE TYPES OF CONSUMER DEMAND STUDIES IN FERRETS ( MUSTELA
PUTORIUS FURO)

ML Reijgwart 1.2 CM Vinke 2, CFM Hendriksen 12 M van der Meer, NJ Schoemakef and YRA van Zeeland

1Institute for Translational Vaccinology (Intravacc), Bilthoven, The Netherlands
2Department of Animals in Science & Society, Faculty of Veterinary Medicine, Utrecht University, Utrecht, The Netherlands
3 Division of Zoological Medicine, Department ofiCéil Sciences of Companion Animals, Faculty of Veterinary Medicine,
Utrecht University, Utrecht, The Netherlands
m.l.reijgwartl@uu.nl

Consumer demand studies are regarded as a valid method
enrichment. As experience with and knowledge on this type of studies increases, it has become evident that the result
consume demand study can be influenced by factors such as the type of task, the index used to calculate motivation, pre
experiences of the animals and the social environment in which animals are tested.

Despite the large body of research on best practioesrning consumer demand studies, two important factors that can
potentially influence the animalds motivation have not
for simultaneously and the items present in the home cage fadters may not only affect the results of the study, but might
also affect the interchangeability and validity of the differeipsabiat have been used in the past.

We therefore compared the results of three types of consumer demand studiesl peitfothe same animals. For this purpose,
six ovariectomized female ferrets were successively testetiambér, ®hamber and-8 h a mb éuto © @ éup.s e t

In each setip, we evaluated the maximum price paid (MPP) for the tested enrichigpen¢sated control chamber, the number

and duration of visits to the enrichment chambers and interaction times with the enrichments. Preliminary resuisandicate t
lower amount of enrichment chambers resulted in higher MPPs and smaller differeseestieetMPPs for the different
categories. A lower amount of enrichment chambers also resulted in longer interaction times with the enrichments and
frequent and | onger visits to the c¢hamberabbthutoAc dupmegultddi g h |
in equal MPPs for the empty and enrichment chambers, as well as shorter visits to the enrichment chambers compared
regular Shamber saip.

These results indicate that the outcome of a consumer demand study iswafbetietthe number of chambers and presence of
items in the home chamber. As testing all the enrichment categories simultaneously and limiting the number of iteens in the
cage aid in discriminating between the enrichment categories, these shdeld toettael list of best practices for consumer
demand studies.

Measuring Animal Welfareand Applying Scientific Advances Why Is It Still So Difficult?

UFAW International Symposium 2-28th June 2017
Royal Holloway, University of London, Surrey, UK



48

ONE CHICK CALLING ALTERS THE FLOCK AFFECTIVE STATE
KA Herborn 1, AG McElligott 2, B Wilson, MA Mitchell 3and L Asher?

1Centre for Behaviour Bvolution, Institute of Neuroscience, Newcastle University, Newcastle, UK
2 Department of Biological & Experimental Psychology, Queen Mary University of London, London, UK
3 Animal & Veterinary Sciences, SRUC, Edinburgh, UK
katherine.herborn@newasstle.ac.

When isolated, chick&4llus gallus dom@stics mi t a repetitive, high energy o6dis
around 5min in isolation, call rate halves. Pharmacological and cognitive bias studies suggest this véflgotslidtsftirom

an anxietyike to a depressidike state. We tested whether exposure to one chick distress calling could alter the affective state
the flock. Specifically, whether cal |l anxeetidee pernecsosd eosn icnofnat
produce stimuli, 2day old broiler chicks were recorded during 10min isolation, where they exhibited the predicted decline in
rate from 60 to 30 calls/min. From these recordings, we extracted 100 calls fromd gdmekate two artificial sequences of
vocalisations that mimicked the natural distribution of calls. The first used call rate and interval fror8 roinis@stibn,
corresponding to the anxiétyy ke phase (0f ast c al | fromgniniites &0, kcazrespordmg to the u s
depressioh i ke phase (0slow callingdé). To contrast with distr
soci al context (6control 6). I n t2vahicks medpectivaly) to allethree stimolisirea
randomised order, for one 18hr day per stimulus (15min playback/hour). In trial 1, playback days were alternatel with a d
cognitive bias testing, where we measured the time chicks spent diggsgfisavedust in 5 locations: known positive (trained
association with buried mealworms, removed for testing), known negative (never containing mealworms) and three
intermediate locations. Exposure to slow calling significantly reduced weightptgiback days. Compared to the control
stimulus, exposure to fast calling reduced digging in the known positive location. However, exposure to slow calling rec
digging in all locations. In trial 2, we filmed playback trials with a thermal camermvesively monitor chicks for signs of
stress. The onset of fast and slow calling, but not control calls, caused comb temperature changes consistenssviByacute stt
the end of the day, however, baseline comb temperature (outside of 15min playback¢ps ) was 1EC hi gher
slow calling, suggesting chronic stress. With varied approaches, we present a cohesive case for social contéggitive altering
state, and potentially welfare, of the flock. With slow calling in partieight loss, disinterest in potentially rewarding stimuli and
chronic physiological stress are all consistent with a dedikssitate.
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WELFARE ASSESSMENT I N COMPANI ON ANI MAL VETERI NARY PRACT
EASY

Z Belshaw!and LA Asher?2

1 Centre for Evidenekased Veterinary Medicine, University of Nottingham, Nottingham, UK
2 Centre for Behaviour and Evolution, Institute of Neuroscience, Newcastle University, Newcastle, UK
zoe.belshaw@nottingham.ac.uk

Companion animal veterinary surgeons are at the coal face of practical animal welfare assessment. The Royal @aijege of Ve
Surgeonsd (RCVS) oath states 0éABOVE ALL my constant en
mycaed and the RCVS Code of Professional Conduct for Vet
owel fared mean in a companion animal veterinary dacakrext -
not needed. This may be true in welfare science where definitions may differ between studies, whilst still allowing progre
within the field. However, the lack of clear, relevant definitions of key terms may present a major barrier to robust wel
assessents of companion animals. This is exemplified by the difficulty consistently applying the fifth welfare need, statec
Section 9 of the Animal Welfare Act (2006 ast s need to be protectteanelferhopatthpai n,
naturally occurring diseases of old age that is under veterinary care.

In this presentation we will describe motivators and barriers for owners and veterinary surgeons to discuss, asgess and ir
welfare during a companion animal veterinary cat@ultThis is explored through presentation of both current assessment
methods applied in a veterinary setting, anthtiiie research which have explored the application of welfare in this context.
Impacts of time, language and risk aversion wiijbkghted. We will propose that unambigious definitions of key terms such as
welfare, suffering and quality of life are necessary for those domains are to be consistently and accurately méessyred in ve
settings. To support this assertion, we presedence from a range of studies demonstrating the potential negative impact of
undefined key terms on the welfare of owned companion animals and the challenges of converting current definiticals into pra
assessment for use by owners and vetesanaggons. Finally, based on reviewing this evidence, we propose suggestions fc
alternative approaches to welfare assessment in a companion animal veterinary setting. We argue that these must includ
collaboration between animal welfare sciemtigtsal behaviour specialists and veterinary staff at all levels.
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(Universities of Melbourne, Adelaide and Sydney, South Australian Research and Developme
Rivalea Australia and CSIRO, Australia)

Developing a rapidly learnt gasinent bias test in a confined environment

DuBois C, K Merkies, DB Haley, TJ DeVries and P LawligUniversity of Guelph, Guelph, Canad
Examining the usefulness of qualitative data to supplemerfaam @guine welfare assessment too

du Plessis EW, NJ Beausoleil, CF Bolwell and KJ Staffo(flassey University, New Zealand)
Validation of a combined conditiongldce aversion and apprcasbidance paradigm for evalual
aversion in chickens

FernandezLazaro G, E AlonseGarcia and X MantecaVilanova (University of Alcala an
Universitat Autonoma de Barcelona, Spain)

Personality studies and training: Useful tools to asses emotions and promote positive welfare
A review

Ferreira JM, IAS Olsson and AM ValentinfUniversidades do Porto and de TaéMontes e Alto
Douro, Portugal)
A less aversive anaesthetic to adult zebrafish

Franco NH and IAS Olsson(Universidade do Porto, Portugal)
Non-invasive infrared thermography for welfare assessment of lalvodsory

Green J and C WithanfNewcastle University and Medical Research Council Center for Macaqt
Filling in the gaps: considering nocturnal behaviour patterns in assessments of captive primate

L Greening, E Habershon, S Collogsmith and T Ghaye(Hartpury University Centre, UK)
Perceptions of positive equine welfare

Hammerschmidt J and CFM Molento(FederaUniversityof ParanaBrazil)
Protocol for expert report on animal welfare as support for court decisions in ar@sslotruelty
suspicion

Harrison J, MLD Fallon and A Riach(Askham Bryan College, UK)
The importance of access to outdoor space for domestieddiatsdjuis a rescue centre

Hitchens PL, J Hultgren, J Fréssling, U Emanuelsorand LJ Keeing (Swedish University o
Agricultural Sciences aNdtional Veterinary Institut8yeden; University of Melbourne, Australia)
Improving animal welfare inspections by using epidemiological methods

James C, LG Asher and J WisemgbWniversity oNottingham and Newcastle University, UK)
The impact of ultraviolet wavelengths on broiler chicken welfare indicators

Kophamel S, M MartinezNovoa and GA Maria(University of Zaragoza, Spain)
The humarspet bond. From beginning to end. A Spasishiey

Leung V, E Zhang and DSJ PangUniversities of Montréal and Saskatchewan, Canada)
Realtime application of the Rat Grimace Scale as a welfare refinement in laboratory rats

Lima MLP, JA Negrao, T Grandin, AP Freitas and CCP Paz(Instituto de Zootecnia an
Universidade de Séo Paulo, Bl@alhrado State University, USA)
Easyassessments measur¢he welfaramprovementn handlingfacilitiesof livestockarm
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Lima MLP, JA Negrao, T Grandin, AP Freitas and CCP Paz(Instituto de Zootecnia an
Universidade de S&o Paulo, Bi@albrado State University, USA)
Whatbehavioutrait couldbeintroducedo beusedn abeefcattleexperimentdarmroutine?

Lundmark F, H Rdcklinsberg, B Wahlbergand C Berg
(Swedish University of Agricultural Sciences, Sweden; Abo Akademi University, Finland)
Mind the gaps! From intentions to practice in animal welfare regulations

Mackay AH, GM Cronin, M Singh, PJ Groves and D PhaldiThe University of Sydy, Australia)
A pilot study: Anicrobiologicahpproach to understanding feather pecking in laying hens

Martin JE and DEF McKeegan(Universities of Edinburgh and Glasgow, UK)
The elusive boundary between consciousness and unconsciousnessndlyseiraf EEGnay hold
the key

Martinez CA, P Szenczi, L Pérez, R Hudson, ME Morones and M de L Alonsg@niversidad
Auténoma Metropolitardochimilco, UATx, Universidad Nacional Autbnoma de México and Ur
Médica Veterinaria de la Poldiantada de la CDMX, Mexico)

Evaluation of individual differences in the stress response to-yoathgrseparation in the domes
horse

McLennan KM, MJ Corke and F ConstantineCasas(Universities of Chester and Cambridge, UK
Biomarkers of painseparating pain from inflammation

Mondon M, R Merle and C ThoneReineke (Freie Universitéat Berlin, Germany)
Systematic review on animal welfare indicators in dairy cattle to identify those of highest validit

Morgan K, A Wilkinson and J Coope(University of Lincoln, UK)
Public perceptions of feline characteristics-omang shelters and the impact these have on adt¢
success

Newell KJ, J Chitty and FM D Henson( Uni ver si ty of Cambhr iUKge
Use of reatime gedocation to remotely monitor locomotory behaviour as a potential proxy f
being in experimental sheep

Noble CE, LM Wiseman-Orr, AM Nolan, EM Scott and J Reid(NewMetrica Ltd, University ¢
Glasgow ané&dinburgh Naier UniversityJK)

Validation of a feline generic headtlated quality of life instrument with an add on module
osteoarthritis

Od Nei || DG, JF Summer s, (Dh R&yal Vatednary Gollege, UK B
Vetcompass: A new face fobust animal welfare research data

Oxley JA, CF Ellis, W McCormick and A McBride(Romford, Moulton College and Universities
Northampton and Southampton, UK)
A survey of common rabbit handling methods and reasons for their use

Oxley JA andSA GainegRomford and RSPCA, UK)
The welfare implications as a result of breed specific legislation in the UK

Perera BVP, JL Brown, C ThitaramRPVJRajapakseand A SilvaFletcher (The Elephant Trans
Home and University of Peradeniya, Sri L&ki#hsonian Conservation Biology Institute, USA; ClI
Mai University, Thailand; The Royal Veterinary College, UK)

Calves usingécal corticosteroid metabolites as indicator at the Elephant Transit Home, Sri Lan

Reaney SJ, H Zulch and LM CollingUniversity of Lincoln, UK)
Using pet owners in assessments about their pets personality and health status: Wh
characteristics may influence responding

Reijgwart ML, NJ Schoemaker, MC Leach, CFM HendriksenM van der Meer, CM Vinke and
YRA van Zeeland (Institute for Translational Vaccinology, Utrecht University, The Nethel
Newcastle University, UK)

Development and validation of a Ferret Grimace Scale (FGS)



Poster
session

29th

29th

27th

28th

27th

27th

27th

29th

28th

29th

28th

27th

27th

28th

29th

Riemer S, L Assis, T Pike and DS Mill§University of Bern, Switzerland; University of Lincoln, Ul
Are your ears burning when |1 88m not there?
in dogs with infrared thermography

Robbins JA B Franksand MAG von Keyserlingl(University of British Columbia, Canada)
More than a feeling: an empirical challenge for descriptive;statatatcounts of animal happiness

Rose PE, J Linscott, S Banks and R CromiJniversity of ExetelVildfowl and Wetland Trus
Sparsholt College Hampshire, UK)
Benchmarking positive welfare in commbnlysed zoo birds

Sandri C, A Martini, S Normando, W Magnone, B Regaiolli and C Spiez{®arco Natura Viva
Garda Zoological Park and Universitiadua, Italy)

Could animal behaviour and behavioural flexibility be measures of welfare of zoo animals: Th
mixedspecies exhibit of Watusi cattle in a safari park

Schmitt O, LA Boyle, K O'Driscoll and EM Baxter (Teagasc, Ireland; Unisiéy of Edinburgh anc
SRUC, UK)
Assessment of the emotional state of pigs reared artificially or by a sow

Scullion Hall LEM, S Robinsonand HM BuchananSmith (Universityof Stirlingand AstraZeneca
UK)
Integratingneasuresf welfaren thelaboratoryhouseddog

Sommerville R, M Upjohn, K Wells and A ThomagBrooke Action for Working Horses a
Donkeys, UK)

From paper to practice: Collaboration as impetus for implementation of the latest anime
concepts

Spence CE, M Osman and AG McElligot{Queen Mary University of London, UK)
Public attitudes to animal sentience and welfare

Spiezio C, C Vandelle, B Regaiolli and C SandfParco Natura Viva, Garda Zoological Park, |
University of Liége, Belgi)
How do we measure the effectiveness of env

Stirling J (Edinburgh Napier University, UK)
Does the cagegapping of corvids cause unnecessary suffering? A behavioural study of trapped

Stokes JE, DCJ Main, S Mullan, MJ Haskell, F Wemelsfelder and CM Dwyg&miversity of Bristol
SRUC, UK)
Collaborative development of positive welfare indicators with dairy cattle and sheep farmers

Stomp M, S Henry and M Hausberge(Université d&®ennes 1, France)
Are positive emotions reliable indicators of welfare in horses?

Studer BHP, J Volstorf, MF Castanheira, JL Saraiwad P ArechavalaL6pez (fairfish internationa
association, SwitzerlaMediterranean Institute for Advan&tddiesSpaip
FishEthoScoreAs sessment of fish species® potenti:

Sutherland MA, GM Worth, M Stewart and KE SchiutfAgResearch Ltd., LIC and InterAg, N
Zealand)
Leaving no stone unturned: Assessing the welfare sfrealrarl on stones

Tamioso PR, A Boissy, X Boivin, H Chandéze, S Andanson, E Delval, CA Taconeli, GP Silva ¢
CFM Molento (Federal University of ParandJFPR, Brazilinstitut National de la Recherc
Agronomiquéd INRA, France)

Behavioratesponses of sheep submitted to human presence and brushing
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Tanner N and A Marshall(University of York and Flamingo Land Ltd., UK)
Influence of husbandry and enclosure design on the welfare of captive giraffes

Telkdnranta H, A Koskela, S Somppi, MV Kujala, H Térngvist, O Vainio and M Vainionpé:
(University of Helsinki, Aalto University &feterinary Clinic Askéljnland; University of Bristol, UK)
Thermography reveals emotional arousal in rats encountdringteferred food

Thorpe SKS, N Hanson, E Saunders, R PietragelBrown, C MacDonald, K Pullen and J
Chappell (University of Birmingham, Twycross Zoo and BIAZA, UK)
An enclosure design tool to enable zoos to create integratéghevddclosurder Great apes

Ursinus WW, B RietveldPiepers, JH Bongers and THM Sijm(Netherlands Food and Consun
Product Safety Authority, The Netherlands)
Animal welfare risk assessment of the food supply chain

Vandenabeele SP, RP Wilsaand A Grogan(Swansea University and Royal Society for the Prev
of Cruelty to Animals, UK)
New technology can help assess stress levels of animals

van der Laan JE, AS van der Wal, LM Bril, JAM van der Boapd CM Vinke (Utrecht and
Wageningen Universdand Research, The Netherlands)

Canine welfare monitoring: evaluating nocturnal activity as an indicator of adaptability of dogs -
environment

van Rooijen J(Wageningef,he Netherlands)
Answergo questiongoncerninghe scientificstudyof animalwelfareandsuffering

Varner GE (Texas A&M University, USA)
A utilitarian framework for categorizing and assessing welfare improvement strategies

Vogel CJ(The Chamber of Experts, UK)
Examining the animdlthe starting point of Wfare assessment

Webber CEand PC Lee(University of Stirling, UK)
Behavioural development and play in elephant calves

Wells DL, PG Hepper, ADS Milliganand SBarnard Queends Uni versity
The value of paw preference as a meatuamine welfare

Westen HR (World Horse Welfare, UK)
The ongoing horsemeat scandal

Williams CJA, LE James, W Joyce, C Taulbjerg, CAC Leite, MF Bertelsen and T Wang
(Aarhus and Copenhagen Universities and Copenhagen Zoo, Denmark;)kiedesy of Sdo Carlo
Brazil)

Assessing acute and pogerative welfare in reptiles: Case studies in snakes and terrapins

Witham CL (Newcastle University and MRC Centre for Macaques, UK).
Using automated video analysis to monitor socialneldgis in growoused macaques

Zhang E, V Leung and DSJ PangUniversities of Saskatchewan and Montréal, Canada)
The influence of rater training on reliability when using the Rat Grimace Scale

Zhang Y and CJC PhillipgUniversity ofQueensland, Australia)
Climatic influences on the mortality of sheep exported from Australia to the Middle East

Zobel Gand J Webstef(AgResearch Ltd. and Massey University, New Zealand)
OFar mi ng -bsyherp driskntieabincreasing ustedfinology will erode our obligations to ¢
for animals?
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IS THERE WILD ANIMAL WELFARE? IF SO, WHEN AND WHAT TO WORRY ABOUT?
IE Addison and LH Thomas

Veterinary Association for Wildlife Management, Chieveley, UK
iea@btinternet.com

Where arecosystem is undisturbed there is no excuse for human interiensiave the antelope is to starve the lion. However,
where man has unbalanced an ecosystem e.g. by removal of apex predators, there is now a welfare argument for interventior

However iti s axi omat i c -iNla twe d.NGansdobsadss/faelngs can never be proved by behavioural or
physiological critefiand no marker, e.g. a neural correlate of consciousness, has gained general acceptance. So when are fe
Only then ddbehavioural or physiological crithege any welfare meaning and can there be a science of animal welfare.

Assuming consciousness did not jump into existence fully fledged e.g. as an emergent property inevitable at & beaiain of stag
complexity,it will manifest gradations as brains evolve, selected for increased effectiveness of responses to more and
environmental challenges. The chief of these must be responding to immediate danger, which used the reflexesyand assoc
learned behavidound in even the simplest animals, and eventually conscious recognition via feelings.

We suggest that pain and panic were the first to break through into consciousness, as they signal the need fooimmediate
pain means injury and panic faildreaping. Thus these emotions may give the most immediate increase in survival value fo
being felt, so selected at a simpler brain level than the rest. First thingssfioblviously more important to evolve feelings to
figure out immediate danglean to revel in distant metaphor!.

But 6éwhere to draw the |l ined6?. I n our thinking, gusites wi
brain capacity. The levels of consciousness at which more complex emotions emangermuaosteasing levels of brain
complexity, in particular that of the cortex in mammals and its analogues in birds and fish, (Though, cephalopads?). The
cortical reptilian braiprovides for the basic survival emotions as physiological and lveheesponses. Add on cortex and you

add on the likelihood of feelings, progressing to more and more complex emotions, eventually Shakespeare, anditiie moral c
to worry over wild animal welfare.

In sum, we argue for a graded appearance of fepiimgsind panic being the feelings most likely to appear early by natural
selection, so the prime (perhaps, for markedly less corticaligpenabde brains, the sole) welfare consideration when managing
wild species.

References:

1. Dawkins MJS. Whnimals MattetOUP, 2012.

2. Kirkwood J K and Hubrecht R. Animal Consciousness, Cognition and Werifaral. Welfare 2001 10185

3. Broom D M. Animal welfare: copindn: Encyclopedia of Animal Rights and Animal Welfare, 2nd Edn (ed MrigekoffpS@nteeBaood Press. 2010.
4. Panskepp J. Affective Neuroscie@igP, 1998.
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EPIDEMIOLOGY OF CANINE OSTEOARTHRITIS (OA) IN THE UK DOG POPULATION AS ASSESSED AT
PRIMARY VETERINARY CONSULTATIONS

K Anderson?, D 08§ MNZ2ulch J R Meeson?, D Sargan3, D Brodbelt 2, J Summerg and LM Collins 14

1 School of Life Sciences, University of Lincoln, Lincoln, UK
2 Royal Veterinary College, London, UK
3 Department of Veterinary Medicine, University of Cambridge, Cambridge, UK
4 Faculty of Biolagal Sciences, University of Leeds, Leeds, UK
kanderson@lincoln.ac.uk

In order to prioritise welfax@iminishing diseases in veterinary medicine, reliable information on prevalence, severity, duration
other aspects are crucial. Osteoarthritis (OA) is the most common joint disease in both human and veterinangimgdicine, po
considerable challenge to canine welfare, and therefore epidemiological investigation in this disease is warranted.

The aims of this study were to evaluate the epidemiology and impact of OA in dogs, and to describe clinical diagnosis
managemérof OA in primarycare veterinary practice. In order to investigate the psychological as well as physical impact of (
on quality of life, this study aims to identify dog behaviours associated with OA.

The VetCompass database was used to accessdataidadm dogs attending primaaye veterinary practices in the UK. The
study included all VetCompass dogs under veterinary care during 2013. Candidate OA cases were identified usingfa combin:
search terms across the database and a randomveuddben manually evaluated against a case definition.

Of 455,557 study dogs, 16,437 candidate OA cases were identified of which 6104 were manually checked and 4196 were co
as OA cases. Additional data on demography, clinical signs and mamagenobteiined via clinical data review and automated
extraction processes, then exported for analysis.

The estimated prevalence (accounting for subsampling) of OA was 2.48% (95% confidence w2&8nlThd4nean age of
diagnosis of OA occurred &b years (+ 3.6yrs, SD). Golden retrievers (2.87%), Labradors (2.27%), German Shepherds (1.8:
and Rottweilers (2.01%) were the most frequently diagnosed breeds. Of the OA cases 19.9% had at least one beha
complaint, with quietness and reluctaocexercise reported most frequently. Regarding management, 88% of OA cases wel
given at least one treatment for OA. Results of epidemiological findings will be discussed in relation to the impact on ce
welfare, and how these metrics can be useibtitige OA in veterinary medicine.
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DEVELOPMENT OF A WELFARE ASSESSMENT PROTOCOL FOR CATS HOUSED IN RESCUE SHELTERS. A
PRELIMINARY STUDY

L Arenal 2 GV Bertesellit, S Messoritand N Ferri !

1lstituto Zooprofilattico Sperimentale di Abruzzo e Molise, Campo BiZdi@f);Teramo, ltaly
2Faculty of Veterinary Medicine, University of Teramo, via R. Balzarini 1, 64100, Teramo, Italy
larena@unite.it

Millions of cats routinely enter anirslaglters each year around the world. Currdrghg are no general minimum standfards
shelter cats® housi ng, h aaudltoithe grigisahlatatichiorseptitasabia)n tleemMmemefta cay . ¢
enters a shelter its welfaraymbethreatenby a broad range of potential stressors, such as the confinement in unfamiliar
surroundings, change in daily routine and group housing. In addition, inadequate environment and inappropriate sh
management might further impair the welfare conditionshoé ani mal s . Measuring shelter
relation to theirlong er m confi nement and to the adoptions® success.
general lack of welblidated welfare indicators lie tscientific literature and to the heterogeneity in facilities and environments,
which may make the assessment difficult.

This study describes the development of a new t oaootocdpot el
includes different welfare measures, being either management, resource-lmasadjnvahich are to be recorded at three

assessment l evel s: shelter (n=6: ani malsd turnovepen mor
(n=9: area, structure, feeding, water supply, bedding, litter, environmental enrichment, behaviour and emotional state)
individual (n=6: body condition score, diarrhoea, respiratory problems, lesions, lameness and behaviour). Each of the a
mentionedmeasures might containsule asur es (e. g. the oOwater supplyodé measu
bowl sd di mensions, the number of bowlsd posts, the prese

The preliminary version of the protoeas designed to be easy to conduct, standardised, carried out with minimal expense |
terms of time and resources) and generating minimal stress response in cats.

The preliminary protocol was applied in 26 Italian cats shelters; 746 cats werdyiraliseised, with the aim of testing its
validity and its feasibility and to refine the dseldihgar e
those less relevant

A logistic regression will be carried out to assegsotbntial of the protocol as a tool to identify welfare hazards in shelter
environments. Furthermore, once obtained a final protocol;ratésstreliability test will be also performed. The obtained
protocol would be the firsine allowing a holist&ssessment of cat welfare in shelter conditions.
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ASSESSING RISKBWHICH FACTORS MAY AFFECT ANIMAL WELFARE?
SS Arndt and VC Goerlichlansson

Department of Animals in Science and Society, Division Animal Weltgver&tory Animal Science, Faculty of Veterinary
Medicine, Utrecht University, The Netherlands
s.s.arndt@uu.nl

Ensuring animal welfare in general is imperative from a legal and ethical point of view and a distinct scientifigaald societa

Objective, sciencbased frameworks are necessary to address issues related to animal welfare and to enable appro
management hereof.

Identification and characterization of potential risks and benefits for the welfare of animals can be put into practice
i mpl ementing O06risk assessments?o. Ri sk assessment plsans
guidelines to address and ultimately improve procedures, circumstances and/or management strategies.

A RAP focusses on a defingarget population, identifying relevant risk factors related to environmental conditions like housin
and management, without assessment of animal based measures.

The exposure of the target population to the potential risk factors, and possiblercesdhereof for the welfare of the
population are characterized using on site data collection and literature research.

Weighting of the identified risk factors regarding their potential impact is enabled by classification into fourtalifiegnt ca
each comprising four scores:

Generalization (which part of the target population is exposed to potential risks)
Duration of exposure to potential risks

Intensity of exposure to potential risks (ranging from mild to terminal)
Probability of exposure pmtential risks

PONE

We would like to present the implementation of animal welfare risk assessments by means of an example, and will highlig
advantages and challenges of a RAP while aiming at objectively assessing risks to the welfare of andogupegulata
research kennel.

In our view, this approach provides a highly valuable scientifically sound and objective framework for identifyaminredks for
welfare. We are convinced that this approach will facilitate communication and mamagesuent,treduce or eliminate the
risks that might negatively affect animal welfare.
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QUANTITATIVE AND QUALITATIVE DATA GO HAND  -IN-HAND
D Autier-Dérian

Animal Welfare Consultindryon, France
d.autiederian@animea|fareonsulting.fr

Il rrespective of the approach -uassead tme aassusreesss6 aanriemail ntweil
observation of the animals, which actually matters for ethology. Behaviour data can be collected and analysedeinvayquantitati
as Otraditional é ethology al ways does; but they aviaunst al s
veterinary surgeons always do in their clinical approach. Actually one would rather speak about standardised versus
standardised methods and to compare which is the best to evaluate animal welfare.

The question also lies with the training and competences of the people carrying out the welfare assessment, nétayply wheth
are veterinary surgeons or not. For icgtaconfronted with a wound, going through a standardised assessment framewaork, sut
as Shelter Quality © for dogs or Welfare Quality© for farm animals, a veterinary surgeon would not only look ahthe size o
wound but would also consider the potefittare evolution of the lesion and the pathology behind before he scores the wound.

Moreover, one of the most difficult questions to answer is whether the animal has a normal behaviour or not. Wheat is consic
normal for one species, one breed or odigidual might be abnormal for another. Behaviours might be reactive or pathological.
Among other considerations, these illustrations tend to highlight that we need to ask ourselves whether standardiged methc
relevant enough to distinguish normedug abnormal behaviours.

The presentation will seek to question the pros and cons of both standardiseestamdiawalised approaches with the aim to
assess and improve animal welfare. Several examples will be used to illustrate how this agphpémiesdaed for different

uses (e.g., such as dog used in a laboratory setting or as pet, such as a pig bred in a laboratory setting avdd)aTaem for f
responses depend not only on the per s dheevallation buidlso p the thue a
aim of the welfare assessments.

No matters what yardstick one chooses to apply: it is of most importance that ethologists and behaviourist vetesinary surg
share their experiences because quantitative andtigeialdtandardised and rstandardised approaches are not mutually
exclusive but can truly build the one on the other.
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WELFARE ASSESSMENT FOR MILITARY DOGS
D Autier-Dérian 12 A Levieuge?, E Fontaine, M Freulon %, S Bouel, C Quaini, G Trombini *tand G Florencel

1Service de Santé des Armées, France
2Animal Welfare Consultind.yon, France
d.autiederian@anime|fareonsulting.fr

The use of French military dogs depends on a specific regulation which focuses on environmental based measures. Mol
working with dogs implies life conditions such as isolation during resting which could be detrimental for a so@altspecies. F
yar s, the French Armydés ani mal wel fare group has been
whatever their use.

Two thousand five hundred French dogs are currently deployed over the world in military operations. Most &etgam ar
shepherd males but more females and varied breeds are used years to years. Dogs are trained for many tasks, sfich as de
drugs or explosives, search of people, security of individuals or locations or even avalanche research dog.

D o g Glfare wssessment has to be carried out at different times from its acquisition to its retirement at about 8 ygars old, t
into account the exposition to significant constrains such as threatening events or extreme temperatures. At specific t
retr e me nt or when abnor mal behaviors appear, dogds wel f a
protocol inspired by the Shelter Qualilys al so used to assess dogs6 welfare |
Quality® are highlighted and developed through twelve criteria. Measures are taken at different levels and locations dependi
the dogds work and concern management , resources ared an
threshold of each measures are considered of high importance.

This example will show how tBkelter Quality@rotocol can be implemented for military dogs.
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DEVELOPMENT OF A ROBUST CANINE WELFARE ASSESSMENT FOR DOGS IN TRAP -NEUTER -RETURN
PROGRAMMES

HJ Bacon, H Walters, V Vancia and N Waran

Jeanne Marchig International Centre for Animal Welfare Education, Royal (Dick) School of Veterinary Studies, University c
Edinburgh, Easter Bush, Roslin, Edinburgh, UK
heather.bacon@ed.ac.uk

TrapNeuterReturn (TNR is considered by animal welfare charities, academics and the OIE, to be an essential tool in the con
of dog populations, zoonoses and hudwmn conflicts. The ubiquitous nature of TNR, its application by leading animal welfare
organisations, and theor welfare implications of alternative dog population control measures, all contribute to the perception
TNR as a positive welfare intervention. However the variety of techniques used in TNR projects, combined with the focus
population control, magsult in the suffering of individual dogs within the programme.

This project has reviewed existing scientific literature, and harnessed the experiences of staff in TNR programbglthrough a
analysis to develop a composite canine welfare assgsstoent comprising both behavioural and reseéhased measures.
This welfare assessment protocol, has been trialed and refined at two existing TNR programmes to ensure praefitality in the f

A robust and practical dog welfare assessment wiliralleidual dog welfare to be objectively measured throughout the TNR
process, and for individual projects to benchmark their progress in improving dog welfare in TNR. Identification i&f key well
problems within a project also allows for remedial astimntaken in order to safeguard dog welfare.

The authors have additionally identified gaps in current understanding and interpretation of dog behaviours amongst
stakeholders contributing to the protocol. This highlights the need for educatime ibedaviour, even amongst staff who work
regularly with dogs, in order to allow them to accurately evaluate, and thus ensure, dog welfare.
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GOATS DISCRIMINATE EMOTION -LINKED CALLS BASED ON VALENCE
L Baciadonna and AG McElligott

Queen Maryniversity of London, Biological and Experimental Psychology, School of Biological and Chemical Sciences, Lonc
UK
a.g.mcelligott@qgmul.ac.uk

Animals may transmit information about emotional states through their vocalisations. We investigatepatsheathnr
discriminate conspecific calls with different emotional valences (positive vs negative), using adisizhiatation
rehabituation paradigm. Subjects (n = 24) were initially habituated to a stimulus by exposing them to 9 callseframintae sam
(positive or negative). After habituation, a stimulus of opposite valence was presented (n = 3 calls). Finallyththetsgémulus
subject was habituated to, was presented again (n = 1 call) to check for a new attention shift. The dkiregsgtethiel sound
source and the physiological reactions to the calls were measured. During habituation, goats reduced the raterdkltuking towa

speaker (linear mixedf f ect model (LMM) ; g 2(1) = 30. Ookingingreased Metweed 1)
the Bt(D10) andthe2( D11) <cal | of dishabituati on {dbisddion cdlZR13) and thee 5
3rd call of dishabituation (D12) wer e an ®&02;9wddll, goasnoolked f e
more when a negative call/l was played. Hear't rate decr ea
123.85 + 3.71 BPM, mean last call: 108.59 + 3.48 BPM), regardless of the valence, and didmeitbkatige dishabituation

or rehabituation phases. Hearat e variability (HRV) during habituation w:
= 0.052); it was generally lower when a positive call was played (mean: 53.55 + 2.3%9adspamgptive (mean: 57.21 + 2.01

ms). When the first call of dishabituation was pl a§7red, |

p = 0.033); higher when a positive call was played (mean: 59.59 + 4.95 ms) compatied {meag: 48.53 + 6.1 ms). Finally,

the 39 call of dishabituation was compared to the rehabituation call and an interaction effect was found between call numbel
val ence (LMM,; g2 (1) = 4. 36, p = 0. (& 51.761RA33 ms) than foopesitive f
rehabituation calls (mean: 70.12 + 3.52). Our results indicate that goats discriminate between calls of differeestigddince. In

the perception of emotidimked calls in livestock is important for evalgdtieir potential role in emotional contagion.
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MOTOR AND STRUCTURAL LATERALISATION AS ME ASURES OF STRESS INDOGS ENTERING A
KENNEL ENVIRONMENT

S Barnardy, DL Wells 4, PG Hepperland C Burani?

1Animal Behaviour Centre, School of Psycholpgye e n6s Uni ver sity Belfast, Belf
2Dipartimento di Scienze Chimiche, della Vita e della Sostenibilita Ambientale, Unita di Biologia Evolutiva e Furezisitéale, Univ
degli Studi di Parma, Parma, ltaly
s.barnard@qub.ac.uk

Previousstudies have largely reported that shelter dogs may suffer poor welfare especially during the first few days upon ent
to a kennel environment.

Commonly used welfare indicators are often resamatéimeconsuming. The identification of quick andyto-assess measures
to identify those animals that may be at welfare risk when kennelled, would enable a prompt intervention aimed at impre
welfare.

Laterality, i.e. the specialized functions of the left and right brain hemispheres when prooéssialgand environmental
information hasbeen increasingly used in #muman animal research as a predictive indicator of personality traits, emotional
processes and stress reactidiasor bias, such as the preferred use of one hand or paw oveethehen performing a task, is

one of the most widely used measures of laterality. Structural lateralization, however, has received less attemtéspuidthough
studies have reported an association between, for example, hair whorl charactdr@imaandl tendencies in dogs, horses
and cattle.

Our aim was to investigate if motor (i.e. paw preference) and structural (i.e. hair whorls) measures of lateratigdcsild be u
predictive indicators of stress (i.e. cortisol levels) in a saBpldogk entering a rescue shelter.

Early morning urine samples were collected on t heordedni ma
the presence and direction (clockwise/anticlockwise) of hair whorls on specificthechedyf (chest, mandible and elbow).
Finally, we scored the preferred paw used by the dog duringetrievdl task (KoY test).

Analysis showed no significant correlations betweam t he
strength of paw bias). We could not detect whorls in 6 dogs due to their hair type or touch sensitivity. For the dagajning 24
no significant differences emerged in the cortisol level of dogs with a clockwise versus anticlockwise hair whoelbodyny of t
areas observed. However, dogs presenting with a hair whorl on their elbow had significantly lower cortisdbtgs/athithat

did not have a hair whorl on that body area-£223, p=0.02).

Our preliminary results suggest that there could be a relationship between hair whorl characteristics and stregs levels i
entering a kennel. Structural indicators of lisjereay provide a quick and efficient measure of welfare risk for shelter dogs.
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THE ON -FARM APPLICATION OF QUALITATIVE BEHAVIOUR ASSESSMENT TO GOATS, SHEEP,
DONKEYS AND HORSES IN THE AWIN PROJECT

M Battini 3, E Canali?, F Dai 1, M Dalla Costal, C Dwyer?, S Mattiellol, M Minero *and F Wemelsfelde?

I Dipartimento di Medicina Veterinaria, Universita degli Studi di Milano, Milan, Italy
2SRUC, Roslin Institute Building, Easter Bush, Edinburgh, UK
monica.battini@unimi.it

Positive welfare indicators play an important role in ¢
should be included in animal welfare assessment protocols. Qualitative Behaviour Assessment (QBA) is one of several ind
usedto evaluate positive emotional state in farm animals. This method relies on the integration by assessors of pateived de!
behaviouragxpression, posture, and context, using qualitative descriptors such as relaxed, confident or anxiougt8atisfactory
observer reliability and relations with other scientific welfare measures in a range of species have been reportesh for QBA
applied in controlled experimental studies, however varying resufidrin oonditions indicate a need for furtheestigation

and validation.

We reviewed the outcomes of research carried out for tfien&&d Animal Welfare Indicators (AWIN) project, which was
aimed at investigating the possibility of including QBA in tferanwelfare assessment protocols for gelaéep, donkeys, and
horses.

For each of the four species, a list of QBA descriptors was developed by expert focus groups, and subsequently.tested or
Goats and donkeys were assessed at group level by tednabsédr@ers with varying backgroundisle sheep and horses were
assessed individually by 3 observers, respectively. After adequate traiobwgrigereliability for all the species was found to

be high (p<0.001). In goats, rsignificant correlations were found when observers weradequately trained. Principal
Component Analysis (correlation matrix, no rotation) was used to identify main dimensions of expression for each of the
speci es, with PCl1l generally «c¢har aconfieming shat@g allows doodistinguisha n d
between animals with different emotional states. Animal scores on these dimensions correlated in various ways avih other v
measures taken for the different species. In donkeys, PC1 scores were positively correlatéde wihppasiés to human
animal tests; in horses, anintas$ obtained positive scores on all other AWIN welfare indicators received sighifjbantRC1

scores (p<0.01); in goats, flocks with positive PC1 scores showed significantly lower pefr@aaadesr @woat condition
(p<0.05); in sheep, meaningful significant correlations were found between QBA scores for individual sheep on four expre
dimensions and measures of social, vigilance, and vocal behaviour, and flight distance to anlapperad®.05).

These findings contribute to the validation efaom QBA, and suggest that QBA has the potential to add valuable information
on animal s& emotional state that is compl emelfatestatey t o ot F
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AN INTER -DISCIPLINARY APPROACH TO MEASURE POSITIVE WELFARE IN CAPTIVE GORILLAS
Y Baur?, SJ Vick!, A Weiss? and HM Buchanan-Smith !

1Behaviour and Evolution Research Group and Scottish Primate Research Group, Psycholofyd&acailtgciences,
University of Stirling, Stirling, Scotland, UK
2Scottish Primate Research Group, Department of Psychology, School of Philosophy, Psychology and Language Science
University of Edinburgh, Edinburgh, Scotland, UK
yvonne.baur@stir.ac.uk

Research on emotions, and on loteyen affective states such as mood in animals, represents a new direction for enhancing c
understanding of positive animal welfare. We are integregimgeeof intedisciplinary methods, with a temporal dimension, to
measure positive animal welfare. For glieing mammals, positive social interactions are identified as being a critical componer
to good welbeing and can serve as arenas to studijv@asnotion, mood, and personality. The objective of this study is to
quantify potential welfare indicators and validate them to provide a scientifically recognized measure of positigesaioimal wel
gorillas Gorilla g. gonllaVe are usingacommat i on of four promising indicators
temporal scales across the lifespan to understand the relationship amongst these welfare indicators. This combined ap
investigates the integlationship of positevemotion and mood (measured through direct observation of behavipg24),

life status (accessed from zoo records and the International Gorilla Studbook, stafys.221D3), personality (humeated

through the validated Hominoid perality questionnaireydias=203) and correlated happiness (hurated Subjective Well
Being (SWB) 0hap pghueld}io relationetes dosesaocial engagementsy Positive social interactions includ
core emotions, such as caregpénfant relationship) and play behaviour. Mood lasts longer than emotions and can help us t
understand the temporal patterning of emotions. Zoo records on life status (including health status, rearing higtory, bree
success, number of transportagibetween zoos, and longevity) were analysed in relation to theatedhparsonality profiles

of the gorillas. Preliminary analyses found that five out of six personality factors identified are reliable presiériad of ob
positive emotion (play)jdndship (homophily, measured in concerning similarity in personality between dyads and time spenit

proximity) aWed sohhoawepd ntelsatd. ohappierd gorillas ( tpbshvee wk
interactions, such as proximittha gher | i fe expectancy, and scor é¢eadimg uptoe r i
conclude that gorillas scoring high on OExtraversiedno |

approach of different measuaesl time scales highlight ways to increase animal welfare in captivity. We suggest that enhancer
and cultivation of close positive relationships serve as an upward spiral to boost positive emotion and mood, improve he
increase reproductive suc@ss can lead to a better quality of life for social mammals in captivity.
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CAN WE USE FAECAL CORTICOSTERONE TO MEASURE THE PHYSIOLOGICAL STRESS RESPONSE OF
TRANSFERRED PANTHERA IN ZOOLOGICAL COLLECTIONS? HOW STRESSFUL IS TRANSFER?

LJ Bell .2

1Animal Studies Department, Myerscough College, Preston, UK
2Research Department, Blackpool Zoo, Blackpool, UK
Ibell@myerscough.ac.uk

Measuring the stress response of individuals within the zoo environment has been of recent interest duestamthrant
methods to monitor welfare by niowasive measures such as faecal glucocorticoids. Albeit potentially stressful, the transfer
individuals as part of an Endangered Species Breeding Programme (EEP) is inevitable for securing suitabieagairisigg
genetic diversity within a captive population. It is therefore, of importance to ensure that the physiological iamséet ahd tr
social introduction of individuals of breeding concern is minimised to ensure the success of ibiregsiengdpatimately viable
offspring.

Faecal samples were collected from three male and thredPterttaddaoused within EEP collections before, during and after
their transfer including Amur leopaRhiithera pardus origiited®), Amur tigerR tigris altaicén=2) and Sri Lankan leopaRd (
p.kotiya (n=1). The number of samples collected varied between individuals due to logistical concerns and availability of san
A total of 192 samples were analysed with the following per spedesyrlZdpard, 62 Amur tiger and 8 Sri Lankan leopard.

All samples were collected, labelled and stored following set project protocols to reduce collection variability and sa
contamination. All samples were analysed at NZSS Chester Zoo endocriwbitgyylaising a standard ELISA protocol to
determine the amount of corticosterone (ng/g faeces) with strict biosecurity throughout.

Data was analysed using a Kredkallis statistical test to determine any significant difference between faecatroosgicost
individual, species, gender, age, phase of transfer including pre, during and post period and length and mode of transport.

Results indicate that individual (P=0.039), speci éer fP-=
(P=0.011) significantly differed. Corticosterone peaked for most individuals post transfer with noted differencesebatdeen mal
female individuals.

No clear distinction in faecal corticosterone between transfer phase (pre, during and pcstercatesgte being of initial

concern. All peaked corticosterone returned to baseline with a four week petriadsf@sindicating a short time frame for the
physiological stress response to be compromised. Findings indicate that there is stedistpetiod following transfer and
thus, may not be of direct welfare concern.
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INTER-OBSERVER AGREEMENT I N DOGSd WELFARE ASSESIERWT || N
SHELTERS

GV Bertesellil, L Arenal-2 F De Massistand P Dalla Villat
1|stituto Zooprofilattico Sperimentale di Abruzzo e Molise, Teramo ltaly
2Facolta di Medicina Veterinaria, Universita di Teramo, Teramo, Italy

g.berteselli@izs.it

Dogs confined in long term shelters can be affected by several factors that can be detrimental for their welfare such as
environment, social deprivation, overcrowding and inappropriate management. Due to individual variability, dogstheay percei

same stressors differently, thus exhibiting diffetattot r e
provide a tool capable of assessing the individual dogas
The Shelter Quality Protocolwhe si gned to be concise and easy to i mplem

aspects of the shelter environment and management and in assessing welfare risks. A first version of the Protocol has
modified in order to improve its §#aility and accuracy in assessing some welfare measures. A second version was produced.
second version of the Shelter Quality ProtocolS@Rtains 23 welfare measures and the emphasis is ohas@taheasures

to estimate the actual welfstae of animals.

The aim of this study was to test the ioteverver agreement between two different assessors evaluating a sampdenof long
confinement dogsd s hel t#Thesasietsarauvgte previouslg trameu n lugiS@@and tendtalianf S C
shelters were simultaneously assessed by the two assessors. 365 dogs were evaluated in total.

Interobserver agreement was evaluated using the Cohends Ka
variabé s . Level of significance was set respectively at a (
analyses, a z score and p value were also computed to indicate whether agreement was more than could be expected by
alone.

Level of agreement between the two observers on the qualitative variables was quite high, ranging from sub&@ntal (0.61
almost perfect (0.81.99): body condition k =0.83; lameness k = 0.82; skin condition k = 0.84; shelter from winddfety0@3
bedding k = 0.64. Intabserver agreement was also significant across the two assessors with Pearson correlation coeffic
ranging from 0.51 to 0.92 (e.g. anxious = 0.60; curious = 0.74; sociable = 0.83; barking level = 0.61).ofsmatrinter
agreement exists i n as gthaemangandsefgl od aswsfitsfversioa. usi ng t he SC

Measuring Animal Welfareand Applying Scientific Advances Why Is It Still So Difficult?

UFAW International Symposium 2-28th June 2017
Royal Holloway, University of London, Surrey, UK


mailto:g.berteselli@izs.it

72

ATTENTI ON BI AS: A PRACTI CAL METHOD FOR ASSESSI NG é6PSYCFH
HUMAN ANIMALS?

EJ Bethell

Research Centre in Braim@ehaviour, School of Natural Sciences and Psychology, Liverpool John Moores University, Liverpo
UK
e.j.bethell@ljmu.ac.uk

How individuals cope with stress underlies-tlemg fitness and psychological wellbeing. In humans, therellestablished
literature demonstrating a role of automatic attentional processes (attention biases) in resilience to stress atitk oaseersely
and maintenance of emotional disorders. These effects are mediated by developmental and geRetieriagtork has shown

that attention biases can be measured ihuman primates and show consistent patterns of change in animals who have recent
undergone stressful husbandry interventions such as a veterinary health check. In this postdathprastst relationship
between attention bias and behavioural coping style ichaman primate, discuss potential mediating effects of early life stress
and genetic factors, and discuss the future directions for this area of research includilgpthendef technological tools and
potential use for assessing positive affect.
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KEEPING THE DISCIPLINE OPEN: INCLUSIVITY IN ANIMAL WELFARE SCIENCE
SJ Blakeway

Sidmouth, UK
stephen.blakeway@outlook.com

Animal Welfare Science has already maaleiable contribution to growing global awareness of animal welfare, and to reducing
animal suffering. However, much more can and still needs to be done, and this will require greater collaboration and
engagement between, for example, reseadB€s, educators, science communicators, and society as a whole.

With sentience now generally acknowledged for at least some animals, and with animal emotion now on the agenda, we r
embed the precautionary principle in animal welfare, as it is @inbadded in environmental policy and regulations; we need to
ensure 6good animal welfare scienced i s f r-aemed protectionaviel y
need to communicate effectively so that new knowledge gdmitnglchange in all parts and at all levels of society; and we need
to find ways to reflect collaboratively and ensure active engagement of the people who live with and care for hasrthks, as wel
people who can influence policy about animals.

As this conference highlights, we also have to work in the absence of knowledge and need to consider how we advance
welfare in these circumstances without insisting on more science before taking action.

In this paper, the author looks at these chakefigm a communigvel perspective, through practical experience of building
animal welfare into primary and secondary school education, clinical veterinary work, local community and internati
development projects, and work with animal welfardehari

The paper examines ani mal wel fare framewor ks, such as |
Donkey Sanctuary, animal welfare assessment protocols such as the AWIN (Animal Welfare Indicators Project) models and
(QualitativeBehavioural Assessment), and other simple checklists; contrasting their roles in science, education, public engag
and policy development; and their place in relation to conference questions such as societal perceptions of seuticsuoe and aff
the role in public engagement of quantitative, qualitative and social approaches to science; tracking and responding to v
across the whole lives of animals; and the balance between precaution, positive welfare and prevention of suféexing-on the re
use choices we make.

In conclusion, the author argues for the growing discipline of animal welfare science to remain humble dacingytward
resisting any temptation to tribal exclusivity, and to be constantly engaging as an equal with altietgaanof with the
complexity of reakorld animal welfare challenges.
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PROMOTING THE WELFARE OF LABORATORY -HOUSED CYNOMOLGUS MACAQUES (MACACA
FASCICULARIS) 8 24/7 ACROSS THE LIFESPAN

S Brando?, L Tasker2and HM Buchanan-Smith 2

1AnimalConcepts, Zoom 1813, 8225 KM Lelystad, The Netherlands
2Behaviour and Evolution Research Group and Scottish Primate Research Group, Psychology, Faculty of Natural
Sciences, University of Stirling, Stirling, UK
sbrando@animalconcepts.eu

The 24/7 animal welfare concept is a holistic evaluation framework. It enables care staff to map out whether themgeds and
of individuals under their care are being met across their lifespan and in relation to life stages, variations outimsbandry r
other factors impacting welfarethe laboratory, animal welfare is formally considered in terms of Refinement, one of the 3R
principles that underpin legislation controlling the use of animals. The concept of Refinement has advandethpisytnd at
minimise suffering in response to regulated scientific procedures and the definition harmonised to phaimgteoveslithe
animal soé |ifeti me.

Cynomolgus macaquédaCaca fascicllars the most commonly used nonhuman primate for resear¢bstingWe used a
multidimensional welfare assessment tool to compare controls (n=40: m=20; f=20) and a matched group of macaques, subj
human socialisation. Socialisation was associated with enhanced welfare, as indicated by diffevénoesrecbeted from
macaquesindisturbed in the home pen after handling, and during the followingOnightata highlight the importance of
positive animgh u man i nteractions for the macaquesd weldtraint. Gheby ¢
24/7 framework, provides a novel and comprehensive approach to help facility staff understand the impact of poditiee and nec
events throughout the whole life cycle.
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BOWL HALF FULL OR HALF EMPTY? ASSESSING AFFECTIVE STATE IN SHELTER DOGS
C Burani?, P Valsecchit, DL Wells2and S Barnarc?

1Dipartimento di Scienze Chimiche, della Vita e della Sostenibilita Ambientale, Unita di Biologia Evolutiva e Fureisitiale, Univ
degli Studi di Parmaartta, Italy
2Ani mal Behaviour Centre, School of Psychol ogy, Quee
carlotta.burani@studenti.unipr.it

The kennel environment may cause poor psychol ogi cal we l
behavioural and emotional state may affect both its ability to cope with a confined condition and its chances dinaalgbyion, ul
affecting its welbeing. For example, a dog in a more negative affective state may find a kennel environment more challenging
may show a lower disposition to establish human contact.

Recent theoretical and empirical findings have shown that ttveafftate of an animal can be assessed by observing its
judgement bias (i.e. optimistic or pessimistic) of an ambiguous stimulus. Previous studies in huamamandanonals have
shown the link between affective states and different factors saclalaattention, temperament, life conditions and personal
adaptation to life environment.

Thus far, the links between affective state, behavioural tendencies and cognitive skills in dogs have been larghiytiigerlooked
study, we investigated iftheo g s j udgement of an ambiguous stimulus (usi
optimistic dogds expectation) could be predicted ®nt, spe
QBA,tool)and/orthel o g6 s coping stil e wsbhangtagk(irepsssilmettestyt wi t h a pr obl e

Preliminary analyses on 25 dogs showed that subjects that readily asked for human help in front of an impossibleetask were
than more oOper si s thewstdéingdhe gdgenemt bias test, suygestigg thathpersonality and social dispositic
may influence the outcome of the task rather than the emotional state alone. Moreover, results showed that dogrscoring hi
0Odepressi ond ( as sges(thandthevs) ta red@iBtiie)bowl in theé nedr negative position (lineaffetied
model, p < 0.005) than in any other location. This is in line with previous findings showing that individuals affecttst by a g
level of depression have also atgrexpectation of lack of reward.

Overall, this project has a great importance on both a scientific and practical standpoint. It is the first timemad tib doigsl
test has been associated wi t-dolving tde Frahoogrdresults; some evigence enyetged tod u
suggest that the QBA could be used as atiosasylement tool to assess the affective state of dogs housed in kennels.
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IMPROVING RECOGNITION OF EQUINE FEAR AND STRESS (A BARRIER TO WELFARE IMPROVEMENT )
D Busby !, SJ Rogersg, C Belltand J Taylor?

1Equine Behaviour and Training Association, Surrey, UK
2Epona TV, Denmark
info@ebta.co.uk

One of the key welfare challenges, as identified by equine industry professionals by the UniversigrofeBmsiotith World
Horse Welfare, is that people fail to recognise fear, stress and pain in horses. This in turn prevents advancesh& improvir
welfare of horses across the UK.

This study explores the perceived lack of recognition of some negative welfare states in horses. We will usentbemesults to i
educational outreach programme to address this barrier to improvements in welfare.

The preliminary study considered Wweeta selection of horse owners could correctly identify signs of anxiety in the horse in
series of video clips. The clips covered a variety of contexts where negative emotional states in horses wenegvéibiegncludi
dressage, liberty work andhger a | handling o6life skillsd. Hor se owners
responses were clustered. For comparison the clips have also been assessed by equine behaviour professional$ from a v
backgrounds and accreditationsweik found to be interpreted consistently with one another.

The results will be used to inform our O6éLadder oflyniisear 0
or misinterpret including triangulation of the eye, tensidhnei mouth and swishing the tail. Ignoring the subtle signs and
behaviours of anxiety in horses is likely to lead to more overt behaviours, such as biting and rearing, which caniedangerou
handling them and is of course a welfare concern.
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THE NEED TO APPLY THE SCIENCE OF HUMAN BEHAVIOUR CHANGE TO IMPROVE ANIMAL
WELFARE

D Busby, SJ Rogers, B Hart and J White

Human Behaviour Change for Anim&larey, UK
info@hbcanimalwelfare.com

The root causef much animal suffering is human behaviour. However, traditional approaches to improving animal welfare h:
focussed on providing a service, such as accessible veterinary treatment, or campaigning for people to change their col
habits. The animalelfare sector has only recently started to turn to social sciences to better understand human behaviour and
to apply that understanding in the planning and implementation of projects and campaigns.

Areas of application include: the initial reseaagle;stnaking educational materials more memorable; changing the way vets ar
project staff work with animal owners; education outreach strategies; engagement with communities to tackle animal w
concerns; mass campaigns.

We consider human behaviolrarge (HBC) in four pillars: the process of change (e.g. models of change including th
transtheoretical model outlining stages of change in individuals, the theory of change planning tool and the Behaviour Cl
Wheel); the psychology of change (expleniotivation, external and internal influences, barriers, habits/routines, beliefs, attitude
and group psychology); the environment for change (including social marketing); and ownership of change (e.gtaoising partici
methods to facilitate change).

This talk wild.l first summari ze the emerging interest in
experiences in applying relevant principles from social sciences to various animal welfare contexts including veoriting horse
roaming dogs. The tal k wildl introduce the O6Human Behavio

to drive this work forward.

Wit hout better applying the science of why hilusihmglesto ko (
effective at improving animal welfériack of understanding human behaviour change is a barrier towards advances in anim
welfare.
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INVESTIGATING THE IMPACT OF PREGNANCY ON COGNITIVE BIAS IN PIGS
E Bushby 1, M Friel 2, A Wilkinson 1, S Cotter'and LM Collins 1.3

1School of Life Sciences, University of Lincoln, Lincoln, UK
2School of Biological Sciences, Queends Uni v
3 Faculty of Biological Sciences, University of Leeds, Leeds, UK.
1226978@students.lincoln.ac.uk

Cognitive bias is a method recently applied to the assessment of animal welfare based on the change in judgment influen
different affective states. Pregnancy involves a huge physical and physiological adjustmentphiolirewetedge no research
has investigated how these changes cwomahahimal Diringuaepiocsaudyaur i
aim was to investigate if (i) cognitive bias changes during pregnancy, and (ii) cognitive tégeending on the stage of
gestation. Five Large White gilts were trained to distinguish between a positive (P) and negative (N) refereneas probe, situ:
opposite corners of an experimental p e ce.involviagcalternatingdPi and Nd u a
probes before being tested two weeks before mating and four (early pregnancy) and ten-maiitkg ()at pregnancy).
Random test sequences included the two reference probes interspersed between three ambigwawsppsitdes:(NP), near
negative (NN) and middle (M). The latency to reach each test probe was recorded and the means analysed using a Fri
statistical test. There was a significant difference (P=0.015) in the group response to the M ambigefaus pregadancy and

in early and late pregnancy, showing a difference in their cognitive bias. During early pregnancy the group appeémngd to be s
an optimistic bias in relation to the M probe, however during late pregnancy this changed as hiosvirigeggmessimistic bias.

No significant difference was found for the NP (P=0.076) and NN probes (P=0.069), however this may be due to the small sa
size A significant difference was also found between all three ambiguous probes at each tignébefdestiP=0.015, early
P=0.016 and lateP=0.016) showing that all three probes were viewed as different. These results suggest that pregnancy
impact on the cognitive bias of gilts, most likely due to the fluctuating hormone levels thatimgqregnancy, and would
benefit from further research in the future.
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QUALITATIVE BEHAVIOURAL ASSESSMENT: PRELIMINARY RESULTS OF ITS APPLICATION FOR
ASSESSING LABORATORY MOUSE WELFARE

IM Campos Luna t, MC Leach 1F Wemelsfelder?, AL Miller  and AR Beard *

1 School of Agriculture, Food & Rural Development, Newcastle University, Newcastle, UK
2SRUC, Animal and Veterinary Sciences Group, Edinburgh, UK
i.camptisna@newcastle.ac.uk

Exhibition of a speciespecific behavioural repertoire is essential for the normal biological function of animals and so their welfg
In addition, ensuring laboratory animals have good welfare will improve the reproducibility of the experimanthleadttits
accurate interpretation of biological events. These events are expressed in physiological, health and behaviogtatahanges w
be affected when welfare is compromised, thus potentially confounding any research carried out.

Currently, he assessment of laboratory mouse welfare is made using physical, behavioural and environmental indicators th
considered to overlay the main aspects of ani mal wel f e
psychological welfe. Assessment of animal emotional states has been controversial because of it sudjpenienced

nature. However, the similarity between humans and mammals in terms of behaviour, physiology, neural anatomy and bioche
as well as the advasde our understanding of animal cognitive capabilities (e.g. cognitive abilities in orangutans and pessim
cognitive bias in dogs) has lead us to investigate new methods for assessing psychological aspects of welfars.stidyaim of tt
is to assadf Qualitative Behavioural Assessment (QBA) can be used as a valid and reliable indicator for assessing mouse wel

Qualitative Behavioural Assessment is a welfare indicator that uses the expressive body language of the animal to ass
individua experience. We hypothesise that QBA can be used as an indicator of the psychological aspect of welfare in labol
mice based on the ability of the assessor to recognise potential mental states by observing expressions of thegnagse body lal

The QBA was validated in three stages. Stage one involved the assessment of int@baad/ertraliability using F€boice
Profiling, which is a method that allows observers to select their own descriptors to describe animal body langoage. Stag
vdidated a set of fixed behavioural expressions by assessing thabsenter reliability when used by assessor observing
laboratory mice. Stage three involved the-catigigation and practicability assessment of QBA in conjunction with other mouse
wefare indicators.

The analysis of this data is currently being undertaken and will be reported once it is complete. QBA has beenllysed succe
used as a valid indicator of positive emotional states in other species (e.g. pigs, sheep, arsl intdgea)ico ihto laboratory
assessment should improve the assessment of laboratory mouse welfare.
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USING ACCELEROMETERS FOR EARLY DETECTION OF DAIRY COW LAMENESS
GL Charlton 4, E Bleach?, C Gauldy, V Thorup 2and SM Rutter?

1Harper Adams University, Shropshire, UK
2]ceRobotics, South Queensferry, Edinburgh, UK
gcharlton@haguams.ac.uk

Lameness is a chronic source of pain for dairy cows and is a serious welfare problem within dairy herds, but ititcem be diffic
detet, particularly the early stages. Research has shown that dairy cow behaviour such as walking, standing and lying durati
change due to the onset of lameness and therefanedated accelerometers may be able to detect the early signs of lamenes:
As part of a larger study, research at Harper Adams University (HAU) is currently investigating whether CowAlert® (IceRob
Ltd, Edinburgh, UK) could detect changes in dairy cattle behaviour, indicative of lameness. One hundred Holstedws,Friesian
at various stages of lactation, from the HAU herd were fitted with three IceQube® accelerometers (IceRobotics Ltd, Edinbu
UK); one on each hind leg and one on the front left leg for 24 months. The sensors record lying and standing durafion, frequ
and duration of lying and standing bouts and step count, together with-dinterestonal Motion Index. From this a daily
IceScore® (IceRobotics Ltd, Edinburgh, UK) mobility value was calculated. Statistically significant changes inrindoxidual dai
adivity cause an increase or decrease in the IceScore, which results in a mobility alert being generated. To estalltble the cau
alert the cows were inspected within 24 hours. They were given a mobility se¢tesdund; 5=severely lame), arenddore

to identify redness and lesions, and hocks and knees were given an injury and swelling score. Each cow was given a calvir
based on the level of assistance required during calving (0O=no assistance; 4=major veterinary assist#mehepltis istbwes

were recorded, as were any group changes. Additionally, during a fortnightly visit from the hoof trimmer, cows flagged b
CowAlert system had all four feet inspected, and any problems were mapped and recorded. Prelimingmpnasuitp avich
numerous foot and | eg diseases detected during thedearl
physiology during the lactation cycle are proving challenging, but an automated system for early deteotss whilah
monitors dairy cows 24h/d, 365d/year could be a valuable tool for early diagnosis and treatment of developing lameness.
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FUNCTIONAL NEAR INFRARED SPECTROSCOPY IN ANIMAL COGNITION: POTENTIALS AND LIMITS
M Chincarini 4, E Canali2, N Ferri 3, M Mariscoli 1, M Minero 2, C Palestrini2, L Qiu 4, A Torricelli 45and G Vignola?!

L Universita degli Studi di Teramo, Facolta di Medicina Veterinaria, Teramo, Italy
2Universita degli Studi di Milano, Dipartimento di Medicina Veterinaizg,Naly
3l stituto Zooprofilattico Sperimentale dell 8Abr uz
4 Politecnico di Milano, Dipartimento di Fisica, Milano, Italy
5 |stituto di Fotonica e Nanotecnologie, Consiglio Nazionale delle Ricerche, tislijano, |
mchincarini@unite.it

Finding norinvasive animal based indicators of animal emotion and cognition processes is an important goal in disciplines ral
from comparative neuroanatomy to animal welfare science. The functional near infrared sp@slRSIdpya notinvasive

brain imaging technique that measures changes of oxyhemoglobin concendrifjoanfOdeoxyhemoglobin concentration
[HHb]. Such changes are related to the neurovascular coupling and allow scientists to infer informateo nmiredsoiytirtg
neuronal activity occurring in a specific brain area. Differently from fMRI, fNIRS can be applied in unsedated ahionals after
training periods. So fNIRS shows great potential in the multiple scenarios of animal cognition and anirsiaidéesoti

Nevertheless, the current limits of this technology must be taken seriously into account. At the moment, the ass#ssable ce
structures are mostly limited to the cortex, while subcortical structures well known to play a cruciabtiotes icaenot be
reached. Another limit is that scientific information about modern functional neuroanatomy in animals is scarcecertkiioking; a
degree of knowledge on brain functions, neuroendocrine milieu and cognitive processes of a gvemagpattey to develop

and define the emotional processes.

We will present preliminary results of a pilot study to ayémmedong project. The project adopts a multidisciplinary approach to
the study of the functional organization of the cenealous system (CNS) of freelgving sheep by the namvasive
application of fNIRS. Our aim is to record the hemodynamic response of selected areas of the brain involved in the perform
of various tasks by applying especially adapted fNIRS instriarteethead of the sheep. A series of behavioural motor and
associative tasks were planned to analyse basic executive functions and potential brain capacities. Combiningofttaexploratio
neural substrates underlying cognitive functions with ekistiagioural and physiological measures will strengthen knowledge of
how animals perceive different environmental situations.
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USE OF DIFFERENT WOOD TYPES AS ENRICHMENT TO REDUCE TAIL -BITING IN PIGS MANAGED ON
FULLY -SLATTED FLOORS

JY Choul23 AHaighl, RB D®OBanddicock, NWaran3and K O®&Dri scoll

1Pig Development Department, Teagasc, Moorepark, Fermoy, Co. Cork, Ireland
2Animal and Veterinary Science Research Group, SRUC, Edinburgh, UK
3Royal (Dick) School of Veterinary Studiesyersity of Edinburgh, Edinburgh, UK
Jenyun.chou@ed.ac.uk

Taikbiting is a serious issue in pig farming, with significant negative effects for pigs and farmers alike. This stury amed to f
economically feasible and effective solution on farmgedana fullyslatted slurry systems to reducebitiilg, focusing on
assessing the adequacy of using wood as environmental enrichment. Four different wood types (beech, larch, spruce an
pine) were assessed. A total of 800 tail docked finishen pigdrish commercial farm were used, with 8 pens (n=25 pigs/pen)
provided with each wood type, conducted over time in 2 replicates (16 pens/replicate). In each pen a single wooden pos
offered to the pigs in commercially available metal wood dispdngo chains hung from either side of the bottom of the holder.
The length, weight, moisture level and hardness of the wood were measured weekly. Tail and ear lesiatagtioggstaibar
posture, and direct behaviour observation of pigs weiedcaut every other week. Carcasses were inspected in the
slaughterhouse for further verification of tail damage and condemnation records. Results showed that spruce was cons
significantly more quickly than other types of wood in terms of weightdassiaction in length of the posts (p<0.001). With
regard to time spent interacting with the wood, pigs were observed using the spruce more frequently than the other wood
(p<0.05). Pigs also interacted with the wood more often than the chaingénpgms (p<0.001). However, there was no
difference in the frequency of harmful behaviours (tail/earffitink)) observed between treatments. There was a positive
correlation between ear lesion and-dtaning scorings,£0.286, p<0.01), and betwetil lesion and tail posture scorings
(r,=0.206, p<0.05). These results indicate that tail posture and tear staining could have potémtial\aslfane assessment
tools to inspect the severity of gevel tail and ear biting respectively. No viscendiemnation that could be associated with
wood use was found in the factory, and different wood types did not affect the average daily gain of pigs. Thememaes no diffe
in the effectiveness of the different types of wood in reducing tail or ea, daurnkegels were low in all treatments. Further work
will focus on detailed analysis of pig behaviour with these wood types, and using undocked pigs to validate ttesrieffectiven
controlling tail biting.
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ANIMAL -BASED WELFARE MEASURES IN ZOOS: THE CASE OF CAPTIVE DOLPHINS
ILK Clegg 12, HG Rd&del 1, B Merceraz, CE van Elk3and F Delfour21

lLaboratoire dOEthol ogie Exp®rimentale et Compar ®e E. A.
France
2Parc AstérixPlailly, France
3Dolfinarium Harderwijk, The Netherlands
isabella.clegg@legarishs.fr

Animatbased measures are considered essential in comprehensive welfare assessments, and are thought to be more accu
resourcébased measures even though often harder to conduct. This outlook was based upon experience with farm animals,
factas such as individual identification, shorsfifens and large groups sizes often makes-bagedl measures inappropriate.

In zoos and aquariums (zoos hereafter) however, care is individualised, animals are in small groups, and aresdis easily acc

Dolphin welfare research is in its early stages and although there are no validated measures yet, many with petential hay
suggested, and especially behavioural indicators. Recently a framework for a comprehensive bottlehass apaphaatjs

wel fare assessmenWellwasepsmpoas &d , (tlhhatalCni ng abasedormebésuresat i
adapted from the wealccepted Welfare Quadlitiarm assessments. However the measures need further validation, and recer
advances in the field have also provided new channels of investigation. For example, cognitive bias tests withetblplains revea
those who judged more optimistically performed higher levels of synchronous swimming, and lower levels of anticips
behaviour, in their freéme. Synchronous swimming, as an affiliative behaviour, could therefore be an indicator of positive welfe
in another study it was also found to increase significantly after training sessions. Anticipatory behaviour hascbasrapropos
welfare indicator for other animals since it may reflect the balance of reward systems. As zoos have highly structured
schedules of feeding and other events, anticipatory behaviour might well be an sallzadezhimedsure for dolphinscént
results have shown that dol phinsd anticipatory behsdgovi oul
their environment. As with terrestrial animals, cortisol levels are being explored as a welfare parametegntiyt ladyarec
multi-facility project been launched in order to publish baselines and diurnal variation. Keeper assessments of animals have
shown as valid, reliable and are avbnzals e d : a current project i s tmetisatidnmgingwh et
training can function as welfare tool.

Animalbased measures of welfare are certainly useful in zoo settings, and future studies will help us to move towards being
quantify welfare. With regards to dolphins in captivity, thengraechniques and the type of HumAaimal Relationships are
unique to this setting and are likely closely linked to welfare: these factors can be both influencers and indécatbrg ofevelf
must develop ways to measure them.
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DIFFICULTIES IN INTERPRETING THE FIRST INDICATORS OF POSITIVE WELFARE IN DOLPHINS
ILK Clegg 12, HG Rd&del 1, B Merceraz, CE van Elk3and F Delfour21

lLaboratoire doEthol ogie Exp®rimentale et Comp dletaReuseE. A.
France
2Parc Astérix, Plailly, France
3Dolfinarium Harderwijk, The Netherlands
isabella.clegg@legarishs.fr

Research is slowly increasing regarding the welfare of dolphins in captivity. Thus far there are no publishedradidatalisiated i
of dolphin welfare, but potential measures can be found in the disciplines of behaviour, health and cognitiowuriibersvhall
studies investigating dol phinsd emotional st at esowhvary e t
recent studies propose several possible indicators of positive welfare in bottlenos& ddigiiiasr(incatus

Anticipatory behaviour has been suggested as a generic welfare indicator since it may reflect the balance of rehenal system:
moderate levels reflect positive anticipation but excessive levels indicate frustration and lack of stimulatiomductstddy

the authors testing dolphin cognitive biases agrees with this, since those judging optimistically performed less anticig
behaviour towards training sessions. However it is unclear where the threshold of anticipation lies, abovehakiobrthas
negative implications. The authors latest investigation compared anticipatory behaviour before different cued eefds, and asl
the first time whether the level of anticipation predicted the level of participation in the upcomBgceviahbrmation will

start unravelling the meaning of anticipatory behaviours, so that one day standardised applications within wabiasenrayestigat
be possible.

It was recently shown that synchronous swimming, an affiliative behaviour, grettkinimfty sessions. This may function to
reaffirm social bonds, and concurs with acoustic data from a study showing that whistle rates (often cohesiorreadiell also inc
after sessions. The cognitive bias experiment also found that animals whuopedgptimistically performed more synchronous
swi mmi ng HHni mehBeidrurdfnrged he testing days, strengthening t
states. But again, there is much future work to be done on this potdintigdr, principally further investigation into the speed
and proximity between partners since this seems twafareé mpa
indicator, and dolphin studies are starting to piece todetbercbntexts and factors that impact the behaviour.

In summary, there are many promising potential indicators of positive welfare in dolphins. As this branch of welfare sci
develops, the links between these measures and affective state will hemtduified and thus allowing for development of
practical tools.
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USING SPATIAL DISPERSAL PATTERNS TO ASSESS VALUE OF SPACE AND QUALITY OF LIFE IN CAPTIVE
ANIMALS. SIMPLE, ROBUST TOOLS FOR APPLICATION IN CONFINED AND UNRESTRICTED
ENVIRONMENTS

J Coqer, A Vaughn, M Albentosa, H Hodges and L Chielo

ABCWelfare Research Group, School of Life Sciences, University of Lincoln, Brayford Pool, Lincoln, UK
jcooper@lincoln.ac.uk

The value of space for grelijgng animals fluctuates over time and spaceoduevement of group members, so has proved
difficult to assess using conventional consumer demand approaches more suited to individual animals. Complex monit
platforms developed to study movement patterns require sophisticated models to extalyteandesble data. We propose the
use of simpler models based on sampling dispersal patterns over time and space using a toolbox of conventionatbehaviou
ecological sampling methods. This will be illustrated by data from laying hens in centriastingents; enriched cages and
commercial free range flocks.

In the caged studies, hens could choose between enriched cages of similar dimensions in flocks of 10, 8, 6, Aaadetbirds (eq
to between 750cm2 per bird and 3750cm2 per bird). Variance to mean ratio (VMR) were derived from head counts to ass
hens follow even (VMR=0), random (VMR=1) or clustering dispersal patterns (VMR>1). VMR was no different than zero f
flocks of 10 and 8 birds, above zero for 6 and 4 bird flocks and no different from one for 2 bird flocks. This sagdbsts that
highe stocking densities the hens were seeking to maximise personnel space producing an even distribution between cage
was confirmed by hensdé dispersal patt er n gatevohhens todelive cages n g
with higher stocking densities.

In free range systems head counts were sampled by establishing quadrats at different distances from shed tdongbgpigate rele
between VMR and use of range areas. Near shed, hens showed stocking densities sinfdantbithoage studies, whereas
VMR rose with distance from shed, with hens adopting clustering patterns of dispersal. Hens sampled from these outer
showed a wider range of behaviours (particularly foraging) and better feather condition suggssstiatjanbetween dispersal

and more traditional welfare measures. These studies involved simple tools (video stills and quadrats) to sample char
distribution over time and space. The data strongly suggests even distributions are associdéepaté¢hpigrsonnel space and
poor quality of life, whereas the more variable or clustered distributions may be associated with positive welfaaiks waere anim
adopt patterns of resource use that are unrestricted by space or social inhibitionsofkuvtbefdiabe valuable to assess the
robustness of these findings across situations and the causality of relationships.
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MEASURING MOOD WITH MINIMAL TRAINING: LATENCIES ON A SIMPLE TOUCHSCREEN TASK
INDICATE MOOD IN ZOO -HOUSED JAPANESE MACAQUES (MACACA FUSCATA)

KA Cronin 3, EJ Bethell?, SL Jacobsortand SR Rosg

1L ester E. Fisher Center for the Study and Conservation of Apes, Lincoln Park Zoo, Chicago, USA
2Research Centre for Brain and Behaviour, School of Natural Sciences and PsixatplmgyJohn Moores University,
Liverpool, UK
kcronin@Ipzoo.org

Welfare scientists are striving to develop techniques to measure emotional states in animals in order to bettevasiakiate the
psychol ogi cal component of wel fare. Recently, t asghkired de s |
attention as a potential promising approach. However, these tasks typically require initial training for the animplewanich ha

to be time consuming and difficult to execute across individuals and environments. Thus, there is a needlfairagtti
approaches to evaluating psychological welfare.

At Lincoln Park Zoo, we tested a troop of Japanese machliguasd fusiain two approaches to measuring psychological
wel fare. Al | research r el i e dtngagmg with teuchscaeenacqonupaterdintegratéduniot theeir y
habitat. The first approach followed a standard cognitive bias paradigm in which the animals first had to learartitesgociate
stimuli with a highly preferred or less preferred reward.ili&edumultimodal stimuli so that cues contained a combination of
auditory and visual information. However, the monkeys failed to demonstrate the initial discrimination learningceapuieed to a
to testing (range attempted:52® trials per individjal We t hen attempted a second appr
to touch potentially threatening (conspecific face with directed gaze) -tmeatening (conspecific face with averted gaze)
images, relative to control images (grey squaregcts were provided the same food reward on all trial types. Subjects voluntaril:
took part in 200 baseline trials (collected over 5d i f f er en't days depending on subjec
trials as possible during three ddythe putatively stressful Chicago Air & Water Show during which loud jets frequently fly
overhead. We obtained responses from four monkeys in the baseline and stress conditior?&@&ndald @@r subject under
stress). Results indicated a signifieffiect of condition, with an increase in latency to touch images of conspecific faces durin
stress compared to baseling 6-52.94 p= 0.04). These findings suggest that emotional states may be revealed through respon
latencies in tasks that da movolve intense training. These promising results will be augmented by additional work to elucida
essential components of the methodology to ensure the approach is both simple and reliable.
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A CAGE-BASE AND ENVIRONMENTAL PREFERENCE TEST FOR LABORAT ORY RABBITS
J Cruden!2 O Burman2and J Coopet

1GSK, Gunnels Wood Road, Stevenage, Herts, UK
2School of Life Sciences, Joseph Banks Laboratories, University of Lincoln, Lincoln, UK
joanna.l.cruden@gsk.com

Measuring rabbit welfare in a research setting has some challenges, in particular the housing is standardized amoeabbits ma
to be sedentary and not show observable signs of anxiety. Caged laboratory rabbits normally spend the majoeitgrofitheir tim
perforated floobase or, when housed in floor pens they may spend the majority of their time on a wood substrate such
sawdust.

Giving captive animals control over their environment through environmental enrichment and/or choices caneénhance tl
wellbeing. This can be achieved in a number of ways for example by offering nesting material, tunnels aHoweabstrate.
without being able to ask the animals which resources they prefer, it is not easy to ascertain which environmengelyill most ¢
meet their needs.

We hypothesized that rabbits would work to gain access to a preferred substrate from the choice available.

12 male New Zealand White (NZW) rabbits were individually housed for the duration of the study in three connEogsd cages.
were offered a choice from typical substrates available to laboratorgAapbitswood chips, sawdust, hay and an empty cage.
They were then able to access each substrate via a weighted entry door; the weight of which was increased &eerst 24 hour
five day period. The exit door was unweighted.

A Latin Square design was used to ensure all combinations were included for each rabbit-weekthidix Time spent in

each cage was recorded over 20 hours throughout the 12 hour dark phase and for up to eight hours of the light phase.
preserdtion will discuss the study design and reddltanimal studies were ethically reviewed and carried out in accordance with
Lincoln University Ethical Review Procedure, and the GSK Policy on the Care, Welfare and Treatment of Animals, wi
determinedhat the work did not constitute a procedure under A(SP)A 1986. Preliminary results suggest that rabbits preferrec
three alternatives over the Aspen wood chips as they work hard to access all other substrates. There is also @lidence of
preferexnes that may be related to using particular floor types for specific activities. For example, rabbits preferertially defel
away from their home cage. These findings indicate that the rabbits had a strong preference for firm floor typesafid avoide
substrates. Choice of floor types may therefore be more important than providing a single flooring to satisfy &dsariety of ne
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CONSISTENCY OF THE WELFARE QUALITY ® ASSESSMENT PROTOCOL FOR PIGS DURING THE
FATTENING PERIOD

| Czycholl and JKrieter

Institute of Animal Breeding and Husbandry, ChrisfiarechtsUniversity, Kiel, Germany
iczycholl@tierzucHtiehile

Due to the public emotional debate concerning animal welfare, it has become a necessity to establish an objective measu
tool. To this purpose, the Welfare Qualisotocols were developed. The Welfare Qaidlggessment protocol for growing pigs
consists of a Qualitative Behaviour Assessment (QBA), direct behaviour observations (BO), a Human Animal Relationship
(HAR) and different individual parameters, e.g. presencéipiinigibr bursitis.

The aim of this study was to assess theetest reliability of the protocol with special emphasis on the consistency during the
fattening period. Therefore, three farfablin-allout systems) were assessed repeatedly, i.e. every two weeks during tw
consecutive growing periods. Altogether 42 protocol assessments were carried out by one trained observer. The results c
single parameter of the protocol were comgared ween the repeated assessments wit
(RS). Thereby, correlations were calculated between the two consecutive assessments with an interval of two, fenr, six, ei
and twelve weeks.

The QBA did not presentificient testetest reliability in any of the comparisons of farm visits except for the term content, which
presented moderate to good correlations in all comparisons (RS: 0.55 to 0.89). For the BO, the evaluation of ectgldration di
towards enrichnmé material was of good reliability for the-tveek interval (RS: 0.40 to 0.62), however, it decreased when the
intervals became longer. The evaluation of social behaviours presented weak to negative correlations in all interweds. The H/
of good rekbility (RS: 0.81 to 1.00). The individual parameters coughing and sneezing did not present sufficient reliability. Mo
the other parameters presented consistency in theeekointerval. However, the longer apart the compared assessments, the
lower he correlation became, differing in detail for the different parameters.

In conclusion, this study suggests that the QBA is not a reliable parameter and other parameters for the evaluation of pc
emotions should be reconsidered. Concerning thatevalof social behaviours, it should be proven whether the relatively short
BO is actually valid or if e.g. the observation time has significant effects on the outcomes. The disagreement gbricgrning col
and sneezing can probably be explained bydhthd animals were treated if there was evidence for a severe infection. The
revealed information on the decreasing consistency of the other parameters during the fattening period suggegisateat there |
or other timely effects that need to be takiEnconsideration.
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WELFARE ASSESSMENTS FOR NON-HUMAN PRIMATES USED IN NEUROSCIENCE RESEARCH
R Dale?, N Gillies?, VV Vyazovskiy?, M de Vos3, P Flecknell“and CE Bergmann®

1 Departmendf Experimental Psychology, South Parks Road, University of Oxford, Oxford, UK
2 Department of Physiology, Anatomy and Genetics, University of Oxford, Oxford, UK
3Biomedical Engineering, Department of Engineering, University of Oxford, Oxford, UK

4Comprative Biology CentéaVedical School, University of Newcastle, Newcastle, UK
5 Department of Biomedical Services, The Old Observatory, University of Oxford, Oxford, UK
caroline.bergmann@bms.ox.ac.uk

Assessing and improving the welfare ofmonan primates used in biomedical research is a key element in order to implemer
the concept of the 3Rs effectively, particularly the concept of Refinement. However, assessing the acute astesi as longe
experience in a grodmoused setting provides particular challenges.

Anoni nvasive novel met hod has been established and valid:
and behavioural repertoire, using accelerometers. trondata of procedure relatethd unrelated events have been validated
against a range of nimvasive endocrine measures such as salivary, faecal and urinary cortisol. Comprehensive analysis of
patterns following procedudeelated and unrelateddniention have been undertaken, assessing the impacipobcesture

related events on rhesus macaques (e.g. relocation between housing areas) and typical neuroscience proceduremguch as si
general anaesthesia for restraint (e.g. MRI) on thesanim

The presentation will discuss which and how various welfare measures couldgiuabigetools to complement current
assessment methods with the view to identify and evaluate possible refinements and further improve the weloeian of non
primates used in neuroscience research.

Measuring Animal Welfareand Applying Scientific Advances Why Is It Still So Difficult?

UFAW International Symposium 2-28th June 2017
Royal Holloway, University of London, Surrey, UK



90

LAUGHING RATS: A NOVEL PEST CONTROL SOLUTION?
NB Davidson and JL Hurst

Mammalian Behaviour and Evolution Group, University of Liverpool, Merseyside, UK
nicolad@liv.ac.uk

Current pest control aimed at rats (particlRatius norvegisua major welfare issue as poisons and traps are often inhumane and
kill large numbers of ndarget rodents, such as bank voles. It is also not very effective as rats often avaiehghdiapas A
speciespecific rat attractant has the potential to reduce the welfare burden of rodent control, and improve its efficacy,
attracting rats to humane control measures, whilst repellitaygetrspecies. We assessed whether 50 kHE rat,cal k n o wn a
| aught er d, coulispecifibratattrexctant as a species

To test if rats are attracted to 50 kHz rat calls, we tested male and female Wistar rats (n = 16) in an arena veheheitieey had
between a commercially available baittlimugh which test sounds were played from a speaker, and a silent bait box. Testin
consisted of a 15 minute habituation period, followed by 15 minutes testing with sounds. Each rat was tested wétn&esounds:
rat 50 kHz calls, rat movement sousntls regularly intermittent white noise.

To test if bank voles were repelled by 50 kHz rat calls, we used the same experimental design as for rats, withenvéild and fem
caught bank voles (n = 16) as test subjects. Bank voles were tested withférealendst: 50 kHz calls and regularly intermittent
white noise.

To assess if test subjects were attracted or repelled by calls, time spent in the side of the arena without thaldpsetkdr was s
from time spent in the side containing the speakegdtedias scores. Bias scores were compared between treatment groups usil
repeated measures ANOVA.

Both male and female rats preferred bait boxes playing 50 kHz rat calls compared to regularly intermittent white noise.
preference was not seen wlhiea response to 50 kHz calls was compared to rat movement sounds. Bank voles showed |
preference or avoidance of 50 kHz rat calls compared to regularly intermittent white noise.

These results indicate that rats are attracted to 50 kHz rat callsk botdzado not avoid these calls. Therefore, 50 kHz rat calls
have the potential to be used as a rat attractant, but other approaches need development-targgpeabdents, as part of
measures to reduce the negative welfare impact of rodent control.

We thank the BBSRC for funding this research.
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ANIMAL WELFARE ASSESSMENT PROCESSES IN ZOOLOGICAL COLLECTIONS
N Davis and L Holmes

Animal Division/Applied Science Department, Chester Zoo, Chester, UK
n.davis@chesterzoo.org

In recent years thehas been an increasing demand for effective animal welfare assessment processes for zoological collec
Welfare auditing has been conducted for many years in the livestock industry and has also been adapted for usert animal
and laboratory getgs. Although staff in zoological collections will perform daily checks and monitor the health of their animal
only a small number of collections may additionally review the species they hold using a specifically designedgformal at
system.

The ecent animal welfare strategy published by the World Association for Zoos and Aquariums (WAZA) highlights 1
importance of monitoring not just the physical wellbeing of the species in our care but also the psychological nagds which
more difficultto assess using quantitative methodology. To accurately monitor changes in welfare we feel it is important the
auditing process takes into account the additional records which are collected routinely by caregivers and endbieatec more sy
approacho identifying welfare issues which may be underlying or chronic.

Good welfare auditing systems need to provide sufficient information to identify potential welfare issues but be gloncise en
that caretakers have the time to complete them. The frgdbanhthe assessment is conducted should be considered in line with
additional welfare monitoring tools and a clear priority action list should be the result of each assessment. Thehastgssments
be tailored to the specific taxa being audited toestizat relevant and useful questions are considered and the process shouls
include all species including invertebrates and aquatic species which are often overlooked.

In this talk we will discuss the importance of regular welfare monitoring in 2cmbegateons and the potential implications on
animal wellbeing, husbandry and conservation breeding success. The practicalities of conducting a welfare awditi@md its app
to a wide range of taxa will also be considered.
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DEVELOPING A RAPIDLY LEARNT JUDGEMENT BIAS TEST IN A CONFINED ENVIRONMENT
RE Doyle 1, S Hazel?2, JE Zemitis 3, CA Ralph3, K Plush3, RS Morrison4, GM Cronin>and C Leeb

1Animal Welfare Science Centre, The University of Melbourne, Melbourne, Australia
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Judgement bias is the most promising methodology currently available to assess animal affect, but the praciiogldied of train
testingcan limit its use. Our objective was to develop a judgement bias test for sows housed in farrowing crates. The proce
needed to be learnt rapidly and easily applied to confined sows.

There were 24 sows housed in farrowing crates from 4 déasqweag for four weeks (time of weaning). We used-situin

spatial go/nego task while the sows were housed in 56@vmnd e cr at e s . When the sowds sn
rectangle) in one corner above the feeder (340 mm wide) at the fromtratetlsbe was rewarded with a sugar cube, which was
delivered with the assistance of a secondary reinforcer (a clicker). In contrast, when the sow touched the targatein the alt
corner she was ©6punishedd ( nottme ®wesporddodthe aewalded tergeewas &ndost 1 |
instantaneous and the maximal time to respond was set at 4s befaresponse was recorded. Sows received two training
sessions (average 260s) and after one training session achieved 85% acctaskyPx@®@5). One ambiguous location was
chosen 226 mm and 114 mm from the positive and negative locations respectively.

Of the 24 sows, 20 learnt the task; 17 were tested for judgment bias at early and late lactation; three completbe évity one of
tests, and; four never ate the reward. Survival analysis was used to test responses to the cues over time, withaswoiitted as

effect. There were significant éugme interactions (p<0.001). Sows touched the positive cue 98% of the tinecaaedatie
response time was 0.4s (SBM4s); negative cue: 11% touched, averdde038s3 ambiguous cue: 55% touched, average
2.60.13s. Sows were more likely to touch the positive cue in late lactation (early: 94% touched; Q5sg@t6:699%,

1.8 0.03s), possibly reflecting more time to learn the task and/or increased appetite after farrowing. Response tintige to the ne
and ambiguous cues were consistent during early and late lactation.

Validation following affect manipulation is requifidgds methodology may have application for animals with restricted/slow
movement; in confinement; when social separation is undesirable; when ex situ testing is inappropriate (e.g. fi® settings
method also allows the animal to be exposed to treatmoging testing.
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EXAMINING THE USEFULNESS OF QUALITATIVE DATA TO SUPPLEMENT AN ON  -FARM EQUINE
WELFARE ASSESSMENT TOOL

C DuBois 3 K Merkies13 DB Haley 23 TJ DeVriest:3and P Lawlis®3
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The measurement and assessment of animal welfare is important, not only for the understanding of current welfalsissues, b
for the identification of potential welfare risks. Recently, with the introduction and revisions of the National FaDaréAnimal
Council 8s (NFACC) Codes of Practice in North America, I
and utilize welfare assessment tools, with the goal of improving the standards of animal care.

Implementing a similar programthe equine industry, however, does not come without challenges. One, in particular, is that «
industry diversity; within a single horse farm, differences can exist in animal age, breed, size, backgroundwifiessHig.and
Knowing this, we soughto design and evaluate a comprehensive equine welfare assessment tool to determine if diverse ec
farms could be comprehensively assessed in a timely and reliable manner.

To gain insight into industry paOdlphisenepwaa tus Gittlecirformatiom was  r
gl eaned as opinions varied greatly regarding whatoflachnst.
of knowledge.

Due to the paucity of quantitative data regardingotise mdustry in Canada, previously validated and relevant egsmaice

and managemehtised measures were selected for suitability, reliability, and ease of use for the design of the assessmen
These measures were chosen specifically torassesk f act or s under the requirements
the Care and Handling of Equines. From there, existing welfare auditing models from other species were used as a framew
build upon and create an assessment tool capableg utilized in a variety of farm types (e.g. therapy, riding, etc.).

Horse farms (n=25) were recruited via email or telephone to participate in $tepghesting of the assessment tool, in which
they completed: (1) a satisessment, (2) anfamm assessment conducted by two trained assessors, and (83segmsent
interview. Farms were assessed from August to December 2016, and represented a wide range of different horsenuses. In ¢
to quantitative data collectedfarm, supplemendequalitative data was collected through -assgssment and passessment
interview to examine differences in owner perception of their facilities and to help understand the impacts andavaiue of on
assessments to equine stable owners.
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VALIDATION OF A COMBINED CONDITIONED  -PLACE AVERSION AND APPROACH -AVOIDANCE
PARADIGM FOR EVALUATING AVERSION IN CHICKENS

EW du Plessist, NJ Beausoleilt, CF Bolwell2 and KJ Stafford

1Animal Welfare Science and Bioethics Centre, Massey UniversitgtdPaineth, New Zealand
2|nstitute of Veterinary, Animal and Biomedical Sciences, Massey University, Palmerston North, New Zealand
e.duplessis@massey.ac.nz

Various modified atmosphere methadsusedor the stunning ankilling of poultry. Forced exposure studies suggest that many
such methods cause unpleasant experiesicese los®f consciousness, and are aversive to poultry. However, the results of the
few approaciavoidance studies undertaken are equivocal. The fadnimmals to leave a modified gas environment, givem

a choicemay reflect their physical inability to do so, rather than their lack of aversion.

To overcome this limitation, a combined appraaoidance and conditionpliice aversion paradigm was utilised to evaluate
aversion in chickens. AcBamber experimental box, which allowed free movement between the test chamber (TC) and a neu
chambe(NC), was used. Eight layer hens were trained to ob¢#ifoacer(worms) from a coloured bowl in the TC by standing

on a wooden blocRuring the conditioning period, the reinforcer was presented in a green bowl with no aversive stimulus, or il
redobwl associated with a known aversive stimulus (an air

Hens were exposed to twarnute trials, one with the red bowl and one with green bowl, with the air puff canister present bu
not activated in bothials. Theorder of testingvas randomisediith each hen serving asaten control. Hens began the test in

the NC and latency to enter (LTE) the TC and time spent in the TC was mEasigréobk significantly longer to enter the TC
when the red bowl wapresent than with the green (Median LTE 7s, IQR Hreen]; Median LTE 103s, IQR 16 to
undeterminable (since not all hens entered the TC) [red], p=0.002), and spent less time in the TC with the red el (Mediar
295s, IQR 29297 [green]; Mediamig 135s, IQR 1889 [red]; p=0.009).

These results suggest that the hens learnt to associate the aversive air puff witwitendetihat they expected to be puffed
when the red bowlas presented his paradigm may prove valuable for testing eetatrsion to various modified atmosphere
methods in the future.
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PERSONALITY STUDIES AND TRAINING: USEFUL TOOLS TO ASSES EMOTIONS AND PROMOTE
POSITIVE WELFARE IN PRIMATES? A REVIEW
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2School of Veterinary Science, Universitat Autonoma de Barcelona, Spain
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Consideation of the mental wdikeing of animals rests on the assumption that animals have emotional capacities, such that tt
attempt to minimize negative emotions and to seek positive emotions. However not all individuals react in the same we
challengingituations and measuring animal personality or temperament is gaining attraction in the scientific community as a w
guide behavioural management decisions on captive animals. Also, positive reinforcement training techniques hate been pre
be usaldl tools in the management and welfare of captive animals.

In the study we focus on the interaction of these two concepts (personality and training) and review different apiplEsiwhich
them in different species of nonhuman primates to discusstiseu i t abi | ity as techniques to
welfare.

Pubmed, Sciencedirect and Scopus databases where searched for generic words as primates, training, personality. and temy
Only eight articles were found to focus speljfioa these four concepts and measure how temperament or personality of
nonhuman primates can influence training and their welfare.

Four articles used trait rating to measure personality whereas four used behavioral coding. The species moreagsied were m
followed by chimpanzees and only one study not published yet used lemurs. Data suggest that personality influemee training
exploratory nonhuman primates or identified with éanhe t
individuals ranked as inhibited or more reactive to humans.

It is concluded that measures of personality could help to tailor training programs to the specific needs of each indivit
Additionally, identifying positive affective states (play, stai@) contact, serotonin levels) or actions to promote them
(enrichment environments, regular exposure to positive reinforcement) will facilitate training and ensure a positive effect o
welfare of the individual. In order to do this, itisnecedssary assess t he ani mal sd affective
one of the most successful methods to do this. We suggest, therefore, that captive primate welfare will benefih for a res
program that combines cognitive bias and possiblynogtieods to assess emotions, personality and training.
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A LESS AVERSIVE ANAESTHETIC TO ADULT ZEBRAFISH
JM Ferreiral2 |IAS Olssont2and AM Valentim 1.2.3
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The use of zebrafish as an animal model is growidly.réfowever, the development of refinement to improve the welfare of
these animals in research is lagging behind for critical procedures such as anaesthesia and euthanasia. Ana¢stretsa refinen
to be reduced to clinical efficacy, often disregatde effect on animal welfare. Thus we aim to study the aversion of the adult
zebrafish to the standard MS222 and to a new anaesthetic protocol, propofol combined with lidocaine.

Twentyfour mixedsex AB zebrafish were randomly assigned to MS222 (150n¥g.8), propofol/lidocaine (5mgiLof

propofol combined with 150mgdf lidocaine, n= 6) and HCI (water bath at pH3, n= 10) group. HCl was used as a positive
control, as pH3 is aversive to zebrafish. Aversion was tested in a conditioned placesivemigisting in pairing a potentially
aversive treatment with a previously preferred environment, resulting in avoidance of the paired environment. Animals
habituated to two tanks connected with a tube and with different light intensitiesstistilegby zebrafish. After evaluating
ani malsd preference, they were trained for a maxi nwsn of
applied on the rewarded side. After full recovery, the zebrafish returned to ghesapjparclear watdmposttreatment trial.

Number of visits, latency and time spent in each compartment was analysed in the training, treatment exposure and in the
treatment trial, using Friedma-wasl teswi wht DPupabswi g6t con

Positive control animaleak more time to enter in the previously preferred side after conditioning. No difference was seen f
this parameter in the other groups. After conditioning, the positive control group had a higher latency to enterrédthiegrefe
than the propofdidocaine group. This treatment seemed to induce a lower degree of aversion compared with HCI, and MS:
animals showed an intermediate aversion. Moreover, propofol/lidocaine treated animals spent more time in the preferred
while 5 out of 8 animadé MS222 group and no animals from the HCI group showed this preference.

Thus, none of the anaesthetic protocols seem to be aversive for adult zebrafish. The new anaesthetic protocol peesented |
advantage of being more practical to use and cheap@l$222. Further experiments need to be made to refine this anaesthetic
protocol in different ages, strains, and experimental situations.
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NON -INVASIVE INFRARED THERMOGRAPHY FOR WELFARE ASSESSMENT OF LABORATORY RODENTS
NH Franco 12and IAS Olssont2
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Variations in body temperature, such as fever and hypothermia, signal altered physiological states (eg infectiongrinflamma
stress), making it a relevant indicator of health and welfare in homeothermic animals. In laboratory rodents, tepicatlyture is
measured by a rectal or infrared thermometer, which requires picking up and restraining each animal, in turn canding anxie
stress with subsequent hyperthermic stress response (which increases with repeated handling), influencing results.

A possible alternative is telemetry, but sensor implantation warrants anaesthesiasangenyicamd subsequent fstrative

care and recovery, often requiring single housing and posing the risk of lesions, infections, or immune and otleér physiol
changes. Additional animal welfare problems come from-ssatat discomfort. Moreover, each animal requires its own sensor,
driving up costs, and short battery life hindersttony studies.

The disadvantages of these methods for data reliafdlignanal welfare call for novel approaches. One possible option is
infrared thermography, already in use in veterinary research and practice, but until now rarely used with labotiatory anim
biomedical research. Here, it may have several appligatiads)g monitoring of anaesthesia, identifying (thermogenic) stress,
and response to thermal stress conditions. For experimental infections, it allows identifying botielatittioner and final
stage hypothermia, s i hg poasibility of gsuafizimg finthayn seirfaee hehippatiems, tsoth intreT

and recordings, and in the context of the temperature of the environment and cagevithatesiimum interference with
normal behaviour and welférare added advantages.

An obstacle to the use of this technology has been the bulkiness and prohibitive cost of thermal cameras. {dostever, low
miniaturized thermal cameras have recently become available as accessories for mobile devices (smartphones/g&blets) cc
little as 2500. Their smal |l sside/tep assesdmem,henteavpidihgiatingal ntarkipulatian, whidewhe |
multiple capabilities of the devices open room for dedicated apps, and fast sharing of data (by Internet/Bluetodtfrpmithin an
the animal facility, as possibly automation. While their precision allow detecting surface temperature differen@d$@s low as
their accuracy and validity to inform on core body temperature warrants further research. This talk will auddriéfsettore
compare the accuracy of fowst thermal cameras with 20x more expensivertgbquipment, and to determine whether these
can inform on core body temperature, to tap their potential for easy, fast, reliable and affordable monittwadttofitite
welfare of laboratory animals, and potentially others.
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FILLING IN THE GAPS: CONSIDERING NOCTURNAL BEHAVIOUR PATTERNS IN ASSESSMENTS OF
CAPTIVE PRIMATE WELFARE

J Greent-2and C Witham?. 2
linstitute of Neuroscience, FacultyM#dicine, Newcastle University, Newcdske
2Medical Research Council Center for Macaques, Porton Down, UK

j-k.greenl@ncl.ac.uk

There is a wealth of knowledge concerning the behaviour of captive primates, particularly how their behaviour ¢ad te interpre

serve as an indicator of psychological well being.nsidfonit
distress (such as exhibiting stereotypies or increased aggression) but most of our current knowledge base is foguessed on c
behaviours. Despite the fact that rest takes inpesearchramd t h .

there is therefore a void of knowledge surrounding nocturnal behaviour patterns and their implications for welfageedthis is o
concern to laboratory primates, where half of the lives of these captive animals are essentiallyetheiGivegnthe
physiological similarities between humans and monkeys and-#stabledhed finding that sleep disruption can be related to
stress and depression in humans, it is plausible that monitoring nocturnal patterns could provide inggbsyichtadical
wellbeing of laboratory primates.

My research aims to investigate nocturnal behaviour as a measure of welfare in captive Rhesus macaques. Theliaege three r
of enquiry:

1. Understanding what constitutes normal sleep in this spediestablishing if there is a relationship between sleep
patterns and stress

2. Determining if there are consequences of poor sleep patterns on the future mental wellbeing of the animals

3. Developing an automated system, usingredraecording equipmentdaoustom written software, as a practical way for
laboratory staff to conduct routine surveillance of night time activities

Footage has been collected at two different UK locations (a laboratory facility and a breeding centre) since Feheuary 201"
footage has been subject to a combination of automatic and manual behaviour scoring, and the scores used to analyse pat
behaviour in relation to different stressful events (such as health checks and blood sampling procedures) acriess several stud

The overall aim of this body of research is to investigate if observing nocturnal behaviour has the potential tomdre a novel,
invasive, effective tool to assist in monitoring welfare in laboratory primates.
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PERCEPTIONS OF POSITIVE EQUINE WELFAR E
L Greening, E Habershon, S Collogsmith and T Ghaye
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Positive equine welfare (PEW) is a contentious phrmyse.
practices of equine welfare which serve horse and human interests and sometimes these conflict. PEW is also soamething wh
be objectively measured but also carry personally rceodhst

conveys a shared understanding and appreciation within the equine industry currently is little known. This studyasvas designe
preliminary exploration of this issue.

Semistructured interviews were conducted with three professional breeders and three professional riding instructors using
following three questions;

1) What is your understanding of positive welfare
2) What doyou believe are signs of positive welfare
3) What do you consider good practice that would promote positive welfare in the equine industry

At the heart of this qualitative inquiry into positive equine welfare was the coding of interview data thatefqilosessthet

out by Saldana (2016). A code was defined as a reggaretsed construct that attributed collective meaning to portions of the
interview transcripts. A first round of coding was done individually and skeletal categorical frames iigsignsecrocess of
intersubjectivity followed to determine how far codes were agreed and how these could be consolidated to synthkesi&te a more
'meaning map' showing categories and their relationships.

Ultimately interviewees appeared to dgfositive equine welfare with reference to practice, as opposed to conceptually, whicl
mi ght be expected of professional practitioners. TTh® cor
first category highlights the impodarof realizing that the understanding, perceptions, and experience of each individual ce
influence practice, which in turn has an impact on equine welfare outcomes. The second category references perceived ir
6gol d st andar dsdesimdicated that these staedardsiware aftendiffi@ulivito meet. Very clearly these practitione
discussed practice that could be considered altogether as a holistic approach to horse care and welfare. Reféviehuzd to the in
needs of the horse, algide tones of anthropomorphology and subjectivity, were detected within transcripts. Reference to tl
need for education around welfare (generally and for the self) highlighted areas for further consideration.
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PROTOCOL FOR EXPERT REPORT ON ANIMAL W ELFARE AS SUPPORT FOR COURT DECISIONS IN CASE
OF ANIMAL CRUELTY SUSPICION

J Hammerschmidt and CFM Molento
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Our objective wato develop and test a protocol for expeport on animal welfare when there is suspicion of crimes against
animals. Based on welfare assessment literatupptocol includes four groups of indicators: nutrition, comfort, health and
behaviorEach group is assessed as inadequate, regdiguate; results are then integrated into a final welfare degree. A simple
integration method is employed, based on thresholds, for five final degrees: very low, low, regular, high or very\fegh welfar
low welfare is declared when three or morepgrofiindicators are classified as inadequate or when open intentional physica
aggression is present; low welfare is reported when one or two groups of indicators are inadequate; regular wetiare when
more groups of indicators are considered regigérwelfare when only one group of indicators is regular, and very high welfare
when all groups of indicators are considered adequate. Very low and low welfare situations are reported as angoat@abuse, st
criminal penalties. Regular welfare teihg are monitored for corrective measures. Cases where high or very high welfare
characterized are dismisskdhreliminary protocol was first used in two circuses, providing sentences of abuse for one elephe
and five lions. Subsequently, it watedewith 101 community dogs and results were mostly regular (60.4%) and high (35.€
welfare. The protocol was adapted to puppy mill (260 dogs) and dog shelter (375 dogs) situations, through group evalu
providing animal abuse evidences related te ifagleanliness, good health and adequate nutrition. The protocol was also adapte
to draught horses (32), with 90.6% of the horses presenting very low welfare. Regarding suspicion of cockfightiolg, the prc
allowed for animal abuse confirmationlidlaktocks studied, even though there was no fighting flagrant. With two polar bears in
z00, the results showed necessary improvements for animal quality of life and allowed for the animal abuse accusation
dismissed. We conclude that the protdtmwa differentiation of animal welfare status to better decide whether an animal is unde
abuse. We hope that the refinement in the recognition of crimes against animals, especially considering cases alhere no |
lesion is present, will improve petim of animal suffering, facilitate the field work of those involved in this type of investigation,
and offer a contribution to the improvement of animal welfare in our society through proper action and crime reduction.

Project funded by CAPES Huajerses
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THE IMPORTANCE OF ACCESS TO OUTDOOR SPACE FOR DOMESTIC CATS (FEL/IS CATUS) IN A RESCUE
CENTRE

J Harrison, MLD Fallon and A Riach

Department of Animal Management, Askham Bryan College, UK
har12049397 @my.askbryemn.ac.uk

Contained environments such as catteries, can be stres$felisfaratusesulting in undesirable behaviours due to space
restrictions. Shyaorwalt (2005) suggests that cats use windows and sunlight much less often than expected within the h
envirmment; however they provide behavioural options that would be particularly important for welfare within rescue centres.

This study focuses on ten, randomly selected, cats in a rescue centre. A range of ages, genders and time spent in catte
includked however these were not equally matched. Each catds
for two hours per day. Four of the hours being when outdoor access was restricted and four hours when outdoor access wi
restricted.

The cat pens (1.3x3.5 metres) were adjacent to each other, separated by solid panels, and outdoor sections wernaet€overed. |
and beds were placed within both sections of each pen, along with some toys.

A Pairedt test was used to find out whibkhaviours were significantly different when outdoor access was restricted. The
behaviours which were significantly different were obsertgt®Ag,P=0.007) and sniffing,£2.26,P=0.05) which increased

with access and resting{5.93,P=0.001) whih increased when access was restricted. These behaviours suggest that outdc
access could improve the welfare of cats due to the increase in active and investigative behaviours. No correlatias, howev
found between time spent at the cat flap andowmi, when outdoor access was restricted, and time spent outside, when givel
outdoor access (Spearman RenB:235,P=0.513).
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IMPROVING ANIMAL WELFARE INSPECTIONS BY USING EPIDEMIOLOGICAL METHODS
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Animal welfare epidemiology is developing rapidly as a discipline. Epidemiological studies can be conducted tagfit) obtain i
into animal welfare status at the indivicargbopulatiodevel, (2) identify factors associated with animal welfare(S)atusate
benchmarks for welfare status that can be monitored over time, (4) develop forecasting models that predict futtus, welfare <
and (5) assess the effects of intervention strategies. The approaches used vary due to differences heteseagiatiirgpthe
definitions of animddased measures (ABMs) or resewand managemehased measures of welfare, as well as the methods
employed to analyse associations between the two.

Here we apply epidemiological methods to data routinelyedobgaompetent authorities in official animal welfare control. We
report on findings and lessons learnt in the analysis of data from 2010 to 2013 for premises with horses in Sweden (n=1
inspections) as an example.

Measures of welfare status

Premiseprevalence of neoompliance with one or more ABMs (social contact, body condition, hoof condition and cleanliness
was used as an outcome of poor equine welfare and 95% confidence intervals (CI) were estimated. For routine rarsjom inspe
the premisegprevalence of poor equine welfare was 9.5% (CI 7.5, 11.9). The data available dictate the level at which prevalel
poor welfare can be estimated. Where possible, numerator and denominator data at the individual animal level skduld be rec
To reduce bias, prevalence from random sampling of the population should be reported. ABMs should be objectively measure

Associations between outcomes and inputs

Multivariable logistic regression was used to identify factors associated with peoadjetiing for clustering on premises to
account for multiple inspections. Noompliance with requirements for supervision, care or feeding of horses, facility design
personnel, stable hygiene, pasture and exercise area maintenance, not beiofy amotifigeending inspection, a previous
complaint or deficiency, spring compared to autumn, and not operating a professional equine business were signiicant pred
Animal welfare data can be difficult to model due to-collitiearity and interaaticeffects. More advanced epidemiological
methods may be needed to fully explore such data.

We confirmed the value of collecting routine data on animal welfare, and identified improvements required for ita future us
benchmarking and assessment ofvietgions. Consensus in the use of animal welfare data in epidemiological studies will he
ensure consistency of results, thus facilitating comparisons sttidige in the future.
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THE IMPACT OF ULTRAVIOLET WAVELENGTHS ON BROILER CHICKEN WELFARE | NDICATORS
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The aim of the study was to investigate the impacts of Ultraviolet wavelengths (UV) on a variety of welfare indiphdoes. We e
UVA and UVB wavelengths. UVA is visible to chickens and may provide a valuable esoviroerogntal enrichment, in turn
facilitating more harmonious flock interactions. UVB wavelengths promote endogenous vitamin D synthesis, which could suy
the rapid skeletal development of broiler chickens. Lameness and skeletal abnormalities riegpestamt welfare issue in the
poultry industry.

Day-old Ross 308 birds were randomly assigned to one of three treatments, 1) White Light Emitting Diode (LED) control gro
representative of farm conditions. (18 hour photoperiod) 2) White LED plermeptary UVA LED lighting (18 hour
photoperiod) and ¢) White LED (18 hour photoperiod) with supplementary UVA & UVB fluorescent lighting (30 micrd watts/cn
UVB at bird level) on for only 8 hours of the total photoperiod to avoigexpesure of UVB. Bis were kept at a stocking
density of 33kg/mhand fed adib on a commercial diet. Welfare indicators measured were; feather condition (day 24 n.546), tol
immobility duration, a measure of stress responsiveness (day 29 n.308), and gait qualiBristeinGdit Score (day 31 n.299).

For statistical analysis, generalised linear or ordinal logistic regression models were fitted in R statistical software.

Results showed, improved feather condition in treatment 2, compared the control (p=0.08)t Préais also had a lower
average tonic immobility duration of 1.02 + 0.10 (SE) minutes, compared to 1.52 + 0.12 (SE) minutes in the control gr
(p=0.03). Lighting condition had no effect on Bristol Gait Score.

Results suggest UVA may be beneffoialbroiler chicken welfare. While treatment 2 and 3 both provided UVA, the
improvements in welfare indicators were not consistent in both treatments. One possible explanation is that thiebtsneficial e
of UVA are exposure time dependent. While noeffaitts were apparent using the Bristol Gait Score, skeletal health will be
explored further using Dual EnergyRay Absorptiometry.

Future research identifying the links between UVA exposure, feathering rate and stress, such as positive impacts on &
patterns, spatial distribution and flock interactions are of further importance to broiler welfare.
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THE HUMAN -PET BOND. F ROM BEGINNING TO END. A SPANISH SURVEY
S Kophamel, M MartinezNovoa and GA Maria
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Pet owner behaviour is a major variable in deter nofthis ng =
study is to analyze the characteristics of the bond between owners and their pets ustgpeasci&ieriquestionnaidetotal of

1,572 personal surveys were performed in Zaragoza, a city with a population of half a million, typically used aoeiahodel for
studies (itemh ot al correl ation between 0.24 and 0. 6 Qvera beginnmgoCr on
bond; status in the family; emotional bond; physical and social interaction; health, food, hygiene and educationaedd of bont
overall rating of bond. Differences were analyzed using the SAS CATMOD procedure. 34% of peopleda@issiitdnbaght

their pet in specialized stores (37% said their pet was a gift). There were significantly more women adopters thapteten who a
(pO0.05) and also more adopters among the youngefanihan t

member and 93% see them as sentient beings, entitled to
91% feel great empathy with their pets when they kass fer
more quickly in the company of their pet, again welfarb gr ¢

of their pets (100% in women). 80% percent take their pet to the vet for requapshe&@¥% want their pet to sdide and

have spent time training it, mainly using rewards rather than punishments. Only 30% would hire a professionalpiet.train theil
72% walk their pets 2 or 3 times a day, allowing them sufficient time for physical exercise and to socialize. A®a%6 w
abandon their pet. 70% would do everything possi bl.Gb).to K
76% would give up their pet for adoption if they could not care for it properly, while only 8% would rebariatsiadite

average (x SD) of the overall rating of the importance of pets to their owners, on a-d€rles & 83 (+ 1.42). Women score

hi gher than men (9.06 N 0.04; pOO0.05).
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REAL-TIME APPLICATION OF THE RAT GRIMACE SCALE AS A WELFARE REFINEMEN T IN
LABORATORY RATS

V Leung {4, E Zhang 2and DSJ Pand
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daniel.pang@umontreal.ca

Rodentgrimace scale scores have been recently validated for pain assessment in a range of acute pain models. The standard
of applying these scales is retrospective, as it relies on the collection of video and images before scoring carppyoesed. Thi
is time consuming, delaying the recognition of pain and timely intervention. The aim of this study was to etrmpare real
application of the Rat Grimace Scale (RGS) with the standard method, thereby evaluating the role of the RGS in improving
maragement and welfare.

Thirty-six male and female Sprabaevley rats were randomly allocated to receive one of three treatments 30 minutes befo
before administering intpdantar carrageenan (under general anaesthesia): buprenorphine (0.03 mg/ktgossiputa
multimodal analgesia (buprenorphine [0.03 mg/kg] and meloxicam [2 mg/kg], subcutaneously), or-tsalneb&aahktions
(interval and point) were compared to the standard RGS method using concurresttoritlags over a 24 hour observatio
period. Comparisons between scoring methods were made withytdNOVA for repeated measures and ahmstest

applied if a significant main effect was observed. The Bland and Altman method for repeated measures was used to co
agreement betwesooring methods.

Four animals were excluded due to misinjection (two from the saline group and one from each analgesic group). Ana
treatments provided effective analgesia after carrageenan injection. Both the standard RGStand itemedibservation
methods were able to discriminate between saline and analgesia treatment groups (p4ifdd@ppiReabtservations showed a
limited ability to discriminate between treatments-tiRealnterval observations showed minimal bias, undetesgi RGS

scores from the standard method by 0.09, and acceptable limits of agfe6B&n0(46).

These results indicate that applying the RGS itimmeathrough an interval scoring method is feasible and effective, allowing
refinement of laboraty rat welfare through rapid identification of pain and early intervention.
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EASY ASSESSMENTSTO MEASURE THE WELFARE IMPROVEMENT IN HANDLING FACILITIES OF
LIVESTOCK FARM

MLP Lima 1, JA Negrao?, T Grandin 3, AP Freitas4and CCP PazZ4

1Centro APTA Bovinos de Corénstituto de Zootecnia (1Z), Sertaozinho, Brazil,
2Faculdade de Zootecnia e Engenharia de Alimentos, FZEA, USP Pirassununga, Brazil
3Colorado State University, Fort Collins, CO, USA
4Universidade de Sdo Paulo, Faculdeddedicina de Ribeirdo Pref@epartamento de Genética (USP/FMRP), Ribeirdo-Preto
SP, Brazil
lucia.plima@hotmailroamealucia@iz.sp.gov.br

The useof corralfor handlingbeefcattleis essentidbut improperhandlingin inadequatéacilitiescausestresgo the animals,
whichmaybecomdearfulor aggressiviacreasingisk of accidentso the handlersr the animalsin Brazil,mostof the traditional
corralson farmswerenot constructegccordindo the bestbehavioraprinciplesof movinglivestock.

The experimentvasconductedn six farmsto evaluatehe effectof change# corralandadoptionof goodhandlingpractice®n
cattlebehaviorplood cortisolandlactateCorralchangefcludedobstructinghe ¢ o wiisnwhenthe handlemwalkeddeepinto
the a n i nflgght @ome and the eliminationof bright objects,color contrasts puddles,shadowsand darknessn the corral.
Handing wasimprovedby traininghandlersn a singlesessiorshowinghemhowto work in acalmandquietmannerTheywere
instructedo avoidshoutingpushingandhitting the experimentanimalsandit waseliminateslogsandelectriogoads.

410headsf zebucattleincludingadultcows heifers(15to 20 month of age)andsteerg15to 20 month of agewereused Each
animalwasprocessetlvice.The first sectionwasin atraditionalcorralandhandlingand5 to 7 daydater,the animalgeturnedo
the refurnishedatorralandgoodpracticeprincipledor handlingDuringrestrainfor blood collectionthe animalsvereclassifiedn
calmandagitatedlt wasrecordedhe entrancendthe exit(walk=1,trot=2 or run=3) of the squeezehute.

Theriskratio analyseshowedhe improvedcorralandhandlingpresentedoweragitation(0.47)and heiferswerel.4timesmore
agitatedhan adult cows.Steersverecalmerthan heifers(risk ratio=0.535)Improved corraland handlinghad a positiveeffect
(P<0.001)for gaitsscoreobservedhlood cortisol and lactate Before corral and handingmodifications64% of animalswere
agitatedandafterchangegust 36%wereagitatedComparingcalmerandagitatedanimalsduringrestraintjt waseffect(P<0.001)
onthechue entrancg1.22vs 1.63) the exit (1.39vs 1.90) cortisol(46.8vs 51.9ng/mL) andlactatg34.48/s56.25mg/dL ). After

the two datacollectionin eachfarm, we did feedbackto handlergpresentinghe results showingmovies picturesand numbers
abaut their own work. Entranceand exit scoreswereeasyto recordand goodto demonstratéhe changesn cattlebehavior.
Actionsto improvedesigrof corralandqualityof handlingesultin calmerzebu.

Financial Support: Fapesp Process 2013/25355
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WHAT BEHAVIOUR TRAIT COULD BE INTRODUCED TO BE USED IN A BEEF CATTLE EXPERIMENTAL
FARM ROUTINE?

MLP Lima 1, JA Negrao?, T Grandin 3, AP Freitas4and CCP PazZ4

1 Centro APTA Bovinos de Corénstituto de Zootecnia (1Z), Sertaozinho, Brazil
2Faculdade de Zootecnia e Engenharia de Alimentos, FZEA, USP Pirassunui@xl8radid State University, Fort Collins,
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Livestockfarmsthat developselectionprogramusuallyhavecorral routinesto weightanimalsjncludingsomeother handling
activitiesThe 1Z (Sertaozinho, SP,BrazZ211 A1 006 S; 47A576 W), has a selection p
feedlot for bulls and post weaning weight adjusted to 550 days of age for female on pasture.

Theobjectivevasto studyaneasymeasremenbf behaviouto beintroducedn datacollectionduringcorralroutine.lt wasused
702growingbovinesof threebreedqNellore,Kankrej(Bosndicysand CaracuyBogaurusadaptedyvith averagef 1.2+0.13year

old. Theywereevaluatedh two differentcorrals a traditionalfacility (TF) anda humanehandlingdesignedacility (HF). All data
collectionwas madeduring 10 days,randomizedn both corral. The sameteam of handlersworkedin both corraland the
processingvasblood collectionandweigh.The behaviouttraitswereevaluatedluringrestraintin chuteandweretemperament

score (TS), entrance score (ENT), exit score (EX) and flight speed (FS). The blood parameters analysed were atertisol and lac

The results showed that the W&s affected just by corral (P<0.0001), ENT by breed (P<0.0001), gender (P=0.0075) and cort
(P<0.0001). EX and FS were affected by breed (P<0.0001), corral (P<0.0001) and live weight (P=0.0002). Cortisdiywas affec
breed (P<0.0001), gender (P <0190BS (P=0.0082), and corral (P=0.0455) and lactate by breed (P<0.0001), gender (P=0.02¢
corral (P=0.5874), ENT (P<0.0001), TS (P=0.0414) and EX (P= 0.0267). Caracu breed seems to be calmer, presenting lowel
for ENT, EX and FS but presented higgrtisol (42.6:g/mL) compared to Nellore (381g/dL) and Kankrej (29.8g/mL),

showing to us they can be more sensitive, comparing to zebu.

Females, compared to males, presented worse scores, probably because of they stayed at pasture after weaningeand the m
in feedlot. The corrals was very important, affecting all characteristics, showing us that the design of the facgitytamtvery
during handling, the animal can see the way to go when walk to the chute, can be afraid or not, depending whaj threy are se
the position of handler. The EX or FS was associate of live weight and could be introduced in a data coleclibe EXiis

an easy measurement to be introduced recording if the animal walks, trots or run in the moment of exit of chute.

Financial Support: Fapesp Process 2013/25355
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MIND THE GAPS! FROM INTENTIONS TO PRACTICE IN ANIMAL WELFARE REGULATION S
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The overall aim of this project was to investigate and describe the intentions of different stakeholders behind wérious typ
animal welfare regulations (both governmental legislation and private standards), and howsefgigehtisenvere in improving
animal welfare. An expert questionnaire was used and text analyses on regulations (including preambles and explanatory
from four different European countries were carried out, as well as text analyses concernémgl gtnteture of four different
Swedish regulations for dairy cows, including corresponding control guidelines. Finally, the dairy farm control outcomes
analysed based on the official control and private audit

The results showed that the aims of a regulation were often more aspirational in terms of animal welfare than the de
requirements turned out to be. While the intentions promised to protect the lives and welfare of animals, to tresgrai@mals as
beings, to give them a life in dignity, behave naturally etc., the regulations nevertheless accepted tethered alsd maatad anim
procedures without anaesthetics, early separation of mothers and young, etc. The policymakers amadycdeiepts such as
6natural behaviourd and 6éunnecessary sufferingd.

The private standards for dairy cows in Sweden to a large extent covered the same requirements as the legislatierio However
vague wordings and different ways of measuring movadways clear if the requirements were truly identical between the

regulations. The private standards more often measured animal welfare at a herd level instead of an individuag lehedl, indicat
these standards offered a protection level faidodi animals below the legislated level.

The two different control systems in the lastssudly focused on slightly different areas; dirty dairy cattle being the most common
non-compliance at official controls, and dirty cowsheds at ArlagardenNaitlies of them focused on mastitis or lameness,
which are common animal welfare issues for dairy cows. One reason for this is that the occurrence of disease iallyot autom:
an animal welfare na@ompliance. Hence, control statistics do not negessaxi r r or a regi onsd true
systems organic farms had a lower risk focaompliance compared to conventional farms.

In order for regulations to improve animal welfare further there is a need to reduce the gapsdmivegnrequirements and
assessments within a regulation, but also between different regulations claiming to have the same animal welfare intentions.
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A PILOT STUDY: A MIC ROBIOLOGICAL APPROACH TO UNDERSTANDING FEATHER PECKING IN
LAYING HENS

AH M ackay, GM Cronin, M Singh, PJ Groves and D Phalen

Poultry Research Foundation, School of Life and Environmental Sciences, Faculty of Veterinary Science, The Unisgrsity of Sy
Camden, NSW, Australia.
alannah.mackay@sydney.edu.au

Feather damage due to severe fepthaking (SFP) is one of the greatest welfare concerns impacting the egg industry worldwid
Numerous studies have been conducted in an attempt to establish its underlying cause, however, the motivations behind S
not understood. This abnormal behaviour may result in poor plumage condition, feather loss and damage to the integument
problem occurs across all housing systems and its high prevalence accentuates the need to develop effective midinods of pre
ard control.

One theory proposes that SFP is a redirected behaviour, associated with the inability of motivated birds to satisfitterily du
In addition,previous studies have shown feather lipids will accumulate and become stale on the piubiraigeanddeprived
access to a ddsathing material. Thus, preen oil may serve as a possible attractant for feather pecking.

We hypothesised that microbial changes on the feathers and skin are related to an increased risk of SFP, when ISA Brow
housed in a floor pen system were restricted from access tebathingt substrate. Thus, in this study, we aimed to limit the
effectiveness of dubktthing behaviour and assessed the bacteriological relationship betwe@edeathand nefeather

pedked birds upon initiation of a featipercking outbreak.

Descriptive data analysis indicated featwked birds had double the amount of bacteria on the rump, uropygial gland and ven
compared to nofeathespecked birds, while the opposite was truthéobreast. A possible explanation is that the breast remains
the most thoroughly oiled region during preening and has frequent contact with the litter material (e.g. when sqlatting on th
compared to other regions of the body.

The current trial s a preliminary investigation and future studies aim to develop a reliable model to initipecKeagher
behaviour, which could be applied to determine whether SFP is linkeeb&dhilugtdeprivation, increased stress or both. Upon
elucidation of tis phenomenon, interventions could be applied as a means to mitigate SFP in laying hens.

The authors would like to acknowledge the Poultry Research Foundation and the Australian Veterinary Association Limite
funding the experiment.
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THE ELUSIVE BOUNDARY BET WEEN CONSCIOUSNESS AND UNCONSCIOUSNESS: SPECTRAL ANALYSIS
OF EEG MAY HOLD THE KEY

JE Martin tand DEF McKeegan?
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Definitions of consciousness in relation to welfare assesgnkéling methods for livestock primarily relate to the theory of
medi cal awaremnresci awngdn edssstéa.t eEl ectroencephal ography (EEG)
activity on the surface of the brain, and is a key metlasdexsing consciousness during killing and slaughter. Other techniques
such as behavioural assessment (e.g. loss of posture) and physiological measures (e.g. heart rate) are also gseful, bu
considered to be the most reliable, as it provides tanté@sure of brain electrical actidty. o ad use of the te
can relate to analysis by visual interpretation as a measure of loss of consciousness which has limitations agallyis fundame
subjective approach. rhore powerful analysiechnique for EEG output is now available, which transforms excerpts of the
original EEG trace into power frequency spectra, via Fast Fourier Transformation. Then, calculated spectral vagables (su
median frequency) are generated and related toassgEated with distinct consciousness dfatgstew studies have recorded
behavioural, physiological and EEG data in the same animal during slaughter or killing, or have adopted both spaatial analy:
multiple visual b a s endthe dafE Gata.aViéetdid vhis tinytwio trile whéch werespart of a large project
evaluating the welfare impact of Low Atmospheric Pressure Stunning (LAPS) in broilerElB@&k&®G and behavioural data

were recorded and pooled across the two tridlsrfod i v i du al birds (N=50). Pearsonds ¢
between key loss of consciousness indicators, including various parameters assessed both visually and quaeti@tively (e.g. le
loss of posture, presence of sieawe in trace, total power <10% of baseline EEG and EEG spectral variables). Latency to los:
of posture assessed behaviourally was highly correlated with latency to median frequency thresholds (F50<6.8Hz (r=(
P=0.028) and F50<12.7Hz (r=0.339, P=0.042})was not correlated with visual inspection noting the presence-whgtow

EEG. Time to death indicators were not correlated, with all EEG methods showing brain death occurring significhatly earlier
the behavioural measures (mean difference832+The results suggest that behavioural indicators are highly conservative
measures of loss of consciousness and brain death, and EEG spectral analysis provide greater accuracy by aliowify identific
the presence of slemave EEG in periods of ghaal change prior to complete loss of consciousness. Collectively, the results
suggest that spectral analysis has the potential to allow objective identification of transitions between statews$,candcious
thus can significantly contribute to welfassessment during slaughter and killing.
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EVALUATION OF INDIVIDUAL DIFFERENCES IN THE STRESS RESPONSE TO MOTHER  -YOUNG
SEPARATION IN THE DOMESTIC HORSE
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The study of animal personality is one of the fastest growing areas of research in behavioural biology and inhparakelnthere
an increasing interest in its implications for animal welfare. Personality affects how animals cope with strage anstroray h
influence on the successreproduction and management. Weaning of the young of farm and companion animals almost alwe
happens earlier than it would naturally among theilivivilgl ancestors even thougbtheryoung separatidms been deribed

as a stressful psychological process that might compromise the physical and +beiniglofrathimals.

The aimof our project is to evaluate individual differences in thersspssise duringiotheryoung separation in mares of the
domestichorse as their foals develop and to compare different methods of evaluation; behavioural observation (vocalization,
postur e, | ocomotion etc.), physiol ogical moni torinaw (he
AWIN.

We are assessing the level of stress of mailvémg brief separations from their foaldifferentage multiparous mares of the
Azteca breed (n=20). Each mare is tested four times until weaning; when her foal is three days, six weeks, tdedive weeks
months old. All tests include a baseline (15 min), separation (2 min) and reunion (15 min) phase. With continu@uanddeo, aud
HRV monitoring we are able to quantify the absolute values and the extent of change during each test in theahkssured va
We analyze the repeatability of tbased intrmlats correldtiors Icadchlated ashtte v i
proportion of phenotypic variation that can be attributed to besubgatt variation and we also test for asiemsidetween the

results of the different methods.

By identifying traits showing stable betvieginidual differences in behaviour and physiology, which are consistent over time anc
that presumably reflect the internal state of the animal, we hepetbte to recognize early the individuals with lower tolerance to
stress, which is key for the appropriate management of Baitseanalysis is in progress and we will present our finding at the
conference.
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BIOMARKERS OF PAIN - SEPARATING PAIN FROM INFLAMMATION
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1 Department of Biological Sciences, University of Chester, Chester, UK
2 Department of Veterinary Medicine, University of Cambridge, Cambridge, UK
k.mclennan@chester.ac.uk

Biomarkers such as Substance P, anmhffammatory cytokines4L A ,-10,I1Llt12 and TNF& have been observed to increase

in response to known painful conditions such as footrot and mastitis. However, these compounds are inflammatory mediator:
hencewvhen inflammation is present, may not be reliable biomarkers of pain. There is a need to identify biomarkers that are sp
to pain and that are not influenced by inflammation. Aétivias recently been observed to regulate pain neuropeptide
transmis®n and even to induce tactile allodynia, making it a possible biomarker of pain that is separate from inflammation.

Serum activin A concentrations of sheep experiencing naturally occurring#d@yan(d acute mastitis=6) were compared

to thoseof nondiseased control sheepi4). Sheep were sampled on day 0 before treatment, and on day 7 and day 42 (mastit
or day 90 (footrot) when considered fully recovered. Data was analysed using Ri386 3.1.1 and eefiieets moael fitted by
maximum likelihood, using the Ime4 package (Ime function) to compare the activin A levels across the three time points. F
effects included treatment groups, day, breed, gender and farm.

Day explained most of the variation in serum activin A conceninatienfootrot group; however, upon further investigation
serum activin A concentrati onis45d,d=2, Pr0.0%). Theimbdelaid nobimdromeevstn  t
the addition of the other fixed effects. Treatment group alone vimstimeodel for sheep in the mastitis group (114.08 £ 11.97
ng/mL) showing higher values in the diseased sheep across time when compared to the control sheep (68.79 % 5:81 ng/mL
3.56,df= 10,P=0.005). The model did not improve with the additioneobther fixed effects.

Activin A has a complex role in inflammation and pain modulation, with different responses according to the disease invol
Footrot is a localised disease and so although activin A is likely to be increased within thesaffedtes tiot entering the
systemic circulation. Acute mastitis is a systemic disease, with pyrexia indicating that cytokines are enteriogth&aggatemic
The high blood levels of activin A seen in mastitis cases after apparent recovemgpmesetative of the long term tissue
damage caused by the mastitis.

The response of activin A needs further investigation and serum activin A should not currently be used as a solpdiiomarker of
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SYSTEMATIC REVIEW ON ANIMAL WELFARE INDICATORS IN DAIRY CATTLE TO IDENTIFY THOSE OF
HIGHEST VALIDITY

M Mondon 12 R Merle2and C ThoneReinekel
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Due to recent developments (amongst others: the legal anchoring of animal protection in the Gefutian esna national
objective, the amendment of the German animal protection law and the rising consumers demanevédiaestiordbrmed
produced food) one can postulate a rising interest of society in animal protection and, even more,eifaesniregbming
livestock. The interpretation range of the term animal welfare as well as the involvement of different stakehaolderarisggult i
of indicators that are mainly resoues®l managemehased. Until now, little systematic investigmtiegarding the evidence of
scientific studies and the validity of animal welfare indicators in dairy cattle exist. Therefore, it is the objectjeciofahe
review literature on animal welfare indicators systematically, to assess its quamliterstifg those animbhsed welfare
indicators of highest validity.

First, we outlined the complexity of the ter ms 0aningsnal
in political, societal and scientific background to better understand and classify existing animal welfare indisagiesida a f

on European and German animal welfare assessment protocols regarding dairy cattle and their indicators, we harlly found ¢
based indicators which are not only hemlénted but include aspects beyond that. (Mondon et al., Berl Miuncktl Tierar
Wochenschr, aop 2017QI: 10.2376/000®36616080).

For the Systematic Review, we searched within five databasesrémigyeen and neindexed literature, using a strict protocol
regarding the English/German search terms. The outcome wasttinpitddications of the last five years, to dairy cattle as the
species of interest and geographically to Europe, regarding the content of the studies.

After the removal of all duplicates, we are now confronted with the adgsraing and categorizing of 1704 publications,
separating peeeviewedoublications from Guidelines, Recommendations, Reviews and Tdieéoowing fulltextscreening
anddiscussion of original scientific studies (increased list of search terms) shall list empiric verified animal wedfaredindicat
identify those of highest validity.

CAB Direct Google Scholar Livivo PubMed Scopus
856 492 167 526 920
805 English 0 English 0 English 522 English 903 English
51 German 492 German 167 German 4 German 17 German

| | | | |
v

2961 Publications

Duplicate Removal Software i

2010 Publications
Duplicate Removal Manually L

1704 Publications

Abstract-Screening

58 Publications 932 Publications 712 Publications
Potentially Relevant Relevance Undetermined Irrelevant
X Relevant Publications Extemalerfca
Original Scientific Studies Reviews Recommendations

& Guidelines

Full-Text-Screening with ‘ ‘
Extended Search Terms *

Relevant Publications

for Further Analysis Scoping Review
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PUBLIC PERCEPTIONS OF FELINE CHARACTERISTICS IN RE -HOMING SHELTERS AND THE IMPACT
THESE HAVE ON ADOPTION SUCCESS

K Morgan, A Wilkinson and J Cooper

University of Lincoln, Lincoln, UK
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National UK animal welfare charities have reported increases in the number of animals coming through theirtelopeayear af
Shelter environments can negatively impact on the welfare of the animal due to stress and suggests a clear need to red
number of this population. This study aims to iintothest i g
publicbds perceptions of feline characteristics in rehor
consists of 5974 entries from their cattery department. Preliminary analysis for the effects of age, sex and deatieadbar on t

of stay (LoS) of the cats in the shelter and their outcomes (rehomed or euthanized) was conducted. Previous wotk had sug
that some coat colours were associated with longer stays (for example black or black and white cats) thana@hgrofThe m
cats in the shelter were classified agpadigree domestic short hair. Black cats (21.8%) and black and white cats (23.3%) made
a large proportion of the rescue population. There was an effect of age on length of stay with cats urelef &gadmatving
significantly shorter LoS than adult cats but LoS was significantly longer for cats over x years of age. There tiaas an inter
between coat colour and LoS with black cats taking significantly longer to leave shelters as agd giogaseatsashowing no
change in LoS as adults. Similarly there was no effect of coat colour on chance of euthanasia with less than 5§4ambeats havir
put to sleep largely for severe health issues. This data is consistent with other studitsathatién cats are harder to rehome.
The finding of no biases with coat colour contrasts wit
reduces chances of biases due to coat colour. The project is currently adding addisotmlditet@et including impact of
changes in management such as open and closed access to shelters and promotions such as Halloween rehoming rates. Tt
of this study are expected to help introduce new methods in rehoming strategies by mereasingthose cats who may be
overlooked and to promote a successful adoption. Subsequently this should reduce the length of stay in the animal sl
therefore, having a positive impact on cat welfare.
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USE OF REAL-TIME GEO -LOCATION TO REMOTELY MONITOR LOCOMOTORY BEHAVIOUR AS A
POTENTIAL PROXY FOR WELL BEING IN EXPERIMENTAL SHEEP
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Sheep are widely used in musskédetal research particularly in translational pipeline research testing orthopaedic devices
therapies prior to first in man studies. The overwhelming mafjstitgies rely on post mortem data to validate the response to
treatment, with little attention being paid to functional outputs such as behaviour changes or pain. One of thi difficultie
assessing pain and well being in sheep is their flocking ewstirflight response, making conventional behavioural/clinical
observations when humans are present potentially misleading.

In this research we propose that the use of novel remote technology to measure aspects of behaviour underpinned by locon
will provide insight into the well being of the animals used in msiseldtal research.

The aim of this study was to evaluate whether a noviéne&ealocation system (Omnisense Series 500, Cambridge, UK)
could provide accurate and meaningful dathdep. This system containsaxi8 accelerometer, -@3s magnetometeralis
gyroscope and altimeter in addition to standard position location sensors.

Thirty-five adult female Welsh Mountain sheep were recruited into the study. Each anttedlwittsdi mobile location sensor
mounted on a conventional raddle harness. Twelve fixed sensors were installed at the periphery of the field imalsch the ai
were housed and a Wherebox Clusterbox Location server installed at the periphelg.ofRbediidings were taken from each
sheep every 10 seconds, 24 hours per day for the duration of the study (15 weeks). All animals were kept as diedlock in ol

for the duration of the study. Data was analysed using
Using the Omnisense Series 500/ Smartbell software the m
ani mal = |lying down/standingd were recorded for each an

againstiime to give a temporal record of events for each 24h period. A locator plot was also obtained for each animal for eact
period, allowing distance travelled from water sources, feed points and field entrances to be calculated.

This study has shownaththe use of new, novel technology can remotely and accurately identify the behaviour of experimer
sheep in a natural situation i.e. out in the field in a settled social group and can provide robust information andereviour
being in the aninsl
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VALIDATION OF A FELINE GENERIC HEALTH  -RELATED QUALITY OF LIFE INSTRUMENT WITH AN
ADD ON MODULE FOR OSTEOARTHRITIS

CE Noble %, LM Wiseman-Orr 2, AM Nolan 3, EM Scott2 and J Reid!4

1NewMetrica Ltd, Glasgow, UK
2Schoobf Mathematics and Statistics, University of Glasgow, Glasgow
3 Edinburgh Napier University, Sighthill Campus, Edinburgh, UK
4 College of Medical, Veterinary and Life Sciences, University of Glasgow, Glasgow, UK
cory.noble@newmetrica.com

Advances in veterinary medicine over the last 20 years have made a considerable impact on cat health and longevity ¢
prevalence of chronic disease has increased accordingly, with diseases such as chronic renal disease and hyperthyroidi
recogised for many years, and others such as osteoarthritis and cognitive dysfunction syndrome (CDS) causing behav
changes indicative of a significant reduction in welfare and health related quality of lifeR6tR@LY. recognised in human
medicinethe latter is aultrdimensional construct that is subjectively experienced by and is uniquely personal to the individt
and this has beenvidely used in people to measure the impact of chronic disease and chronic pain and as an outcome measl
clinical trials. Health related quality of life measurement tools can be generic, measuring the impact of any clopnic disez
disease specific. While disease specific instruments may be more sensitive, generic instruments may be the onty option w
morbidities are presentlf we adopt for animals a conceptualisation of HRQL that is similar to that for people, then the
i mportance of measuring O6how the animal feelsd abadofort it
the dog and none for the cat that adopts this approach, alternative tools focusing in the main on physical limitatlpns impose
disease. @ We have used well established psychometric methodology, the gold standard for developing such measu
instruments to construct a HRQL structured questionnaire instrument for catsiwhichh udes an owner- rep
aloned® core (GC) f oespecific kheoniorés@aseuandeam eptidnal asteoarthigtia (OA) Module (OAM) that
combines owner drclinician response data. The instrument is delivered online and instantaneously computes scores in 3 ge
domains forle core componentitality, comfort and emotional wellbeiagd 3 disease specific (OA) domain scores. Validity
(content, criterio and construct) and reliability are key properties of a scientifically robust measurement scale and shoul
demonstrated before a scale is used in a clinical context.

We report on the validity of this clinical tool and demonstrate its usefulneésdiaatanof feline health and wellbeing.
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VETCOMPASS: A NEW FACE FOR ROBUST ANIMAL WELFARE RESEARCH DATA
DG OO0 Nei |l | , DB CGur&wmlmE Bredpelt

The RoyaNeterinaryCollegeHawksheatlane North Mymms Hatfield,Herts,UK
doneill@rvc.ac.uk

If strong ink is the oxygen of the writer, and absolute love is the oxygen of motherhood, then good data must sxyghbnbe the o
of the scientist. But, alas, deficiency of good data (and even worse, the availability of pooeglata)yhéwsvarted the aims of
animal welfare researchers trying to unravel complex issues surrounding the health, behaviours, demography, ge@graphy anc
interactions of animals. So, although it is undoubtedly true that aitjtaia, there may Iperesearch, a further truism is surely

that withoutgoodata, there may be safeonclusions.

This presentation will explain the exciting new face of animal welfare data from the expanding \fea@ewpdssit the Royal
Veterinary College, Londofhe VetCompass Programme collects anonymised electronic clinical data from veterinary gene
practices and merges these into a single database that is accessible online. Covering over six million UK animals, VetCi
offers opportunities for Big Dataadyses that can answer an almost limitless range of clinical questions, wite\2éwmezbr
papers already published. The robustness of these data benefits from inclusion of every animal under veterinationare, infor
recorded to high quality veterin standards, following the lives of animal over time and having access to all demography, clini
notes and treatments throughout.

Welfare advances are a central ethos to VetCompass studies which &l peigusttement on benefits animal welfa
VetCompass data already support diverse welfare studies such as longevity, disorders and undesirable behaviolers across
research centres to harness the widest collaborative input.

This presentation will describe the use of the online Vet€omatabase to examine demographic, physical and behavioural
attributes of animals and how data on these features can be extracted and analysed for robust welfare studies. liMethods t
natur al | anguage-rpradde & it ragtes tand coffecthedegoustaredaadised VeNom nomenclature terms
will be elaborated. Novel metrics for extracting prevalence, duration and severity scores across a range of disorders v
discussed.

The world is changing. Opportunities now are less about how welfare scientissooametfate data and more about how we
canbest use the mouanfdiighquality data that VetCompass already holds to derive the best outcomes for animal welfare.
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A SURVEY OF COMMON RABBIT HANDLING METHODS AND REASONS FOR THEIR USE
JA Oxley?, CF Ellis 23 W McCormick 2and A McBride 4

135 Farnes Drive, Gidea Park, Essex, UK
2Animal and Equine Studies, Moulton College, Northamptonshire, UK
3Science antlechnology, University of Northampton, UK
4 Department of Psychology, University of Southampton, UK
james_oxleyl@hotmail.com

Rabbits are both popular pets commonly seen within veterinary practices, and frequently used in laboratories in the U
Kingdomand elsewhere. However, to date there is minimal research that has investigated why and how people handle rabbi
why they choose to use such methods. In addition, few studies have considered the sources individuals use to lgarn abou
handlingand their reasons to not use specific handling methods. Therefore, to investigate this, five handling methods were ct
that were frequently reported within pet owner, laboratory and veterinary rabbit literature (see figure 1). An omaieequestio
gd hered data about participantsd experience of and view
and through conference attendance. Inclusion criteria were being a UK resident and currently or previously workestiwith or o
ratbits. In total, 2644 responses were gathered. The majority of respondents (90.3%) were located in England, currently c
rabbits (83.2%), and had more than one rabbits (71.2%). A variety of work settings were represented and wide rnge of ye
experence with rabbits. Of the five handling methods, the most commonly used was holding the rabbit against the chest w
supporting its weight (method B) (86.2%) and the least common was Scruffing the rabbit whilst supporting its weight (Metho
(15.3%)Though several reasons were given, moving the rabbit was the most frequently reported reason for using four out o
five methods. The most common rationale for not using a method was the respondent considering it to not be a suitable w
handle rabls. Participants gained knowledge about rabbit handling from a wide range of sources, primarily from books
veterinary practices. While this research indicates public awareness of the negative welfare consequences of some metl
indicated by a minity of participants using Scruffing, clearly more work is required to promote suitable handling, regardless
why the animal is handled. These decisions should be based on evidence, and more research is required to fully underst
implications forabbit welfare of the various handling methods used, both those discussed within and outside this study.

Figure 1. Common handling methods: a) under arm, b) against chest, c) in front of chest, d) placed on back, e) scruf
(Photographs taken by C.F.E. (author 2)).
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THE WELFARE IMPLICATIONS AS A RESULT OF BREED SPECIFIC LEGISLATION IN THE UK
JA Oxleyland SA Giines?

135 Farnes Drive Gidea Park, Romford, Essex, UK
2RSPCA, Wilberforce Way, Southwater, Horsham, West Sussex, UK
james_oxleyl@hotmail.com

In 1991, the Government introduced the Dangerous Dogs Act in response to a number of high profile attacks. Under section
of this Act, four types of dogs traditionally bred for fighting (pit bull terrier, Dogo Argentino, Filo Brazilero ardldsgames
banned. The aim of this law was to reduce bites and protect public safety despite there being no specific evidahe¢ to sugge
fighting dogs are inherently aggressive or unique in bite style and ability to cause damage. The underlyéed Basisifaf br
legislation (BSL) is very weak and since the prohibitions have been in place, the number of hospital admissionaridr dog bite
strikes have increased substantially. In addition unintended negative consequences have arisen whididdgeetifaats.

Therefore, the aim of this research was to review the current literature, highlighting case studies on the welarefiBlicatio
We review the current welfare implications relating to dogs processed under BSL e.g. seizuce @nthémgannelled
environment, as well as those relevant to dogs which are exempted from the prohibition and kept under strict conditions
muzzled and on a lead in a public place). Because the identification process is made predominantyodrapipedrasice,
regardless of the previous behaviour of the dog in question, these welfare implications are likely to stretchthathgrsafield
dogs with genetic parentage of the prohibited types including dogs deemed to look sufficientlie likeatFénbull terrier).

This review also highlights a number of areas where improvements to the welfare of dogs affected by this law calld be acl
e.g. introducing standard guidance for the management of seized dogs as well as a metres cornmitiizes for exempted

dogs. We also identify areas of further research such as how best to protect the welfare of dogs exposed to lomgeterm confin
and exempted dogs whose behaviour is restricted.
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EVALUATION OF WELFARE STATUS OF REHABILITATING ELEPHANT CALVES USING F  AECAL
CORTICOSTEROID METABOLITES AS INDICATOR AT THE ELEPHANT TRANSIT HOME, SRI LANKA

BVP Pereral, JL Brown?, C Thitaram 3, RPVJRajapaksetand A SilvaFletcher>

1 The Elephant Transit Home, Department of Wildlife Conservation, Udawalawe, Sri Lanka
2Smithsonian Conservation Biology Institute, Washington DC, USA
3Faculty of Veterinary Medicine, Chiang Mai University, Chiang Mai , Thailand
4Faculty of Veterinary Miine and Animal Science, University of Peradeniya, Sri Lanka
5The Royal Veterinary College, London, UK
vijitha_wildlife@yahoo.com

Sri Lanka has the highest density (per hectare) and nearly 10% of global population of wild Asian elephants.n&e afconseque
the escalating humatephant conflicti2 elephant calves are orphaned annually and some are cared at the elephant transit hc
(ETH) in Udewalawe, Sri Lanka. The objective of the ETH, which receives 90% of calves under 1 year of age, is to re
orphaned el ephants from temporary human care back into
human contact until six years of age and they are formed into groups and released into the wild.

We measured faecal glucocorticoithbhwdites (GCM) as a potential indicator of stress and welfare in the period before and afte
release of elephants from the ETH. The study population was ten elephants (6 male and 4 female) between five tb seven y
age. These elephants were reldes®dthe ETH in March 2015. The elephants were-catlared for postelease monitoring.
Faecal samples were collected each month, from eight months before and fifteen months after release. Samples (n=53 beft
n= 151 after release) were oven datetlP’C for 1224 hours and stored -&®C until analysis. Faecal extracts were assayed for
GCM using a validated immunoassay at the endocrine laboratory at Veterinary Faculty of Chiang Mai University, Thailand.

Results were analysed using repeated measures ANOVA to ascertain whether the GCM values changed over time in the p
post release periods. The average faecal GCM vélefsseatelease were 52ndfgecal GCM significantly increased in the first
wed after release to an average of 97ng/g and in the second week after release to 101ng/g. The average value during tt
month after release was 96ng/g. In the next 14 months the GCM concentration decreased and was between 30ng/g and 4
with an oveall average of 38ng/g. The results show that release of young elephants into the wild caused a significant and temy
increase of faecal GCM but after a period of adaptation the GCM declined. There were no significant differences betwee
GCM levelof males and females. In addition, the results suggest that elephants maintained at the ETH before release had |
faecal GCM excretions than elephants adapted to a wild environment, but further work is necessary.

In conclusion, this study suggestséalephants released back to wild undergo a period of significant strésgsdekS
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USING PET OWNERS IN ASSESSMENTS ABOUT THEIR PETS PERSONALITY AND HEALTH STATUS:
WHICH HUMAN CHARACTERISTICS MAY INFLUENCE RESPONDING

SJ Reaney, H Zulch and LMCollins

Department of Life Sciences, University of Lincoln, Lincoln, UK
sreaney@lincoln.ac.uk

Pet owners are often relied upon to provide detailed information about the behaviour and/or health of the animagd.in their c
This information can then beedsto inform treatment (in the case of reported ill health) and /or make decisions about the welfar
and quality of life of that animal. Whilst there is a moderate amount of research looking at what human charaetexgstics infl
our attitudes towardsiamals, such as the influence of empathy and personality in the recognition of pain and sentience in anim
little research has tried to understand the eff.ect t hese

Aspartofalagr onl ine survey |l ooking at the association betwe
was collected from dog owners about; the view they held of their dog, their level of knowledge surrounding medital issues.
experience gbainful conditions and their personality using the4BFIThe aims were to be able to determine a) whether there

was any association between owner and dog personality and b) whether the characteristics of the individual pet dwners im
the assessment t hey made about their dogds pain behaviour and t

An association was observed between the ownerds and the
dogs higher scores on trainfagus, motivation andracability. Also, the owners level of neuroticism, how they viewed their dog
and their perceived level of medical knowledge had the potential to impact their attitudes and therefore the respaidses they p
when giving assessmaatstgbantd hbkbalthdolidsapepbpsbati ons w
of pain and the pain scores they gave their dog.

These findings are discussed in relation to the implications they may have on the health assessments in domestie dmgs. If w
utilise owner reports during clinical practice, it is important (especially when trying to account for why some dpgé#ferported
in their responses to painful conditions) to control for both internal and external sources of variance.
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DEVELOPMENT AND VALIDATION OF A FERRET GRIMACE SCALE (FGS)

ML Reijgwart 12 NJ Schoemakeg, MC Leach4, CFM Hendriksen 12 M van der Meer?, CM Vinke Zand YRA van
Zeeland3

1Institute for Translational Vaccinology (Intravacc), Bilthoverdtherlands
2Department of Animals in SciercelSociety, Faculty of Veterinary Medicine, Utrecht University, The Netherlands
3 Division of Zoological Medicine, Department of Clinical Sciences of Companion Animals, Faculty of Veterinary Medicine,
Utrech University, The Netherlands
4School of Agriculture, Fo@hdRural Development, Newcastle University, Newcastle upon Kyne, U
m.l.reijgwartl@uu.nl

Ferrets are a relatively common working and pet animal and are commonly used as an animal model, particularly in the st
human influenza. To optimize animal welfare during these studies, refinement strategies should be implementedasdch as tim
accurate recognition and treatment of pain. However, effective means of assessing pain in ferrets is currenthpyacking, tt
necessitating further research on this critical topic.

Facial grimace scales have recently been developed and valittedsessment of pain in a limited range of species, such as
mice, rats, rabbits, cats, horses, sheep and lambs. A ferret grimace scale has yet to be developed or validatediriterefore, w
develop a ferret grimace scale to investigate whethenfai@asions could be used as an effective means of assessing pain.

We compared the facial expressions of 19 female ferrets at multiple time points before and after intraperitoneabiraplantatior
telemetry probe (t =22,-19, 2, 5, 26 and 29). Fiveidhaction units (FAUs) were objectively identified from comparing lateral
images of the ferret faces: 1) orbital tightening; 2) nose bulging; 3) cheek bulging; 4) ear changes; and 5) avhiSker retracti
practical use of these FAUSs to identify fetretsre and after surgery was subsequently tested by asking participants from aroun
the world to score a range of images of the ferrets. The participants were blind to the procedure performed, the treatn
administered and the time point of each image.

Results showed significantl y hi gh e fsurgery tomparedtebasekne. Even thoogh c €
further validation studies are necessary, these changes in facial expression in the ferrets after surgery suggast that p
potentially be recognised using the Ferret Grimace Scale (FGS).
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ARE YOUR EARS BURNI NG WHEN | 6M NOT THERE? DI STANCE MON
NEGATIVE AFFECTIVE STATES IN DOGS WITH INFRARED THERMOGRAPHY

S Riemert2 L Assis?, T Pike 2and DS Mills 2

1 Division of Animal Welfare, Vetsuisse Faculty, University of Bern, Bern, Switzerland
2 Animal Behaviour, Cognition and Welfare Research Group, School of Life Sciences, University of Lincoln, Lincoln, UK
riemer.stefanie@gmail.com

Infrared thermography represents one way of noninvasively measuring physiological reactions associated with ptséive and n
affective states. We here tested six pet dogs in a brief separation test (modelleld afteralo)g 6 at t ac h meuded t e s
contact with their owner, with a stranger and short periods of social isolation. Previous studies using attachment tests
demonstrated that isolation in an unfamiliar environment is associated with physiological and behavioural tnebsatorsetf s
dogs, with social reunion constituting a positive experience.

During the different sequences of the test, dogs were filmed by a thermographic camera set up in the corner of titeGoom, arot
8 m from where the dogs spent most of their tBtikk.images in which both ears of the subject were in a position suitable for
temperature analysis were extracted manually from the videos and analysed in Matlab usnitteoustactions. The reliability

of the measures within a sequence anerattarreliability were very good.

Dogs showed a significant decrease in ear pinnae temperature when left alone in an unfanailitressiol situation for most

dogs. In contrast, when a person (either the owner or a stranger) was present, tefiheratareinnae increased significantly.

Ear pinnae temperature thus serves as an indicator of (separation) stress and can be used in the monitoring dblsemaration pr
in pet dogs. There was no significant difference between temperature ohtheidétt @ars in any sequence.

To our knowl edge, this is the first study t-&manwayrfomte r at
target animal) yield reliable measurements of physiological stress reactions ifhanmettsodhas several advantages; no
restraint is required at any time (c.f. heart rate monitor), data are collected in real time (compared to a slpanseitisoides
there is no need for a person to be present.

Mean temperature (x SEM) of the left and right
ear pinnae during the sequences
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MORE THAN A FEELING: AN EMPIRICAL CHA LLENGE FOR DESCRIPTIVE, MENTAL -STATE ACCOUNTS
OF ANIMAL HAPPINESS

JA Robbins, B Franksand MAG von Keyserlingk

Animal Welfare Program, Faculty of Land and Food Systems, University of British Columbia, Vancouver, British Columbia
Canada
jesserobbins.ubc@gmail.com

Many animal welfare scientists appear to hold a hedonistic concept df thelfaselfare improves the extent to which an
individual has more positive experiences and fewer negative ones. Accordingly, a popular (dmerersfuadybular) view is
that measures of welfare should reflect an ani ma bjétive s ub ]
experience have enabled us to now reflect on whether such indicaheis owapture the wigre state of the animal. To
investigate this claim, we presented lay participants (n=515) with one of four randomly assigned conditions: a aignapanzee li
6natural d |ife with-PO®&9i,tilveisgbjaenc idéusngecidestntesd INADHE) Aiing wi t
a Onaturald | ife witiNEGegatirved i yulmjge at idbwen adtuatad H-NEGJA T’ w
Our findings indicated that the peahetaiinalwaslimiingsnore twam théyadid en |
how the animal was feeling: for instance NIEG was rated as having better welfare than UR@S. Importantly, we also
found that the supposedly more purely psychological concept of happiness was a0 byflnermative judgments about the
ani mal 0 sPOE wds eated dY Aappier than UNPJS. These findings cast serious doubts on claims that animal welfare
and indeed, happiness are ultimately a matter of subjective feelings. More generatliscussals® value of using empirical
methods to make progress on conceptual problems in animal welfare and ethics.
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BENCHMARKING POSITIVE WELFARE IN COMMONLY -HOUSED ZOO BIRDS
PE Rose!Z2 J Linscott3, S Bankstand R Cromie2

1 Centre for Research in Animal Behaviour, College ahtivironmental Science, Perry Road, University of Exeter, Exeter, UK
2WWT, Slimbridge, Gloucestershire, UK
3 Sparsholt College Hampshire, Sparsholt, Winchester, Hampshire, UK
p.rose@exeter.ac.uk

This research aimed to assess behavioural normality and identify indicators of positive welfare in two types of cainmon zoo
flamingos and wildfowl. Activity patterns of dieiag wildfowl have been investigated extensively, and time budgetivef cap
flamingos can also be found in the literature, therefore providing a suitable benchmark for comparison of activityirpatterns o
held in zoological collections.

Diurnal activity budgets of a range of captive wildfowl species were measuraganed egainst published research, to examine
how environmental conditions, time of day, species, sex, and enclosure features influence behaviour. Nine spec#ts of wildf
WWT Slimbridge Wetland Centre were observed over spring/summer 2015 andmt2leléte activity budgets. Similarly,
activity budgets of five species of flamingo, held in flocks from over 230 to 21 birds were also measured acrosgatf@whole du
of the year, and compared against mean values (% time) for state behavideris gudilehed literature.

Observations occurred during set times of the day in the morning, at midday and then early and late afternoonusligletactivity b
and enclosure use measured by individual focal following for 15 minutes (for wildfowtardadeimss scan sampling of
flamingo flocks. Zoning of enclosures based on biologedalnt areas available to the birds was conducted to assess changes
enclosure usage over time, via a modified Spread of Participation Index.

A metaanalysis ofldmingo activity showed there to be similar activities presented across time of day, but with more time sp
preening than foraging compared to-firdeg flamingos. captive wildfowl rested more in the morning, foraged and moved more
in early afternoomnd preened more during late afternoon. Enclosure assessment showed birds to favour exhibit zones in line
their ecology, and showed that enclosure usage changed over the course of the day (for both flamingos and wildéowl). Enc
usage was uneqt@ all species studied, suggesting that key enclosure zones relevant to performance of importaaitié)e. high
behaviours are weitilised by the birds. Stereotypic behaviours were not seen in these captive flamingo populations, and occu
for a hghly insignificant amount of time for some wildfowl.

Overall, comparative study of captive birds (from direct observation) agalingigrbeds (using a medaalysis of published
data) can be used to evidence management and enclosure desigie toppartiinities for naturalistic behavioural repertoires to
be performed.
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COULD ANIMAL BEHAVIOUR AND BEHAVIOURAL FLEXIBILITY BE MEASURES OF WELFARE OF ZOO
ANIMALS: THE CASE OF A MIXED -SPECIES EXHIBIT OF WATUSI CATTLE IN A SAFARI PARK

C Sandrit, A Martini 2, S Normando2, W Magnonel, B Regaiolli and C Spiezic®

1 Animal Health and Management Department, Parco Naturd®&arda Zoological Park, Bussolengo (VR), Italy
2 Department of Comparative Biomedicine and Food Science, University oP Rddaaltaly
3 Research and Conservation Department, Parco Natura Viva, Garda Zoological Park, Bussolengo (VR), Italy
spiezio@parconaturaviva.it

Modern zoological gardens aim at guaranteeing the welfare of the animals thorough environmentapegiehmerd good
husbandry practice (e.g.: #pecies exhibit) favouring the performance of sgpaetiic behaviours. Visitor presence is an
important variable in zoos and could have positive (enriching), negative (stress) or neutral (no edfext} ifaplanimal
welfare and need therefore to be investigated. Animal welfare can be assessed trough the investigations of howag@mals try
with their environment and thus behavi our yamns atlassessng thes e f
welfare of a Watusi cattle herd hosted at Parco Natura Viva in the presence and absence of visitor cars through behay
observations. These herbivores are hosted in the Safari plain, a largeenieseéxhibit housing differéerbivore and bird
species. Two Ifdin sessions per day per subjects were carried out, one in the morning and one in the afternoon, for a total o
sessions per subject. To obtain information about the impact of public presence on the cattledzattagession was divided

into two periods, one in the presence (Safari park opened) the other in the absence (Safari park closed) of visitoucass. A ¢
focal animal sampling was used. The study cattle showedspeetieshehaviours at bottetimdividual and social level and no
abnormal behaviours were found, suggesting a good state of welfare. In the presence of visitors, Watusi cattlewsere more
show interest toward cars and spend less time in the out of sight condition, suggegtiusgamd enriching effect of public on

their behaviour. Studies aimed at assessing the statebefngedf animals hosted in zoos are essential in order to improve the
management and to monitor health and welfare state of the subjects.
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ASSESSMENT OF THE EMOTIONAL STATE OF PIGS REARED ARTIFICIALLY OR BY A SOW
O Schmitt1.2 LA Boyle, K O'Driscoll tand EM Baxter3

1Pig Development Department, Teagasc, Animal and Grassland Research and Innovation Centre, Moorepark, Fermoy, Co.
Ireland
2 Department of Animal Production, Royal (Dick) School of Veterinary Studies, University of Edinburgh, Roslin, Midlothian, Ul
3Animal Behaviour and Welfare, Animal and Veterinary Science Research Group, SRUC, Edinburgh, UK
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Large I|litters are a challenge when the number oftrunpandg! et
milk yield). Management strategies are needed to optimise survival and growthwherpes piglets. One method ineslv
transferring 7 dagid healthy piglets from their mother to a Rescue Deck (RD) and feeding them milk replacer for the remainc
of the preweaning period. This allows their dam to act as a foster mother farusnpsus piglets from newly farroweddar
litters. However, RD pigletsd welfare might be c¢ompig omi
study aimed to evaluate immediate and longer m ef f ects of arti ficial rearing on

Qualitative Behaour Assessment (Pig Welfare Quality® Protocol) was used to evaluate the emotional state of RD and Con
(sow reared, C) piglets. Pigs were directly observed in group byldiveledrobserver pre (21.00 + 3.14 days) and post (68.74 +
1.32 days) weagirand during finishing (100.07 = 1.23 days) in their home pens (n = 11 to 20 pens) for 20 min. The 20 fix
descriptors of the protocol were scored by placing a vertical mark on a 125 mm horizontal valence scale, and scated were col
to obtain the tofescore.

Principal Component (PC) analysis was performed on the
described through two PC. Groups loading high on PC1 were perceived as more content, enjoying, playful, posiijvely occt
lively and happy, and less tense than groups loading low. Groups loading high on PC2 were perceived as moreaadtive, play
agitated, and less relaxed and calm than groups loading low. General Mixed Models compared scores between tneatments o\
Pigsd emotional state (total score of the 20 desoweanptor
treatment and time (P < 0.001). RD pigs had the lowest totai.equyerést emotional state) gweaning (43.11 +48vs.77.82

* 6.48; P < 0.005) and had the highest total domle$t emotional state) pestaning (60.44 + 4.8830.70 + 5.29; P < 0.001)

and finishing (71.94 £ 4.93C: 50.48 + 6.18; P < 0.01), compared to C pigs.

These results suggest thelth i | e arti fici al rearing initially has a nec
emotionally with weaning than sow reared piglets.
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INTEGRATING MEASURESOF WELFARE IN THE LABORATORY-HOUSED DOG
LEM ScullionHall {, SRobinson2and HM BuchananSmith !

1BehaviouandEvolutionResearclBroup, Psychologyracultyof NaturalScienced)niversityof Stirling,Stirling,UK
2 Drug SafetyMetabolisminnovativeMedicineg@ndEarlyDevelopmenBiotechUnit, AlderleyPark MacclesfieldzheshireUK
laura.hall@stir.ac.uk

Whenchoosingmeasuresf welfarejt is necessario choosemeasurewhich arevalid andthereforemeaningfuto the animal.
Whilemanypotentiameasuresf welfarehavebeenidentifiedin the dog,the relationshigbhetweemmeasuresf behaviourphysical
healthandcognitionarenot alwayslearandit canbedifficult to identifythe mostmeaningfumeasuresf welfareln laboratory
housedanimalsunderstandinthe link betweerwelfareandphysicaheath is particularlymportantto ensurghatnegativavelfare
doesnot adverselnffectdataoutput and converselyto ensurethat potentialRefinementso the life experiencef dogsdo not

introduceunwanteceffects.

Sometechniguesuchascardiovascal recordingplood samplingor judgemenbiastestingmay provideinformationaboutthe
internalstateof the animal,but areinvasiveor canbe difficult to conductin the laboratoryenvironmentBehaviouratiataare
readilycollectedut oftenlackinformationaboutphysicahealthor affect.

In this poster,we presentdatafrom studiesof welfarein populationf laboratorshouseddogs.Our researcthasdemonstrated
consistenpatternsandrelationshipamongsa numberof measuresf welfarelt is necessarto understandhe relationshipand
patternsn welfaremeasures orderto conductwelfareassessmemthichis practicabndrevealsnformationaboutthe internal
stateof theanimalWe presentatainvestigatingelationshipsetweerfactorssuchasbehaviourcardiovasculautput,judgement
bias clinicalpathologyandpressursensitivitytandusethemto presenanintegrativepictureof laboratorshouseddogwelfare.
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FROM PAPER TO PRACTICE: COLLABORATION AS IMPETUS FOR IMPLEMENTATION  OF THE LATEST
ANIMAL WELFARE CONCEPTS

R Sommerville, M Upjohn, K Wells and A Thomas

Brooke Action for Working Horses and Donkeys, 5th Floor, Friars Bridge Cd&rBltkfriars Rd, London, UK
rebecca.sommerville@thebrooke.org

Non-governmentabrganisations (NGOs) whose mission is to improve animal welfare have a duty of transparency for th
methodology and impact. NGOs may, however, encounter difficulties when it comes to integrating recent animal welfare sc
developments into field in#@ntions. First, the translatability of the most fundamental welfare findings may be challenged wh
transposed to relife contexts. Secondly, poor access to scientific information, training and resources can slow the disseming
of updated animal watk concepts in lemiddleincome countries (LMICs). Brooke is a fixdlded NGO working towards
improving the welfare of working equids in LMICs. In line with recent scientific trends, our work is aimed at shiftirg the cu
surrounding welfare assessnfiom traditional sufferingnly assessment methods (i.e., Five Freedoms) towards a more balance
approach (i.e., positive welfare and lifetime experience). We propose that an integrative and collaborative apgroach inv
NGOs, academic and fidddse practitioners, optimises the opportunities of development of animal welfare science while
simultaneously improving animal welfare in practice. One opportunity has included collaboration with universitigend host stu
research projects and electivdss Pproved advantagous as it provided experience to students about the context and fie
experience NGOs operate with, and allowed them to conduct a project whose findings could directly be put into use in pra
Meanwhile for the NGO, existing largstdical datasets were utilised, which otherwise would not have occurred due to time an
resource constraints. Furthermore, the studentsd rénsult s
this case in Ethiopia and Pakistam would consider how to implement them to benefit equine welfare. The students and
associated academics could also bring their current knowledge of the latest animal welfare concepts to challertgesand updal
used in NGOs. We believe collaboratidteis for academia and NGOs, for the latest animal welfare science to be implemente
into real life welfare improvements, especially in LMICs.
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PUBLIC ATTITUDES TO ANIMAL SENTIENCE AND WELFARE
CE Spence, M Osman and AG McElligott

Queen Maryniversity of London, Biological and Experimental Psychology, School of Biological and Chemical Science, Lond
UK
c.spence@qmul.ac.uk

Animal sentience may be defined as the ability dfuman species to perceive, feel or experience subjectivElssatesmcept

is a central component of animal welfare research on the basis that the capacity for suffering necessitates caralderation c
being. Similarly, an individual ds belief i usedanimasaPreviousnt i
research has highlighted that species are afforded protection based on perceived phylogenetic levels of sentidrae.islowever,
little evidence amongst the literature of how the public constructs the concept of sentferlogpritssthg scientific
understanding of attitude formation regarding belief in animal sentience is therefore crucial, particularly intlicfrrmgesdan
public consumption of animal products. We investigated attitudes towards animal sentietb@dsfaunderstanding moral
decisiommaking in relation to meat consumption and animal welfare. A modified Repertory Grid was used to investigate pu
perception as part of an online survey Isentiende.Participgnta (nt=i c i
5433) submitted a total of 26,541 constructs ovenanth period. Analysis showed variation between demographic groups in
their perceptions of characteristics required for sentience as well as characteristics sulos¢igueitt differing species. The
prominence of some characteristics (e.g. pain and emotion) indicates a widespread belief in the capacity for sjfésieg across
boundaries, contrasting with industry/scientific standards, which are largely-ceanunakcross demographics, intelligence was
commonly designated as unimportant for animal welfare despite being one of the most frequently submitted constructs.
suggests that while clearly associated with increasing levels of sentience, intgfligencensidered of minor relevance to
animal welfare decisiamaking processes among the public in comparison to other constructs such as pain or emotions. This st
represents an important advance in our understanding of public attitudes to arénee sewtiwelfare, which is essential for
future progress in ensuring the ethical use efmoran species within society.
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HOW DO WE MEASURE THE EFFECTIVENESS OF ENVIRONMENTAL ENRICHMENT FOR ZOO
CHI MPANZEES® WELFARE?

C Spieziol, C Vandellez, B Regniolli tand C Sandr#

1 Research and Conservation Department, Parco Natura Viva, Garda Zoological Park, Bussolengo (VR), Italy
2Faculté de Médicine Vétérinaire, University of Liege, Liége, Belgium
3 Animal Healtrand Management Department, Parco Naturad\@axda Zoological Park, Bussolengo (VR), Italy
spiezio@parconaturaviva.it

The environmental enrichment is widespread among modern zoos and appears to be useful to encourage the performal
speciespecifidbehaviours and to promote animal physical and psychological welfare. Hand reared chimpanzees are used to €
behavioural and social deficiencies. This study aims to evaluate whether a manipulative enrichment program could im
c hi mp an zberg Gand redeceé bhbnormal behaviours where present. Subjects of the study were 11 chiapanzees
troglodyte$ hand reared and 5 parent reared. The research was made of 2 different periods: during the first period (bas
chimpanzees were in their ugmvironment with a food related environmental enrichment program, whereas in the second peric
subjects were provided with an enrichment program to which manipulative enrichment devices were added. For each p
twentytwo 10min sessions per subjeetre done, during 2 daily sessions. Data about individual and social behaviours wel
collected; the statistical analysis was done using nonparametric statstid®t@s)s All subjects performed individual and social
speciespecific behaviours; hovee, 4 of 6 handeared chimpanzees showed occasionally abnormal behaviours (rocking an
apathy). In the second period, active normal behaviours were performed significantly more than during the baselare. In parti
playing was shown more during theosd period than in the baseline. Results from the individual level analysis revealed that tl
environmental enrichment program provided in the second period reduced the performance of abnormal behaviour:
chimpanzees raised by humans; indeed, onhahdadared chimpanzees performed abnormal behaviours in this period. Result:
suggest a positive effect of the manipulative environmental enrichment on the behaviour and welfare of captive chimpanze
promoting the performance of speapscific behavim in all the subjects and a reduction in abnormal behaviours of the hand
reared individuals.
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DOES THE CAGE-TRAPPING OF CORVIDS CAUSE UNNECESSARY SUFFERING? A BEHAVIOURAL STUDY
OF TRAPPED MAGPIES

J Stirling

Department of Applied Sciences, EdinbiNgpier University, Edinburgh, UK
j-stirling@napier.ac.uk

Recent research has cast doubt on the necessity and efficacyagmagecorvids for pest control. This practice is permitted in
Scotland under the General Licences which stipulate that traps must be emptied within a 24 hour period but which othel
provide few safeguards for the welfare of trapped birds. The aims of this study were firstly to ascertain if magpidsags suffe
and secondly to identify factors which might exacerbate their suffering.

Observations were made of the behaviou® oh&gpies caught in three types of-tage Larsen, Larsen Mate and Muatch

traps, in two locations: open paddock and sheltered woodland. Variations in behaviour in relation to different factors v
investigated. These factors included: the duiatitme in the trap; the effect of the time of day; trap type; and trap location.
Physical injuries and body weights were also recorded as vegrectf@pfactors including the presence of a decoy bird in Larsen
traps, and perch usage and fightingutidghatch traps.

All trapped magpies demonstrated high levels of @Smaged exertion. The mean number of escape behaviours per minute and
the mean percentage of time active (x SEM) over daylight hours on the first day of captivity was 3p.a8d(86.25%6 (+

1.26). Magpies in Larsen traps consistently performed the highest number of escape behaviours per minute while those
Multi-catch traps almost always performed the lowest. Results from this study indicate that magpies do totihalbimte

over time and the greatest stress indicated by the highest mean number of escape behaviours per minute (64.03 +2.7
experienced by magpies in Larsen traps in the open paddock at dusk.

The results from this study have implications fopthctice of cagepping corvids and identify areas where modifications are
required to mitigate unnecessary suffering.
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COLLABORATIVE DEVELOPMENT OF POSITIVE WELFARE INDICATORS WITH DAIRY CATTLE AND
SHEEP FARMERS

JE Stokes t, DCJ Main %, $ullan *, MJ Haskell 2, F Wemelsfelder 2 and CM Dwyer 2

1 Farm Animal Welfare, School of Veterinary Sciences, University of Bristol, UK
2 Animal Behaviour & Welfare, Animal & Veterinary Sciences, SRUC, Midlothian, UK
Ivies@bristol.ac.uk

The Five Freedoms have advanced welfare by focusing attention on reducing harm and safeguarding the basic needs of
animals. However, both reducing negative welfare and promoting positive welfare are necessary for improving duality of i
framework was proged (FAWC, 2009) to promote five opportunities of comfort, pleasure, interest, confidence and a healthy |
that are required for a good life. A number of on farm assessments of positive welfare have been developed, from gr
resources provided to amilm which promote positive behaviour opportunities), measuring pleasurable behaviours such as
directly, to direct observations of body language and emotion, but these approaches have yet to be adopted agypart of in
practice.

Since society valls ani mal sd quality of i fe, promoting positive
initiatives including education programmes, incentive systems, certification schemes and legislation are all gotandiadkehicl
which post i ve wel fare should be advocated. Further mor e, re

penalising negative welfare, since this enriches farmer satisfaction and wellbeing.

Taking a participatory approach, this project is workimggnoups of dairy cattle farmers and individual sheep farmers to develop
positive welfare indicators to take forward for on farm trial and use. A review of the positive welfare science hitdzbtn comp
validate the ideas generated by the farmefmseBhe offarm trial phase, agreement with industry stakeholders will be sought on
the applicability, end use and monitoring mechanisms for the indicators. The project will then work with the farrmgr and indc
stakeholders to trial validity, religb#ind practicality of the indicators. To facilitate uptake within industry, the outcomes will be
disseminated at a stakeholder policy forum.
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ARE POSITIVE EMOTIONS RELIABLE INDICATORS OF WELFARE IN HORSES?
M Stomp 1, S Henryland M Hausberger2

1Université de Rennes 1, UMR CNRS @58#oratoire Ethologie Animale et HuméhitleoS StationBiologique, 35380,
Paimpont, France
2CNRS UMR 6552 Université de Rennelsahoratoire Ethologie Animale et HumaR&3Avenue duGénéral Leclerc, 35042,
RemesCedex, France
mathilde.stomp @amnesl.fr

Assessing horse welfare is a crucial issue for obvious ethical reasons but also because it has been shown to lmave an in
reproductive and cognitive abilities. Welfare also affects the relatiohshgeofvith humans both at work and outside work; it
enhances security for people and thus it constitutes a social issue too. Studies combining behavioural, postwiahnghysiologi
sanitary data suggest that it is possible to identify and validatersdif altered welfare but also of-balhg, that is, of a
positive affective state. Although it has been proposed that positive affective states could arise from the surmofigusitive e
experienced daily, the link between these short terneagpsrand the chronic state that characterizes the welfare state is not
clear yet. Indeed, emotions are slaet affective reactions anot necessary depict the chronic state of the aMma&lover,
identifying expressions of positive emotions renmam® difficult than identifying those of negative emotions, while
discriminating valence (positive/negative) from intensity (high/low) when measuring emotions is both necessaryrRaond delicate
example, adult play or anticipatory behaviours are batjhdhtensity but may not have the same valence if one considers the
short term or the chronic affective state. Lastly, low intensity indicators of positive emotions emerge and migimdiddietter c
for r evealeiimg 6ahe adinmdf fhigeview is to propose a critical view of measuring short experienced positive
emotions, evaluating their interest for welfare assessment and present novel perspectives of investigation throughdbehaviou
electrophysiological recordings.
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FISHETHOSCORE -ASSESSMENT OF FI SH SPECI ES6 POTENTI AL FOR W

BHP Studer?, J Volstorfl, MF Castanheiral, JL Saraivel and P Arechavale_6pez .2

1FishEthoBase Research Group;ffalr international association, Zurich, Switzerland
2Mediterranean Institute for Advanced Studies (IMEDHEXCSIC), llles Balears, Spain
ethology @f&h.net

The project for a global online fish ethology database (FishEthoBase) started in 2013 with the idea of estatiirstting all
ethological profiles of fish species frequently farmed, researching for all ethological findings available (frobn avittilife, la
aquaculture) and depicting a detailed ethological profile of a species by summarising the findings, indicating ardearch ga
providing recommendations for the field (cf. poster in UFAW conference 2016).

Given the about 450 species already taghabally and the protracted creation of such full profiles, we developed an additional
short profile approach with a reduced set of criteria in order to produce in less timetaaciencd O Fi sh Et hoScor
species as possible, thus indicatihge s peci esd wel fare state under conventio
welfare under best existing or contrivable farming conditions, and the certainty of our findings.

The 10 criteria we are focusing on to date confront the usuabfaonditions of a species with its home range (horizontal and
vertical) and migration behaviour, its reproductive and social behaviour, its aggressiveness, its need for habijtés enrichme
copying strategy, its proneness to malformations, anthibdiguto humane slaughter.

With the FishEthoScore we pursue 4 objectives: to help new farming projects in deciding which species to grow, jtr indicate |
welfare problems and possible relief to ongoing farms, to inspire the industry to consesffats @n the most farmable
species, and to call the attention of scientists to research gaps. In parallel, further full profiles will be déeetpsaicfonith
highest demand of more detailed information.

A first synopsis on the short profilesder way suggests that some problems occur throughout most of the species: confineme
vs. natural home range, unstructured habitat vs. need of substrate and/or shelter, stress and injuries due to musbaddry syste
handling vs. coping abilities. Agml trait is the lack of reliable protocols for humane slaughter as well as for the avoidance
feed components based on fisheries, thus extending aquaculture driven fish welfare problems to wild fish stocks.

Before end of June 2017, about 24 short profiles will be dishethobasdifirneincluding Salmoniformes, Cypriniformes,
Perciformes, Acipenseriformes, Pleuronectiforteshased on which we will present a broader synopsis on the migjorsprob
of several groups of species and an insight into the interdependences of welfare criteria.
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LEAVING NO STONE UNT URNED: ASSESSING THE WELFARE OF CALVES REARED ON STONES
MA Sutherland!, GM Worth 2, M Stewart3 and KE Schiitz!

1AgResearch Lt®Ruakura Research Centre, Hamilton, New Zealand
2LIC, Private Bag 3016, Hamilton, New Zealand
3InterAg, Ruakura Research Centre, Hamilton, New Zealand
mhairi.sutherland@agresearch.co.nz

In New Zealand some farmers are using stones as a rearing $abstoateg calves instead of sawdust, which is otherwise
commonly used. The rationale for rearing calves on stones is for economic reasons and perceived health benefits. Howev:
practice has raised some public concern about rearing calves on ls#tosfese Tthe welfare of calves reared on stones was
assessed in a series of experiments incorporating measures of biological functioning, positive affective statefenathemimal pre
Skin temperature was on average 1.3°C lower for calves rearedsoooshpared to sawdust but body weight, cleanliness and
indicators of health (eg. immunoglob@increatine kinase and serum amnfoicbncentrations) and stress (eg. cortisol
concentrations) were not affected by rearing substrate. On average ost6 thvedks of life, calves reared on stones spent 3%
less time lying and 0.08% less time performing locomotor play (over 24 h) in the pens where they were reared.Nesaddition,
reared on stones performed less vigorous play behaviour; there wdrea@wsbakes, jumps, kicks and leaps compared with
calves reared on sawdust. When released into an arena away from the home pen, a greater rebound effect of play behavi
observed in calves reared on stones who spent more time playing (runniggatdidiaking) compared to animals reared on
sawdust. These results suggest that calves reared on sawdust are more comfortable and in a more positive affesiires state th:
reared on stones. There was no evidence of any health benefits of resging stdnes. When calves were given free access to
different rearing substrates (sawdust, rubber chip, sand and stones) they showed a clear preference for the satetast over the
(76.6+£0.90% vs. 0.5+0.90% time lying respectively, mean = S.E.Monasdvere ranked as the least preferred substrate for
lying. The overall findings from these studies suggest reduced welfare of calves reared on stones; they weressdide, spent I
lying, played less, and showed a greater rebound effect of plegsieldein an arena test. We also speculate that, irrespective of
the scientific evidence from these studies, this practice will never gain social licence or acceptability in marg tcotharies d
negative perception of rearing young animals on stones.
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BEHAVIORAL RESPONSES OF SHEEP SUBMITTED TO HUMAN PRESENCE AND BRUSHING

PR Tamioso?, A Boissy?, X Boivin 2, H Chandeze?, S Andansor?, E Delval2, CA Taconeli 3, GP Silva 3 and CFM
Molento 1

1 Animal Welfare Laboratodyl ABEA, Department oAnimal Science, Federal University of Pardr&R, Curitiba, Parana,
Brazil
2UMR1213 Herbivorefjstitut National de la Recherche Agronom@iNRA,
SaintGenés Champanellerance
3Departmenbf Statistics, Federal University of PadddBPR, Curitiba, Parana, Brazil
priscillatamioso@gmail.com

Positive emotional states have been recently studied in farm #enraestigated the perception of théityht Romane ewes
submitted to the presence of a familiar observer (H) and brushing by a familiar observer (B). Shetptielgayedic lines,

more (R+) and less {Rreactive to temporary social separatiody Bostures, head orientation, ear changes and postures, eye
aperture, tail moves and ingestion were assBsdadwere analyzed using generalized linear models, conga@iatized
estimating equations and potertisb-animal correlatiorThe effets of teatment, genetic line and phase (2.5 min3pfemin

during and 2.5 min pestatment) were included in the models, in addition to their interactions. Significant treatment and pha
interactions were observed for most indicators (P<0.0%8 hated thatl ewes tended to show less body posture changes in the
pretreatment phase (0.50+0.23) than B ewes (2.06+0.78), whereas during the treatment, the opposite was observed (P-
During the treatment, H ewes showed higher number of headtmiechanges (14€2832)than B sheep (2%1.28) (P<0.01),
suggesting that B sheep were more relaxed during brusladdition, for R+ ewes, H sheep showsate head orientation
change$16.2%2.44) than B sheep (7.07£1.@%0.01). During the treaént, a higher number of ear changes was found for the

H group (P<0.01), and R+ ewes showed higher number of ear change$.Q60tBan R ewes (7.68.87) (P<0.05). Higher
proportion of raised up or asymmetrical ear posture was ncet€d f8«0.05)Han during the treatments (0.53%£0.06), in which

the horizontal ear was performed for longer (P<0.05). Among R+ sheep, H sheep showed raised up or asymmetrical ear po
for longer (0.63£0.06) than B sheep (0.45+0.05) (P<0.05). It was also fobineaisthad lower proportion of closed or-half
closed eyes (0#4&h04) than B ewes during brushing (8686 (P<0.01), supporting the fact that brushed sheep experienced a
relaxing state. In addition, overall, R+ sheep showed closeectysealfeyes foohger (0.260.04) in comparison with Bheep
(0.130.03 (P<0.01)Brushed ewes also wagged their tails for longer thatustred sheep mainly during (B: 0.16+0.05; H:
0.01+0.003) and after the treatments (0.02+0.009; 0.007+0.002) (P<0.01). Amoeg,MB+eshes spent more time ruminating
(0.48+0.08) than H ewes (0.12+0.06) (P<OAllLthe behavioral indicators strongly suggest that both treatments induced a
relaxing state in sheep, especially during brushing. Comparing more and less reactivedstesignificant differences which
warrant further studies.
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INFLUENCE OF HUSBANDRY AND ENCLOSURE DESIGN ON THE WELFARE OF CAPTIVE GIRAFFES
N Tanner tand A Marshalli2

L1CIRCLE, Environment Department, University of York, York, North York&Hire,
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nicole.tanner@york.ac.uk

The importance of maintaining good animal welfare in zoos is paramount, and is normally addressed by adhering to o
husbandry guidelines. However, there are very few scientific comparisons between zoos to confirm best practicéa Collectin
from multiple institutions allows for relationships to be found between different aspects of care and welfare indicators, suc
enclosure design and reproductive success.

At CIRCLE, we have developed a model for assessing the influences of husbandes teclrtquanimal welfare. This model

has been applied to Humboldt penguins, flamingos and skomiteal oryx, and is now being applied to giraffes. We are using a
questionnaire survey directed at all European zoos with giraffes. The aim is to gamhéredatasbandry methods, enclosure
design, nutrition, breeding, health and veterinary care. Captive giraffes often have problems relating to overgrevto hooves dt
lack of abrasive substrate and movement, more so than many other ungulates daadgershassociated with anaesthetising
such a large animal. Behavioural abnormalities stemming from a lack of browse or similar stimulation, such asdwall lickin
excessive grazing, are also common in zoo giraffes.

From our preliminary data, we h&uend relationships between aspects of giraffe care and their welfare, especially relating to hc
care and stereotypies. Once complete, to the data will be used to make husbandry recommendations for the cardesf captive
to improve their mental diphysical welfare, and their breeding success.
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THERMOGRAPHY REVEALS EMOTIONAL AROUSAL IN RATS ENCOUNTERING HIGHLY PREFERRED
FOOD

H Telkanranta 12 A Koskelal, S Somppit, MV Kujala .3 H Tdrngvist %, O Vainio 1and M Vainionpaa®4
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Thermography is increasingly used in studies on animal emotions. To gain information on physiological processes link
emotionsan infrared camera can be used to measure subtle changes in skin and ayeetethpércorrelate with changes in
blood flow and muscle activity. Most thermographic studies on animal emotions have focused on detecting a temperature de
in the nose and eyes, which indicates vasoconstriction caused by sympathetic agtishotiomal arousal. Development of
further thermographic methods to measure animal emotions will require identifying indicators for other physiological proce
during emational arousal as well, as they may be linked to partly different emotioneésxperie

The aim of this study was to test a potential indicator for which there is evidence from human studies: temperatuteéncrease
forehead. I't is thought to be caused by a risevendéroaerd
increased blood flow to periorbital muscles. Another aim was to contribute to practical design of thermographic experiment:
freely moving animals.

We tested whether exposing rats to highly preferred food would elicit a measurableirigeehead temperature. The animals
were six outbred female rats, living in a large enriched communal eagibifedEach rat was tested separately, moving freely
while it was presented alternatingly with ordinary food (whole grains) onéighiydofood (salmon paté). Three repetitions per
rat were carried out for each type of food, counterbalanced for the order of presentation. During the first 60 sexprttis of eat
facial temperature was recorded with a FLIR T620 thermal video Pataevaere collected from the thermal videossaténd
intervals (+ 2.5 s) from the forehead and from a standard reference point on the nose bridge.

During the first 30 seconds, exposure to preferred food elicited a significantly higher forehetuoletehgemxposure to
ordinary food: the mean differences from the reference point were 3.0°C (SEM 0.2) vs. 2.6°C (SEM 0.2)(Fe8p&ctively
p<0.01, linear mixedffects model). From 35 seconds onwards the difference was no longer significammg€hisaghreflect a
transition from an appetitive to a consummative phase of pleasure; the former is more plausible to elicit arousal.

In conclusion, our results suggest forehead temperature is a promising indicator for emotional arousalexpeaisienie
setup proved to be successful and contributes to the practical design of thermographic experimengsifoy fgsestrained
animals.
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AN ENCLOSURE DESIGN TOOL TO ENABLE ZOOS TO CREATE INTEGRATED, WILD -TYPE
ENCLOSURES FOR GREAT APES

SKS Thorpel, N Hanson %, E Saunders,, R PietragelleBrown 4, C MacDonald? K Pullen3and J Chappell
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Holding a species for survival in modern zoos must go beyond simply preserving animals for their genetic material to conse
the whole organism the behavioural traits and physical adaptations that are a vital part of wisaeaefingpecies and
determines their ability to survive in the natural environment. Great apes are, however, some of the most diffickéiegpecies t
successfully in captivity due to their large size, enhanced intelligence and the problems oftraptizatilygand mechanically
complex arboreal environments in captive conditions. Zoos need to be empowered with effective tools to ensuretyy@althy, wilo
captive populations within a range of budgets.

We are creating an Enclosure Design Tool (EDab)wiil enable zoos to develop independently effective strategies to ensure
captive great apes are able and motivated to express and maintgpe \Widhaviours. We are currently working with
chimpanzees but will expand the EDT to all great apes onexttieyears. The wbhsed tool will allow zoos to automatically
compare the behaviour of their chimpanzees to wild chimpanzees, and it will then-spak#fizaecommendations about how

to modify the enclosure to elicit wijghe behavioural profileBhe EDT will give zoos: 1) easy functional access to latest research
data on wild chimps (and other apes); 2) an evidaseg method to measure the effectiveness of habitat changes and 3) ai
approach to enclosure design based on the mechanical bejfafdmest canopy and the physical and cognitive challenges it
poses to wild chimpanzees.

In this presentation we will show how the tool works and discuss some of the problems we have encountered with defining
type behavioural repertoires. We wedcfmadback from zoos on how we can improve the EDT and match it to zoo requirements.
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ANIMAL WELFARE RISK ASSESSMENT OF THE FOOD SUPPLY CHAIN
WW Ursinus, B RietveldPiepers, JH Bongers and THM Sijm
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Animal welfare can be at stake in various stages of the animal production process. Legislation is tolintpsetantles for
acceptable standards of animal welfare. The Netherlands Food and Consumer Product Safety Authority (NVWA) enforce
Dutch and European law, also for animal welfare aspects. In order to better focus its activities, the NY\iAiatadatlrisk

based and knowledddgven enforcement strategy by assessing whole supply chains of (food) products -tioefiorKarrhis

way major risks are to be identified and fallpuactions for inspection can be made more effective andtefficie

The currently addressed supply chains are red meat, poultry meat, eggs, and dairy. With regard to animal welfafaeanimals r
challenges on farm, during transport and at the slaughter plant. It is generally known that many welfaraiggogdrexistail

biting in pigs on farm to hyperthermia in poultrystaaghter. Many of the standards in legislation on animal welfare are open anc
many exceptions exist. This makes enforcement occasionally difficult when aiming to reduce anismleselfdoecover,
preventing one risk may induce another risk, e.g. the number of foot pad lesions in poultry can be reduced by reducing
provision to prevent wet litter, but simultaneously may lead to excessive thirst. This implies that dfaamiresliegein the

same or different parts of the chain need to be compared first, before making informed decisions which to tackle. There
impact and prevalence are estimated for each identified welfare issue. We identified knowledge gapsalwse srigrtific

and practical knowledge, b) validated animal based welfare indicators, and c) systematic registration of animmlnelfare issi
compliance levels.

The (semi) quantitative risk assessment approach not only results in advierftoceéineent authorities and policy on the most
relevant welfare issues, but also aims to develop scientifically validatbdsedmeadIfare indicators that are-inwasive and
costeffective. These should furthermore allow for systematic registratida that provides the desired information leading to
proper animal welfare assessments in practical situations.

To conclude, successfully implementing the proposed enforcement strategy to assess animal welfare risks is highly depen
usage of coect animabased welfare indicators. Nonetheless, this knovlasigg risk approach holds great promise for a more
effective inspection and rglcused animal welfare improvements from-faffork. Additionally, it has potential to jointly rank
animalelfare and food safety risks.
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NEW TECHNOLOGY CAN HELP ASSESS STRESS LEVELS OF ANIMALS
SP Vandenabeelé RP Wilsontand A Grogan?

1 Swansea Laboratory for Animal Movement, Biosciences, College of Science, Swansea University, Swansea, UK
2Royal Society for the Prevention of Cruelty to Animals, Horsham, UK
vanden.sylvie@gmail.com

When working with living animals, it is common knowledge that any action from simple observation to handling in order
perform body measurements, for instance, can have an impact on them. The impact can range from higher vigilance when
approachedybhumans to severe increase in stress levels when the animals cannot escape and are captured/handled.

In order to minimise these effects, we need to better understand how they occur and the factors that can modusaty their inte
One good example of the refinement such investigation can bring is probably one study which showed that rodents were
stressed being handled by men than by women. However, this study involved rather invasive and even lethal methods (euth
to study stress response. We believe that new technology can help study stress with less of an impact. Indeedydowpe new tec
can tell us about the physiological state of animals, it can also inform us about their stress level. Amongst twhiphreameters

be recorded using datayging devices (e.g. heart rate loggers, accelerometers...) and ultimately help asstssestinasdgiet
activities, heart rate, posture, movement (includingmastement) and energy expenditure.

With such data, however, remains the problem of where to set the threshold of unacceptable stress. In other words, ho
collected data trangan reality for the animals. We tried a theoretical, though, powerful approach based on modelisation as tc
able to convert collected data into something more meaningful. During one of our studies, we measured the energy expendit
cormorants in gaivity using recording devices (accelerometers) and could ultimately model the consequences it would have
wild cormorants in terms of swimming and therefore feeding efficiency. This study also highlighted the important® .of time fac
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CANINE WE LFARE MONITORING: EVALUATING NOCTURNAL ACTIVITY AS AN INDICATOR OF
ADAPTABILITY OF DOGS TO A SHELTER ENVIRONMENT

JE van der Laart, AS van der Wal, LM Bril 4, JAM van der Borggand CM Vinke 1

1Department of Animals in Science and Society, Utrecht University, The Netherlands
2Behavioural Ecology Group, Wageningen University and Research, The Netherlands
j-e.vanderlaan@uu.nl

After relinquishment, shelter dogs are faced with the challenggtttoa@lanew environment. To monitor this adaptability
processphysiological and behavioural parameters need to be developed and validated as useful and practical indicatc
adaptability of individual dogs.

Therefore, we evaluatedcturnal activity (easured by an accelerometer), resting behaviour, urinary cortisol/creatinine ratic
(UCCR), weight, and strasfated behaviour in 34 shelter dogs ffeasurements were taken on three moments: the first night
and morning after intake at the shelter I(BB4), after a twaveek acclimatisation period in the shelter (232hand post
adoption (P3,#19). A control group of pet dogs at homg, (matched to the characteristics of the shelter dog group, was also
assessed for nocturnal activity and UQ@Red models were used to analyse the influence of measurement moments an
characteristics of the dogs on the measured variables.

Results show that shelter dogs had a higher total nocturnal activity at PIRHR00Z) &nd had a higher nocturnalégtihan

pet dogs at homeP€0.01). Considering observed resting behaviour during the night, dogs spend a larger percent of il
6recumbent with head downd ROl andPsO0B, @=5)! Irelimeswith farmeP<2udiesdUBERsr e ¢
were found to be higher at P1 than at P2 and P3 in shelteP<do@9%). UCCRs were higher in dogs in the shelter than in the
matched control dogs both at P1 and ®.001, g=23), but there was no difference between P3 and control dog UCCRs.
Shelterdogs lost weight from P1 to PR<Q.001, 8=34). So far, no significant difference in stedated behaviour has been
found between P1 and P2.

These findings suggest that nocturnal activity may be a useful new parameter to monitor canine adapsaeilier to
environment.

Measuring Animal Welfareand Applying Scientific Advances Why Is It Still So Difficult?

UFAW International Symposium 2-28th June 2017
Royal Holloway, University of London, Surrey, UK



144

ANSWERSTO QUESTIONS CONCERNING THE SCIENTIFIC STUDY OF ANIMAL WELFARE AND
SUFFERING

JvanRooijen

Churchillwe@7c¢,6707IJBWageningem;he Netherlands
jeroenvrooijenakira@gmail.com

OWill we everbe ableto demonstratsentiencé&?No, the foundersof ethology(behavioubiology)hadgoodreasongo exclude
feelings:

1) As causatioWhen we assume that something is caused by a feeling no further research is possible. In a similar way as wh
in physics assume that something is caused by God no further research is possible. The use of feelings as caessitiwas could t
damagehe study of causation. That feelings emerged during the evolution does not imply that they have a function. Also the v
colour of bones has emerged during the evolution, nevertheless this colour has no function. Bones are white badatese chalk i
Because bones are invisible in nature there is no reason to evolve coloured bones. This would only be costly and, thel
decrease fitness. Perhaps animals have feelings because this is an inevitable consequence of being an animal.

2) As object of studyeelings are less exact than behaviour. Behaviour can be observed by the senses of more than one rese:
This makes it, in principle, possible to repeat the observations. Animal feelings can not be observed by the sszmehef.any re
Tools thathelp us to observe behaviour are extensions of our senses. There exist no tools that help us to observe feelings.

We have to recognise that within leurwissenschéfismprincipally impossible to prove the existence of animal feelings. That
feelirgs are excluded as causation and object of study does not imply that feelings do not exist, in a similar waywssdhat the ex
of God as causation or object of study from physics does not imply that God does not exist.

OAre therenewtechniqueshat couldhelp..® Not in demonstratingentienceHHowever researchvithin the Naturwissenschégten
ableto makethe ideathat feelingsexistmore convincingby showingrelevantsimilaritiesbetweerour body and behaviourand

thoseof animalsWhich similarities are relevant we may find by establishing the relations between our body, behaviour
feelingsNewtechniquesouldbe helpfulin thisapproach.

OWhereshouldwe drawthe line betweeranimalsvith andwithoutsentiencéfn the endthis remaina matterof personataste

Kennedy(1992)wrote0...vanRooijensensedhat whatscientistaresittingon herein factarethe hornsof adilemmad andoThis
wouldseento bearealistiqositionto adopto

Reference:
Kennedy, J.S. (199%)e New Anthropomorphism. Cambridge University Press,-p1814
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A UTILITARIAN FRAMEWORK FOR CATEGORIZING AND ASSESSING
WELFARE IMPROVEMENT STRATEGIES

GE Varner

Department of Philosophy, Texas A&M University, College Station, Texas, USA
gvarner@tamu.edu

Advocates of welfaimproving reforms ask a variety of strategic questions: Is there general public support for such a reform? (
we get |l egislatorsd support? |Is there antooiearlyih theevdutioa bf pr
societal attitudes to achieve? And so on. | present a framework for categorizing and assessing proposals thatiegflexts this v
questions by making two sets of distinctions.

The first is among four types of rulesth ar e f ound within what I|Ifickl$ ouwure®d nt
These are: (1) | aws, (2) codes of professional et dnalc s,
moralityd thadoptomieni oplposidtuiads tao their cultureds commo

In this poster, | introduce the resulting framework, and | illustrate its application by contrasting changes in lasvefand code
professional ethics, on the one hand, and changes in common moriléyother. Laws and codes of professional ethics
normally have canonical written versions and formal procedures for amendment. Our shared common morality, by contrast
neither any canonical written version nor any formal procedure for amendmesmdHuaty the norms of common morality
change is unclear, but changes in common morality have the potential to be faster and more sweeping than changes in la
codes of professional ethics. What reformist strategy to adopt is thus an importaraubytrdgfnatic decision.
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EXAMINING THE ANIMAL 0 THE STARTING POINT OF WELFARE ASSESSMENT
CJ Vogel

The Chamber of Experts, Victory House, Church Lanes, Fakenham, UK
vogelvet@btconnect.com

Animal welfare assessments are most commonly carriedhoaelgroups of people; owners, personnel from investigating bodies
e.g. RSPCA inspectors, and veterinary surgeons. Based on and illustrated by experience of hundreds of animal welfar
prosecuted in the UK, the author discusses the aims andlinoitdiiese very different ways of examining animals.

The routine examination by a veterinary surgeon are then considered in depth to consider

1. Whether the veterinary clinical examination assesses animal welfare at all!
2. The difference between clinical forénsic veterinary examinations
3. How much attention vets pay to animal behaviour during their various examination, and how this might be improve

Experience suggests that vets are more concerned with putting a name to a diagnosis rather thertraealiegalieffect of
any problems on the animal ds welfare. An exampl e wotul d
than they are with the degree of adverse effect that flea might have been causing.
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BEHAVIOURAL DEVEL OPMENT AND PLAY IN E LEPHANT CALVES
CE Webberand PC Lee

Behaviour and Evolution Research Group, Psychology, Faculty of Natural Sciences, University of Stirling, Stirling, UK
cw35@stir.ac.uk

Asian(Elephas maxijnausd Africanl{oxodontaricanaelephants in the wild are currently assessed as endangered and vulnerabl
respectively (IUCN Red List). Managemergxsftuelephants aims for coordinated captive breeding to produce a sustainable
population of elephants, and to educate the publit @mntservation issues.

Our understanding of early elephant development is limited, and, in particular, we lack studies on normal sociabtlevelopmi
wild Asian elephant calves. Given recognised problems of sustaining captive elephant populations into the futunesefith proble
welfare and wellbeing, we urgently need to understand the welfare status of calves in captive facilities.

Behaviour and pattern processes of development in captive elephant calves from birth to weaning, were compared with a bs
derived from wilccalveswWi | d el ephants offer a reference for nor mal (
social context and give captive facilities a best welfare practice goal to work towards.

Although it appears that young calves raised by thegrmititaptivity have similar activity budgets to those seen in wild calves,
only two of the 14 main captive study calves are both alive and not orphaned. Captive calves were more independent tha
calves in terms of their proximity to mother and feered to spent much more time in play. We explore the limits of play as a
useful welfare indicator in captivity, especially in relation to activity budgets.

The benefits that a calf brings, such as developing normativgeneriitional matrilineal gresugnd enabling positive social
bonding stimuli from calf presence, need to be balanced against ensuring adequate space for families to growriag well as €
captive bred males are caredRacilities have an obligation to ensure that these conditomsither damaging nor detrimental
over the very longest term for the animals under theifTbéaesearch addresses gaps in our understanding of early elephant
development and provides suggestions to underpin welfare impravements

Physicatlevelopment, mothealf bonding and the establishment of motor and social skills are thus all essential for normal c
development and these are assessed for calves in captivity. Captive African and Asian elephant calves were stidied in th
z00s; Wd Asian elephants in Uda Walawe National Park, Sri Lanka; and we have access to existing datasets of wild African
from Amboseli, Kenya.
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THE VALUE OF PAW PREFERENCE AS A MEASURE OF CANINE WELFARE
DL Wells, PG Hepper, ADS Milligan and S Barnat

Ani mal Behaviour Centre, School of Psychol ogy, Quee
d.wells@qub.ac.uk

Motor bias has the potential to be used as an applied tool for assessing vulnerability to stress and welfare risk in an
Esabl i shing an individual 6s susceptibility to emotional
appropriate method of categorising an animal correctly as ambilateal, rigifitlimbed This study expl
preferences using a number of measures to determine whet

Paw preference was assessed using 4 measures commondy u:
animal has to use its paw/s to stabilise affood | ed ball ), the O6taped test (in whioc
nose), the o6lift pawd test (in which the dogedogphastavaalk gi v
down a number of stairs). Thirty pet dogs undertook each task. Animals were classified as ammlateyiatpeft preferent

on the basis of their performance on each task.

The distribution of theidoga®©htpagwdprfdfeareemncds owad hradt exi
pawd or o6first st -squdedtesgss HeweverPdods wérd sighificantly anbré likety Hoi be ambilateral on thi
6tape testd than tt op@&R®8 g@fy2, pethoéZ)he stitermgth (F[3,87%=7.06]j pg<0.001), but not the

direction (F[3,87]=0.13, p=0.94), of the dogsd paw use
significantly (p<Ow®5)tkamoaggr obnthbeodbhefttpats. Ane
strength or direction of the dogsd paw preferences bet we

The findings from this study suggest that lateralised behaviour in thé&cdtngdasttask dependent and raise questions as to the
value of using certain measures of motor bias as an indicator of cerebral asymmetry in iffespatitssts of motor bias
yielded different paw preferences in the same individual; thisehggsstion as to which one, if indeed any, is a true reflection of
brain asymmetry. Further work needs to explore the relationship between different measures of paw preference and ce
asymmetry to determine which can be used a reliable indicatoti@fiadnwvetbeing and vulnerability to stress in quadrupedal
animals such as the dog.
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THE ONGOING HORSEMEAT SCANDAL
HR Westen

World Horse Welfare, Anne Colvin House, Snetterton, Norfolk, UK
hannahwesten@worldhorsewelfare.org

Despite the fact thavery year hundreds of thousands of horses are slaughtereappr@idd slaughterhouses, horses are often
not recognised as a mpatducing species. In fact, their legislative designation varies throughout the EU (and in third countrie
whilst in ssme Member States horses are considered to be livestock, in others they are considered to be pets.

This is because, unlike the majority of animal species slaughtered for human consumption, relatively few horséficatly bred spe
for meat. Most horsese used for work, leisure or competition purposes and, as such, horses commonly arrive at a slaughterh
simply because they ar e nhealtho begagiouraldspuesoa lecatise thexedis nd magkettfootheimr
Consequently slaughter horses form an extremely heterogeneous group. Individuals differ physically, behaviourally

experientially and this can present unique welfare challenges. Furthermore, in many countries there still existsda taboo :
slaughtering horseghich can hamper objective discussions on welfare and plays a part in pushing the trade behind closed doc

Significant flaws in the equine identification system within the EU, coupled with lifetime exclusion of horses frarhaiine food
following adrmistration of certain medications (due to a lack of research on minimum residue levels), have helped to create a
where fraud is rife, welfare problems are commonplace and enforcement agencies are too busy dealing with documnentary is
focus onwelfare.

Legislation governing welfare during the slaughter process is based primarily on research concerning the main theat spec
rarely considers the unique requirements of horses, for whichvmeed research is minimal. Although there igneslcome

body of literature highlighting the adverse effects ofllstamce transport on horses destined for slaughter, very few studies have
looked at the processes prior to and after the journey to slaughter.

This dearth of objective research maylle to the relatively low number of horses slaughtered in comparison to the main mee
species, the heterogeneous population and associated difficulties in producing controlled study designs, or theetaboo on
slaughter. Whatever the reason, therdeaegaps in our scientific knowledge both of the welfare effects of this process on horse
and, most i mportantly, of the practical means t o zorsur e
background.
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