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COMPANION ANIMALS
Some pet guinea pigs in New Zealand have limited access to space

Guinea pigs are popular pets. An 
estimated 32,000 households keep 
guinea pigs in New Zealand alone. 
Little is known about how these guinea 
pigs are being housed.

This study surveyed owners (n=330) to 
investigate how guinea pigs are being 
housed in New Zealand. The online 
survey asked respondents to provide 
information about their guinea pigs, 
such as whether they were housed 
alone or together, and enclosure 
location and size.

Survey results indicated that guinea 
pigs in New Zealand are mainly housed 

in groups of two or more individuals. 
Almost equal percentages are kept 
outdoors (29.2%) as indoors (27.1%). 
They are most commonly housed in 
hutches or cages with attached runs, 
or indoors with their own area of the 
house. On average, enclosures measure 
3.3m2, and almost 60% of owners give 
their guinea pigs time outside their 
enclosure every day. However, a third 
of owners provide less space per pig 
than recommended by the Royal New 
Zealand Society for the Protection of 
Animals (RNZSPCA). The RNZSPCA 
recommends providing 0.7 m2 for 
one guinea pig, 1 m2 for two guinea 

pigs and 1.2 m2 for three guinea pigs. 
While the sample of owners may not 
be representative of all guinea pig 
owners, the authors recommend a 
mandatory Code of Welfare to ensure 
adequate housing for guinea pigs. 
Further investigations are required 
to understand how different housing 
characteristics affect guinea pig welfare.

Cameron KE, Holder HE, Connor RL (2022) 
Cross-sectional survey of housing for 
pet guinea pigs (Cavia porcellus) in New 
Zealand. New Zealand Veterinary Journal 
70(4):228-232.
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Behaviour modification and enrichment can help fearful dogs in 
rescue shelters

4

Dogs in rescue shelters, particularly 
those who have a history of abuse and 
neglect, can be fearful of kennelling, 
handling, and interacting with dogs and 
people. Rehabilitating fearful dogs in 
rescue shelters is challenging.

This study, conducted in the United 
States, evaluated whether standardised 
behaviour modification and enrichment 
could be used to treat fearful dogs 
(n=441). These dogs, most of whom 
had experienced cruelty or neglect, 
were so fearful that it was preventing 
placement in adoptive homes. Three 

main types of behaviour modification 
were tested, including handling, leash 
walking, and socialisation with people. 
Different types of enrichment (e.g., 
stuffed animals, ropes, puzzle toys, 
scents) were provided four times a day. 
Treatment outcomes were evaluated via 
behaviour scoring, assessment against 
graduation guidelines, the proportion of 
dogs adopted, and adopter satisfaction.

After the treatment program, the 
majority (99%) of dogs were adopted 
and 88% of adopters reported they 
were “very satisfied”. The dogs showed 

significant improvements in behaviour 
scoring and grades at graduation. 
Graduating dogs spent an average 
of 96 days in the treatment program. 
While it requires some investment 
of time and resources, behaviour 
modification and enrichment appear 
to improve outcomes for fearful dogs 
in rescue shelters. 

Collins K, Miller K, Zverina L et al (2022) 
Behavioural rehabilitation of extremely 
fearful dogs: Report on the efficacy of 
a treatment protocol. Applied Animal 
Behaviour Science 254, 105689.

ANIMAL WELFARE SCIENCE UPDATERSPCA Australia

Issue 79  |  October 2022

https://www.sciencedirect.com/science/article/pii/S0168159122001472
https://www.sciencedirect.com/science/article/pii/S0168159122001472
https://www.sciencedirect.com/science/article/pii/S0168159122001472


ANIMAL WELFARE SCIENCE UPDATERSPCA Australia

5

Play time can 
strengthen human-
animal bonds

Australian veterinarians recognise behavioural problems as 
animal welfare issues

Behavioural problems, such as fear, 
anxiety and aggression, can negatively 
affect animal health and welfare. The 
beliefs and attitudes of consulting 
veterinarians can affect the way 
behavioural problems are managed.

This study aimed to characterise 
how veterinarians in Victoria view 
behavioural pathologies in cats and 
dogs. Small animal veterinarians in 
private practice (n=59) were surveyed 
to collect data on vets’ demographics, 
how often they discuss behaviour 
problems with clients, and their 
perspective on behavioural medicine.

The majority (80%) of respondents 
recognised behavioural problems as 
an animal welfare issue and felt that 
veterinarians should ‘absolutely’ be 
able to identify behavioural problems. 
Behavioural problems were more likely 
to be viewed as significant animal 
welfare concerns by more experienced 
veterinarians and veterinarians with 
experience working in rescue shelters.

Humans and cats commonly interact 
through play. Play can facilitate healthy 
communication, physical and social 
development, and good animal welfare.

This study aimed to characterise 
human and cat play. Cat guardians 
(n=1591) from 55 countries completed 
an online survey. Guardians were 
asked 107 questions about their cat’s 
health, activity level, total daily time 
spent playing with their cats, and 
factors that affect play sessions.  
An adult playfulness trait scale (APTS) 
was used to assess the guardians’ 
propensity to play with their cat. A cat 
owner relationship scale (CORS) was 
calculated to measure the closeness 
of the relationship between guardians 
and their cats. 

However, many respondents (>60%) 
felt that they do not have the time to 
discuss behavioural problems during 
a 15-minute consultation, and the 
majority (80%) felt that they were 
‘poorly’ or ‘extremely poorly’ equipped 
to deal with behaviour problems. The 
authors recommend greater education 
in behavioural medicine to better equip 

Guardians reported playing with 
their cats from 0 to 150 minutes daily 
(median 45 minutes). Factors that 
affected amount of play time included 
APTS, guardians being too tired or 
busy with other tasks, fear of the cat 
becoming too excitable or aggressive, 
and the health of guardians and cats. 
Play time tended to be longer when 
the guardians and cats were younger, 
and when cats were housed exclusively 
indoors. More play time increased 
CORS, confirming that play can be used 
to strengthen human-animal bonds.

Henning JSL, Nielsen T, Fernandez E et 
al (2022) Factors associated with play 
behaviour in human-cat dyads. Journal of 
Veterinary Behavior 52-53:21-30.

veterinarians to address behavioural 
problems in cats and dogs. 

Hevern ME (2022) Welfare worries: a 
preliminary, cross-sectional study 
of general practice, small animal 
veterinarians’ perceptions and 
management of canine and feline 
behaviour problems. Australian Veterinary 
Journal 100(8):377-387.
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Dogs benefit from 
different types 
of environmental 
enrichment

Previously hoarded cats can be successfully adopted

Environmental enrichment (EE), the 
provision of extra stimulation and 
activities, can help promote good 
animal welfare by reducing stress and 
improving psychological health.

This pilot study, conducted in the United 
Kingdom, trialled seven types of EE for 10 
dogs training to be assistance dogs: (1) 
bonding, (2) a bubble machine, (3) play 
with a familiar dog, (4) an interactive toy, 
(5) a toy stuffed with food, (6) a playhouse 
with tunnels, slides and platforms, and 
(7) tug of war. Over a period of eight 
weeks, dogs were exposed to 15-minute 
sessions of each of the seven types of 
EE. Dog behaviour was evaluated before 
and after EE. Behavioural observations 
were grouped into six categories: 
maintenance, play, movement, 
relaxation, alertness and stress. 

Animal hoarding, the accumulation 
of a number of animals and failure 
to care for them adequately, is a risk 
to animals’ physical and behavioural 
health. Cats are a commonly hoarded 
species yet little information is available 
about the impact of hoarding on cats’ 
behavioural health. 

This study, conducted in Canada, 
aimed to characterise the behaviour of 
cats rescued from hoarding situations. 
Case records from the Toronto Humane 
Society from 2011 to 2014, were 
analysed. Records included behavioural 
assessments and post-adoption survey 
responses for 195 previously hoarded 
cats and 2662 non-hoarded cats. 

At intake, over half of the previously 
hoarded cats were scored as ‘friendly’, 
and of the cats who had intake scores, 

Overall, EE increased relaxation 
behaviours and reduced stress 
behaviours. Dogs had different 
behavioural reactions to different 
types of EE, suggesting that a variety 
of activities allowed them to express 
a variety of behaviours. For example, 
relaxation behavioural change was 
more significant following bonding, 
the bubble machine and forms of play 
compared to toys.  

Play with a familiar dog and the 
playhouse appeared to have the 
greatest overall benefit compared 
to other types of EE. The authors 
recommend further investigations into 
the specific welfare benefits of different 
types of EE. 

Hunt RL, Whiteside H, Prankel S (2022) 
Effects of environmental enrichment on 
dog behaviour: Pilot study. Animals 12, 141.

the majority were described as ‘super-
social’ or ‘social’ in the shelter. Most 
of the hoarded cats (174/195) were 
adopted. While it took cats some 
time to warm up to their new homes, 
of 43 adopters who used feelings-
based language in their post-adoption 
surveys, 42/43 expressed positive 
feelings about their cat. Some cats 
displayed behaviours such as excessive 

vocalisation, needy behaviour and 
food anxiety, but it is unknown how 
much of these behaviours link to being 
previously hoarded. Overall, the results 
indicate that hoarded cats can be 
successfully adopted.

Jacobson LS, Ellis JJ, Janke KJ et al (2022) 
Behavior and adoptability of hoarded cats 
admitted to an animal shelter. Journal of 
Feline Medicine and Surgery 24(8):e232-e243.

Issue 79  |  October 2022

https://www.mdpi.com/2076-2615/12/2/141
https://www.mdpi.com/2076-2615/12/2/141
https://journals.sagepub.com/doi/10.1177/1098612X221102122?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://journals.sagepub.com/doi/10.1177/1098612X221102122?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed


ANIMAL WELFARE SCIENCE UPDATERSPCA Australia

Rat housing guidelines developed via expert consultation

Due to extreme conformation, English bulldogs are at higher 
risk of skin, eye and jaw problems
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Developing animal care guidelines is 
challenging when scientific information 
about a species is lacking. In the 
absence of published evidence, care 
guidelines can be developed by 
consulting multiple experts.

In this study, guidelines for pet rat 
housing were developed by 16 experts 
from the United Kingdom and United 
States. Experts included veterinarians, 
veterinary nurses, animal welfare 
scientists and experienced rat owners. 
Information was collected from experts 
via online surveys and discussions. 
Important features of rat housing 
were ranked and degree of agreement 
between experts was assessed. 

Fourteen broad factors were considered 
essential for good rat housing including 
a complex environment with multiple 
levels, refuges, bedding, nesting 

English bulldogs are recognisable for 
their very short faces and protruding 
jaws. Their extreme body shape puts 
English bulldogs at risk of a range of 
serious health problems. 

This cross-sectional study aimed to 
identify the most common health 
conditions in English bulldogs 
compared to dogs who are not English 
bulldogs (breed predispositions). The 
authors analysed a random sample of 
medical records of dogs presenting to 
veterinary clinics in the United Kingdom 

material, multiple food and water 
bowls, and opportunities to dig and 
exercise. For example, compressed 
paper or dust-free aspen chips 
make ideal bedding. The experts 
recommended that housing should be 
tailored to the rats’ age and mobility, 
and risk of injury should be minimised 
(e.g., sharp edges, toxic materials, 

objects that can be chewed and 
swallowed). The authors provide 
the guidelines as a starting point 
to improve rat housing in homes 
as well as laboratories. 

Neville V, Hunter K, Benato L et al (2022) 
Developing guidelines for pet rat 
housing through expert consultation. 
Vet Record doi:10.1002/vetr.1839.

in 2016, including 2662 English bulldogs 
and 22,039 other dogs (i.e., dogs who 
are not English bulldogs). Data included 
body weight, age, specific-level 
diagnoses and grouped-level diagnoses 
(i.e., body system). 

Compared to the age of other dogs 
(4.42 years), the median age of English 
bulldogs (2.65 years) was younger, 
suggesting that fewer English bulldogs 
reach an advanced age. English 
bulldogs had over twice the odds of 
being diagnosed with one or more 
health disorders compared to other 
dogs. While there were some health 
conditions for which English bulldogs 
had lower odds, compared to other 
dogs (e.g., fleas, fatty lumps), English 
bulldogs had significantly greater odds 
of 24/43 (55.8%) specific-level disorders, 
and 17/34 (50%) grouped-level 
disorders. At specific-level diagnosis, 

English bulldogs had over 38 times the 
odds of skin fold dermatitis, over 26 
times the odds of prolapsed nictitating 
membrane gland (cherry eye), over 
24 times the odds of mandibular 
prognathism (lower jaw outgrowing 
the upper jaw), and over 19 times the 
odds of brachycephalic obstructive 
airway syndrome. At grouped-level 
diagnosis, compared to other dogs, 
English bulldogs had over 7 times the 
odds of congenital disorder, over 6 
times the odds of tail disorder (‘screw’ 
tail), and over 5 times the odds of 
lower respiratory tract disorder. These 
breed predispositions indicate the 
urgent need for changes in how English 
bulldogs are bred to look. 

O’Neill DG, Skipper A, Packer RMA et al (2022) 
English Bulldogs in the UK: A VetCompass 
study of their disorder predispositions and 
protections. Canine Medicine and Genetics 9, 5.
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FARM ANIMALS

Fewer signs of poor welfare in slower growing meat chickens

Meat chicken (broiler) breeder birds are 
farmed to produce the meat chickens 
that go on to become chicken meat. 
To maximise commercial production, 
meat chickens have been bred to grow 
rapidly to reach a slaughter weight at a 
young age (approximately 28-35 days 
of age). This breeding for fast growth 
has led to breeder birds being at risk 
of obesity and metabolic disorders 
because they are raised for a longer 
period than meat chickens raised 
for chicken meat. In an attempt to 
counter these issues, breeder birds’ 
feed is restricted to control their body 
weight and condition. However, long-
term feed restriction can lead to birds 
experiencing chronic animal welfare 
issues such as hunger, frustration and 
increased stress. Breeding slower 
growing meat chickens is one potential 
strategy to address the animal welfare 
issues associated with rapid growth 
and need for feed restriction in breeder 
birds. However, little data is available 
on the welfare of slower growing 
breeder birds.  

This study, conducted in Canada, 
measured animal welfare and 
production indicators in 336 
intermediate and slower-growing 
meat chicken breeder birds across 12 
experimental pens. All birds had their 
feed restricted during rearing and lay. 
Observers recorded welfare indicators 
including feeding motivation, feather 
coverage, foot and hock condition, and 
a range of behaviours (e.g., scratching, 
preening, dust bathing, locomotion, 
resting, redirected oral behaviours). 
A post-mortem analysis was also 
undertaken on five birds from each 
pen for common health issues (e.g., 
fatty liver and keel bone fractures), 
and productive parameters (e.g., 
reproductive performance indicators). 

Slower growing meat chicken breeder 
hens demonstrated good reproductive 
performance with fewer signs of poor 
welfare compared to intermediate 
meat chicken breeder hens. Slower 
growing strains had improved feather 
cover, better foot health, and a 
lower incidence of fatty liver disease. 
Even with feed restriction, both the 
intermediate and slower growing strains 
showed less feed motivation compared 
to that reported in conventional fast 
growing strains. Across both strains, 
the majority of hens had keel bone 

fractures at post-mortem, which the 
authors suggested could be associated 
with mating activity by overweight 
roosters. Overall, the results of this 
study suggest that some of the welfare 
problems in meat chicken breeder birds 
could be addressed by selecting slower 
growing strains. 

Arrazola A, Widowski TM, Torrey S (2022)  
In pursuit of a better broiler: welfare and 
productivity of slower-growing broiler 
breeders during lay. Poultry Science 101(8), 
101917. 

https://www.sciencedirect.com/science/article/pii/S0032579122001997
https://www.sciencedirect.com/science/article/pii/S0032579122001997
https://www.sciencedirect.com/science/article/pii/S0032579122001997
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Use of electric shock on animals should be reduced and replaced

Farm animals, including cattle, sheep, 
goats, pigs and poultry, are often 
subjected to electric shock. Electric 
shock devices represent animal welfare 
risks because they cause pain, injury, 
agitation, stress and distress.  

This review details different forms of 
electric shock used on farm animals. 
Widely used forms of electric shock 
include fixed and portable electric 
fencing to keep animals contained, 
and electric prods that cause pain to 
prompt animal movement. Electric 
wires are used in poultry housing to 
limit bird location and behaviour, for 
example around the barn perimeter 
to prevent laying of eggs on the floor, 
or above feed/water lines to prevent 
perching. Cattle trainers (electric shock 
rods) may be installed across housed 
dairy cattle stalls just above the height 

of the cow’s shoulder to force her 
to move back in order to defecate/
urinate into a channel. In some dairies, 
an electrified gate shocks cows to 
move them up from a holding yard 
into the milking shed, and cows may 
be shocked again to move them out 
of the shed. Electrified wires, cattle 
trainers and backing gates can also 
contribute to ‘stray voltage’ in the 
animal’s environment - another form 
of electric shock. Virtual fencing, where 
animals receive an electric shock via 
a collar if they do not heed a warning 
cue when they move outside a pre-
determined boundary, is an emerging 
use of electric shock.  

Use of electric shock on farm animals 
is a contentious ethical issue because 
it is intentionally causing animals pain. 
It may be argued that inflicting some 

pain on animals may be justified if it 
avoids greater harms. However, in many 
cases the use of electric shock has 
no welfare benefit and clearly causes 
harm. For example, in a Swedish study 
of 15,000 animals, use of cattle trainers 
was associated with higher incidence 
of serious health conditions. Generally, 
harm could be avoided by using 
alternatives to electric shock including 
humane handling, improved housing 
systems, and audio rather than electric 
shock cues. Overall, this ethical analysis 
discusses many reasons why the use 
of electric shock on animals should be 
reduced and replaced. 

Grumett D, Butterworth A (2022) Electric 
shock control of farmed animals: welfare 
review and ethical critique. Animal Welfare 
31:373-385. 

Farmed turkeys suffer poorer welfare at high stocking densities

The stocking density at which poultry 
are housed determines the amount 
of space each bird has to move and 
perform behaviours and therefore 
significantly impacts their welfare. The 
majority of research on the impact of 
stocking density on poultry welfare 
is conducted in chickens and less 
attention is given to other farmed 
poultry species such as turkeys.  

This study, conducted in Canada, 
investigated the impact of different 
stocking densities on turkey welfare. 
For 11 weeks, female turkeys (n=3550) 
were housed in one of eight open 
pens at different stocking densities: 
30, 40, 50 and 60 kg/m2. Observers 
recorded animal welfare indicators 
including footpad lesions, mobility, 
feather condition, behaviours (e.g., 
feeding, drinking, resting, preening, 
dust bathing, litter pecking, fighting, 
aggressive pecking), and heterophil to 

lymphocyte ratios (increased H/L ratios 
have been associated with increased 
stress levels). 

Turkeys’ health and welfare declined 
with increasing stocking density. 
Increasing stocking density was 
associated with less overall activity, 
worse average footpad scores at week 8, 
worse feather condition at week 8 and 
11, and more birds being disturbed by 
other birds in the pen. While aggressive 
behaviour and fighting decreased with 
increasing stocking density, so too did 
behaviours such as standing, walking, 
and litter pecking. The heterophil to 
lymphocyte ratio at 11 weeks of age 
also increased with increasing stocking 
densities, suggesting increasing levels 
of stress. The authors concluded that 
further evaluation of health and welfare 
indicators in turkeys is needed  
before optimal stocking densities can  
be established. 

Jhetam S, Buchynski K, Shynkaruk T et al 
(2022) Evaluating the effects of stocking 
density on the behavior, health, and 
welfare of turkey hens to 11 weeks of age. 
Poultry Science 101(7), 101956.

https://www.sciencedirect.com/science/article/pii/S0032579122002486
https://www.sciencedirect.com/science/article/pii/S0032579122002486
https://www.sciencedirect.com/science/article/pii/S0032579122002486
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Australian consumers value access to pasture for dairy cows 

Climate change poses a threat to 
animal health and welfare. In a 
changing climate, with an increasing 
number of hot days and heatwaves, 
animals are at higher risk of heat stress. 
Dairy cattle are particularly susceptible 
to heat stress. Traditional solutions to 
manage heat stress in dairy cows have 
largely focused on provision of shade 
and cooling (e.g., fans, sprinklers, 
soakers), and management changes 
(e.g., milking at cooler times of day). 
Moving cows indoors (zero-grazing 
systems) is seen as a way to address 
climate challenges. There is also 
growing interest in incorporating heat 
resistant genetics. Little is known 
about how consumers may view these 
proposed solutions. 

This study, conducted in Australia, 
investigated public perceptions of 
proposed heat stress mitigation 
measures for dairy cows. Respondents 
(final sample of 781 participants) were 

asked to rate how they felt about four 
different scenarios on a sliding scale 
(1=most negative to 7=most positive). 
The four scenarios were: (1) Choice 
(indoor/outdoor access), (2) Indoor 
only, (3) Genetically modified heat 
resistant cattle with outdoor pasture, 
(4) Outdoor pasture with trees for 
shade (status quo). Participants were 
also asked how each system would 
influence their willingness to pay for 
one litre of milk compared to what they 
pay now. 

Respondents had more positive 
perceptions of scenarios (1) and (4) 
that allowed cattle access to pasture 
for space, freedom of movement 
and grazing. A greater proportion of 
people were willing to pay more for 
milk produced in scenarios (1) and (4) 
compared to the other scenarios. There 
were more participants than expected 
who said they would purchase a plant-
based alternative rather than pay a 

different amount for milk coming from 
indoor systems (scenario 2) or gene 
edited cattle (scenario 3). Comments 
included: “Cows are not meant to 
live where they never see daylight or 
breathe fresh air. Battery cows is a 
backward, unacceptable step.” Broadly, 
attitudes towards the dairy industry 
and about genetic modification varied. 
Some respondents raised ethical 
concerns. For example, “I don’t agree 
that they should be genetically modified 
to cope with heat stress, they need to 
be kept in better conditions”. This study 
highlights that the Australian public 
appreciates the need to mitigate heat 
stress in dairy cows, but mitigation 
measures must meet consumers’ 
animal welfare expectations, 
particularly access to pasture. 

Hendricks J, Mills KE, Sirovica LV et al 
(2022) Public perceptions of potential 
adaptations for mitigating heat stress on 
Australian dairy farms. Journal of Dairy 
Science 105(7):5893-5908.
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Transitioning away from intensive agriculture will require more 
than pro-animal welfare laws

The European Union (EU) has taken 
a strong pro-animal welfare stance, 
promising to phase out large-scale 
caged-based farming systems by 
the end of 2023. However, this 
transformation is hindered by 
entrenched systems of intensive 
confinement. There are several barriers 
to transforming animal agriculture 
including lack of means to enforce 
animal welfare standards and laws, 
competitive pressures, technological 
lock-in (intensive systems suited to 
only one species), and features of the 
consolidated meat processing industry 
that limit producers’ ability to respond 
quickly enough to changes. 

Using pig farming in Hungary as a 
case study, this paper explores how 
animal agriculture in the EU can best 

be transformed to ensure good lives 
for farm animals, responsible use of 
natural resources, and biodiversity 
conservation. Current pig production 
relies largely on intensive confinement 
systems. The authors suggest that 
animal welfare would be improved 
if pigs were raised on smaller-scale 
extensive or semi-intensive farms with 
greater hands-on involvement by 
producers. Pigs would be raised over a 
longer period in loose group housing 
with indoor and outdoor access. This 
type of alternative farming model 
also relies on diversification to ensure 
resilience. Laws alone are insufficient 
for this transformation to take place 
because current drivers are pushing 
production towards cost-cutting and 
ever-increasing levels of confinement. 

To improve animal welfare while 
maintaining competitiveness, 
producers will need assistance to break 
away from the drivers of intensification.  

The authors argue that the EU will need 
to do more than simply legislating a 
phase out of intensive confinement 
systems. Laws, policies, market-based 
incentives, marketing strategies (e.g., 
labelling schemes), well-qualified 
personnel, improved management 
strategies, and alternative production 
systems and technologies, are needed 
to achieve meaningful change to farm 
animal welfare.  

Molnár M (2022) Transforming intensive 
animal production: Challenges and 
opportunities for farm animal welfare in 
the European Union. Animals 12(16), 2086.
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Piglet survival rates can be improved by providing straw to sows 
before birth

ANIMAL WELFARE SCIENCE UPDATERSPCA Australia

When provided the opportunity, 
sows will naturally build nests out 
of materials such as sticks and grass 
before giving birth (farrowing) to 
their piglets. Although sows are 
highly motivated to perform nesting 
behaviours before farrowing, most 
intensive indoor farming systems do not 
allow them to do so. In intensive indoor 
housing systems, sows are routinely 
confined in barren farrowing crates 
where they are unable to turn around 
and without any nesting material. The 
use of farrowing crates has been argued 
to improve piglet survival, however, 
sows, while confined and unable 
to perform nesting behaviours, can 

experience discomfort, frustration, 
increased stress and pain at farrowing.  

This review examines the existing 
evidence on how the provision 
of different nesting materials can 
improve piglet survival. Studies on 
nesting materials mainly focus on 
straw with less attention given to other 
alternatives such as sawdust, peat and 
shredded paper. The results of these 
studies indicate that providing sows 
with straw improves piglet survival 
rates. Straw is likely beneficial because 
it allows the sow to nest and provides 
a source of dietary fibre and energy 
during farrowing (giving birth).  

The authors recommend providing 
straw to sows before farrowing as one 
strategy to improve sow welfare and 
piglet survival in intensive piggeries. 
To encourage industry uptake and 
address current barriers to providing 
nesting material such as cost, access 
and availability, further research should 
investigate the optimal quantity, type, 
presentation and quality of straw and 
alternative nesting materials. 

Plush KJ, Nowland TL (2022) Disentangling 
the behavioural and fibre influences of 
nesting enrichment for sows on piglet 
survival. Animal Production Science 62(10-
11):957-966. 
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Environmental enrichment can improve the welfare of farmed 
Japanese quail

Japanese quail are farmed for eggs 
and meat. They are routinely kept 
in small barren cages and there is 
little information available about 
how additions to their environment 
(enrichment) could improve  
their welfare. 

This study, conducted in Poland, 
investigated how Japanese quail 
respond to environmental enrichment. 
Japanese quail (n=280) were allocated 
to seven groups, each with four 
replications. The birds were kept in 0.5 
m2 cages with 10 birds per cage and 
different enrichment items were tested: 
a nest box, scratcher, plastic pipe, 
limestone cubes, sand box and feeder 
box. The control groups received no 

enrichment. After 6 weeks, behavioural 
tests and blood samples were 
collected to assess animal welfare 
indicators. The behavioural tests used 
to assess the stress levels of quail 
were an open field test to evaluate 
quails’ reaction to new objects and 
a tonic immobility test to assess 
quails’ recovery time after a simulated 
predator attack. Blood parameters 
measured included stress indicators 
(heterophil to lymphocyte ratios, and 
cortisol and corticosterone levels).  

The colour and shape of enrichment 
affected the interest of quails in 
different enrichment items, however, 
overall, all quails with enrichment had 
improved behavioural indicators.  

Quail provided with enrichment 
engaged in more natural behaviours, 
were more likely to approach new 
objects in the open field test, and 
showed reduced duration of tonic 
immobility. Cortisol levels were 
lowest in the quail provided with a 
sand box and highest in the control 
group without enrichment. Overall, 
providing environmental enrichment 
increased the opportunity for farmed 
quail to perform naturally motivated 
behaviours and improved their welfare. 

Ramankevich A, Wengerska K, Rokicka K et 
al (2022) Environmental enrichment as 
part of the improvement of the welfare of 
Japanese quails. Animals 12(15), 1963.
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ANIMALS IN SPORT, ENTERTAINMENT, 
PERFORMANCE, RECREATION AND WORK

Sleep quality and 
quantity may be used 
as animal welfare 
indicators in horses

Improvements to welfare tools required to identify pain in ridden horses

14

Adequate and appropriate sleep 
is essential for all animals. Despite 
its restorative properties and role 
in memory consolidation, sleep 
is often overlooked in the context 
of animal welfare. For example, 
minimum animal welfare standards 
often neglect to mention providing 
adequate conditions for sleep.  

This review synthesises available 
research on sleep in equines. Horses 

The Ridden Horse pain Ethogram 
(RHpE) aims to improve horse welfare 
by identifying pain in horses being 
ridden. The ethogram is a catalogue 
of 24 horse behaviours including head 
position, ear position, exposing the 
whites of the eyes, mouth opening, 
tongue protrusion, reluctance to move, 
rearing, bucking, tail clamping and 
tail swishing. According to the RHpE, 
a horse is experiencing pain if they 
display 8 or more of the 24 behaviours.  

This review details the strengths and 
weaknesses of the RHpE. To be robust, 
an ethogram for a ridden horse must be 
objective, clear, and minimally affected 
by management factors, the rider, riding 
surface or tack (equipment).  

As the RHpE is a new approach in 
equine welfare, the authors of this 
review contend that it requires further 
development and testing. They argue 

can sleep standing up, lying down or 
lying on their sides, with individual 
horses varying in their preferred sleep 
positions. Over a 24-hour period, 
horses have multiple periods of sleep 
but overall, they sleep for a shorter 
time compared to other domesticated 
animals. On average, horses sleep 
for just 3.85 hours per day including 
0.67 hours of Rapid Eye Movement 
(REM) sleep, and 2.98 hours of non-
REM sleep. Horse sleep patterns likely 
reflect ecological and biological traits 
including a large body mass, long 
gestation period, independent young, 
a high metabolic rate, a social species, 
and their adaptations as a prey species 
who remain vigilant against predators. 
Sleep quality is rarely measured in 

equines, but potential measures 
include behavioural observations, 
electro-encephalogram (EEG) 
studies, stress hormone 
parameters, and development of 
an equine sleep quality index. 

Environmental factors, stress and 
pain can affect sleep quantity and 
quality, and poor sleep can be used 
as an animal welfare indicator. 
Further research is required to 
understand the benefits of sleep 
for horses and the impact of sleep 
deprivation on horse welfare.  

Greening L, McBride S (2022) A review of 
equine sleep: Implications for equine 
welfare. Frontiers in Veterinary Science 
9, 916737. 

that training, the rider’s skills, faulty 
tack and a horse’s previous experiences 
may affect a horse’s expression of 
behaviours in the RHpE. Areas for 
improvement in the RHpE include 
stronger definitions, an interdisciplinary 
approach, and evidence-based 
weighting of different behaviours in the 
ethogram. Different behaviours should 
not have equal weighting and if a horse 

is suspected to be suffering from pain, 
they should be evaluated in different 
ways and in different situations. The 
authors recommend a double-blinded 
study to validate RHpE.  

Ladewig J, McLean AN, Wilkins CL et al 
(2022) A review of the ridden horse pain 
ethogram and its potential to improve 
ridden horse welfare. Journal of Veterinary 
Behavior 54:54-61. 
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Motivational Interviewing can assist in the management of 
animal hoarding cases

Animal hoarding is the keeping of a 
large number of animals and failure to 
provide them with adequate care. An 
animal hoarder may be exploitative, 
or an overwhelmed care giver, a 
misguided rescuer, indiscriminate 
breeder or naïve owner. Even when 
actions are taken to alleviate animal 
hoarding situations, hoarders often 
continue to acquire more animals. 
Animal hoarding has a significant and 
long-term impact on animals and 
humans. Effective interventions are 
needed to assist people and animals in 
hoarding situations.   

This study, conducted in the United 
Kingdom, explores how Motivational 
Interviewing (MI) could be used as 
an intervention for the hoarding 
of horses. MI aims to help people 
address entrenched behaviours by 
having structured conversations to 
develop their own motivations for 
change. Six Field Officers from World 
Horse Welfare who manage cases of 
horse hoarding, were trained in MI, 
and the outcomes evaluated. 

In this study, use of MI helped in the 
management of horse hoarding cases. 
Use of MI improved Field Officers’ 

understanding of hoarders, enhanced 
engagement, and facilitated a more 
collaborative approach. Field Officers 
trained in MI reported less stress, 
and improved outcomes for animals, 
people and organisations. While there 
is no quick fix to animal hoarding, this 
study suggests that training animal 
welfare personnel in MI can assist in 
the management of hoarding cases. 

Williams B, Harris P, Gordon C (2022) What 
is equine hoarding and can ‘motivated 
interviewing’ training be implemented 
to help enable behavioural change 
in animal owners? Journal of Equine 
Education 34(1):29-36. 
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ANIMALS IN RESEARCH AND TEACHING

Laboratory mice should not be picked up and handled by the tail 

16

Laboratory mice are routinely handled 
for procedures. Handling represents a 
common and often overlooked stressor. 
Grabbing mice by the tail is particularly 
stressful for them. Therefore, alternative 
handling techniques are needed. At 
the University of Bristol in the United 
Kingdom, a ‘no tail’ handling policy 
for laboratory mice was proposed. 
Consequently, the university’s Animal 
Welfare and Ethics Review Board 
requested this study.  

This study aimed to investigate whether 
different handling methods affect 
stress levels in laboratory mice. In the 
first experiment, mice were allocated 
to three different groups: (1) Picked up 
and suspended by the base of the tail 

(n=71), (2) Cupped using two hands 
to enclose the mouse (n=99), and 
(3) Caught and moved using a tube 
(n=42). In experiment 2, a modified 
non-tail restraint method was tested 
(placing the mouse onto the forearm 
and covering gently with the other 
hand). Mice were caught using cupping 
or a tube, and handled by pinching 
the loose skin on the back. Stress 
levels were assessed by measuring 
stress hormones (corticosterone), 
and observing behaviours including 
voluntary interaction with the handler, 
vocalisation, urination, struggling 
and escape behaviour. Mice were 
also subjected to behavioural tests 
including an elevated zero maze and 
a conditioned place preference test to 

assess anxiety, and a cotton bud 
biting test to assess aggression. 

Results indicated that non-tail 
handling methods are beneficial for 
mouse welfare. While there were no 
differences in the behavioural tests 
and no differences in corticosterone, 
mice who were not handled by the 
tail showed fewer indications of 
stress and anxiety, including less 
struggling and vocalisation. The 
authors recommend that the ‘no 
tail’ handling policy be adopted and 
the modified restraint method used. 

Davies JR, Purawijaya DA, Bartlett JM 
et al (2022) Impact of refinements to 
handling and restraint methods in 
mice. Animals 12(17), 2173. 
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People set limits on how much pain and distress should be 
inflicted on animals in research 

The use of animals in research raises 
ethical questions about how much pain 
and distress can be justified. Public 
acceptance of animal testing depends 
on the degree to which people accept 
harms being inflicted on animals for 
research purposes.  

This study investigated how acceptance 
of animal use in research varies with 
degree of pain or distress caused to 
the animals, and animal type. Faculty 
members (n=942) and undergraduate 
students (n=782) at the University of 
Wisconsin-Madison in the United States, 
were asked to rank the pain/distress 
(PD) scale they believed was justified 
for different types of research: animal 
disease, human disease, basic research, 
human medicine, chemical testing and 

cosmetic testing. Respondents were 
presented with scenarios involving 
monkeys, dogs and cats, pigs and 
sheep, rats and mice, and fish.  

Acceptance of animal use in research 
varied depending on respondent 
demographics, the type of research and 
the type of animal. In both students 
and faculty, women justified less pain 
and distress being inflicted on animals 
in research. For most types of research 
and types of animals, faculty members 
appeared to be willing to accept 
greater levels of pain and distress being 
inflicted on animals. Students appeared 
to accept the highest level of pain and 
distress for animal disease research and 
lowest for cosmetic testing. Students 
were more likely to accept more pain 

being inflicted on fish and rodents. 
Students and faculty members who 
identified as vegetarian or vegan were 
up to three times less likely to justify 
pain and distress on animals. Overall, 
the results show that people set limits 
on the degree of pain or distress which 
they deem justifiable for research 
purposes. The authors recommend that 
guidelines for use of animals in research 
should mandate measurements 
to quantify pain and distress, and 
incorporate a robust harm-benefit 
balancing test.  

Sandgren EP, Streiffer R, Dykema J et 
al (2022) Influence of animal pain 
and distress on judgments of animal 
research justifiability among university 
undergraduate students and faculty. PLoS 
ONE 17(8), e0272306. 
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WILD ANIMALS
Reports of wildlife entangled and trapped in 
pandemic-related debris
During the global COVID-19 pandemic, 
single-use plastic pollution has 
increased due to personal protective 
equipment (PPE) (e.g., gloves, 
facemasks) being discarded into the 
environment. Collectively, this pollution 
can be referred to as pandemic-related 
debris. Pandemic-related debris can 
harm wildlife including mammals, 
reptiles and fish. 

This study collated reports of wildlife 
interactions with pandemic-related debris. 
Reports from early 2020 to late 2021 were 
sourced from social media, unpublished 
reports, and online databases.  

The authors identified 114 reports of 
wildlife interactions with pandemic-
related debris. Reports were from 
23 countries, with the top five being 
the United States, England, Canada, 
Australia and the Netherlands. As many 
interactions go unreported, this is likely 
to be an underestimation of the true 
impact of pandemic-related debris 
on animals. Most reports of wildlife 
interactions with pandemic-related 
debris involved birds (83.3%). The most 
frequently reported type of pandemic-
related debris was facemasks. 
Animals have been observed carrying 

pandemic-related debris, incorporating 
it into their nests, and ingesting it. 
Reports included animals found dead, 
entangled or trapped. These findings 
highlight the importance of improving 
waste management to protect wild 
animals from the impact of pollution 
from pandemic-related debris.  

Ammendolia J, Saturno J, Bond AL et al 
(2022) Tracking the impacts of COVID-19 
pandemic-related debris on wildlife using 
digital platforms. Science of the Total 
Environment 848, 157614. 
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MISCELLANEOUS

Good welfare can be preventative medicine

A new framework for the design of animal management 
technologies

The new field of ‘Affective Immunology’ 
examines links between emotional 
well-being, immune function and 
human health. Likewise, in animal 
health, it is increasingly recognised that 
improving emotional well-being can 
have health benefits including reducing 
susceptibility to disease and minimising 
the severity of disease symptoms. 

This review details the complex 
interactions between animal welfare, 
immunity and disease. The authors 
draw on studies in laboratory and 
farm animals to illustrate the health 
benefits of providing animals with an 
optimal environment and conditions. 
For example, pigs kept in an enriched 
environment show signs of improved 
emotional and physical well-being. 
On the contrary, there is evidence 
that animals kept in poor conditions 
experience stress and compromised 
health. For example, mice subject to 
experimental stressors show elevated 
inflammatory markers. 

Animal-Computer Interaction (ACI) is an 
emerging field aiming to use technology 
to improve animal management. ACI 
includes communication systems, 
data gathering devices (e.g., wearable 
tracking devices), and equipment (e.g., 
digital enrichment, automated feeders, 
robotic gates). As these technologies 
develop, there is a need to ensure  
they are designed to optimise  
animal welfare.  

This paper proposes a Welfare through 
Competence (WtC) framework for 
animal-centric ACI design. The WtC 
framework is based on the Coe 

Evidence to date suggests that good 
welfare can be preventative medicine 
in some circumstances. However, given 
the complex interactions involved, the 
authors urge caution in generalising 
results. They recommend further 
studies in real-world conditions, for 
example under commercial conditions, 

to investigate how welfare status 
affects disease susceptibility, severity, 
and outcomes. 

Düpjan S, Stamp Dawkins M (2022) Animal 
welfare and resistance to disease: 
Interaction of affective states and the 
immune system. Frontiers in Veterinary 
Science doi:10.3389/fvets.2022.929805. 

Individual Competence model, which 
specifies that animals should be 
provided with: (1) Choice, (2) Control, 
(3) Variety, and (4) Complexity, all of 
which contribute to the development 
of (5) Competence, the capacity to 
address new challenges, problems, and 
tasks. This framework provides a guide 
for animal managers to design, develop, 
implement and evaluate ACI. 

The WtC framework includes a matrix 
that considers choice, control, variety 
and complexity in the context of mental 
well-being, nutrition, environment, 
physical health and behavioural 

interactions. The framework takes 
into account the species, context, and 
welfare goals for the individual and 
the population. Application of the 
framework involves understanding 
the animals’ needs and wants, and 
how to best provide these. The 
authors encourage ACI designers and 
practitioners to try the WtC framework 
in zoos, on farms, and in companion 
animal management. 

Webber S, Cobb ML and Coe J (2022) Welfare 
through competence: A framework 
for animal-centric technology design. 
Frontiers in Veterinary Science doi:10.3389/
fvets.2022.885973. 

Issue 79  |  October 2022

https://www.frontiersin.org/articles/10.3389/fvets.2022.929805/full
https://www.frontiersin.org/articles/10.3389/fvets.2022.929805/full
https://www.frontiersin.org/articles/10.3389/fvets.2022.929805/full
https://www.frontiersin.org/articles/10.3389/fvets.2022.929805/full
https://www.frontiersin.org/articles/10.3389/fvets.2022.885973/full
https://www.frontiersin.org/articles/10.3389/fvets.2022.885973/full
https://www.frontiersin.org/articles/10.3389/fvets.2022.885973/full


ANIMAL WELFARE SCIENCE UPDATE

20

RSPCA Australia

Issue 79  |  October 2022

ARTICLES OF INTEREST
COMPANION ANIMALS 

Berteselli GV, Messori S, Arena L et al (2022) Using a 
Delphi method to estimate the relevance of indicators for 
the assessment of shelter dog welfare. Animal Welfare 
31:341-353. 

Casaca M, Morello GM, Magalhães T et al (2022) Is 
there hope beyond fear? Effects of social rehabilitation 
on unsocialised stray dogs. Applied Animal Behavior 
Science 253, 105671. 

D’Angelo D, Sacchettino L, Quaranta A et al (2022) The 
potential impact of a dog training program on the animal 
adoptions in an Italian shelter. Animals 12(14), 1759. 

Daud NM, Young RJ, Schetini de Azevedo C et al (2022) 
To pet or to enrich? Increasing dogs’ welfare in veterinary 
clinics/shelters: A pilot study. Journal of Veterinary 
Behavior 52–53:31–36. 

Hull K, Guarneri-White M, Jensen-Campbell LA (2022) 
Canine comfort: The protective effects of dog ownership 
and support for victimized adolescents. Anthrozoös 
35(4):577-600 

Huntingford JL, Petty MC (2022) Evidence-based 
application of acupuncture for pain management in 
companion animal medicine. Veterinary Sciences 9(6), 
252. 

Jensen HA, Meilby H, Nielsen SS et al (2022) Movement 
patterns of roaming companion cats in Denmark—a 
study based on GPS tracking. Animals 12(14), 1748. 

Kreisler RE, Pugh AA, Pemberton K et al (2022) The 
impact of incorporating multiple best practices on live 
outcomes for a municipal animal shelter in Memphis, TN. 
Frontiers in Veterinary Science doi:10.3389/fvets.786866. 

Kresnye KC, Chung CF, Martin CF et al (2022) Survey on 
the past decade of technology in animal enrichment: A 
scoping review. Animals 12(14), 1792. 

Lilly ML, Siracusa C, Watson B (2022) Behavior education 
and intervention program at a small shelter I. Effect 
on behavior knowledge and safety. Journal Of Applied 
Animal Welfare Science 25(3):195-207. 

Luna-Cortés G (2022) Companion dog routine inventory: 
Scale validation and the effect of routine on the human–
dog relationship. Anthrozoös 35(4):527-544. 

Lynden J, Hollands T, Ogden J (2022) Animal obesity: 
What insights can a one health approach offer when it 
comes to veterinarians ‘making every contact count? Vet 
Record doi:10.1002/vetr.1904. 

Meers LL, Contalbrigo L, Samuels WE et al (2022) Canine-
assisted interventions and the relevance of welfare 
assessments for human health, and transmission of 
zoonosis: A literature review. Frontiers in Veterinary 
Science doi:10.3389/fvets.899889. 

Mielo MR, Amirian ES, Levy JK (2022) Identification of 
spayed and neutered cats and dogs: Veterinary training 
and compliance with practice guidelines. The Veterinary 
Journal 285, 105856. 

Moxon R, Freeman S, Payne R, Corr S et al (2022) A 
prospective cohort study investigating the behavioral 
development of bitches in a guide dog training 
programme neutered prepubertally or post-pubertally. 
Frontiers in Veterinary Science 9, 902775. 

Oda A, Wang WH, Hampton AK et al (2022) Perianesthetic 
mortality in English bulldogs: A retrospective analysis in 
2010 – 2017. Veterinary Research 18, 198. 

Oliva JL, Cobb ML (2022) Sniffing out what Australians 
know and believe about drug detector dogs. Journal of 
Applied Animal Welfare Science doi:10.1080/2116582 

Oliva JL, Johnston KL (2022) Development of the Pet 
Owner Connectedness Scale (POCS), Anthrozoös 
35(4):545-557. 

Overall KL (2022) Measuring pain and discomfort: 
Definitions determine metrics. Journal of Veterinary 
Behavior 54:3-4. 

Riggio G, Borrelli C, Piotti P et al (2022) Cat–owner 
relationship and cat behavior: Effects of the COVID-19 
confinement and implications for feline management. 
Veterinary Sciences 9(7):369. 

Sánchez-Morales L, Sánchez-Vizcaíno JM, Pérez-Sancho 
M et al (2022) The Omicron (B.1.1.529) SARS-CoV-2 
variant of concern also affects companion animals. 
Frontiers in Veterinary Science doi:10.3389/fvets.940710. 

Tooley C, Heath SE (2022) Sleep characteristics in dogs; 
Effect on caregiver-reported problem behaviors. Animals 
12(14), 1753. 

Travnik IC, Machado DS, Sant’Anna AC (2022) Do you 
see the same cat that I see? Inter- and intra-observer 
reliability for Qualitative Behavior Assessment as 
temperament indicator in domestic cats. Animal Welfare 
31(3):319-327. 

Williams JM, Wauthier L, Scottish SPCA et al (2022) 
Veterinarians’ experiences of treating cases of animal 
abuse: An online questionnaire study. Vet Record 
doi:10.1002/vetr.1975. 

Witzel-Rollins A, Murphy M, Springer CM et al (2022) 
Evaluation of a pet-separating automatic feeder and 
high-frequency meal feeding for weight loss in multi-cat 
households. Journal of Feline Medicine and Surgery 
24(8):281-288. 

Wojtaś J, Garbiec A, Karpiński M et al (2022) Dogs’ stay 
in a pet hotel – Salivary cortisol level and adaptation 
to new conditions. Journal of Applied Animal Welfare 
Science 25(3):208-213. 

Zhang L, Bian Z, Liu Q et al (2022) Dealing with stress in 
cats: What is new about the olfactory strategy? Frontiers 
in Veterinary Science 9, 928943. 

FARM ANIMALS 

Aquaculture 

Albrektsen S, Kortet R, Vilhelm Skov PV et al (2022) Future 
feed resources in sustainable salmonid production: A 
review. Reviews in Aquaculture doi:10.1111/raq.12673. 

Bui S, Madaro A, Nilsson J et al (2022) Warm water 
treatment increased mortality risk in salmon. Veterinary 
and Animal Science 17, 100265. 

De Souza Valente C (2022) Anaesthesia of decapod 
crustaceans. Veterinary and Animal Science 16, 100252. 

Kennedy EKC, Janz DM (2022) First look into the use 
of fish scales as a medium for multi-hormone stress 
analyses. Fishes doi:10.3390/fishes.7040145. 

Saraiva JL, Rachinas-Lopes P, Arechavala-Lopez P 
(2022) Finding the “golden stocking density”: A balance 
between fish welfare and farmers’ perspectives. Frontiers 
in Veterinary Science doi:10.3389/fvets.930221. 

Cattle 

Baretti AND, Bariono Junior W, Pezzapane JRM et al 
(2022) Thermal comfort and behavior of beef cattle in 
pasture-based systems monitored by visual observation 
and electronic device. Applied Animal Behavior Science 
253, 105687. 

Bengtsson C, Thomasen JR, Kargo M et al (2022) 
Emphasis on resilience in dairy cattle breeding: 
Possibilities and consequences. Journal of Dairy Science 
105(9):7588-7599. 

Bonizzi S, Gislon G, Brasca M et al (2022) Air quality, 
management practices and calf health in Italian dairy 
cattle farms. Animals 12(17), 2286. 

Crossley RE, Bokkers EAM, Browne N et al (2022) Risk 
factors associated with the welfare of grazing dairy 
cows in spring-calving, hybrid pasture-based systems. 
Preventive Veterinary Medicine 204, 105640. 

Cuttance EL, Mason WA, McDermott J et al (2022) 
Suckling behavior of calves in seasonally calving pasture-
based dairy systems, and possible environmental and 
management factors affecting suckling behaviors. 
Journal of Dairy Science 105(7):6094-6110. 

Dickson E, Campbell DLM, Monk Je et al (2022) Increasing 
mud levels in a feedlot influences beef cattle behaviors 
but not preference for feedlot or pasture environments. 
Applied Animal Behavior Science 254, 105718. 

Doyle SB, Lindner EE, Gingerich KN et al (2022) 
Development of human-directed behavior in dairy calves 
reared individually or in pairs. Journal of Dairy Science 
105(10):8387-8400. 

Evans HC, Briggs, EF, Burnett RH et al (2022) Harnessing 
the value of reproductive hormones in cattle production 
with considerations to animal welfare and human health. 
Journal of Animal Science doi:10.1093/jas/skac177. 



ANIMAL WELFARE SCIENCE UPDATE

21

RSPCA Australia

Issue 79  |  October 2022

Falkenberg U, Krömker V, Konow M et al (2022) 
Management of calves in commercial dairy farms in 
Mecklenburg-Western Pomerania, Germany and its 
impact on calf mortality and prevalence of rotavirus 
and Cryptosporidium parvum infections in pre-weaned 
calves. Veterinary and Animal Science 16, 100243. 

Frondelius L, Lindeberg H, Pastell M (2022) Lameness 
changes the behavior of dairy cows: Daily rank order of 
lying and feeding behavior decreases with increasing 
number of lameness indicators present in cow 
locomotion. Journal of Veterinary Behavior 54:1-11. 

Gabrieli R, Malkinson D (2022) Social organization and 
fitness response in grazing beef cows – Understanding 
through interactions and activity measuring. Applied 
Animal Behavior Science 254, 105723. 

Gieseke D, Lambertz C, Gauly M (2022) Effects of housing 
and management factors on selected indicators of the 
Welfare Quality® protocol in loose-housed dairy cows. 
Veterinary Sciences 9(7), 353. 

Haselmann A, Wenter M, Knaus WF, et al (2022) Forage 
particle size and forage preservation method modulate 
lying behavior in dairy cows. Applied Animal Behavior 
Science 254, 105711. 

Hendricks J, Weary DM, Von Keyserlingk MAG (2022) 
Veterinarian perceptions on the care of surplus dairy 
calves. Journal of Dairy Science 105(8):6870-6879. 

Hernández A, Galina CS, Geffroy M et al (2022) Cattle 
welfare aspects of production systems in the tropics. 
Animal Production Science 62(13):1203-1218.  

Jensen LM, Jannaman EA, Pryce JE et al (2022) 
Effectiveness of the Australian breeding value for heat 
tolerance at discriminating responses of lactating 
Holstein cows to heat stress. Journal of Dairy Science 
105(9):7820-7828.  

Jensen MB, Webb LE, Vaarst M et al (2022) The effect of 
hides and parity on behavior of periparturient dairy cows 
at pasture. Journal of Dairy Science 105(7):6196-6206. 

Kneipp M, Green AC, Govendir M et al (2022) Perceptions 
of Australian cattle farmers regarding the impact of 
pinkeye on farm productivity and animal welfare. 
Preventive Veterinary Medicine 204, 105665. 

Malašauskienė D, Antanaitis R, Juozaitienė V et al (2022) 
Impact of calving difficulty on lameness in dairy cows. 
Agriculture doi:10.3390/agriculture.12070960. 

Marshall J, Haley D, Levison L et al (2022) A survey of 
dairy cattle farmers’ management practices for cull 
cows in Ontario, Canada. Frontiers in Veterinary Science 
doi:10.3389/fvets.974061. 

Mason WA, Cuttance EL, Laven RA (2022) The transfer of 
passive immunity in calves born at pasture. Journal of 
Dairy Science 105(7):6271-6289. 

McLellan KJ, Weary DM, Von Keyserlingk (2022) Effects 
of free-choice pasture access on lameness recovery and 
behavior of lame dairy cattle. Journal of Dairy Science 
105(8):6845-6857. 

Neave HW, Gosia Z, Thoday H et al (2022) Toward 
on-farm measurement of personality traits and their 
relationships to behavior and productivity of grazing 
dairy cattle. Journal of Dairy Science 105(7):6055-6069.  

Neave HW, Schütz KE, Dalley DE (2022) Behavior of dairy 
cows managed outdoors in winter: Effects of weather 
and paddock soil conditions. Journal of Dairy Science 
105(10):8298-8315. 

Neves SF, Silva MCF, Miranda JM et al (2022) Predictive 
models of dairy cow thermal state: A review from 
a technological perspective. Veterinary Sciences 
doi:10.3390/vetsci.9080416. 

Racciatti DS, Bottegal DN, Aguilar NM et al (2022) 
Development of a welfare assessment protocol for 
practical application in Argentine feedlots. Applied 
Animal Behavior Science 253, 105662. 

Reedman CN, Duffield TF, DeVries TJ et al (2022) Effect 
of plane of nutrition and analgesic drug treatment on 
wound healing and pain following cautery disbudding 
in preweaning dairy calves. Journal of Dairy Science 
105(7):6220-6239. 

Reedman CN, Duffield TF, DeVries TJ et al (2022) Graduate 
Student literature review: Role of pain mitigation on the 
welfare of dairy calves undergoing disbudding. Journal 
of Dairy Science 105(8):6809-6819. 

Roadknight N, Jongman E, Mansell P et al (2022) 
Prevalence of failure of passive immunity transfer in 
Australian non-replacement dairy calves. Australian 
Veterinary Journal 100(7):292-295. 

Rot C, Creutzinger K, Goetz H et al (2022) Factors 
associated with body weight of young surplus dairy 
calves on arrival to a calf rearing facility. Preventive 
Veterinary Medicine 203, 105630. 

Sahar MW, Beaver A, Daros RR et al (2022) Measuring 
lameness prevalence: Effects of case definition and 
assessment frequency. Journal of Dairy Science 
105(9):7728-7737. 

Sherren K, Hodbod J, Slee MM et al (2022) Adaptive 
multi-paddock grazing and wellbeing: Uptake, 
management practices and mindset among Canadian 
beef producers. Agroecology and Sustainable Food 
Systems 46(9): 1304-1329. 

Steel CC, Lees AM, Tarr G et al (2022) Feedlot factors 
influencing the incidence of dark cutting in Australian 
grain-fed beef. Animals 12(15), 1989. 

Stenfelt J, Yngvesson J, Blokhuis HJ et al (2022) Dairy 
cows did not rely on social learning mechanisms when 
solving a spatial detour task. Frontiers in Veterinary 
Science doi:10.3389/fvets.956559. 

Stenfelt J, Yngvesson J, Rørvang MV (2022) A calm 
companion lowers fear in groups of dairy cows. Journal 
of Dairy Science 105(8):6923-6935. 

Svensson C, Wickstrom H, Emanuelson U et al (2022) 
Dairy herd health management activities in relation to 
training of veterinarians in motivational interviewing 
Preventive Veterinary Medicine 204, 105679. 

Thomas A, Orsel K, Cortés JA et al (2022) Objective 
determination and quantification of pain and 
inflammation associated with digital dermatitis in feedlot 
cattle. Applied Animal Behaviour Science 253, 105684. 

Van Den Borne BHP, DI Giacinto Villalobos AM, Hogeveen 
H (2022) Disentangling the relationships between 
lameness, milking frequency and milk production in 
Dutch dairy herds using an automatic milking system. 
Preventive Veterinary Medicine 208, 105733 

Von Konigslow TE, Duffield TF, Beattie K et al (2022) Navel 
healing in male and female Holstein calves over the first 
14 days of life: A longitudinal cohort study. Journal of 
Dairy Science 105(9):7654-7667. 

Wenker ML, Van Reenen CG, Bokkers EAM et al (2022) 
Comparing gradual debonding strategies after prolonged 
cow-calf contact: Stress responses, performance, and 
health of dairy cow and calf. Applied Animal Behavior 
Science 253, 105694. 

Wilson AM, Wright TC, Cant JP et al (2022) Preferences 
of dairy cattle for supplemental light-emitting diode 
lighting in the resting area. Animals 12(15), 1894. 

Xiao JX, Peng R, Yang H et al (2022) Estimating the 
optimal number of sampling days and patterns for 
recording calf behaviors in pre-weaning dairy calves. 
Applied Animal Behavior Science 254, 105724. 

Zanardi E, De Luca S, Alborali GL et al (2022) Relationship 
between bruises on carcasses of beef cattle and 
transport-related factors. Animals 12(15), 1997. 

Zhang C, Juniper DT< McDonald R et al (2022) Holstein 
calves’ preference for potential physical enrichment 
items on different presentation schedules. Journal of 
Dairy Science 105(10):8316-8327. 

Zhang Z, Wu D, Li X et al (2022) Drinking water 
temperature preferred by Holstein calves under different 
temperature-humidity index conditions. Livestock 
Science 263, 105030. 

Pigs 

Andersen IL, Ocepek M (2022) Farrowing pens for 
individually loose-housed sows: Results on the 
development of the sowcomfort farrowing pen. 
Agriculture 12(6), 868.  

Briefer EF, Sypherd CC, Linhart P et al (2022) 
Classification of pig calls produced from birth to 
slaughter according to their emotional valence and 
context of production. Scientific Reports 12(1), 3409.  

Chou J-Y, Parsons TD (2022) A systematic review of the 
impact of housing on sow welfare during post-weaning 
and early pregnancy periods. Frontiers in Veterinary 
Science 9, 903822. 

Collarini E, Gioia M, Cordoni G et al (2022) Does the 
domestication syndrome apply to the domestic pig? Not 
completely. Animals 12(18), 2458. 

De Castro Lippi IC, Caldara FR, de Lima Almeida-Paz IC 
et al (2022) Effects of music therapy on neuroplasticity, 
welfare, and performance of piglets exposed to music 
therapy in the intra- and extra-uterine phases. Animals 
12(17), 2211.  



ANIMAL WELFARE SCIENCE UPDATE

22

RSPCA Australia

Issue 79  |  October 2022

Franchi GA, Larsen MLV, Jeanet FM et al (2022) 
Investigating the effects of two weaning methods and 
two genetic hybrids on play behavior in weaner pigs (Sus 
scrofa). Frontiers in Animal Science 3, 909038.  

Goumon S, Illmann G, Moustsen VA et al (2022) Review 
of temporary crating of farrowing and lactating sows. 
Frontiers in Veterinary Science 9, 811810.  

Iglesias PM, Camerlink I (2022) Tail posture and motion in 
relation to natural behaviour in juvenile and adult pigs. 
Animal 16(4), 100489.  

Kang HJ, Bae S, Lee H (2022) Correlation of animal-based 
parameters with environment-based parameters in an 
on-farm welfare assessment of growing pigs. Journal of 
Animal Science and Technology 64(3):539-563.  

Kinane O, Butler F, O’Driscoll K (2022) Freedom to move: 
Free lactation pens improve sow welfare. Animals 12(14), 
1762.  

Lou M, Ventura B, Deen J et al (2022) Surgical castration 
changes struggle behavior and vocalizations in male 
piglets. Journal of Applied Animal Welfare Science 
25(4):410-417.  

Nielsen SS, Alvarez J, Bicout DJ et al (2022) Welfare of 
pigs on farm. EFSA Journal 20(8), 7421.  

Ocepek M, Andersen IL (2022) The effects of pen size and 
design, bedding, rooting material and ambient factors 
on pen and pig cleanliness and air quality in fattening pig 
houses. Animals 12(12), 1580.  

Oczak M, Bayer F, Vetter SG et al (2022) Where is the sow’s 
nose: RetinaNet object detector as a basis for monitoring 
the use of rack with nest-building material. Frontiers in 
Animal Science 3, 913407.  

Ramirez BC, Hayes MD, Condotta ICFS et al (2022). 
Impact of housing environment and management on 
pre-/post-weaning piglet productivity. Journal of Animal 
Science 100(6), skac142.  

Rossi GP, Dalla Costa E, Filipe JFS et al (2022) Does 
immunocastration affect behaviour and body lesions in 
heavy pigs? Veterinary Sciences 9(8), 410.  

Roy C, Kyeiwaa V, Mancera KF et al (2022) Effects of 
enrichment type, presentation and social status on 
enrichment use and behavior of sows—part 2: Free 
access stall feeding. Animals 12(14), 1768.  

Skovbo DKF, Hales J, Kristensen AR et al (2022) 
Comparison of management strategies for confinement 
of sows around farrowing in sow welfare and piglet 
protection pens. Livestock Science 263, 105026.  

Tokareva M, Brown JA, MacPhee DJ et al (2022) The effect 
of providing a greater freedom of movement through 
periodic exercise on the welfare and stress physiology 
of stall-housed gestating sows and on piglet behaviour. 
Animal Welfare 31(3):293-308.  

Xu J, Zhou S, Xia F et al (2022) Research on the lying 
pattern of grouped pigs using unsupervised clustering 
and deep learning. Livestock Science 260, 104946. 

Poultry 

Abdourhamane IM, Metin P (2022) Health-based welfare 
indicators and fear reaction of slower growing broiler 
compared to faster growing broiler housed in free range 
and conventional deep litter housing systems. Journal of 
Applied Animal Welfare Science doi:10.1080/10888705.2
022.2100221. 

Alaqil AA, Abd El-Atty HK, Abbas AO (2022) Intermittent 
lighting program relieves the deleterious effect of heat 
stress on growth, stress biomarkers, physiological status, 
and immune response of broiler chickens. Animals 
12(14):1834.  

Bonnefous C, Collin A, Guilloteau LA et al (2022) Welfare 
issues and potential solutions for laying hens in free 
range and organic production systems: A review based 
on literature and interviews. Frontiers in Veterinary 
Science 9, 952922. 

Brandes AG, Spindler B, Giersberg MF et al (2022) Feed 
space allowance and perch design criteria for broiler 
breeders determined by biometric data. Veterinary 
Sciences 9(7), 350.  

Campbell AM, Johnson AM, Persia ME (2022) Effects 
of housing system on anxiety, chronic stress, fear, and 
immune function in Bovan Brown laying hens. Animals 
12(14), 1803.  

De Jong IC, Schokker D, Gunnink H et al (2022) Early life 
environment affects behavior, welfare, gut microbiome 
composition, and diversity in broiler chickens. Frontiers 
in Veterinary Science 9, 977359. 

Degrande R, Cornilleau F, Lansade L et al (2022) Domestic 
hens succeed at serial reversal learning and perceptual 
concept generalisation using a new automated 
touchscreen device. Animal 16(8), 100607.  

Forslind S, Hernandez CE, Riber AB et al (2022) Resting 
behavior of broilers reared with or without artificial 
brooders. Frontiers in Veterinary Science 9, 908196.  

He S, Lin J, Jin Q et al (2022) The relationship between 
animal welfare and farm profitability in cage and free-
range housing systems for laying hens in China. Animals 
12(16), 2090.  

Jo H, Nasrullah M, Jiang B et al (2022) A survey of 
broiler farmers’ perceptions of animal welfare and their 
technical efficiency: A case study in northeast China. 
Journal of Applied Animal Welfare Science 25(3):275-286.  

Jung L, Rufener C, Petow S (2022) A tagged visual analog 
scale is a reliable method to assess keel bone deviations 
in laying hens from radiographs. Frontiers in Veterinary 
Science 9, 937119. 

Kaewtapee C, Thepparak S, Rakangthong C et al (2022) 
Objective scoring of footpad dermatitis in broiler 
chickens using image segmentation and a deep learning 
approach: Camera-based scoring system. British Poultry 
Science 63(4):427-433. 

Kim H-J, Son J, Jeon J-J et al (2022) Effects of 
photoperiod on the performance, blood profile, welfare 
parameters, and carcass characteristics in broiler 
chickens. Animals 12(17), 2290. 

Krautwald-Junghanns ME, Sirovnik J (2022) The influence 
of stocking density on behaviour, health, and production 
in commercial fattening turkeys - A review. British Poultry 
Science doi:10.1080/00071668.2022.2050673. 

Louton PA, Bergmann S, Erhard M et al (2022) Validation 
of an automatic scoring system for the assessment of 
hock burn in broiler. Poultry Science 101(9), 102025.  

Mikoni NA, Guzman DSM, Fausak E et al (2022) 
Recognition and assessment of pain-related behaviors 
in avian species: An integrative review. Journal of Avian 
Medicine and Surgery 36(2):153-172.  

Mishra R, Mishra B, Kim YS et al (2022) Practices and 
issues of moulting programs for laying hens: A review. 
British Poultry Science doi:10.1080/00071668.2022.205
9339. 

Nannoni E, Buonaiuto G, Martelli G et al (2022) Influence 
of increased freedom of movement on welfare and egg 
laying pattern of hens kept in aviaries. Animals 12(18), 
2307. 

Nasr MAF, Alkhedaide AQ, Radwan MME et al (2022) 
Growth, carcass parameters, biochemical and oxidative 
stress indices and meat traits of duck breeds under 
different stocking densities. Poultry Science 101(9), 
101992.  

Nazar FN, Skånberg L, McCrea K et al (2022) Increasing 
environmental complexity by providing different types 
of litter and perches during early rearing boosts coping 
abilities in domestic fowl chicks. Animals 12(15), 1969.  

Özlü S, Erkuş T, Kamanlı S et al (2022) Influence of the 
preplacement holding time and feeding hydration 
supplementation before placement on yolk sac 
utilization, the crop filling rate, feeding behavior and 
first-week broiler performance. Poultry Science 101(10), 
102056. 

Rasmussen EM, Riber AB (2022) The relationships 
between age, fear responses, and walking ability of 
broiler chickens. Applied Animal Behaviour Science 254, 
105713.  

Roddick S, Kreplins TL, Kobryn HT et al (2022) Livestock 
guardian dog protection of free-range poultry from the 
red fox. Animal Production Science 62(13:1290-1302.  

Sánchez-Casanova RE, Sarmiento-Franco L, Phillips CJC 
(2022) The effects of providing outdoor access to broilers 
in the tropics on their behaviour and stress responses. 
Animals 12(15), 1917.  

Shynkaruk T, Buchynski K, Schwean-Lardner K (2022) 
Lighting programme as a management tool for broilers 
raised without antibiotics - impact on productivity and 
welfare. British Poultry Science doi:10.1080/00071668.2
022.2083943. 

Sonnabend S-J, Spieß F, Reckels B et al (2022) Influence 
of using perforated plastic flooring beneath the waterline 
on growth performance, litter quality, and footpad health 
of broiler chickens: A field study. Animals 12(14), 1749.  

Souza POA, Tuyttens FAM, Taconeli CA (2022) Ordinal or 
visual analogue scales for assessing aspects of broiler 
chicken welfare? Journal of Applied Animal Welfare 
Science doi:10.1080/10888705.2022.2105648. 



ANIMAL WELFARE SCIENCE UPDATE

23

RSPCA Australia

Issue 79  |  October 2022

Torres MC, Vieira TR, Cardoso MRI et al (2022) Perception 
of poultry veterinarians on the use of antimicrobials 
and antimicrobial resistance in egg production. Poultry 
Science 101(9), 101987.  

Vasdal G, Gebhardt-Henrich SG, Tahamtani F et al (2022) 
Perch use in commercial broiler breeders – Preference 
for perch material and effect of age. Applied Animal 
Behaviour Science 253, 105680.  

Winter J, Stratmann A, Toscano MJ et al (2022) Piling 
behaviour in British layer flocks: Observations and 
farmers’ experiences. Applied Animal Behaviour Science 
253, 105686.  

Wurtz KE, Thodberg K, Berenjian A et al (2022) 
Commercial layer hybrids kept under organic conditions: 
a comparison of range use, welfare and egg production 
in two layer strains. Poultry Science 101(9), 102005.  

Yan S, Yang C, Zhu L et al (2022) The potential of 
understory production systems to improve laying hen 
welfare. Animals 12(17), 2305. 

Yang X, Chai L, Bist RB et al (2022) A deep learning model 
for detecting cage-free hens on the litter floor. Animals 
12(15), 1983.  

Rabbits 

Da Silva KC, Borges TD, Costa LB et al (2022) Rabbit 
welfare protocols under Brazilian conditions: The 
applicability of welfare protocols in rabbit farms for 
different purposes – First results. Journal of Veterinary 
Behavior 54:36-53. 

Trocino A, Menegon F, Zomeño C et al (2022) A pilot 
study about on-farm assessment of health and welfare 
in rabbits kept in different housing systems. Frontiers in 
Veterinary Science doi:10.3389/fvets.936643. 

Sheep/Goats 

Almasi F, Nguyen H, Heydarian D et al (2022) 
Quantification of behavioural variation among sheep 
grazing on pasture using accelerometer sensors. Animal 
Production Science 62(15):1527-1538. 

Cuttance EL, Mason WA, McDermott J et al (2022) 
Comparison of three anaesthetic options to reduce acute 
pain response in kid goats. Journal of Applied Animal 
Welfare Science doi:10.1080/10888705.2117553. 

Southerland CN, Taylor JB, Yelich JV (2022) Refined 
methodology for identification of bitterness aversion in 
mature rams through quantification of fluid intake and 
behavioral response to phenylthiocarbamide. Applied 
Animal Behavior Science 254, 105706. 

General (farm animals) 

Colditz IG (2022) Competence to thrive: Resilience as 
an indicator of positive health and positive welfare in 
animals. Animal Production Science 62(15):1439-1458. 

Cowled BD, Hillman A, Ward MP et al (2022) The black 
summer bushfires: Impacts and risk factors for livestock 
bushfire injury in south-eastern Australia. Australian 
Veterinary Journal 100(7):306-317. 

Del Valle MM, Shields K, Vazquez Mellado ASA et al (2022) 
Food governance for better access to sustainable diets: A 
review. Frontiers in Sustainable Food Systems 6, 784264.

Doyle RE, Campbell AJD, Dione M et al (2022) The role of 
animal welfare in improving the future of farming. Animal 
Production Science 11:20-29. 

Escobar MP (2022) Editorial: Interdisciplinary approaches 
to antimicrobial use in livestock farming. Frontiers in 
Veterinary Science 9, 971029. 

Fonseca RP (2022) The impacts of animal farming: A 
critical overview of primary school textbooks. Journal of 
Agricultural and Environmental Ethics 35, 12. 

Grandin T (2022) Grazing cattle, sheep, and goats are 
important parts of a sustainable agricultural future. 
Animals 12(16), 2092. 

Haq Z, Afnan S, Azmat AK et al (2022) Nutrigenomics in 
livestock sector and its human-animal interface-A review. 
Veterinary and Animal Science 17, 100262. 

Hillman A, Sadler R, Smith M et al (2022) Livestock 
exposure to bushfires and meat, offal and carcase 
quality: Is there an association. Preventive Veterinary 
Medicine 207, 105655. 

Lee VL, Arnott G, Turner S (2022) Social behavior in farm 
animals: Applying fundamental theory to improve animal 
welfare. Frontiers in Veterinary Science doi:10.3389/
fvets.932217. 

Munoz CA, Hemsworth LM, Hemsworth PH et al (2022) 
Improving communication in the red meat industry: 
Opinion leaders may be used to inform the public about 
farm practices and their animal welfare implications. 
Frontiers in Psychology 13, 876034.  

Nielsen SS, Alvarez J, Bicout DJ et al (2022) 
Methodological guidance for the development of animal 
welfare mandates in the context of the Farm to Fork 
Strategy. EFSA Journal 20(7), 7403.  

Windsor PA (2022) Role of topical anaesthesia in pain 
management of farm animals, a changing paradigm. 
Animals 12(18), 2459. 

ANIMALS IN SPORT, ENTERTAINMENT, PERFORMANCE, 
RECREATION AND WORK 

Bidoli EM, Erhard M, Doring D (2022) Heart rate and heart 
rate variability in school dogs. Applied Animal Behavior 
Science 248, 105574. 

Byrne C, Starner T, Jackson M (2022) Quantifying canine 
interactions with smart toys assess suitability for service 
dog work. Frontiers in Veterinary Science doi:10.3389/
fvets.886941. 

De Jesús Tello-Pasos A, González-Pech PG (2022) 
Determining the frequency of discomfort-related 
behaviors displayed by horses when pulling carriages. 
Journal of Veterinary Behavior 54:62-65. 

Jolivald A, Yarnell K, Hall C et al (2022) Do you see what 
I see? Investigating the validity of an equine personality 
questionnaire. Applied Animal Behavior Science 248, 
105567. 

Luz MP, Maia CM, Nicolau J et al (2022) Preliminary 
findings in the rolling behavior of mules (Equus caballus x 
Equus asinus). Journal of Veterinary Behavior 50:7-12. 

Merkies K, Crouchman E, Belliveau H (2022) Human 
ability to determine affective states in domestic horse 
whinnies. Anthrozoös, 35(3):483-494. 

Orr B, Westman ME, Norris JM et al (2022) Detection 
of Brucella ssp. during a serosurvey of pig hunting 
and regional pet dogs in eastern Australia. Australian 
Veterinary Journal 100(8):360-366.  

Plato SM (2022) Comparing the pathology of equine 
stereotypical behaviors to obsessive-compulsive and 
related disorder in humans: An exploratory Delphi study. 
Applied Animal Behavior Science 248, 105571. 

Wisniewska A, Janczarek I, Tkaczyk E et al (2022) 
Minimising the effects of social isolation of horses by 
contact with animals of a different species: The domestic 
goat as an example. Animals 12(17), 2271.  

ANIMALS IN RESEARCH AND TEACHING 

Bingtao S, Zhang C, Martens P (2022) Attitudes in China, 
Japan, and the Netherlands toward the use of animals in 
medical research. Anthrozoös, 35(3):409-422. 

Enzinger SM, Durnberger (2022) “It’s not good for the 
animals, but I think it should be done” – Using focus 
group interviews to explore adolescent views on animal 
experimentation. Animals 12(17), 2233. 

Gribaldo L, Dura A (2022) EURL ECVAM literature review 
series on advanced animal models for respiratory 
diseases, breast cancer and neurodegenerative 
disorders. Animals 12(17), 2180.  

Paterson EA, Turner PV (2022) Challenges with assessing 
and treating pain in research primates: A focused survey 
and literature review. Animals 12(17), 2304. 

WILD ANIMALS 

Boots M, Gardner BR, Booth R (2022) Contrast 
radiography to determine limb viability in entangled sea 
turtles with constriction injuries. Australian Veterinary 
Journal doi:10.1111/avj.13203. 

Cornelsen KA, Arkinstall CM, van Weenen J et al (2022) 
Telemetry tails: A practical method for attaching animal 
borne devices to small vertebrates in the field. Wildlife 
research 49(5):399-414. 

Duncan LM, D’Egidio Kotze C, Pilly N (2022) Long-term 
spatial restriction generates deferred limited space use in 
a zoo-housed chimpanzee group. Animals 12(17), 2207. 

Erasmus M, Rollins J (2022) Visitors’ self-reported 
knowledge and attitudes about an animal-free exhibit 
on animal welfare. Journal of Applied Animal Welfare 
Science 25(4):382-395. 

Hernandez-Aco RS, Villarroel M, Miranda de la Lama 
GC (2022) Geophagia in a large felid in captivity: A case 
report of lethal gastrointestinal impaction in a Bengal 
tigress (Panthera tigris tigris). Journal of Veterinary 
Behavior 50:13-17. 



ANIMAL WELFARE SCIENCE UPDATERSPCA Australia

24

Hunter DO, Letnic M (2022) Dingoes have greater 
suppressive effect on fox populations than poisoning 
campaigns. Australian Mammalogy 44(3):387-396. 

Lu W, Tong J, Zhang X et al (2022) Underwater noise level 
recordings from a water intake pontoon and possible 
impacts on Yangtze finless porpoises in a natural reserve. 
Animals 12(17), 2183. 

Lunney D, Moon C, Sonawane I et al (2022) A 6-year study 
of mitigating koala roadkill during and upgrade of the 
Pacific Highway at Lindsay’s cutting, Coffs Harbour, New 
South Wales. Australian Mammalogy 44(3):305-318. 

Melzer A, Black L (2022) Koala road kills are linked to 
landscape attributes on Central Queensland’s Peak 
Downs Highway. Australian Mammalogy 44(3):319-327. 

Mo M, Minehan M, Hack E et al (2022) A report of 
direct mortality in grey-headed flying foxes (Pteropus 
poliocephalus) from the 2019-2020 Australia megafires. 
Australian Mammalogy 44(3):419-422. 

Nguyen HK, Fielding MW, Buettel JC et al (2022) 
Predicting spatial and seasonal patterns of wildlife-
vehicle collisions in high-risk areas. Wildlife Research 
49(5):428-437. 

Ogle BW, Devlin S (2022) Public perceptions of 
herpetofauna in zoos. Anthrozoös 35(4):515-526. 

Sharp TM, McLeod SR (2022) The animal welfare impacts 
of a gas explosive device used for the management of 
wild rabbits in Australia. Wildlife Research 49(5):464-476. 

Urita C, Kusuda S, Rooney N (2022) Physiological and 
behavioral assessments of stress levels in owls housed in 
owl cafes. Animal Welfare 31:282-292. 

TRANSPORTATION OF ANIMALS 

EFSA Panel on AHAW (2022) Welfare of cattle during 
transport. EFSA Journal 20(9), 7442. 

EFSA Panel on AHAW (2022) Welfare of domestic birds 
and rabbits transported in containers. EFSA Journal 
20(9), 7441. 

EFSA Panel on AHAW (2022) Welfare of equidae during 
transport. EFSA Journal 20(9), 7444. 

EFSA Panel on AHAW (2022) Welfare of pigs during 
transport. EFSA Journal 20(9), 7445. 

EFSA Panel on AHAW (2022) Welfare of small ruminants 
during transport. EFSA Journal 20(9), 7404. 

Moak KAT, Bergeron R, Conte S et al (2022) Use of two 
novel trailer types for transportation of pigs to slaughter. 
II. Effects on trailer microclimate, pig behaviour, 
physiological response, and meat quality under 
Canadian winter conditions. Canadian Journal of Animal 
Science doi:10.1139/CJAS-2022-0024. 

Valkova L, Vecerek V, Voslarova E et al (2022) Animal 
welfare during transport: Comparison of mortality during 
transport from farm to slaughter of different animal 
species and categories in the Czech Republic. Italian 
Journal of Animal Science 21(1):914-923.  

HUMANE KILLING 

Boyal RS, Buhr RJ, Harris CE et al (2022) Evaluation of 
mechanical cervical dislocation, captive bolt, carbon 
dioxide, and electrical methods for individual on-farm 
euthanasia of broiler breeders. Poultry Science 101(9), 
102000.  

Contreras-Jodar A, Varvaró-Porter A, Michel V et al 
(2022) Inter-observer repeatability of indicators of 
consciousness after waterbath stunning in broiler 
chickens. Animals 12(14), 1800.  

Fletcher KA, Limon G, Whatford LJ et al (2022) A 
systematic review of equid welfare at slaughter. Livestock 
Science 263, 104988. 

Gascho D, Stephan R, Bauer C et al (2022) BigBovid- 
Evaluation of a newly developed 9 mm bullet-shooting 
stunner for adequate stunning of heavy cattle. Frontiers 
in Veterinary Science 9, 949198. 

Goncalves JR, Santos M, Peixoto MRLV (2022) Research 
note: Methods in detecting signs of life after gaseous stun 
in broilers. Poultry Science 101(8):101991-101991.  

Jerlström J, Berg C, Karlsson AH, et al (2022) A formal 
model for assessing the economic impact of animal 
welfare improvements at bovine and porcine slaughter. 
Animal Welfare 31(3):361-371. 

MISCELLANEOUS 

Baragli P, Yngvesson J, Gentili C et al (2022) Editorial: 
Emotions and emotional interplay within and between 
species: A “one welfare” perspective. Frontiers in 
Veterinary Science 9, 1011214. 

Boyce DG, Tittensor DP, Garilao C et al (2022) A climate 
risk index for marine life. Nature Climate Change 
12:854–862. 

Coghlan S (2022) The role of ethical reflection and 
dialogue in conceptualising animal welfare. Journal of 
Agricultural and Environmental Ethics 35, 14. 

Henriksen B, Moller Sh, Malmkvist J (2022) Animal 
welfare measured at mink farms in Europe. Applied 
Animal Behavior Science 248, 105587. 

Krebs BL, Chudeau KR, Eschmann CL et al (2022) 
Space, time, and context drive anticipatory behavior: 
Considerations for understanding the behavior of 
animals in human care. Frontiers in Veterinary Science 
9, 972217. 

Leconstant C, Spitz E (2022) Integrative model of human-
animal interactions: A One Health-One Welfare systemic 
approach to studying HAI. Frontiers in Veterinary Science 
9, 656833.  

Bernuz Beneitez MJ, María Ga (2022) Public opinion 
about punishment for animal abuse in Spain: Animal 
attributes as predictors of attitudes toward penalties. 
Anthrozoös 35(4):559-576. 

Meijer E (2022) Learning hope in the Anthropocene: The 
Party for the Animals and hope as a political practice. 
Animal Studies Journal 11(1):145-172. 

Morton R, Whittaker AL (2022) Understanding 
subordinate animal welfare legislation in Australia: 
Assembling the regulations and codes of practice. 
Animals 12(18), 2437. 

Nematipour B, Bračić M, Krohs U (2022) Cognitive bias 
in animal behavior science: A philosophical perspective. 
Animal Cognition 25:975-990. 

Olsson IAS, Nielsen BL, Camerlink I et al (2022) An 
international perspective on ethics approval in animal 
behaviour and welfare research. Applied Animal 
Behaviour Science 253, 105658.  

Pickering J, Moore S, Wray D (2022) Changing human 
behaviour to improve animal welfare outcomes. Animal 
Production Science 62:967-974. 

Rault J-L, Waiblinger S, Boivin X et al (2020) The power of 
a positive human–animal relationship for animal welfare. 
Frontiers in Veterinary Science 7, 590867. 

Sinclair M, Lee NYP, Hötzel MJ et al (2022) International 
perceptions of animals and the importance of their 
welfare. Frontiers in Animal Science 3, 960379.  

Stygar AH, Krampe C, Llonch P et al (2022) How far are we 
from data-driven and animal-based welfare assessment? 
A critical analysis of European quality schemes. Frontiers 
in Animal Science 3, 874260. 

Su B, Martens P (2022) Public concern for animal 
welfare and its correlation with ethical ideologies after 
coronavirus disease (COVID-19) in China. Animal Welfare 
31(3):309-318.  

Sullivan P, Mijares S, Davis M et al (2022) A nationwide 
survey of animal science students’ perceptions of animal 
welfare across different animal categories at institutions 
in the United States. Animals 12(17), 2294. 

Winther H (2022) Reflective empiricism and empirical 
animal ethics. Animals 12(16), 2143.  

Yeates JW (2022) Ascribing sentience: Evidential and 
ethical considerations in policymaking. Animals 12(15), 
1893.  

Issue 79  |  October 2022


