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COMPANION ANIMALS

Free and low-cost community veterinary services can help struggling pet owners

Many pet owners struggle to afford the costs of animal
care including veterinary bills. These struggles have
been compounded in many places as more people
face unemployment and hardship associated with

the ongoing COVID-19 pandemic. Free and low-cost
community veterinary services aim to assist struggling
pet owners. These community veterinary services can
have animal welfare benefits including improved care
for individual animals and a reduction in animal over-
population, if pet desexing services are provided.

This study investigated client satisfaction with two
community veterinary services in North Carolina in the
United States. Clients at the Asheville Humane Society
(AHS) Affordable Pet Care Clinic (APCC) (n = 64) and
Mobile Vet Clinic (MVC) (n= 33) were surveyed 2017
to 2020. The majority of clients were unemployed and
had an annual household income of <$US 20, 000.
The clinics were staffed by small veterinary teams led
by one veterinarian. Services for dogs and cats included
free and low-cost preventative care (e.g. vaccinations),
wellness exams and care for injuries and illness.
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Over half (54.5%) of respondents reported that their
pet had never received veterinary care before. Barriers
to accessing veterinary care included personal finances
and accessibility/transport issues. The majority of
clients rated the AHS community veterinary services
positively. For example, over 80% of respondents
rated ‘discussion about treatment options and costs’
as 'good’, over 85% trusted the veterinary team and
over 90% felt that the veterinarian respected their
culture/beliefs and the role their pet played in their
lives. These findings highlight the value of accessibility,
communication, cultural competence and empathy

in the provision of free and low-cost community
veterinary services.

Kogan LR, Accornero VH, Gleb E et al (2021) Community
veterinary medicine programs: pet owners’ perceptions and
experiences. Frontiers in Veterinary Science 8, 678595.
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SCIENCE UPDATE

Human social deprivation factors influence the risk of animal surrender to

shelters

Companion animals may be surrendered to an animal
shelter for reasons associated with the owner(s),
animal(s) and/or their shared circumstances. Despite
acknowledgement that social factors such as financial
hardship and housing insecurity can influence animal
surrender, few studies assess the social determinants of
animal surrender on a broadscale.

This study assessed the social determinants of animal
surrender across British Columbia in Canada. A total
of 29,236 owner surrender records from 2016 to 2020
were collected from shelters of the British Columbia
Society for the Prevention of Cruelty to Animals.
Shelter records included the reason for surrender (e.g.
personal issues, housing issues, inability to afford

to keep the animal). Using postcodes listed in the
shelter records, the data was overlain with the four
factors of social vulnerability from the Canadian Index
of Multiple Deprivation (CIMD): (1) Ethnocultural
composition, (2) Economic dependency, (3) Residential
instability and (4) Situational Vulnerability.

Ethnocultural composition increased the risk of
surrendering due to personal issues (e.g. relationship
breakdown), housing issues, owner health and inability
to afford to keep the animal. This is consistent with
research indicating that ethnic minorities in Canada are
at higher risk of poor health and housing instability.
Situational vulnerability (e.g. lack of formal education)
increased the risk of surrendering litters of puppies or
kittens. Economic Dependency (e.g. unemployment
rate) increased the risk of surrendering animals with
poor health status. These findings highlight the need
for free or low-cost veterinary and desexing services

in low-socioeconomic areas. Overall, the authors
recommend further services be provided to people

and animals to reduce the risk of surrender due to
deprivation factors.

Ly LH, Gordon E, Protopopova A (2021) Exploring the
relationship between human social deprivation and animal
surrender to shelters in British Columbia, Canada. Frontiers
in Veterinary Science 8, 656597.

Transitioning animal shelters to social enterprises can have human and animal

welfare benefits

Not-for-profit social enterprises are hybrid operations
that use revenue generating activities to conduct
charitable activities. Not-for-profit organisations

can transition to social enterprises by incorporating
commercial revenue streams and implementing a
more professional corporate-style management
approach. However, concerns have been raised
about how corporatisation, commercialisation and
commodification may affect the operation of animal
shelters.

This qualitative study profiled two social-enterprise
not-for-profit animal shelters. A total of 51 interviews
were conducted with staff and volunteers at the two
social-enterprise not-for-profit animal shelters in the
US and Australia. To ensure more stable income, the
shelters had rebranded and incorporated revenue
streams such as selling pet food and supplies,
developing shelter tracking software, operating

thrift shops, leasing event space, holding puppy
parties and running animal crematoriums. These
shelters implemented a more professional corporate
style management approach including hiring more
experienced and qualified staff, enforcing professional
standards, employing volunteer coordinators,
improving training and rewarding results. In addition,

the consumer (potential adopter) experience was
improved via direct communication, streamlined
paperwork and upgraded shelter facilities.

The authors of this study conclude that transitioning
to a social enterprise model helped these two animal
shelters to improve the welfare of animals in their
care. More stable income, improved organisational
culture, more efficient operations and higher staff and
volunteer morale were seen to contribute to better
animal welfare outcomes. For example, dogs in the
shelters received more daily care and enrichment

due to effective volunteer coordination. Hiring
animal behaviour experts allowed more dogs to be
rehabilitated and rehomed. While these two shelters
successfully transitioned to a social-enterprise model,
further research is required to better understand how
the social enterprise model could be applied more
widely across different animal shelters.

Thomsen J, Thomsen B, Copeland K et al (2021) Social
enterprise as a model to improve live release and euthanasia
rates in animal shelters. Frontiers in Veterinary Science 8,
654572.
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FARM ANIMALS

Routine separation from their mothers has long-term effects on gosling behaviour

In the commercial poultry industry, goslings are
routinely hatched artificially and deprived of maternal
care. Deprivation of maternal care is known to affect
behavioural development. However, little is known
about the effects of deprivation of maternal care on
goslings in different production systems.

This study, conducted in Turkey, investigated the
effects of deprivation of maternal care on goslings
housed in intensive and free-range production
systems. Native Turkish goslings in intensive and
free-range systems were randomly allocated to be
either incubated artificially (n= 120) or naturally (n=
120). Immediately after hatching, artificially incubated
goslings were taken to the production house whereas
naturally incubated goslings were allowed to remain
with their mothers for three days. At 7 and 18 weeks
of age, the mean percentage of geese performing
certain behaviours (e.g. fearfulness, foraging, feather
pecking, preening and resting) was recorded.

In both intensive and free-range production systems,
naturally hatched goslings showed less fearfulness than
artificially incubated goslings. Based on the behavioural
observations of geese huddling in the outdoor free-
range area, the authors also concluded that a higher
percentage of intensively housed geese, both naturally
and artificially hatched, behaved less fearfully in
comparison to geese in free-range systems. When given
outdoor access in the free-range production system,

a greater percentage of geese were foraging than in
intensive systems without outdoor access. In these free-
range systems, naturally hatched geese were observed
to forage more than artificially hatched geese. These
behavioural differences across both production systems
suggest that maternal deprivation in combination with
environmental stressors may play an important role in
gosling behavioural development.

Akif Boz M, Sarica M, Yamak US et al (202 1) Behavioural
traits of artificially and naturally hatched geese in intensive
and free-range production systems. Applied Animal
Behaviour Science 236, 105273.

Stress and negative affective states in commercially reared chicks

Worldwide, billions of chicks are hatched in highly
stressful conditions in commercial hatcheries.
Hormonal indicators of stress (e.g. corticosterone)

can be measured in the egg from the chick’s down
feathers, which develop around day 14-15 of
incubation. At hatching and later in life, behavioural
indicators of stress can also be assessed (e.g. cognitive
judgement bias test).

This study from Sweden hypothesised that
commercially hatched chicks would be more stressed
(i.e. higher corticosterone concentration) and have
more ‘pessimistic’ responses on cognitive judgement
bias (CJB) tests compared to control chicks raised at
the university facility. Following hatching, commercial
hatched chicks underwent standard commercial
procedures (which included manual sex sorting,
vaccination, transportation on conveyer belts, packing
in boxes, transportation in a vehicle for 3.5 hours, and
on-farm placement for rearing), while control chicks
underwent much less invasive handling, only being sex
sorted and then placed directly into rearing pens. More
‘pessimistic’ responses in CJB tests are correlated with
stress. For the CJB tests, chicks were put in an arena
with four stimuli: a mirror, picture of a chick, picture of
an owl and morphed picture of a chicken and owl (to
act as ambiguous stimuli for chicks). Taking longer to
approach the ambiguous stimuli was interpreted as a
‘pessimistic’ response.
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There were no significant differences in down feather
corticosterone between commercially hatched chicks
(mean ~750 pg/mg, n=20) and control chicks (mean
~700 pg/mg, n= 18). The authors suggest this could
be because the chicks left the commercial hatchery
shortly after hatch, before exposure to the stress of
the perinatal period. In the CJB tests, at <1 week
and 10 weeks of age (total n = 120), commercially
hatched chicks were significantly slower to approach
all ambiguous stimuli. The authors conclude that
commercially hatched chicks overall showed more
pessimistic responses which is indicative of poorer
welfare, than control chicks.

Hedlund L, Palazon T, Jensen P (2021) Stress during
commercial hatchery processing induces long-time negative
cognitive judgement bias in chickens. Animals 11(4), 1083.
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SCIENCE UPDATE

More space during lactation improves pig welfare and production

Traditionally, pregnant sows are subject to extreme
confinement during farrowing (birthing) and lactation.
Conventional farrowing crates do not even allow sows
enough space to turn around. This level of extreme
confinement severely compromises animal welfare. The
rationale behind conventional farrowing crates was to
reduce the risk of sows crushing their piglets. However,
the use of conventional farrowing crates is increasingly
being challenged.

This study, conducted in Ireland, randomly assigned
pregnant sows (n= 46) to conventional farrowing
crates (184 x 250 cm, 4.6 m?) or ‘free’ farrowing
crates. On average, the sows farrowed over 14 piglets
per litter. From day five post-partum, ‘free’ farrowing
crates were opened during the day to allow the sow
enough space to turn around (212 x 261 cm, 5.5 m?)
and interact with piglets. The behaviour of all piglets
(e.g. play, social interactions, response to enrichment,
ear biting, tail biting, fighting) was recorded for the
~26 days that they remained with their mothers.
Other tests conducted included a pooled faecal
analysis for cortisol (stress hormone) and body weights

were recorded soon after birth and weekly as pigs
were moved from weaner to finisher pens, until they
reached the target slaughter weight (105 kg).

Pigs reared in ‘free’ farrowing crates had better feed
conversion efficiency, higher overall average daily
weight gain, reached target slaughter weight faster
and finished at a heavier weight than pigs reared

in conventional farrowing crates. These differences
may be attributable to the greater milk let-down

by sows in ‘free’ farrowing crates and their piglets
being able to suckle more. Overall, there was no
significant difference in mortality rate between piglets
in conventional versus ‘free’ farrowing crates. The
authors concluded that ‘free’ farrowing crates offer
both animal welfare and production advantages in
comparison to conventional farrowing crates without a
difference in overall piglet mortality rate.

Kinane O, Butler F, O'Driscoll K (2021) Freedom to grow:
Improving sow welfare also benefits piglets. Animals 11(4),
1181.

Present and future pain relief options for sheep

Numerous painful procedures are routinely performed
on sheep (e.g. tail docking, castration, mulesing).
Common injuries and illnesses in sheep can also

be painful (e.g. lameness, shearing cuts, mastitis).
Providing sheep in commercial production systems
with adequate pain relief is an increasing societal and
customer expectation.

This systematic review synthesises over 960 articles on
pain and pain relief in sheep published from 2000 to
2019. Pain indicators in sheep include inflammatory
markers and measures of blood pressure, heart

rate, oxidative stress and physiological stress. Other
methods to assess pain in sheep have included thermal
imaging, pressure mat readers, telemetry, geolocation,
electroencephalography (EEG), postures and facial
expressions, behavioural analyses (e.g. Qualitative
Behavioural Assessment) and judgement bias tests.

Pain relief options for sheep discussed in the literature
include local anaesthetics (e.g. lidocaine), non-steroidal
anti-inflammatories (NSAIDs), enolic acid derivatives
(e.g. Meloxicam), propionic acid derivatives (e.g.
Carprofen), pyridinemonocarboxylic acids (e.g. Flunixin)
and combinations of the above. The potential use of
sedatives (e.g. xylazine, clonidine), dissociative agents
(e.g. ketamine, benzodiazepines) and opioids (e.g.
fentanyl) has been discussed in the literature. However,
these agents are unlikely to be suitable for widespread

use in the commercial sheep industry due to regulations
and the potential for substance abuse. There are several
agents and techniques which may have future pain relief
potential but there is currently little available information
about their use in sheep. Many knowledge gaps remain
about the pharmacokinetics and efficacy of pain relief
agents and their possible production benefits. That
being said, there is sufficient evidence that use of local
anaesthetics in combination with NSAIDs is best practice.

Small A, Fisher AD, Lee C et al (2021) Analgesia for sheep
in commercial production: Where to next? Animals 11(4),
1127.
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Why are Australian dairy farmers culling cows?

Dairy cows can have a lifespan of around twenty
years but few live to that age because they are killed
(culled). Dairy farmers may cull cows involuntarily (e.g.
due to illness, injury) or voluntarily (e.g. economic
decisions related to low milk yield).

In this study, over 2.4 million records from DataGene
(previously the Australian Dairy Herd Improvement
Scheme) from 1995 through to 2016, were analysed
to examine the main reasons for culling Holstein and
Jersey cows as cited by Australian dairy farmers.

Excluding unspecified ‘other reasons’ (37.5%), the top
three reasons cited for culling Holstein and Jersey cows
in Australia were infertility (17 %), mastitis (12.87%)
and low production (9.31%). The average age of

the cows at culling was 6.75 years for Holsteins and
6.73 years for Jerseys. Younger cows (early to middle
lactation) were more likely to be culled for infertility
and low production. Older cows were more likely to be
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culled for mastitis. There were some breed differences
in culling trends. For example, from 1995 to 2016,
culling for mastitis declined slightly for Holsteins (0.1%
per year) but increased slightly for Jerseys (0.2% per
year). Over the 21-year timeframe, culling for low
production decreased slightly (0.5-0.6% per year)
possibly due to selective breeding for production traits.
However, the probability of culling for infertility has
increased by 6 to 8% possibly due to reproductive
disease, negative energy balance or other physiological
issues.

These analyses, together with further genetic and
phenotypic (observable characteristics) information,
can be used to examine factors that affect productive
herd life (length of time a dairy cow stays in the herd).

Workie ZW, Gibson JP, van der Wel HJ (2021) Analysis of
culling reasons and age at culling in Australian dairy cattle.
Animal Production Science 61:680-689.




SCIENCE UPDATE

ANIMALS IN SPORT, ENTERTAINMENT, PERFORMANCE
RECREATION AND WORK

The horse-rider relationship and perceptions of animal welfare

Over the past few decades, the model most commonly
used to study the relationship between coaches

and athletes has been the 4Cs model: Closeness,
Commitment, Complementarity and Co-orientation.
Closeness represents feelings such as respect and trust.
Commitment represents thoughts such as focus and
motivation. Complementarity represents behaviours
such as cooperation and support. Co-orientation
represents mutual understanding.

This study uses the 4C model to characterise the horse-
rider relationship as a unique coach athlete relationship.
Elite female riders (average age ~40 years) with decades
of competitive experience in eventing (n=5) and
dressage (n= 5) were filmed working with their horses
(average age ~12 years). Each rider was asked to watch
the footage and provide a commentary describing their
and their horse’s perceptions of their interactions.

Based on the riders’ commentaries, the authors
concluded that the riders had Closeness, Commitment,
Complementarity and Co-orientation with their horses

as per the 4C model. One way that the 4C model
manifested was in the riders’ perception of their
horse’s welfare. The riders’ commentary suggested
that they understood the need to constantly assess
the horses’ wellbeing and willingness to work. For
example, one rider said “there is a limit, there’s a
moment where you have to know when you have to
back off because you're doing something wrong”.
While prioritising elite performance, the riders
acknowledged that their horses needed to rest, relax
and recover from competition. For example, one

rider said, “/ don’t necessarily push him as much as

| probably should, I just don’t want him to ever feel
too negative with it.” The authors recommend further
work to identify the development of these horse-rider
relationships with a view to fostering healthy human
animal relationships.

Tufton LR, Jowett S (2021) The elusive “feel”: Exploring
the quality of the rider—horse relationship. Anthrozoés
34(2):233-250.

Declining interest in the Melbourne Cup due to animal cruelty concerns

The Melbourne Cup Thoroughbred horse race is

one of the most controversial public events held in
Australia. Animal welfare concerns include injuries,
wastage, use of painful tack (e.g. whips, tongue-ties)
and death of horses on track.

This study investigated how Australians’ views of the
Melbourne Cup varied with demographic factors

(e.g. gender, age, income, education level). Data

was collected during a 2018 online poll which asked
respondents (n=1028) to rank their level of agreement
with six statements: (1) | regularly bet on horse races,
(2) I rarely bet on horse races but will be watching

the Melbourne Cup and placing a bet, (3) | will watch
the Melbourne Cup but will not place a bet, (4) | have
never been interested in the Melbourne Cup, (5) | have
become less interested in the Melbourne Cup over
recent years because of my concerns with gambling
and (6) | have become less interested in the Melbourne
Cup because of my concerns about animal cruelty.

A total of 294 (29%) respondents ‘Agreed’ or
‘Strongly Agreed’ with the statement “I have become
less interested in the Melbourne Cup because of my
concerns about animal cruelty”. Women were more

likely than men to agree with this statement. This may
reflect previous findings about gender differences in
concern for animal welfare. Six distinct clusters were
identified: Devotees to the cup (31%), Flaneurs (low
cup interest) (22%), Disapprovers (16%), Casuals
(14%), Gamblers (12%) and Paradoxical-voters (5%).
Most respondents (52 %) were Flaneurs, Disapprovers
or Casuals who were unlikely to bet on the Melbourne
Cup. The authors recommend follow up polling to
compare Australian attitudes to the Melbourne Cup
after a 2019 media exposé about the slaughter of
healthy Thoroughbred racehorses leaving the industry
(wastage).

Wilson BJ, Thompson KR, McGreevy PD (2021) The race
that segments a nation: Findings from a convenience poll
of attitudes toward the Melbourne Cup Thoroughbred
horse race, gambling and animal cruelty. PLoS ONE 6(3),
€0248945.
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ANIMALS IN RESEARCH AND TEACHING

The benefits and risks of Brexit for the welfare of animals used in experiments

European Union (EU) laws have directed animal
welfare legislation in many Member States. For
example, over 80% of animal welfare law in the
United Kingdom (UK) is from the EU including

8 legislative clauses relating to animals used in
experiments. The UK reports the highest number of
animals used in animal experiments of any EU Member
State. This raises concerns about how British laws
pertaining to animals used in experiments may change
post-Brexit (the departure of Britain from the EU).

This article discusses the possible benefits and risks of
Brexit in the context of animals used in experiments

in the UK. Although some funding security has been
negotiated, one of the main risks of Brexit is loss

of EU funding for the development of non-animal
alternatives to animal experimentation. In addition,
Brexit means that Britain will not be able to access the
centralised EU database that facilitates information
sharing and reduces the need for repeat animal testing
of chemicals. There are concerns that loss of access to

this database may lead to more animals being used in
chemical testing in the UK.

Post-Brexit, the UK will retain the majority of EU law.
Beyond this, the author sees that the main benefit of
Brexit is the opportunity to strengthen laws protecting
animals used in experiments. Post-Brexit, the UK will
no longer be constrained by Article 2 of Directive
2010/63/EU that prohibits Member States from
increasing protection for animals used in experiments
beyond the Directive. Consequently, Brexit provides
Britain the opportunity to review severity limits and
stop animal experimentation that falls into the ‘severe’
suffering category. The author concludes that post-
Brexit, the UK can be a leader in animal welfare
provided it realises and builds upon opportunities to
strengthen current policy and legislation.

Dunn R (2021) Brexit: A boon or a curse for animals
used in scientific procedures? Animals 11(6), 1547.

Better care required for horses used to produce biomedical substances

Thousands of horses are used to produce hormones,
antibodies and other biomedical substances such

as anti-venom. Welfare concerns include the risk of
fear, stress, pain, infection and other illnesses. For
example, to produce antibodies, horses undergo
procedures that may cause fear and they may suffer
pain from injection site reactions, abscesses and fever.
To increase the yield of pregnant mare urine (PMU)
which is used in the pharmaceutical industry, mares
may be forced to undergo painful abortions. Use of
horses to produce biomedical substances often occurs
with little veterinary oversight and few animal welfare
regulations, standards or guidelines.

This paper proposes minimum levels of care for horses
used to produce biomedical substances. The authors
recommend that horses are individually identified
preferably by microchipping and examined by a
veterinarian to assess fitness for the proposed use.
Transport should be minimised. Horses should be fed
sufficient roughage and given at least 4 to 8 hours of
access to pasture daily. They should be afforded good
quality bedding and at least enough space to lie down,
turn and stand. As social animals, horses should be
able to spend time with other horses. Appropriate
preventative health and veterinary care should be
provided and records kept. Euthanasia should only

be performed by a veterinarian or trained and skilled
professional.
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Recommendations are also made about procedures
commonly performed on horses used to produce
biomedical substances. No more than 10% of the
horse’s circulating blood volume should be drawn

and a sufficient recovery period should elapse before
repeat blood collection. Abortions should only be
conducted for clinical reasons on the advice of a
veterinarian, not to increase the yield of PMU. Ideally,
non-animal alternatives should be found to replace use
of horses to produce biomedical substances.

Vilanova XM, Beaver B, Uldahl M et al (2021)
Recommendations for ensuring good welfare of horses used
for industrial blood, serum or urine production. Animals

11(5), 1466.
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WILD ANIMALS

Snakes prefer enclosures that include environmental enrichment

Opportunities to engage in natural behaviours are
essential for good animal welfare. Environmental
enrichment, the provision of complexity in an
animal’s surrounds, is one way to provide behavioural
opportunities. However, little information is available
about the benefits of environmental enrichment for
snakes held in captivity.

This study, conducted at the University of Lincoln in
the United Kingdom, investigated the response of
captive corn snakes (Panthereophis guttatus) (n = 14)
to environmental enrichment. Snakes were individually
assigned to a Standard or Enriched enclosure. Standard
enclosures (83 x 35 x 39 ¢cm) included a small water
bowl, rock/cave hide and newspaper on the floor.
Enriched enclosures were the same size but included:
a hanging hide, wooden branch and peg board to
allow climbing; a large water bowl to allow bathing;
and wood shavings and a hide containing moss and
compost to allow for burrowing. The behaviour of all
snakes was monitored for approximately a month.
Snakes underwent behavioural tests (exposure

to a novel area and a novel object). Snakes were

then swapped to the other enclosure type. After
experiencing both the Standard and Enriched
enclosures, the snakes were placed in the centre of the
two enclosure types and allowed to choose (preference
test).

Results indicated that environmental enrichment
offers animal welfare benefits to captive snakes. All
snakes used the enrichment elements, climbing and
burrowing and displaying a clear preference for the
enriched enclosure when given the choice. Behavioural
test results were not significantly different between
snakes in Standard versus Enriched enclosures, but the
authors questioned how appropriate the tests may

be for snakes. While further research is needed to
establish which environmental enrichment elements
are most effective, it is clear that environmental
enrichment should be provided to captive snakes.

Hoehfurtner T, Wilkinson A, Nagabaskaran G et al (2021)
Does the provision of environmental enrichment affect the
behaviour and welfare of captive snakes? Applied Animal
Behaviour Science 239, 105324.
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How to save flying-foxes during heatwaves

Thousands of Australian flying-foxes have died in
recent heatwaves. For example, during summer
2019/2020 over 66,000 flying foxes are estimated

to have died across 40 camps (bat roosting sites).
Different methods have been used to attempt to save
flying foxes during heatwaves.

This review synthesises published and unpublished
literature on methods used to save flying foxes
(Pteropus species) during heatwaves. One peer-
reviewed paper, one thesis and seven reports were
found that describe camp and individual-scale
intervention methods. Most available information
was anecdotal. Camp-scale cooling methods included
manual misting, spraying vegetation, spraying flying
foxes, ground based sprinklers and canopy-mounted
misting systems. There are anecdotal accounts that
some of these wetting interventions reduced the
mortality rate in treated versus untreated camps but in
the absence of experimental frameworks, differences
in mortality rates may be due to factors other than or
in addition to the interventions. Intervention methods
may inadvertently expose flying foxes to risks including
stress associated with human disturbance and
decreased capacity to regulate their body temperature
by evaporative cooling due to increased humidity.
Individual-scale methods included hand spraying

or cooling and rehydrating ex situ. Ex situ cooling
methods included water spraying, immersion and

covering with wet cloths. Ex situ rehydration methods
included fluids administered orally, under the skin,
intravenously or intraperitoneally. Trigger points and
thresholds for interventions are also discussed.

As heatwaves are increasing in intensity and frequency
due to climate change, effective methods are required
to save flying-foxes. The authors recommend that

the efficacy of these methods be evaluated using an
experimental framework during heatwave events.

Mo M, Roache M (2021) A review of intervention methods
used to reduce flying-fox mortalities in heat stress events.
Australian Mammalogy 43(2):137-150.

Enclosures should be big enough to allow snakes to fully stretch out

Providing animals with enough space to move around
and adopt normal postures are basic requirements

for animal housing. There is increasing recognition of
the sentience and cognitive capacity of reptiles and
that they should be afforded similar considerations
given to mammals kept in captivity or as companion
animals. However, snakes kept in confinement (e.g. at
Z00s or as companion animals) are commonly held in
enclosures where they cannot fully stretch out.

This paper synthesises 65 resources about

snake enclosure size. The aim was to assess the
evidence-base for snake space recommendations.
Sources, including 25 peer-reviewed publications,
recommended that enclosures must be >1 snake
length (SL). These sources involved research and
discussed evidence about snake biology, behaviour,
life history and home ranges. Based on this evidence,
professionals and organisations concerned with animal
health and welfare largely recommended enclosures
>1 SL. On the other hand, sources that recommended
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or condoned enclosures of <1 SL were often based on
erroneous beliefs and opinions and/or vested interests
in the reptile trade.

Fully stretching out (rectilinear behaviour) is a normal
and common posture for snakes. Enclosures that
restrict a snake’s ability to fully stretch out represent

a risk to their health and welfare. For example,
confinement of snakes in smaller enclosures is
associated with health issues (e.g. abrasions,
dermatitis, degenerative joint disease) and behavioural
problems (e.g. hyper-alertness, head hiding). The
authors adopt the precautionary principle and make a
clear, evidence-based recommendation for snake space
requirements. All housed snakes should be afforded
enough space to fully straighten out in any direction.

Warwick C, Grant R, Steedman C et al (2021) Getting it
straight: Accommodating rectilinear behaviour in captive
snakes — A review of recommendations and their evidence
base. Animals 11(5), 1459.
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SCIENCE UPDATE

TRANSPORTATION OF ANIMALS

Transportation represents an animal welfare risk to wild animals

Transport poses a risk to all Five Domains of animal
welfare: nutrition, environment, health, behaviour
and mental state. Wild animals often suffer during
transport (e.g. when translocated) yet there is little
research on the effects of transport on the welfare of
wild animals.

This review synthesised 60 articles published 1990 to
2020 that describe the responses of wild mammals to
transport. Measures included morbidity and mortality
rates, behavioural responses, fluid shifts, metabolic
changes, and changes in muscle enzymes, white blood
cell counts, glucocorticoids (stress hormones), heart
rate and body temperature.

There is overwhelming evidence that transport is
stressful for wild animals. The majority (n = 40/44,
91%) of studies investigating the mental state

domain identified challenges to animal welfare.
Muscle cell damage, possibly indicative of exposure to
environmental stressors, was identified in 93% (14/15)
of the studies investigating the environmental domain.

HUMANE KILLING

In terms of the nutrition domain, wild animals are
often given no water or feed during transport putting
them at risk of dehydration, fluid shifts and metabolic
changes. Transport-induced changes in immune
system function were reported in 85% (17/20) of the
studies considering the health domain. These immune
system changes have potential consequences for

the health of transported wild animals. Transport is
understood to cause stress, anxiety and fear but few
studies (n = 4) provide empirical data on the behaviour
of wild animals during transport. Further research

is required to characterise how transport duration,
ambient temperature and other factors may influence
the response of wild animals to transport. Evidence-
based, species-specific recommendations are needed
for different transport types.

Pohlin F, Hooijberg EH, Meyer LCH (2021) Challenges to
animal welfare during transportation of wild mammals: a
review (1990-2020). Journal of Zoo and Wildlife Medicine
52(1):1-13.

More information needed to ensure humane killing of stranded cetaceans

Humane killing is where an animal is rendered
immediately unconscious followed by loss of brain
function. Humane killing of cetaceans (e.g. whales)
is often required when strandings occur. Challenges
include cetaceans’ unique anatomy and physiology,
logistics, regulations and human and environmental
safety. Methods used to kill stranded cetaceans
include barbiturate overdose and shooting. However,
little information is available to assess whether these
methods are humane.

This review synthesises 66 articles that stated the
method of killing applied to marine mammal(s).
Overall, chemical agents (e.g. barbiturates) were
the most common method (n = 60 articles, 91%).
Intravenous injection (n = 35 articles) was the most
common route of administration. Some articles
described the use of sedatives (e.g. xylazine and
diazepam) prior to killing. In New Zealand, due to
concerns about chemical residues, only firearms
have been used to kill cetaceans with .30 being the
most common calibre ammunition. Non-expanding

(solid) projectiles fired from a dorso-ventral or lateral
aspect and aimed at the occipital condyles of the
skull are recommended. Inappropriate or incorrectly
applied firearms are likely to cause pain, distress and
suffering. Time to death (TTD) was rarely recorded
but ranged from 1 to 3 minutes for chemical agents
and instantaneous to 12 hours for firearms. Signs
of insensibility (e.g. absence of eye reflexes, lack

of response to stimuli around the blowhole) and
verification of death (e.g. fixed and dilated pupils, no
capillary refill) were rarely reported (n = 10 articles).

The authors identify significant knowledge gaps that
place the welfare of stranded cetaceans at risk. They
recommend more consistent reporting and further
work to evaluate the relative humaneness of different
killing methods for different cetacean species.

Boys RM, Beausoleil NJ, Betty EL et al (2021) Deathly silent:
Exploring the global lack of data relating to stranded
cetacean euthanasia. Animals 11(5), 1460.
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Electrical stunning can render crustaceans insensible in less than one second

Humane slaughter centres around the principle that
if an animal is to be killed, they should be rendered
immediately insensible with death ensuing with
minimal fear, pain or suffering. With the exception
of a handful of countries (e.g. New Zealand, Norway
and Switzerland), there are few humane slaughter
guidelines, standards or regulations protecting
crustaceans from stress and pain at slaughter.

Numerous studies demonstrate that decapod
crustaceans (e.g. prawns, crabs, lobsters) demonstrate
responses consistent with stress and pain. This review
synthesises those studies and available information
about the relative humaneness of different slaughter
methods used to kill crustaceans for human
consumption.

People use a range of methods in an attempt to stun
crustaceans. The authors conclude that electrical
stunning (e.g. using Crustastun™), is the most humane
method as it renders crustaceans insensible in less
than one second and dead in 5 (e.g. lobsters) to

10 seconds (e.g. crabs). They propose that splitting

or spiking may be humane if performed by skilled
operators who rapidly sever the relevant nerve centres.
Crustaceans are documented to remain sensible and/
or exhibit responses consistent with stress, distress and
pain when exposed to dismemberment, drowning in

i s s i

freshwater, salt baths, COz, boiling, and chilling in cold
water, air or ice. Hence these cannot be considered
humane stunning methods. Several knowledge

gaps remain such as a lack of data on high pressure
killing and decapods’ aversion to low temperatures.
Nevertheless, the authors adopt the precautionary
principle and recommend that animal welfare
legislation specifies the use of methods likely to cause
the least suffering.

Conte F, Voslarova E, Vecerek V et al (2021) Humane
slaughter of edible decapod crustaceans. Animals 11(4),
1089.

The discomfort of pigs routinely stunned with carbon dioxide in a commercial

abattoir

In commercial abattoirs, pigs are routinely stunned
using high concentrations of carbon dioxide (CO2) gas
before slaughter. The use of COz is an animal welfare
concern because of its aversive nature causing severe
respiratory distress, breathlessness and acidic irritation
of the mucus membranes (e.g. nose, eyes, mouth,
throat, lungs).

This study, conducted at a commercial slaughterhouse
during routine operations, assessed the discomfort
period of fattening pigs and sows in a COz stunning
system. The discomfort period was defined as ‘the time
between the first pigs’ reaction to the environment or
to the gas and the observation of complete relaxation
of the head of the last pig. Mostly in groups of three,
fattening pigs were loaded onto gondolas and exposed
to 160 seconds of >88% COz before being shackled
and bled. The gondola (n = 259) was the unit of
analysis for fattening pigs and individual animals (n =
89) were the units of analysis for sows. Video recordings
were collected of the pigs as they were exposed to COs..
Measurements of ambient temperature, humidity and
noise levels were also taken.
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Behaviours in pigs exposed to CO: during the routine
stunning procedure included gagging, gasping, escape
behaviours (e.g. sudden jumping, turning, running),
and loud vocalisations which is considered a sign

of intense distress. The mean discomfort period in
fattening pigs was 46+7 seconds (30 to 88 seconds).
The mean discomfort period in sows was significantly
longer at 57+11 seconds (35 to 82 seconds). It

is unknown why sows’ discomfort period was
significantly longer compared to fattening pigs. The
authors suggest that contributory factors may include
differences in lung volume, pre-existing damage of
lung tissue or buffering capacity. The results confirmed
the aversive nature of higher concentrations of CO2

in pigs. They also showed that higher humidity and
temperature levels were associated with an increased
discomfort period but the effects of these parameters
on CO:z stunning are still not well understood.

Lechner I, Léger A, Zimmermann A et al (2021) Discomfort
period of fattening pigs and sows stunned with COz:
duration and potential influencing factors in a commercial
setting. Meat Science 179, 108535.
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SCIENCE UPDATE

Evidence that fish and crustaceans feel pain

Numerous studies demonstrate that fish and decapod
crustaceans (e.g. prawns, lobsters, crabs) demonstrate
responses consistent with pain. However, detractors
criticise study design, claim that observed pain
responses are merely reflex movements or believe
that animals who have different neural structures to
humans cannot feel pain.

Elwood has published 13 experiments (mean
sample size 91.7) relating to the welfare of four
species of decapod crustaceans. In this review, he
synthesises these and other studies to show that
similar experimental approaches have been used to
demonstrate pain responses in fish and decapod
crustaceans.

Crustaceans have been shown to be willing to
pay a cost to avoid painful stimuli (e.g. leaving the
safety of shelter when electric shocked). Fish and
decapod crustaceans display behaviour changes
(e.g. rubbing or grooming the affected body part)
consistent with pain when exposed to stimuli such

as crushing force or chemicals. These behavioural
responses can be mitigated by treating with pain

relief drugs. For example, glass prawns (Palaemon
elegans) exposed to noxious stimuli (crushing force,
acetic acid, sodium hydroxide) groom and rub the
affected antenna against the tank but do so less
frequently with prior application of local anaesthetic.
The evidence indicates that responses are sustained
and require significant integration of information to
be dismissed as simply reflex movements. For example,
experiments in crayfish (Procambarus clarki) showed
long-term, serotonin mediated anxiety in response

to electric shocks, and that anxiety was alleviated by
administration of anti-anxiety drugs. Elwood adopts
the precautionary principle and concludes that fish and
crustaceans demonstrate responses consistent with
pain.

Elwood RW (2021) Potential pain in fish and decapods:

similar experimental approaches and similar results. Frontiers
in Veterinary Science 8, 631151.



https://www.frontiersin.org/articles/10.3389/fvets.2021.631151/full
https://www.frontiersin.org/articles/10.3389/fvets.2021.631151/full

ARTICLES OF INTEREST

COMPANION ANIMALS

Auer U, Kelemen Z, Engl V et al (2021) Activity time
budgets—A potential tool to monitor equine welfare?
Animals 11(3), 50.

Blasco X, Manteca X, Lopez-Béjar M et al (2021) Intestinal
parasites and fecal cortisol metabolites in multi-unowned-cat
environments: The impact of housing conditions. Animals
11(5), 1300.

Bleuer-Elsner, S, Medam, T, Masson, S (2021) Effects of a
single oral dose of gabapentin on storm phobia in dogs: A
double-blind, placebo-controlled crossover trial. Veterinary
Record e453.F

Bukhari SSUH, McElligott AG, Parkes RSV (2021) Quantifying
the impact of mounted load carrying on equids: A review.
Animals 11(5), 1333.

Cain CJ, Woodruff KA, Smith DR (202 1) Factors associated
with shelter dog euthanasia versus live release by adoption
or transfer in the United States. Animals 11(4), 927.

Cicirelli V, Debidda P, Maggio N (2021) Ultrasound-guided
funicular block: Ropivacaine injection into the tissue around
the spermatic cord to improve analgesia during orchiectomy
in dogs. Animals 11(5), 1275.

Correia-Caeiro, C, Guo K, Mills, D (2021) Bodily emotional
expressions are a primary source of information for dogs, but
not for humans. Animal Cognition 24:267-279.

Dell C, Williamson L, McKenzie H et al (2021) A commentary
about lessons learned: Transitioning a therapy dog program
online during the COVID-19 pandemic. Animals 11(3), 914.

DiGangi BA, Craver C, Dolan ED (2021) Incidence and
predictors of canine parvovirus diagnoses in puppies
relocated for adoption. Animals 11(4), 1064.

Dinwoodie IR, Zottola V, Dodman NH (2021) An investigation
into the impact of pre-adolescent training on canine
behavior. Animals 11(5), 1298.

Doit H, Dean RS, Duz M et al (2021) A systematic review of
the quality of life assessment tools for cats in the published
literature. The Veterinary Journal 272, 105658.

Enomoto M, Lascelles BDX, Robertson JB et al (2021)

Refinement of the feline musculoskeletal pain index (FMPI)
and development of the short-form FMPI. Journal of Feline
Medicine and Surgery doi:10.1177/1098612X211011984.

Esam F, Forrest R, Waran N (2021) Locking down the impact
of New Zealand's COVID-19 alert level changes on pets.
Animals 11(3), 758.

Finka LR, Foreman-Worsley R (2021) Are multi-cat homes
more stressful? A critical review of the evidence associated
with cat group size and wellbeing. Journal of Feline Medicine
and Surgery doi:10.1177/1098612X211013741.

14 RSPCA AUSTRALIA SCIENCE UPDATE — ISSUE 73 — JULY 2021

Fonseca MLA, Vasconcellos AS (2021) Can dogs’ origins and
interactions with humans affect their accomplishments?

A study on the responses of shelter and companion dogs
during vocal cue training. Animals 11(5), 1360.

Foreman-Worsley R, Finka LR, Ward SJ et al (2021) Indoors
or outdoors? An international exploration of owner
demographics and decision making associated with lifestyle
of pet cats. Animals 11(2), 253.

Friedmann E, Gee NR, Simonsick EM et al (2020) Pet
ownership patterns and successful aging outcomes in
community dwelling older adults. Frontiers in Veterinary
Science 7, 293.

Furtado T, Perkins E, McGowan C et al (2021) Equine
management in UK livery yards during the COVID-19
pandemic— "as long as the horses are happy, we can work
out the rest later”. Animals 11(5), 1416.

Gehlen H, Krumbach K, Théne-Reineke C (2021) Keeping
stallions in groups—species-appropriate or relevant to animal
welfare? Animals 11(5), 1317.

Giammarino M, Mattiello S, Battini M et al (202 1) Evaluation
of inter-observer reliability of animal welfare indicators:
which is the best index to use? Animals 11(5), 1445.

Glaucia Carlos de OM, Veras de PV, Mouta Andressa Nunes
MD et al (2021) Validation of the donkey pain scale (dops)
for assessing postoperative pain in donkeys. Frontiers in
Veterinary Science 8, 532.

Hart LA, Hart BL (2021) An ancient practice but a new
paradigm: Personal choice for the age to spay or neuter a
dog. Frontiers in Veterinary Science 8, 244.

Harvie H, Rodrigo A, Briggs C et al (2021) Does stress run
through the leash? An examination of stress transmission
between owners and dogs during a walk. Animal Cognition
24:239-250.

Ho J, Hussain S, Sparagano Ol (202 1) Did the COVID-19
pandemic spark a public interest in pet adoption? Frontiers in
Veterinary Science 8, 444.

Hockenhull J, Bell C, White J et al (2021) Response of UK
horse, pony and donkey owners to the early stages of the
COVID-19 pandemic. Animals 11(5), 1215.

Hockenhull J, Furtado T (2021) Escaping the gilded cage:
could COVID-19 lead to improved equine welfare? A review
of the literature 237, 105303.

Holland KE, Mead R, Casey RA et al (2021) “Don't bring
me a dog...I'll just keep it”: Understanding unplanned dog
acquisitions amongst a sample of dog owners attending
canine health and welfare community events in the United
Kingdom. Animals 11(3), 605.

Horowitz A (2021) Considering the “dog” in dog—human
interaction. Frontiers in Veterinary Science 8, 299.




Ikeuchi T, Taniguchi Y, Abe T et al (2021) Association
between experience of pet ownership and psychological
health among socially isolated and non-isolated older adults.
Animal 11(3), 595.

Jaro$ F (2021) The cohabitation of humans and urban cats in
the Anthropocene: The clash of welfare concepts. Animals
11(3), 705.

Kennedy BPA, Brown WY, Butler JRA (2021) Causal loop
analysis can identify solutions to complex dog management
problems in remote Australian Aboriginal communities.
Animals 11(4), 1056.

Kogan LR, Erdman P, Bussolari C et al (2021) The initial
months of COVID-19: Dog owners' veterinary-related
concerns. Frontiers in Veterinary Science 8, 45.

Kogan LR, Erdman P, Currin-McCulloch J et al (2021) The
impact of COVID on cat guardians: Veterinary issues. Animals
11(3), 603.

Kremer T (2021) A new web-based tool for RTO-focused
animal shelter data analysis. Frontiers in Veterinary Science
8, 452.

Lackmann F, Forterre F, Brunnberg L (202 1) Epidemiological
study of congenital malformations of the vertebral column
in French bulldogs, English bulldogs and pugs. Veterinary
Record e509.

Lazarowski L, Rogers B, Krichbaum S et al (2021) Validation
of a behavior test for predicting puppies’ suitability as
detection dogs. Animals 11(4), 993.

Littlewood K, Beausoleil N, Stafford K et al (2021) “What
would you do?”: How cat owners make end-of-life decisions
and implications for veterinary-client interactions. Animals
11(4), 1114.

McCune S, Promislow D (202 1) Healthy, active aging for
people and dogs. Frontiers in Veterinary Science 8, 570.

McDonald SE, O'Connor KE, Matijczak A et al (2021)
Attachment to pets moderates’ transitions in latent patterns
of mental health following the onset of the COVID-19
pandemic: results of a survey of U.S. adults. Animals 11(3),
895.

Mehrkam, LR, Wynne CDL (2021) Owner attention facilitates
social play in dog—dog dyads (Canis lupus familiaris):
Evidence for an interspecific audience effect. Animal
Cognition 24, 341-352.

Merkies K, Franzin O (2021) Enhanced understanding of
horse—human interactions to optimize welfare. Animals
11(5), 1347.

Mueller MK, Richer AM, Callina KS et al (2021) Companion
animal relationships and adolescent loneliness during
COVID-19. Animals 11(3), 885.

Muldoon, JC, Williams JM (202 1) Establishing consensus
on the best ways to educate children about animal welfare
and prevent harm: An online Delphi study. Animal Welfare
30(2):179-195(17).

SCIENCE UPDATE

Munkeboe N, Lohse-Lind A, Sandge P et al (2021)
Comparing behavioural problems in imported street dogs
and domestically reared Danish dogs—the views of dog
owners and veterinarians. Animals 11(5), 1436.

Niese RJ, Mepham T, Nielen M et al (2021) Evaluating the
potential benefit of a combined weight loss program in dogs
and their owners. Frontiers in Veterinary Science 8, 378.

Pearson G, Waran N, Reardon RJM et al (2021) A Delphi
study to determine expert consensus on the behavioural
indicators of stress in horses undergoing veterinary care.
Applied Animal Behaviour Science 237, 105291.

Piotti P, Karagiannis C, Satchell L et al (2021) Use of the
Milan pet quality of life instrument (MPQL) to measure pets’
quality of life during COVID-19. Animals11(5), 1336.

Pritchett M, Barnard S, Croney C (2021) Socialization in
commercial breeding kennels: the use of novel stimuli to
measure social and non-social fear in dogs. Animals 11(3),
890.

Rhys-Davies L, Ogden J (2020) Vets' and pet owners' views
about antibiotics for companion animals and the use of
phages as an alternative. Frontiers in Veterinary Science 7,
695.

Riley LM, Satchell L, Stilwell LM et al (2021) Effect of
massage therapy on pain and quality of life in dogs: A cross
sectional study. Vet Record e586.

Rocca GD, Gamba D (2021) Chronic pain in dogs and
cats: Is there place for dietary intervention with micro-
palmitoylethanolamide? Animals 11(4), 952.

Salonen M, Mikkola S, Hakanen E et al (2021) Reliability and
validity of a dog personality and unwanted behavior survey.
Animals 11(5), 1234.

Shih H, Paterson MBA, Georgiou F, Mitchell L et al (2021)
Two ends of the leash: Relations between personality of
shelter volunteers and on-leash walking behavior with shelter
dogs. Frontiers in Psychology 12, 1236.

Shipley H, Flynn K, Tucker L et al (2021) Owner evaluation
of quality of life and mobility in osteoarthritic cats treated
with amantadine or placebo. Journal of Feline Medicine and
Surgery 23(6):568-74.

Singleton DA, Ball C, Rennie C et al (2021) Backyard poultry
cases in UK small animal practices: Demographics, health
conditions and pharmaceutical prescriptions. Veterinary
Record 188, 7.

Smith R, Pinchbeck G, McGowan C et al (2021) Caring for
the older horse: A conceptual model of owner decision
making. Animals 11(5), 1309.

Stevens JR, Wolff LM, Bosworth M et al (2021) Dog and
owner characteristics predict training success. Animal
Cognition 24, 219-230.

Tan SML, Stellato AC, Niel L (2020) Uncontrolled outdoor
access for cats: An assessment of risks and benefits. Animals
10(2), 258.




Travnik IC, Sant'Anna AC (2021) Do you see the same cat
that | see? Relationships between qualitative behaviour
assessment and indicators traditionally used to assess
temperament in domestic cats. Animal Welfare 30(2):211-
223.

Vogt MA, Geiger LMJ, Hartel T et al (2021) Evaluation

of potential sustainable bedding substrates focusing on
preference, behavior, and stress physiology in rats—a pilot
study. Animals 11(5), 1375.

Wandesforde-Smith G, Levy JK., Lynn W et al (2021)
Coping with human-cat interactions beyond the limits of
domesticity: moral pluralism in the management of cats and
wildlife. Frontiers in Veterinary Science 8, 524.

Wild I, Gedge A, Burridge J et al (2021) The impact of
COVID-19 on the working equid community: responses from
1530 individuals accessing NGO support in 14 low- and
middle-income countries. Animals 11(5), 1363.

Weldon AV, Campera M, Zhang X et al (2021) perceptions
of animal welfare and exotic pet ownership in China. Animal
Welfare 30(2):169-178.

FARM ANIMALS

Aquaculture

Chandararathna U, Iversen MH, Korsnes K et al (2021)
Animal welfare issues in capture-based aquaculture. Animals
11(4), 956.

Ciji A, Akhtar MS (2021) Stress management in aquaculture:
a review of dietary interventions. Reviews in Aquaculture
doi:10.1111/raq.12565.

Dessen JE, @stbye TK, Ruyter B et al (2021) Sudden increased
mortality in large seemingly healthy farmed Atlantic salmon
(Salmo salar L.) was associated with environmental and
dietary changes. Journal of Applied Aquaculture 33(2):165-
182.

Folkedal O, Utskot SO, Nilsson J (2021) Thermal delousing

in anaesthetised small Atlantic salmon (Sa/mo salar) post-
smolts: A case study showing the viability of anaesthesia
prior to delousing for improved welfare during treatment for
salmon lice. Animal Welfare 30(2):117-120(4).

Fraser TWK, Hansen TJ, Sambraus F et al (2021) Vertebral
deformities in interspecific diploid and triploid salmonid
hybrids. Journal of Fish Biology 98(4):1059-1070.

Gatto E, Santaca M, Verza | ey al (2021) Automated operant
conditioning devices for fish. Do they work? Animals11(5),
1397.

Jones NAR, Webster M, Gro Vea Salvanes A (202 1) Physical
enrichment research for captive fish: time to focus on the
details. Journal of Fish Biology doi:10.1111/jfb.14773.

Macaulay G, Warren-Myers F, Barrett LT et al (2021) Tag
use to monitor fish behaviour in aguaculture: a review of
benefits, problems, and solutions. Reviews in Aquaculture
13(3):1565-1582.

16 RSPCA AUSTRALIA SCIENCE UPDATE — ISSUE 73 — JULY 2021

Murray AG, Ives SC, Smith RJ et al (2021) A preliminary
assessment of indirect impacts on aquaculture species
health and welfare in Scotland during COVID-19 lockdown.
Veterinary and Animal Science 11, 100167.

Salena MG, Turko AJ, Singh A et al (2021) Understanding
fish cognition: A review and appraisal of current practices.
Animal Cognition 24:395-406.

Seibel H, BaBmann B, Rebl A (2021) Blood will tell: What
hematological analyses can reveal about fish welfare.
Frontiers in Veterinary Science 8, 616955.

Cattle

Berry DP (2021) Invited review: Beef-on-dairy—The
generation of crossbred beef x dairy cattle. Journal of Dairy
Science 104(4):3789-3819.

Bolton S, von Keyserlingk MAG (2021) The dispensable
surplus dairy calf: Is this issue a “wicked problem” and
where do we go from here? Frontiers in Veterinary Science
doi:10.3389/fvets.2021.660934.

Boyle LA, Mee JF (2021) Factors affecting the welfare of
unweaned dairy calves destined for early slaughter and
abattoir animal-based indicators reflecting their welfare
on-farm. Frontiers in Veterinary Science doi:10.3389/
fvets.2021.645537.

Chen M, von Keyserlingk MAG, Magliocco S et al (2021)
Employee management and animal care: A comparative
ethnography of two large-scale dairy farms in China. Animals
11(5), 1260.

Costa, FD, Valente, TS, de Toledo, LM et al (2021) A
conceptual model of the human-animal relationships
dynamics during newborn handling on cow-calf operation
farms. Livestock Science 246, 4462-4462.

Creamer M, Horback K (2021) Researching human-cattle
interaction on rangelands: Challenges and potential
solutions. Animals 11(3), 725.

Creutzinger KC, Dann HM, Krawczel PD et al (2021) The
effect of stocking density and a blind on the behavior of
Holstein dairy cattle in group maternity pens. Part I: Calving
location, locomotion, and separation behavior. Journal of
Dairy Science 104(6):7109-7121.

Creutzinger KC, Dann HM, Krawczel PD et al (2021) The
effect of stocking density and a blind on the behavior of
Holstein dairy cows in group maternity pens. Part Il: Labor
length, lying behavior, and social behavior. Journal of Dairy
Science 104(6):7122-7134.

Creutzinger K, Pempek J, Having G et al (2021) Perspectives
on the management of surplus dairy calves in the United
States and Canada. Frontiers in Veterinary Science
doi:10.3389/fvets.2021.661453.

Dallago GM, Wade KM, Cue Rl et al (2021) Keeping dairy
cows for longer: A critical literature review on dairy cow
longevity in high milk-producing countries. Animals 11(3),
808.




del Campo M, Manteca X, Soares de Lima JM et al (2021)
Effect of different finishing strategies and steer temperament
on animal welfare and instrumental meat tenderness.
Animals 11(3), 859.

del Campo Gigena M, Soares de Lima JM, Brito G et al
(2021) Effect of finishing diet and lairage time on steers
welfare in uruguay. Animals 11(5), 1329.

de Souza Teixeiraa O, Kuczynski da Rochaa M, Mendes
Paizano Alforma A et al (2021) Behavioural and physiological
responses of male and female beef cattle to weaning at 30,
75 or 180 days of age. Applied Animal Behaviour Science
240, 105339.

Eid B, Beggs D, Mansell P (2021) The impact of bushfire
smoke on cattle—A review. Animals 11(3), 848.

Fadul-Pacheco L, Liou M, Reinemann DJ et al (2021)

A preliminary investigation of social network analysis
applied to dairy cow behavior in automatic milking system
environments. Animals 11(5), 1229.

Gellatly D, Marti S, Pajor EA et al (2021) Effect of a single
subcutaneous injection of meloxicam on chronic indicators
of pain and inflammatory responses in 2-month-old knife
and band-castrated beef calves housed on pasture. Livestock
Science 244:4305-4305.

Hayes L, Manyweathers J, Maru Y et al (2021) Stakeholder
mapping in animal health surveillance: A comparative
assessment of networks in intensive dairy cattle and
extensive sheep production in Australia. Preventive Veterinary
Medicine 190:5326-5326

Hedman F, Andersson M, Kinch V et al (2021) Cattle
cleanliness from the view of Swedish farmers and official
animal welfare inspectors. Animals 11(4), 945.

Infascelli L, Tudisco R, lommelli P et al (2021) Milk quality
and animal welfare as a possible marketing lever for the
economic development of rural areas in Southern Italy.
Animals 11(4), 1059.

Ji KJ, Booth RE, Blackie N (2021) A retrospective case study
into the effect of hoof lesions on the lying behaviour of
Holstein—Friesian in a loose-housed system. Animals 11(4),
1120.

Juffinger A, Schoiswohl J, Stanitznig A et al (2021)
Mechanical nociceptive threshold, tissue alterations and horn
growth in calves after injection of isoeugenol or clove oil
under the horn bud. Animals 11(3), 828.

Kour H, Corbet NJ, Patison KP et al (2021) Changes in the
suckling behaviour of beef calves at 1 month and 4 months
of age and effect on cow production variables. Applied
Animal Behaviour Science 236, 105219.

Kour H, Patison KP, Corbet NJ et al (2021) Recording cattle
maternal behaviour using proximity loggers and tri-axial
accelerometers. Applied Animal Behaviour Science 240,
105349.

Langworthy AD, Verdon M, Freeman MJ et al (2021) Virtual
fencing technology to intensively graze lactating dairy cattle.
I: Technology efficacy and pasture utilization. Journal of Dairy
Science 104(6):7071-7083.

SCIENCE UPDATE

Lomb J, Mauger A, Keyserlingk MAG et al (2021) Effects
of positive reinforcement training for heifers on responses
to a subcutaneous injection. Journal of Dairy Science
104(5):6146-6158.

Mahendran SA, Wathes DC, Booth RE et al (2021) The
health and behavioural effects of individual versus pair
housing of calves at different ages on a UK commercial dairy
farm. Animals 11(3), 612.

Maher JW, Clarke AM, Byrne AW et al (2021) Exploring the
opinions of Irish dairy farmers regarding male dairy calves.
Frontiers in Veterinary Science 8, 635565.

Moreira LC, Passafaro T L, Schaefer DM et al (2021) The
effect of life history events on carcass merit and price of cull
dairy cows. Journal of Animal Science 99(1), AA401.

Moscovici Joubran A, Pierce KM, Garvey N et al (2021)
Invited review: A 2020 perspective on pasture-based dairy
systems and products. Journal of Dairy Science 104(7):7364-
7382.

Nickles KR, Relling AE, Moraes LE et al (2021) The effect of a
social facilitator cow on the distance walked and time spent
walking by abruptly weaned beef calves. Animal Production

Science 61(6): 596-601.

Oliveira CCD, Almeida RGD, Karvatte Junior N et al (2021)
Daytime ingestive behaviour of grazing heifers under tropical
silvopastoral systems: Responses to shade and grazing
management. Applied Animal Behaviour Science 240,
105360.

Proudfoot KL, Kull JA, Krawczel PD et al (2021) Effects

of acute lying and sleep deprivation on metabolic and
inflammatory responses of lactating dairy cows. Journal of
Dairy Science 104(4):4764-4774.

Reedman CN, Duffield TF, DeVries TJ et al (2021)
Randomized controlled trial assessing the effects of xylazine
sedation in 2- to 6-week-old dairy calves disbudded with a
cautery iron. Journal of Dairy Science 104(5):5881-5897.

Ritter C, Russell ER, Weary DM et al (2021) Views of
American animal and dairy science students on the future of
dairy farms and public expectations for dairy cattle care: A
focus group study. Dairy Science 104(7):7984-7995.

Rutherford NH, Lively FO, Gareth Arnott G (2021) A review
of beef production systems for the sustainable use of surplus
male dairy-origin calves within the UK. Frontiers in Veterinary
Science doi:10.3389/fvets.2021.635497.

Robbers L, Bijkerk HIC, Koets AP et al (2021) Survey

on colostrum management by dairy farmers in the
Netherlands. Frontiers in Veterinary Science doi:10.3389/
fvets.2021.656391.

Sadig M, Ramanoon S, Shaik Mossadeq WM et al (2021)
Preventive hoof trimming and animal-based welfare
measures influence the time to first lameness event and
lesion prevalence in dairy cows. Frontiers in Veterinary
Science doi:10.3389/fvets.2021.631844.

Salter RS, Reuscher KJ, Van Os JMC (2021) Milk- and starter-
feeding strategies to reduce cross sucking in pair-housed
calves in outdoor hutches. Journal of Dairy Science 104(5):
6096-6112




Sheil M, Chambers M, Polkinghorne A et al (2021) Topical
application of lidocaine and bupivacaine to disbudding
wounds in dairy calves: Safety, toxicology, and wound
healing. Animals 11(3), 869.

Shi R, Dou J, Liu J et al (2021) Genetic parameters of hair
cortisol as an indicator of chronic stress under different
environments in Holstein cows. Journal of Dairy Science 104
(6):6985-6999.

Shu H, Wang W, Guo L et al (2021) Recent advances on early
detection of heat strain in dairy cows using animal-based
indicators: A review. Animals 11(4), 980.

Silva FLM, Miqueo E, Silva MDD et al (2021)
Thermoregulatory responses and performance of dairy calves
fed different amounts of colostrum. Animals 11(3), 703.

Sinnott AM, Kennedy E, Bokkers EAM (202 1) The effects of
manual and automated milk feeding methods on group-
housed calf health, behaviour, growth and labour. Livestock
Science 244:4343-4343.

Sobte HFM, Buijs S (2021) Impact of paper bedding on
lying behaviour and welfare in lactating dairy cows. Applied
Animal Behaviour Science 239, 105321.

Stygar AH, Gémez Y, Berteselli GV et al (2021) A systematic
review on commercially available and validated sensor
technologies for welfare assessment of dairy cattle. Frontiers
in Veterinary Science doi:10.3389/fvets.2021.634338.

Teixeira O, Kuczynski da Rocha M, Mendes Paizano Alforma
A et al (2021) Behavioural and physiological responses of
male and female beef cattle to weaning at 30, 75 or 180
days of age. Applied Animal Behaviour Science 240, 105339.

Thomsen PT, Hansen JH, Herskin, MS (2021) Dairy calves
show behavioural responses to hot iron disbudding
after local anaesthesia with procaine. Veterinary Record
188(4):270-276.

Tschoner T (2021) Methods for pain assessment in calves
and their use for the evaluation of pain during different
procedures—A review. Animals 11(5), 1235.

Tunstall J, Mueller K, Grove-White D et al (2021) Lameness
in beef cattle: A cross sectional descriptive survey of on-farm
practices and approaches. Frontiers in Veterinary Science
doi:10.3389/fvets.2021.634498

Tuyttens F, De Graaf S, Andreassen S et al (2021) Using
expert elicitation to abridge the Welfare Quality® protocol
for monitoring the most adverse dairy cattle welfare
impairments. Frontiers in Veterinary Science doi:10.3389/
fvets.2021.634470

Urso PM, Turgeon A, Flavio RRB et al (2021) Review: The
effects of dust on feedlot health and production of beef
cattle. Journal of Applied Animal Research 49(1):133-138.

van Eerdenburg FJCM, Hof T, Doeve B et al (2021) The
relation between hair-cortisol concentration and various
welfare assessments of Dutch dairy farms. Animals 11(3),
821.

18 RSPCA AUSTRALIA SCIENCE UPDATE — ISSUE 73 — JULY 2021

van Schaik, Seinen GP, Muskens J et al (2021) Possible causes
of aberrations in adverse grouping behavior of dairy cows: A
field study. Journal of Dairy Science 104(6):7000-7007.

Verdon M, Langworthy A, Rawnsley R (2021) Virtual fencing
technology to intensively graze lactating dairy cattle. II:
Effects on cow welfare and behavior Journal of Dairy Science
104(6):7084-7094.

Vieira FMC, Soares AA, Piotr Herbut, Vismara EDS (2021)
Spatio-thermal variability and behaviour as bio-thermal
indicators of heat stress in dairy cows in a compost barn: A
case study. Animals, 11(5), 1197.

Volkmann N, Kulig NB, Hoppe S et al (2021) On-farm
detection of claw lesions in dairy cows based on acoustic
analyses and machine learning. Journal of Dairy Science
104(5):5921-5931.

Vredenberg I, Han R, Mourits M et al (2021) An empirical
analysis on the longevity of dairy cows in relation to
economic herd performance. Frontiers in Veterinary Science
8, 646672.

Wilson DJ, Pempek JA, Roche SM et al (2021) A focus group
study of Ontario dairy producer perspectives on neonatal
care of male and female calves. Journal of Dairy Science
104(5):6080-6095.

Zhang C, Juniper DT, Meagher RK (2021) Effects of
physical enrichment items and social housing on calves’
growth, behaviour and response to novelty. Applied Animal
Behaviour Science 237, 105295.

Pigs

Aube L, Guay F, Bergeron R et al (2021) Foraging behaviour
of gestating sows on pasture and damages to vegetation
cover are influenced by restriction of concentrate feed.
Applied Animal Behaviour Science 237, 105299.

Ceballos MC, Gois KCR, Parsons TD et al (2021) Impact of
duration of farrowing crate closure on physical indicators of
sow welfare and piglet mortality. Animals 11(4), 969.

Dos Santos LS, Campos PHRF, da Silva WC et al (2021)
Performance and carcass composition of pigs from two sire
lines are affected differently by ambient temperature. Animal
Production Science 61(6):551-559.

Gomez Y, Stygar AH, Boumans UMM et al (2021) A

systematic review on validated precision livestock farming
technologies for pig production and its potential to assess
animal welfare. Frontiers in Veterinary Science 8, 660565.

Grandin T (2021) Methods to prevent future severe animal
welfare problems caused by COVID-19 in the pork industry.
Animals 11(3), 830.

JiW, Bi'Y, Cheng Z et al (2021) Impact of early socialization
environment on social behavior, physiology and growth
performance of weaned piglets. Applied Animal Behaviour
Science 238, 105314.




Jowett S, Amory J (2021) The stability of social prominence
and influence in a dynamic sow herd: A social network
analysis approach. Applied Animal Behaviour Science 238,
105320.

Leonard SM, Xin H, Brown-Brandl TM et al (2021) Effects
of farrowing stall layout and number of heat lamps on sow
and piglet behavior. Applied Animal Behaviour Science 239,
105334.

Li JF Li X, Liu HG et al (2021) Effects of music stimulus on
behavior response, cortisol level, and horizontal immunity of
growing pigs. Journal of Animal Science 99(5), skab043.

Lou M, Ventura B, Deen J et al (2021) Surgical castration
changes struggle behavior and vocalizations in male piglets.
Journal of Applied Animal Welfare Science (in press).

Mesarec N, Skok J, Skorjanc D et al (2021) Group dynamics
in a spontaneously established group of newly weaned
piglets. Applied Animal Behaviour Science 238, 105317.

Molnar M, Fraser D (2021) Animal welfare during a period of
intensification: The views of confinement and alternative pig
producers. Animal Welfare 30(2):121-129.

O'Malley Cl, Steibel JP, Bates RO et al (2021) Time budgets
of group-housed pigs in relation to social aggression and
production. Journal of Animal Science 99(5), skab110.

Opderbeck S, KeBler B, Gordillio W et al (2021) Influence of
cooling and heating systems on pen fouling, lying behavior,
and performance of rearing piglets. Animals 11(4), 324.

Paixao G, Fontela SB, Marques J et al (2021) Long-term
immunocastration protocols successfully reduce testicles’ size
in bisaro pigs. Animals 11(3), 632.

Racewicz P, Ludwiczak A, Skrzypczak E et al (2021) Welfare
health and productivity in commercial pig herds. Animals
11(4), 1176.

Rymut HE, Rund LA, Bolt CR et al (2021) Biochemistry and
immune biomarkers indicate interacting effects of pre- and
postnatal stressors in pigs across sexes. Animals 11(4), 987.

Steybe L, Kress K, Schmucker S et al (2021) Impact

of housing condition on welfare and behavior of
immunocastrated fattening pigs (Sus scrofa domestica).
Animals 11(3), 618.

Tokareva M, Brown JA, Woodward A et al (2021) Movement
or more food? A comparison of motivation for exercise

and food in stall-housed sows and gilts. Applied Animal
Behaviour Science 240, 105348.

Uehleke R, Seifert S, Huttel S (2021) Do animal welfare
schemes promote better animal health? an empirical
investigation of German pork production. Livestock Science
247, 104481.

Urrea VM, Bridi AM, Ceballos MC et al (2021) Behavior,
blood stress indicators, skin lesions and meat quality in
pigs transported to slaughter at different loading densities.
Journal of Animal Science 99(6), skab119.

Warns FK, Gultas M, van Asten AL et al (2021) is there a link
between suckling and manipulation behavior during rearing
in pigs? Animals 11(4), 1175.

SCIENCE UPDATE

Weiler U, Font-i-Furnols M, Tomasevic | et al (2021)
Alternatives to piglet castration: From issues to solutions.
Animals 11(4), 1041.

Poultry

Hemsworth PH, Tilbrook AJ, Campbell DLM et al
(2021) Layer hen welfare. Animal Production Science
61(9 & 10), i-i.

This special issue on layer hen welfare in Animal
Production Science includes 19 recently updated,
revised and published review papers. The included
papers focus on the welfare implications of different
egg production systems; hen performance and egg
production; husbandry and hen behaviours; and
health. The reviewers provide insight on the current
state of layer hen welfare science and how it applies to
egg production systems in Australia.

Adler C, Schmithausen AJ, Trimborn M et al (2021) Effects of
a partially perforated flooring system on ammonia emissions
in broiler housing—conflict of objectives between animal
welfare and environment? Animals 11(3), 707.

Bosco AD, Mattioli S, Mancinelli AC et al (2021) Extensive
rearing systems in poultry production: The right chicken
for the right farming system. A review of twenty years of
scientific research in Perugia university, Italy. Animals 11(5),
1281.

Chen X, Shafer D, Sifri M et al (2021) Centennial review:
History and husbandry recommendations for raising pekin
ducks in research or commercial production. Poultry Science
8,101241.

Costa HAD, Vaz RGMV, Silva MCD et al (2021) Performance
and meat quality of broiler chickens reared on two different
litter materials and at two stocking densities. British Poultry
Science 62(3):396-403.

Da Rosa P, Avila P, Angelo DV et al (2021) Impact of different
chicken meat production systems on consumers’ purchase
perception. British Poultry Science 62(3):387-395.

De Haas EN, Oliemans E, van Gerwen MAAM (2021) The
need for an alternative to culling day-old male layer chicks: A
survey on awareness, alternatives, and the willingness to pay
for alternatives in a selected population of Dutch citizens.
Frontiers in Veterinary Science 8, 662197.

Erensoy K, Sarica M, Noubandiguim M et al (2021) Effect
of light intensity and stocking density on the performance,
egg quality, and feather condition of laying hens reared in
a battery cage system over the first laying period. Tropical
Animal Health and Production 53, 320.

Ferreira VHB, Guesdon V, Calandreau L (2021) How can the
research on chicken cognition improve chicken welfare: A
perspective review. World’s Poultry Science Journal (in press).

Flores KR, Fahrenholz A, Grimes JL (2021) Effect of pellet
quality and biochar litter amendment on male turkey
performance. Poultry Science 100(4):1002.



https://www.publish.csiro.au/an/issue/10127
https://www.publish.csiro.au/an/issue/10127

Geng AL, Zhang Y, Zhang J et al (2021) Effects of light
regime on the hatching performance, body development and
serum biochemical indexes in Beijing You Chicken. Poultry
Science, 101270 (in press).

Giersberg MF, Molenaar R, de Jong IC et al (2021) Effects of
hatching system on the welfare of broiler chickens in early
and later life. Poultry Science 100(3), 100946.

House GM, Sobotik EB, Nelson JR et al (2021) Pekin duck
productivity, physiological stress, immune response and
behavior under 20L:4D and 16L:8D photoperiods. Applied
Animal Behaviour Science 240, 105351.

Jessen CT, Foldager L, Riber AB (2021) Effects of hatching
on-farm on behaviour, first week performance, fear level
and range use of organic broilers. Applied Animal Behaviour
Science 238, 1053109.

Larsen H, Rault J-L (2021) Preference for artificial range
enrichment design features in free-range commercial laying
hens. British Poultry Science 62(3):311-319.

Li C, Zhang R, Wei H et al (2021) Enriched environment
housing improved the laying hen's resistance to transport
stress via modulating the heat shock protective response and
inflammation. Poultry Science 100(3), 100939.

Lyasere OS, Bateson M, Beard AP et al (2021) Provision of
additional cup drinkers mildly alleviated moderate heat stress
conditions in broiler chickens. Journal of Applied Animal
Welfare Science 24(2):188-199.

Malchow J, Schrader L (2021) Effects of an elevated platform
on welfare aspects in male conventional broilers and dual-
purpose chickens. Frontiers in Veterinary Science 8, 660602.

Meuser V, Weinhold L, Hillemacher S et al (2021) Welfare-
related behaviors in chickens: Characterization of fear and
exploration in local and commercial chicken strains. Animals
11(3), 679.

Panda SK, McGrew MJ (2021) Genome editing of avian
species: Implications for animal use and welfare. Laboratory
Animals 0(0):1-9.

Phillips HN, Heins BJ (2021) Effects of outdoor stocking
density on growth, feather damage and behavior of slow-
growing free-range broilers. Animals 11(3), 688.

Pichova K, Kostal L, de Haan Tl et al (2021) High and low
feather pecking selection lines of laying hens differ in
response to a judgment bias test. Applied Animal Behaviour
Science 238, 105305.

Pufall A, Harlander-Matauschek A, Hunniford M et al
(2021) Effects of rearing aviary style and genetic strain on
the locomotion and musculoskeletal characteristics of layer
pullets. Animals 11(3), 634.

Rieke L, Spindler B, Zylka | et al (2021) Pecking behavior

in conventional layer hybrids and dual-purpose hens
throughout the laying period. Frontiers in Veterinary Science
8, 660400.

Sandilands V, Baker L, Donbavand J et al (202 1) Effects of
different scratch mat designs on hen behaviour and eggs laid
in enriched cages. Animals 11(6), 1544.

20 RSPCA AUSTRALIA SCIENCE UPDATE — ISSUE 73 — JULY 2021

Sarmiento-Garcia A, Revilla |, Abecia J et al (2021)
Performance evaluation of two slow-medium growing
chicken strains maintained under organic production system
during different seasons. Animals 11(4), 1090.

Wichman A, De Groot R, Hastad O et al (2021) Influence of
different light spectrums on behaviour and welfare in laying
hens. Animals 11(4), 924.

Zhu T, Zhao X, Jia Y et al (2021) Genetic parameter
estimation for feather damage in laying hens. Journal of
Applied Animal Research 49(1):176-179.

Rabbits

Valkova L, Vecerek V, Voslarova E et al (2021) The health and
welfare of rabbits as indicated by post-mortem findings at
the slaughterhouse. Animals 11(3), 659.

Sheep/Goats

Harris C, White PJ, Hall E et al (2021) Evaluation of
electroencephalography, behaviour and eye temperature in
response to surgical castration in sheep. Animals 11(3), 637.

Hempstead MN, Lindquist TM, Shearer JK et al (2021)
Welfare assessment of 30 dairy goat farms in the midwestern
United States. Frontiers in Veterinary Science doi:10.3389/
fvets.2021.646715.

Kania BF, Wronska D, Bracha U (2021) Pain,
pathophysiological mechanisms, and new therapeutic
options for alternative analgesic agents in sheep: A review
and investigation. Animals 11(3), 909.

Marcone G, Kaart T, Piirsalu P et al (2021) Panting scores as
a measure of heat stress evaluation in sheep with access and
with no access to shade. Applied Animal Behaviour Science
240, 105350.

Sejian V, Silpa MV, Reshma Nair MR et al (2021) Heat stress
and goat welfare: Adaptation and production considerations.
Animals 11(4), 1021.

Tosto MSL, Santos SA, Filho RDACP et al (2021) Metabolic
and behavior changings during the transition period as
predictors of calving proximity and welfare of dairy goats.
Veterinary and Animal Science Volume 11, 100168.

Zanolari P, Durr S, Jérg J et al (2021) Ovine footrot: A review
of current knowledge. Veterinary Journal Volume 271, 5647-
5647.

General

Anneberg |, Lassen J, Sandge P (2021) For the sake of
production—and the animal, and me. How students at
Danish agricultural colleges perceive animal welfare. Animals
11(3), 696.

Bertoni G (2021) Human, animal and planet health for
complete sustainability. Animals 11(5), 1301.

Brscic M, Contiero B, Magrin L et al (2021) the use of
the general animal-based measures codified terms in the
scientific literature on farm animal welfare. Frontiers in
Veterinary Science 8,634498.




Carnovale F, Jin X, Arney D et al (2021) Chinese public
attitudes towards, and knowledge of, animal welfare.
Animals 11(3), 855.

Cesarani A, Pulina G (2021) Farm animals are long away
from natural behavior: Open questions and operative
consequences on animal welfare. Animals 11(3), 724.

Giammarino M, Mattiello S, Battini M et al (2021) Evaluation
of inter-observer reliability of animal welfare indicators:
Which is the best index to use? Animals 11(5), 1445.

Goursota C, DUpjana S Puppe B et al (2021) Affective styles
and emotional lateralization: A promising framework for
animal welfare research. Applied Animal Behaviour Science
237, 105279.

Herlin A, Brunberg E, Hultgren J et al (2021) Animal welfare
implications of digital tools for monitoring and management
of cattle and sheep on pasture. Animals 11(3), 829.

Hillerton JE, Bryan, MA, Beattie et al (2021) Use of
antimicrobials for food animals in New Zealand: Updated
estimates to identify a baseline to measure targeted
reductions. New Zealand Veterinary Journal 69(3):180-185.

ljaz M, Yar MK, Ali S et al (2021) Meat production and
supply chain under COVID-19 scenario: Current trends and
future prospects. Frontiers in Veterinary Science doi:10.3389/
fvets.2021.660736.

Narayan E, Barreto M, Hantzopoulou G et al (2021) A
retrospective literature evaluation of the integration of
stress physiology indices, animal welfare and climate change
assessment of livestock. Animals 11(5), 1287.

Ly LH, Weary DM (2021) Facial expression in humans as a
measure of empathy towards farm animals in pain. PLoS
ONE doi:10.1371/journal.pone.0247808.

Ryan M, Water R, Wolfensohn S (2021) Assessment of the
welfare of experimental cattle and pigs using the animal
welfare assessment grid. Animals 11(4), 999.

Schillings J, Bennett R, Rose DC (2021) Exploring the
potential of precision livestock farming technologies to help
address farm animal welfare. Frontiers in Animal Science 2,
639678.

Schroter I, Mergenthaler M (2021) Farmers' preferences
regarding the design of animal welfare programs: Insights
from a choice-based conjoint study in Germany. Animals
11(3), 704.

Siniscalchi M, d’Ingeo, Quaranta A (2021) Lateralized
emotional functioning in domestic animals. Applied Animal
Behaviour Science 237, 105282.

Steagall PV, Bustamante H, Johnson CB et al (2021) Pain
management in farm animals: Focus on cattle, sheep and
pigs. Animals 11(6), 1483.

Toscano MJ, Meagher RK, Campbell DLM (2021) Editorial:
Behavior and welfare of the individual within large,
commercially-relevant groups. Frontiers in Veterinary Science
8, 656236.

SCIENCE UPDATE

Valkova L, Vecerek V, Voslarova E et al (2021) The welfare
of cattle, sheep, goats and pigs from the perspective of
traumatic injuries detected at slaughterhouse postmortem
inspection. Animals 11(5), 1406.

Vigors B, Ewing DA, Lawrence AB (2021) Happy or healthy?
How members of the public prioritise farm animal health
and natural behaviours. PLoS ONE doi: 10.1371/journal.
pone.0247788

Wuab A (2021) Social buffering of stress — Physiological and
ethological perspectives. Applied Animal Behaviour Science
239, 105325.

ANIMALS IN SPORT, ENTERTAINMENT,
PERFORMANCE, RECREATION AND WORK

Barker SB, Gee NR (2021) Canine-assisted interventions in
hospitals: best practices for maximizing human and canine
safety. Frontiers in Veterinary Science 8, 615730.

Brownlow MA, Mizzi JX (2021) Exertional heat illness in
Thoroughbred racehorses — Pathophysiology, case definition
and treatment rationale. Equine Veterinary Education
doi:10.1111/eve.13459.

Brownlow MA, Mizzi JX (2020) Thermoregulatory capacity
of the Thoroughbred racehorse and its relationship to the
pathogenesis of exertional heat illness. Equine Veterinary
Education doi:10.1111/eve.13433.

Butler D, Upton L, Mullan S (2021) Capturing beneficial
changes to racehorse veterinary care implemented during
the COVID-19 pandemic. Animals 11(5), 1251.

Contalbrio L, Borgi M, De Santis M et al (2021) Equine-
Assisted Interventions (EAIs) for children with autism
spectrum disorders (ASD): Behavioural and physiological
indices of stress in domestic horses (Equus caballus) during
riding sessions. Animals 11(6), 1562.

Czycholl I, Battner K, Klingbeil P et al (2021) Evaluation
of consistency over time of the use of the Animal Welfare
Indicators protocol for horses. Animal Welfare 30:81-90.

Dyson S, Pollard D (2021) Application of the ridden horse
pain ethogram to elite dressage horses competing in world
cup grand prix competitions. Animals 11(5), 1187.

Grové C, Henderson L, Lee F et al (2021) Therapy dogs in
educational settings: Guidelines and recommendations for
implementation. Frontiers in Veterinary Science 8, 620.

Haddy E, Burden F, Fernando-Martinez JA et al (2021)
Evaluation of long-term welfare initiatives on working equid
welfare and social transmission of knowledge in Mexico.
PLoS ONE doi:10.1371/journal.pone.0251002.

Hogg RC, Hodgins GA (2021) Symbiosis or sporting tool?
Competition and the horse-rider relationship in elite
equestrian sports. Animals 11(5), 1352.

Howell TJ, Hodgkin S, Modderman C et al (2021) Integrating
facility dogs into legal contexts for survivors of sexual and
family violence: opportunities and challenges. Anthrozods
doi:10.1080/08927936.2021.1938406.




22

Isaksen KE., Linney L, Williamson H et al (2020) TeamMate:
A longitudinal study of New Zealand working farm dogs. II.
Occurrence of musculoskeletal abnormalities. Frontiers in
Veterinary Science 7, 624.

Lloyd J, Budge C, La Grow S et al (2021) The end of the
partnership with a guide dog: emotional responses, effects
on quality of life and relationships with subsequent dogs.
Frontiers in Veterinary Science 8, 543463.

Mactaggart G, Waran N, Phillips CJC (2021) Identification
of Thoroughbred racehorse welfare issues by industry
stakeholders. Animals 11(5), 1358.

Mai D, Howell T, Benton P et al (2021) Facilitators and
barriers to assistance dog puppy raisers’ engagement in
recommended raising practices. Animals 11(5), 1195.

Must A, Mule CM, Linder DE et al (2021) Animal-assisted
intervention: A promising approach to obesity prevention for
youth with austism spectrum disorder. Frontiers of Veterinary
Science doi:10.3389/fvets.2021.646081.

Noschka E, Porter DBW, Franklin SH et al (2021) Tongue-
tie use in Thoroughbred racehorses in Australia. Australian
Veterinary Journal doi:10.1111/avj.13079.

Nye C, Watson T, Kubasiewicz LM et al (2021) ‘Don't put the
cart before the mule!” challenging assumptions regarding
health-related treatment practices of working equid owners
in northern India. Animals 11(5), 1307.

Rutter NJ, Howell TJ, Stukas et al (2021) Diving in nose first:
The influence of unfamiliar search scale and environmental
context on the search performance of volunteer conservation
detection dog-handler teams. Animals 11(4), 1177.

Scandurra C, Santaniello A, Cristiano S et L (2021) An
animal-assisted education intervention with dogs to promote
emotion comprehension in primary school children — The
Federico Il Model of Healthcare Zooanthropology. Animals
11(6), 1504.

Serpell JA, Kruger KA, Freeman LM et al (2020) Current
standards and practices within the therapy dog industry:
Results of a representative survey of United States therapy
dog organizations. Frontiers in Veterinary Science 7,35.

ANIMALS IN RESEARCH AND TEACHING

Buchheister S, Bleich A (2021) Health monitoring of
laboratory rodent colonies—Talking about (r)evolution.
Animals 11(5), 1410.

Codecasa E, Pageat P. Marcet-Rius M et al (2021) Legal
frameworks and controls for the protection of research
animals: A focus on the animal welfare body with a French
case study. Animals 11, 695.

Polanco A, McCowan B, Niel L et al (2021)
Recommendations for abnormal behaviour ethograms in
monkey research. Animals 11(5), 1461.

RSPCA AUSTRALIA SCIENCE UPDATE — ISSUE 73 — JULY 2021

WILD ANIMALS

Chaber AL, Amstrong KN., Wiantoro S et al (2021)

Bat e-commerce: Insights into the extent and potential
implications of this dark trade. Frontiers in Veterinary Science
8, 543.

Cui Q, RenY, Xu H (2021) The escalating effects of wildlife
tourism on human-wildlife conflict. animals 11(5), 1378.

Gaskamp JA, Gee KL, Campbell TA et al (2021) Effectiveness
and efficiency of corral traps, drop nets and suspended traps
for capturing wild pigs (Sus scrofa). Animals 11(6), 1565.

Hernandez-Espeso N, Martinez, ER, Sevilla DG et al (2021)
Effects of dolphin-assisted therapy on the social and
communication skills of children with autism spectrum
disorder. Anthrozo6s 34(2):251-266.

Hollandt T, Baur M, Wohr AC (2021) Animal-appropriate
housing of ball pythons (Python regius)—Behavior-based
evaluation of two types of housing systems. PLoS ONE
doi:10.1371/journal.pone.0247082

Moloney GK, Tuke J, Dal Grande E et al (2021) Is YouTube
promoting the exotic pet trade? Analysis of the global
public perception of popular YouTube videos featuring
threatened exotic animals. PLoS ONE doi:10.1371/journal.
pone.0235451.

Riddell P, Paris MCJ, Joone CJ et al (2021) Appeasing
pheromones for the management of stress and aggression
during conservation of wild canids: Could the solution be
right under our nose? Animals 11(6), 1574.

Robinson DP, Hyland K, Beukes G et al (2021) Satellite
tracking of rehabilitated sea turtles suggests a high rate of
short-term survival following release. PLoS ONE doi:10.1371/
journal.pone.0246241.

Sampaio MB, Schiel N, Souto A (2021) The anchoring model
as a tool to improve visitors' perceptions of zoos. Anthrozods
34(3):449-461.

Vicker ML, Wicker LV, Lamont A et al (2021) Emergency
response to Australia’s Black Summer 2019-2020: The role
of a zoo-based conservation organisation in wildlife triage,
rescue and resilience for the future. Animals 11(6), 1515.

TRANSPORTATION OF ANIMALS

Willis RS, Dunston-Clarke EJ, Keating LR et al (2021)
Australian livestock export industry workers’ attitudes toward
animal welfare. Animals 11(5), 1411.

Roadknight N, Masell P, Jongman E et al (2021) Invited
review: The welfare of young calves transported by road.
Journal of Dairy Science 104(6):6343-6357.

Willis RS, Fleming PA Emma, Dunston-Clarke EJ et al (2021)
Animal welfare indicators for sheep during sea transport:
Monitoring health and behaviour. Applied Animal Behaviour
Science 240,105354.




HUMANE KILLING

Bozzo G, Barrasso R, Ferorelli D et al (2021) Animal welfare
policies and human rights in the context of slaughter
procedures. Agriculture 11(5), 442.

Klinger J, Conrady B, Mikula M et al (2021) Agricultural
holdings and slaughterhouses’ impact on patterns of
pathological findings observed during post-mortem meat
inspection. Animals 11(5), 1442.

Mota-Rojas D, Napolitano F, Strappini A et al (2021) Pain
at the slaughterhouse in ruminants with a focus on the
neurobiology of sensitisation. Animals 11(4), 1085.

Schaeperkoetter M, Weller Z, Kness D et al (2021) Impacts
of group stunning on the behavioral and physiological
parameters of pigs and sheep in a small abattoir. Meat
Science 179, 108538.

MISCELLANEOUS

Baptista J, Blache D, Cox-Witton K et al (2021) Impact
of the COVID-19 pandemic on the welfare of animals

in Australia. Frontiers in Veterinary Science doi:10.3389/
fvets.2020.621843.

Ceballos-Olvera |, Tolentino-Garcia S, Luna-Castro S, et al
(2021) Work preferences and animal welfare perception
of veterinary medicine and animal science students in
Northeastern Mexico. Journal of Applied Animal Welfare
Science doi:10.1080/10888705.2021.1925899

Coleman E, Scollen R, Batorowicz B et al (2021) Artistic
freedom or animal cruelty? Contemporary visual art practice
that involves live and deceased animals. Animals 11(3), 812.

De Azevedo CS, Young RJ (2021) Animal personality and
conservation: Basics for inspiring new research. Animals
11(4), 1019.

Dewey CW, Xie H (2021) The scientific basis of acupuncture
for veterinary pain management: A review based on relevant
literature from the last two decades. Open Veterinary Journal
11(2): 203-209.

Howell TJ, Hodgkin S, Modderman C, Bennett PC (2021)
Integrating facility dogs into legal contexts for survivors of
sexual and family violence: opportunities and challenges.
Anthrozo6s doi:10.1080/08927936.2021.1938406.

Lépez-Cepero J, Martos-Montes R, Ordofez D (2021)
Classification of animals as pet, pest, or profit: consistency
and associated variables among Spanish university students.
Anthrozo6s doi:10.1080/08927936.2021.1938408.

Morrison R, Maust-Mohl M, Charlton K (2021) Friend, foe,
or food: What influences students’ attitudes toward animals?
Anthrozods 34(2):187-200.

Muldoon JC, Williams JM (202 1) Establishing consensus
on the best ways to educate children about animal welfare
and prevent harm: An online Delphi study. Animal Welfare,
30(2):179-195.

SCIENCE UPDATE

Muldoon JC, Williams JM (2021) The challenges and future
development of animal welfare education in the UK. Animal
Welfare, 30(2):197-2009.

Narayan E, McElligott A, Tilbrook A (2021) Editorial: Animal
welfare assessment: Edition 1. Frontiers in Veterinary Science
8, 436.

Pico A, Gadea M (2021) When animals cry: The effect of
adding tears to animal expressions on human judgment.
PLoS ONE doi:10.1371/journal.pone.0251083.

Randler C, Ballouard JM, Bonnet X et al (2021) Attitudes
toward animal welfare among adolescents from Colombia,
France, Germany, and India. Anthrozots 34(3):359-374.

Walker C, Pfister S, Hellweg S (2021) Methodology and
optimization tool for a personalized low environmental
impact and healthful diet specific to country and season.
Journal of Industrial Ecology doi:10.1111/jiec.13131.

Wu A (2021) Social buffering of stress — Physiological and
ethological perspectives. Applied Animal Behaviour Science
239, 105325.

Zentall TR (2021) Effect of environmental enrichment on the
brain and on learning and cognition by animals. Animals
11(4), 973.







