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COMPANION ANIMALS

Risk factors for human directed 
aggression in dogs

Aggression directed at people is one of the 
most common behaviour problems for which 
dogs are referred to specialist clinics and is a 
common cause for relinquishment of dogs. 
Aggression is a sign of compromised welfare 
in dogs, and the physical, psychological and 
financial consequences of dog bites also make 
this a public health concern, but to date, little 
research has been performed into potential 
risk factors for dog bites. This study aimed 
to further investigate the risk factors for 
aggression in dogs by means of a questionnaire 
which was distributed to dog owners in the 
United Kingdom. The questionnaire aimed to 
solicit information about the owner and their 
dogs and how dogs showed aggression in 
three different contexts: 1) towards members 
of the household, 2) towards unfamiliar people 
entering the house and 3) towards unfamiliar 
people when they are away from the house. 
Aggression was defined as barking, lunging, 
growling or biting.

It was found that dogs were most likely to show 
aggression towards unfamiliar people entering 
the house (7% of dogs examined) rather than 
family members. Most dogs did not show 
aggression in multiple contexts, suggesting 
that this behaviour may be a learnt response to 
situations rather than a general characteristic of 
individuals. Increasing dog age was associated 
with increased risk of aggression to unfamiliar 
people both entering and outside the house. 
Female neutered dogs had a reduced risk of 
aggression in all three contexts. Attendance 
at puppy classes reduced risk of aggression to 
unfamiliar people both in and out of the house, 
emphasising the importance of adequate puppy 
socialisation. The use of positive punishment 
or negative reinforcement based training 
methods was associated with increased chance 
of aggression to family and unfamiliar people 
outside the house. Importantly, for all types of 
aggression, the variables measured explained a 

relatively small amount of the variance (<10%) 
between aggressive and non-aggressive animals, 
suggesting a much greater importance of factors 
specific to the experience of individual dogs in 
the development of aggression.

These data suggest that although general 
characteristics of dogs and owners may be 
a factor at population level, it would be 
inappropriate to make assumptions about an 
individual animal’s risk of aggression to people 
based on characteristics such as breed.

Casey RA, Loftus B, Bolster C et al (2014) Human 
directed aggression in domestic dogs (Canis 
familiaris): Occurrence in different contexts and risk 
factors. Applied Animal Behaviour Science 152:52–
62.
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Animal hoarding in Victoria, Australia

Animal hoarding is recognised as the collection of a large number of animals and the inability of the owner 
to adequately care for them. Animal hoarding presents significant welfare issues for the animals involved 
and also for the hoarders themselves and the surrounding community. Animals owned by hoarders are often 
malnourished and live in unsanitary conditions, experience overcrowding and confinement as well as possible 
aggression from other animals, resulting in high levels of stress. The conditions in the house can increase the risk 
of disease to both the hoarder and their animals. Complaints from neighbours of animal hoarders commonly 
concern odour and noise, but may also involve animal cruelty and abuse, animal bites, free-roaming animals, 
nuisance and destruction of property. It has been estimated that the occurrence of animal hoarding in Australia 
may be similar to that reported in previous studies in America.

This study aimed to examine the demographics and behaviours of animal hoarders in Victoria, Australia as 
well as the effectiveness of current intervention strategies. 22 recent cases of animal hoarding were sourced 
from RSPCA Victoria and selected councils, reports on the cases accessed and professionals who had dealt 
with the cases. It was found that the demographics of hoarding cases between Victoria and America were 
similar. Hoarders tended to be primarily middle-aged to elderly women; cats were the most commonly hoarded 
species, with male hoarders tending to hoard dogs; there was no correlation between the age of the hoarder 
and the number of animals hoarded; and uncontrolled breeding was the major cause of animal accumulation. 
Behavioural problems were found to be the most frequent welfare concern for Australian animals with 45% of 
the animals in the cases studied being euthanased due to behavioural problems. Physical health problems also 
occurred such as teeth and feet problems and infectious diseases.

Although seizure of the animals is the most common intervention technique used to end cases of animal 
hoarding, this method can result in high rates of recidivism if the underlying mental issues that caused the 
person to hoard are not addressed. The agencies included in this study called for a greater involvement of the 
mental health services to lessen the chances of hoarding behaviour reoccurring. The authors suggest that further 
research is required to develop effective intervention strategies and the different agencies involved in addressing 
cases of animal hoarding further educated, to enable them to take a more prompt and coordinated approach 
in hoarding cases, reducing stress caused to hoarders and suffering to animals while reducing expenses for the 
agencies involved.

Ockenden EM, De Groef B, Marsdon L (2014). Animal hoarding in Victoria, Australia: An exploratory study. Anthrozoös 
27(1):33–47.

Millions of dogs enter the welfare shelter system every 
year, and many have the potential to be rehomed.  
To determine if dogs have the appropriate behavioural 
attributes to be rehomed as a companion animal, 
they will undergo behavioural tests. More recently, 
behavioural tests have also attempted to match a 
dog with an appropriate owner. Dogs that pass the 
behavioural test are made available for adoption and 
those that don’t are usually euthanased or are given 
rehabilitation with the aim of developing the dog 
into a suitable companion animal and reassessed. 
A number of different behavioural tests have been 
developed for this purpose, but despite the depth 
and breadth of canine testing, there remains a lack of 
standardisation in the way the tests are implemented.

The development of the B.A.R.K. 
protocol to assess dogs for rehoming
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This is a concern because, if dogs are wrongly assessed as being unsuitable for adoption, they may be wrongly 
euthanased, and if wrongly assessed as suitable, may be a concern in a new household. For a behavioural test to 
be of good quality it must be reliable, valid and feasible. In addition, it is important that different assessors form 
the same conclusions about a dogs behaviour when they are testing the animal at the same time (inter-rater 
reliability), and the dog thought to have the same behavioural attributes if tested more than once on different 
occasions (test-retest reliability).

The aim of this study was to develop a scientifically informed dog assessment protocol to assess dogs in shelters, 
known as the B.A.R.K. protocol, and examine if it meets the criteria above. The development of the assessment 
tool involved a team of experts firstly identifying those behavioural aspects that it was important to assess, and 
then developing a simple method for scoring these behaviours. In addition, following the adoption of the dogs, 
their new owners were invited to interview and describe the behavioural attributes of the dog in its new home. 

It was found that the use of this tool to examine behaviour in dogs was very useful in identifying important 
behavioural traits, in particular, fear and friendliness, and inter-rater reliability was good. However the test-retest 
reliability of the B.A.R.K. protocol was found to be quite weak, which may be a welfare concern because if dogs 
behave differently on different days in the shelter, they may be wrongly assessed for rehoming. The predictability 
of the test for how dogs will behave in their new home was also poor, and the authors suggest that this raises  
concerns for the use of standardised behavioural tests to determine whether a dog should be rehomed, and the 
most suitable home for the animal’s placement.

Mornement KM, Coleman GJ, Toukhsati S et al (2014) Development of the behavioural assessment for re-homing K9’s 
(B.A.R.K.) protocol. Applied Animal Behaviour Science 151:75–83.

The domestic ferret has become increasingly popular 
as a companion animal in Europe, America and more 
recently in Australia. Ferrets are known to be highly 
intelligent creatures and are agile, playful, lively and 
curious and their welfare can be compromised if their 
housing, enrichment, socialisation, handling, diet 
and health care is inadequate. On the whole, little is 
known to date about the effects of different housing 
conditions on ferrets and their welfare. This study 
aimed to increase the available knowledge using a 
survey to determine the incidence of play behaviour 
(typically used as a positive welfare indicator) and 
undesirable behaviour (aggression towards handlers 
and other animals or repetitive behaviour which  
may be considered destructive) of ferrets in Australia 
and overseas and to investigate the management 
factors that were associated with the performance  
of these behaviours.

A survey was designed that was intended to solicit 
information in relation to: 1) ferret behaviour, 2) 
housing and enrichment used by ferret owners and 
3) owner opinions about their ferrets. 466 completed 
surveys were returned and it was found that the 
overall incidence of play behaviour in ferrets was 
higher than the overall incidence of undesirable 
behaviour. De-sexed ferrets had a lower incidence  
of repetitive behaviour than did entire ferrets.  

Ferrets provided with more enrichment items showed 
a higher level of play behaviour then those provided 
with fewer items. It was also found that ferrets with 
more enrichment items that spent fewer hours in 
confinement exhibited less biting behaviour towards 
their handlers or other animals. 

The study suggests that the level of enrichment 
provided for ferrets, the amount of time confined 
and whether the ferret is to be de-sexed should 
be carefully considered when designing and 
implementing management regimes for the keeping 
of these animals in captivity to ensure their welfare. 

Talbot S, Freire R, Wassens S (2014) Effect of captivity and 
management on behaviour of the domestic ferret (Mustela 
putorius furo). Applied Animal Behaviour Science 151:94–
101.

Effect of captivity and management 
on ferret behaviour
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A review of stress-induced and emotional eating in animals

Obesity in humans is known to be linked to eating behaviour and one factor than can influence this behaviour is 
stress. Acute and chronic stress in humans has been shown to influence the majority of people to change their 
eating behaviour, causing them to either over-eat or under-eat. Obesity in companion animals is now considered 
an epidemic with the prevalence of overweight and obese animals reported to range from approximately 25% 
to 45% in both domestic canine and feline populations. Factors such as medical disorders, diet, neutering 
and lifestyle factors such as physical activity, their environment and human-animal relationships are known to 
influence the weight of companion animals. However, to date, the influence of emotions on eating behaviour in 
animals has been little examined and understood and the question of why some animals, but not others, overeat 
has not been investigated.

This paper provides a review of the available literature and explores why some companion animals may overeat. 
The review looks at those mechanisms and risk factors that may lead to changes in feeding behaviour and 
examines ways to treat obesity in companion animals. The review provides evidence suggesting individual 
differences which are comparable to those in humans and so prevention and management will need to 
incorporate a similar individual approach. If stress-induced or emotional eating occurs in companion animals, 
this would argue for overeating and obesity being a potential effect, or sign, of emotional distress, diminished 
psychological well-being (although this may not always be the case, as some humans also eat as a result of 
experiencing positive emotions) and impaired quality of life. The paper notes that if an animal is overeating 
to relieve emotional stress, putting the animal on a diet may actually worsen the animal’s stress. Exercise and 
physical activity may contribute to weight loss, not only by increasing energy expenditure, but also by increasing 
an animal’s well-being.

The authors suggest further research to examine overeating behaviour in companion animals to investigate the 
reasons why overeating occurs with the aim of reducing obesity in companion animals, providing them with the 
potential for better welfare and a longer life.

McMillan FD (2013) Stress-induced and emotional eating in animals: A review of the experimental evidence and implications 
for companion animal obesity. Journal of Veterinary Behavior 8:376–385.
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FARM ANIMALS

Farmers today are experiencing a growing scepticism 
from the general public who question if farmers treat 
their animals ethically. Cases of farmers neglecting or 
abusing their animals attract much media attention 
and misrecognition; both from the general public and 
from peers in the farming community.

This study aimed to examine the reasons why farmers 
are convicted of neglect or animal cruelty. Farming 
in Denmark is highly industrialised and therefore a 
good case for studying the relationship between 
animal welfare and modern industrial agriculture 
and in addition, this country has a high livestock 
production output but relatively few people employed, 
meaning that even minor human mistakes on farm 
have potential for disastrous consequences. This 
paper describes a study performed in Denmark which 
examines the risk factors that contribute to the 
mistreatment of animals on farm. Records from over 
15,000 pig and cattle farmers were accessed and data 
obtained about their family, their farm, income and 
criminal and health records (including any psychiatric 
problems with which the farmer had been diagnosed).  
Seven farmers that had been convicted of neglect 
of their animals were then interviewed to obtain 
their experiences during the period that they were 
neglecting their animals. A number of quotes from 
these interviews are presented with the paper. 

The study shows that animal neglect on farm is 
generally initiated by a series of disruptions, such as 
financial and personal problems, which then make 
other obstacles, such as a technical problem in the 
barn or dealing with an unannounced inspection 
by an animal welfare officer, difficult for the farmer 
to manage. The problem then becomes larger and 
larger and the farmer increasingly loses control 
of the situation until it becomes unmanageable. 
Rural life has always meant that work and family 
are closely connected and problems at home often 
mean problems at work and vice versa. The authors 
emphasise that understanding the ethical behaviour of 
farmers towards their animals is vital in encouraging 
different players in agriculture to provide farmers with 
the help they require when they are under pressure. 
However, more research is needed to explain the 
causes and consequences of animal neglect as the 
wellbeing of farmers and their families can have severe 
consequences for the wellbeing of their animals.

Andrade SB, Anneberg I (2014) Farmers under pressure. 
Analysis of the social conditions of cases of animal neglect. 
Journal of Agricultural and Environmental Ethics 27:103–
126.

Analysis of the social conditions of 
cases of animal neglect
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Associations between low body condition, lameness and milk yield in dairy cattle

The prevalence of lameness in dairy cattle in the UK is estimated at 21%, which means that a significant number 
of dairy cows are experiencing pain as a result of lameness at any time. Both infectious and non-infectious causes 
of lameness have been associated with a reduction in milk yield both before and following treatment. Large 
decreases in milk yield have been seen to be associated with the non-infectious claw lesions sole ulcer and white 
line disease and suggestions have been made that milk yield and lameness may be on a common causal pathway 
where an underlying problem leads to the development of both disorders. Body condition score (BCS) also impacts 
on the health and productivity of dairy cattle, with both high and low BCS affecting milk yield and health. 

This study examined 600 cows in a dairy herd over 44 months to determine if there was any relationship 
between BCS, lameness and milk yield in dairy cattle. It was found that cows measured at having a BCS <2.5  
(on a scale of 1–5) were more likely to become lame in the following 2 and 2–4 months of the study, in particular 
due to lameness from sole ulcer and white line disease and BCS <2.5 was also associated with an increased 
likelihood of sole haemorrhage in the following 0–2 months. Cows with BCS 2 produced slightly more milk 
than BCS 2.5 but those cows with a low BCS were more likely to become lame and attract increased costs for 
treatment and the associated milk loss, as well as the resulting animal welfare implications.

This study supports the suggestion that low BCS and lameness may be linked by a common causal pathway 
where a low BCS is associated with a reduction in the depth of the digital cushion in the hoof, causing lameness. 
Preventing cows from falling to BCS <2.5 would be economically beneficial and improve cow welfare. 

Green LE, Huxley JN, Banks C et al (2014) Temporal associations between low body condition, lameness and milk yield in a 
UK dairy herd. Preventative Veterinary Medicine 113:63–71.

Recent evidence is growing which shows that animals 
experience feelings, or affective states. Affective states, 
however, cannot be directly seen, and so behavioural 
and physiological measurements are made to examine 
how an animal feels. Preference/avoidance tests have 
also been used to examine affective states in animals 
as it is assumed that how an animal feels is linked to 
how it will behave. The ability of fish to have conscious 
awareness and feel emotions has been increasingly 
debated in recent times, and considering the number 
of fish raised in aquaculture, this is an important area 
to explore further.

This study examined the behaviour and preference 
of the Gilthead sea bream (Sparus aurata), which is 
one of the most commercially farmed fish species 
in Europe. The researchers used a conditioned place 
preference/avoidance test to examine the behaviour 
of the sea bream in response to food (positive 
appetitive stimuli) and net chasing (aversive stimuli) 
and examined the validity of the use of this type of test 
to assess the value that fish place on these different 
stimuli. Sea bream were tested individually in a tank 
that was divided into two halves, one half being 
uniformly white and the other half marked with dotted 
wall patterns. The fish were allowed to swim through 
this tank freely and their preference for either side was 
noted. In a following trial, the fish were either exposed 

to the net in the side of the tank they preferred, or 
provided with food in the side they didn’t prefer. The 
final trial examined their behaviour when again placed 
in the tank without being exposed to any stimuli and 
the side of the tank they then preferred was noted. 

It was found that sea bream that had been provided 
with the food increasingly spent their time in the 
side where they had received the food, increased the 
distance they travelled in this side and spent more 
time exploring. They also increased the speed that 
they swam through the side where they had received 
the aversive stimuli; this quick passage suggesting that 
they lost interest in this area. This study shows that 
preference testing can be used effectively to assess the 
affective state of sea bream.

Millot S, Caerqueira M, Filipa M et al (in press) Use of 
conditioned place preference/avoidance tests to assess 
affective states in fish. Applied Animal Behaviour Science.

The use of preference/avoidance tests 
to examine affective states in fish
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Negative judgement bias following hot-iron disbudding in calves

The measurement of emotional ‘valence’ is the measurement of how pleasant or unpleasant an animal 
perceives any situation. As animals are not able to tell us how they feel, researchers have attempted to examine 
emotional valence by looking at the cognitive part of an animal’s emotion. It has been found in the past that, in 
humans, depressed or anxious people are more likely to perceive an ambiguous situation more negatively than 
those people who are positive about life. The experience of pain can be seen as “an unpleasant sensory and 
emotional experience, which is associated with actual or potential tissue damage”. In the past, the assessment 
of pain has been performed using behavioural and physiological measures, but these approaches are limited to 
understanding the arousal of the animals, rather than the valence, or how the animal feels about it. 

This study aimed to assess if the responses of animals to pain affect how they feel about any situation 
and therefore, based on the previous studies performed in humans, if they perceive ambiguous stimuli as 
threatening. The researchers used the removal of horn buds from dairy calves (disbudding) to assess this as 
this procedure is known to cause pain and is routinely performed on-farm without the use of post-operative 
analgesics. Seventeen dairy calves were trained to associate two different coloured video screens as either 
positive or negative and then were tested with ambiguous stimuli in sessions before and following hot-iron 
disbudding under local anaesthetic. 

It was found that calves were more likely to exhibit a negative bias towards the ambiguous stimuli following 
disbudding, than they were before undergoing the procedure. This judgement bias remained at both 6 and 
22 hours following disbudding, suggesting that the impact of hot-iron disbudding has a negative effect on 
the emotional states of calves for 22 hours following the procedure. This study provides evidence for the use 
of cognitive bias techniques to assess emotion in animals and provides the first evidence for judgement bias 
associated with pain in animals.

Neave HW, Daros RR, Costa JHC et al (2013) Pain and pessimism: Dairy calves exhibit negative judgement bias following hot-
iron disbudding. PLOS ONE 8(12): e80556.

It has traditionally been thought that aggressive 
interactions in domestic hens occur due to the hens 
both fighting to gain priority access to resources and to 
maintain their own personal space. Other studies have 
put this theory into question as some researchers have 
found that hens exhibit a greater amount of aggression 
towards conspecifics in pens with more space, than 
those where the hens are more crowded. This led 
to the suggestion that hens are more likely to have 
aggressive encounters when they can move around 
more and approach the ‘personal space’ of other birds, 
rather than being close to others at all times.

This study aimed to investigate this theory further and 
examined the distance between hens in commercial 
extensive settings as a factor in triggering aggressive 
encounters between birds, and explored the role of 
behaviour as a factor in eliciting aggressive interactions. 
The hypothesis was that active birds, as a result of 
entering other’s personal space more, were more likely 
to receive aggression from birds than more passive 
individuals. 

Laying hens kept under two different commercial 
farms (under a stocking density of 5.93 and 5.6 hens/
m2) were videotaped and examined and 60 aggressive 
encounters analysed. During the aggressive encounters 
in both systems, hens were identified as either the 
giver of the aggression (i.e. a hen that made the first 
aggressive movement towards another bird), and the 
receiver of the aggression. Note was also made of 
the two hens that were the closest to the giver of the 

Distance versus attitude determines 
aggressiveness in the domestic hen
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Effect of shade on the physiology, behaviour and performance of steers

Minimising the risk of heat stress for cattle during the summer months is important both for the welfare of 
the cattle, and for production. Heat stress is often caused by a combination of environmental effects, a high 
temperature together with a high humidity, solar radiation and a low wind speed. The risk of heat stress can be 
reduced by providing cattle with shade. To date, much of the research on shade has focused on confined cattle 
or high-producing dairy cattle, and little is known about the effects of different types of shade on beef cattle in 
extensive operations where they have the ability to seek shade (when available), water and air movement to help 
them cope with the heat load. 

This study aimed to examine how different artificial shade cover types, varying in protection from solar radiation, 
influence the physiological, behavioural and productive responses of extensively kept beef cattle. Twenty-four 
growing steers were assigned to one of three treatment groups: 1) no shade, 2) free access to shade with 
80% blockage of solar radiation, and 3) free access to shade with 35% blockage of solar radiation. Tympanic 
temperature (measured by placing a device near the tympanic membrane of the cattle’s ear) was assessed during 
the study and the animal’s behaviour monitored. 

It was found that artificial shade provided by 35% and 80% solar radiation block shade cloth were effective 
in improving environmental comfort for the animals with cattle spending more time under the latter. Use of 
shade was the main activity for the cattle during the hottest part of the day. However, it was concluded that the 
use of shade did not affect the overall performance or tympanic temperature of the cattle, suggesting that the 
cattle are able to acclimatise (i.e. by increasing their respiration rate) and/or compensate (i.e. spend more time 
grazing at night) for short bouts of heat stress in temperate climates. Despite the ability of these cattle to adjust 
to short-term heat events, it is recommended that shade is provided for extensively held cattle to improve their 
well-being. 

Rovira P (2014) The effect of type of shade on physiology, behaviour and performance of grazing steers. Animal 8(3):470–476.

aggression, and the two hens that were closest to the 
receiver, as well as the behaviour and head orientation 
of all these birds.

It was found that distances between the giver of 
the aggression and the receiver were similar to the 
distances between the giver and each of the two hens 
closest to the giver. However, it was found that the 
birds who were receiving the aggression were more 
active and had their head orientated toward the giver 
of the aggression. 

The study suggests that the aggressive encounters 
in hens emerge as a combination of proximity, head 
orientation and activity of the birds, and not simply 
entering each other’s personal space, providing an 
explanation for why lower levels of aggression tend to 
be found when available space is reduced.

Rodriguez-Aurrekoetxea A, Estevez I (2014) Aggressiveness 
in the domestic fowl: Distance versus ‘attitude’. Applied 
Animal Behaviour Science 153:68–74.
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Tail biting exhibited in pigs in commercial farms is 
an animal welfare problem which can also have 
an economic effect. In its severe form, pigs will 
bite the tails of others so significantly as to cause 
the tails to bleed, become infected and may even 
cause amputation. Tail biting can be triggered by 
many different factors for example the feed given, 
temperature, ventilation, stocking density and 
genetic factors. The lack of provision of materials for 
pigs to manipulate has been recognised as one of 
the main causes for the most common form of tail 
biting, which is a two-stage biting, beginning with 
gentle manipulation of another pig’s tail and then 
progressing to more intensive manipulation, resulting 
in significant tail damage. Straw is effective in reducing 
tail biting, but its use on farm is limited, as it is often 
incompatible with the use of slatted floors, which is 
common in the pig industry. Some previous studies 
in other species have shown that the provision of 
enrichment in early life can have beneficial effects on 
the animals in later life. 

This study aimed to examine if the birth to pre-
weaning provision of chewable materials other than 
straw, can reduce post-weaning tail biting when 
compared to controls. The study was carried out in 
a commercial piggery in Western Finland. Undocked 
litters of 59 sows were allocated to one of two 
treatments at birth: 1) a pen with the provision of a 
plastic ball and wood shavings (the minimum level 
of enrichment as stated by Finnish legislation) which 
was used as the control group in this study (n=29) 
and 2) a pen with the provision of ten ropes on 
which pigs could chew, together with the provision 
of a plastic ball with wood shavings and newspaper 
being provided twice a day (n=30). The piglets were 

weaned 4 weeks after birth and at this point, both the 
control and test groups were transferred into separate 
growing pens and both groups were provided with 
identical enrichment: three pieces of rope and a plastic 
chewing toy only.

It was found that while the test piglets were in the 
pre-weaning pens, they targeted more oral-nasal 
manipulation towards objects and less at other 
piglets, than compared to the control piglets. When 
transferred to the post-weaning pens, this behavioural 
difference was no longer significant. However, there 
was a significant reduction in severe tail damage 
in the group of pigs with early experience of ropes 
and paper. It was found, however, that the early 
exposure to chewable objects did not result in a lasting 
preference to manipulate objects rather than pigs. 
This study suggests that the provision of chewable 
materials in early life shows potential for reducing the 
severity of tail biting in later life.

Telkänranta H, Swan K, Hirvonen H et al (in press) Chewable 
materials before weaning reduce tail biting in growing pigs. 
Applied Animal Behaviour Science.

Chewable materials before weaning 
reduce tail biting in pigs

Public and consumer policies for higher welfare food products

The focus on maximising productivity and profitability in livestock production systems has led to the development 
of intensive indoor rearing conditions. Although, these systems have some benefits in that increased control can 
be maintained of the health and hygiene of the animals, they also have negative associations, such as behavioural 
restriction, which can be perceived negatively in the public eye. As Western society has become increasingly 
affluent, people have begun to pay more attention to the way animals are kept and produced. Food scares and 
animal welfare issues have been presented in the media in a manner which has damaged the image of animal 
production practices, increasing the gap between producer and consumer. Societal concerns dictate the need for 
animal welfare standards and legislation, but scope exists to further improve the level of animal welfare.

This paper aims to examine public and consumer policies in relation to animal food products produced under 
‘higher welfare conditions’, which represents a small but significant market, and presents a review of the current 
understanding of consumer attitudes and perceptions towards animal welfare.  
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The paper also examines the opportunities and 
obstacles in providing animal welfare related 
information to consumers and makes suggestions for 
different approaches for different consumer groups to 
ensure that the consumer understands any message 
being sent.

The food production industries are largely demand-
driven and the consumer is recognised as being 
a significant player in influencing animal welfare 
improvements. The paper stresses the importance of 
a segmented approach to providing the appropriate 
information to consumers (who each have a different 
attitude to animal welfare) and makes suggestions for 
improving the uptake of higher welfare products by the 
consumer, including raising awareness, linking animal 
welfare to taste or sustainability, and animal welfare 
labelling schemes. These are made with the intention 
of creating ways to overcome the various barriers that 
higher welfare products encounter, such as price and 
availability, and to understand and address obstacles 
in different consumer attitudes so that consumers are 
more inclined to purchase these products.

Vanhonacker F, Verbeke W (2014) Public and consumer 
policies for higher welfare food products: Challenges and 
opportunities. Journal of Agricultural and Environmental 
Ethics 27:153–171.

Calfhood disease, in addition to being a welfare 
problem for cattle, also has economic consequences 
for the farmer in treating sick cattle. Calves that 
have developed calfhood disease also experience 
reduced growth together with an increase in the age 
and difficulty of first calving. Previous studies have 
shown an overall incidence of calfhood morbidity as 
35%, with neonatal calf diarrheoa (NCD) and bovine 
respiratory disease (BRD) contributing significantly to 
the rates of morbidity and mortality. 

This study examines 2,874 calves from 19 commercial 
herds in Ontario and Minnesota to determine what 
variables may be associated with morbidity and 
mortality in dairy calves. A questionnaire was used to 
determine the different farm management practices 
used on farm and herd health records were accessed 
in order to gain information relating to the birth of the 
calves, colostrum management and any problems in 
herd health following birth. In addition, calves were 
monitored throughout the study to assess their weight 
and variables relating to the functioning of their 
immune system.

The overall mortality rate for calves in this study was 
3.5%. During the study, over 23% of calves were 
treated for diarrheoa and the risk factors for NCD were 
the weight of the calves in the first 7 days following 
birth and if the calf had experienced any other diseases 
before 2 weeks of age. An association between the 
season of birth and the herd-level incidence of NCD 
was also found. At least 22% of calves were treated 
at least once for BRD, and factors associated with this 
disease were found to be the herd-level incidence of 
this disease, season of birth, navel dipping, the calf 
experiencing other diseases before 2 weeks of age, 
failure of transfer of passive immunity and manual 
control of temperature in pre-weaning housing.  
This study showed the importance of providing 
colostrum for protection against BRD and improved 
calf growth in dairy cattle.

Windeyer MC, Leslie KE, Godden SM et al (2014) Factors 
associated with morbidity, mortality, and growth of dairy 
heifer calves up to 3 months of age. Preventative Veterinary 
Medicine 113:231–240.

Factors associated with calfhood 
disease in dairy cattle up to 3 months
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WILD ANIMALS

RESEARCH ANIMALS

Approximately 5,200 greater flamingos are kept in 
over 130 institutions worldwide. A recent study has 
shown that up to 100% of flamingos held in captivity 
suffer from a variety of foot problems including 
pododermatitis and other foot lesions. These types of 
problems are rarely seen in birds in the wild and it has 
been suggested that the substrate on which the birds 
are housed in captivity may have an important role in 
bird foot health.

This study examined how housing flamingos on fine 
granular sand affected their foot heath by moving a 
group from their usual housing enclosure which had a 
substrate of concrete, and artificial grass (but no sand), 
into an enclosure with substrates of rubber, artificial 
grass and fine granular sand.

The effect of fine granular sand on 
foot health in captive flamingos

Pain in laboratory rats and mice

Many scientific procedures that are performed on laboratory rats and mice cause pain and distress to the animals, 
through, for example, surgical intervention, induction of disease or genetic alteration. In addition to the resultant 
significant animal welfare cost, there may be a confounding effect on research data brought about by a change 
in physiological variables causing the potential that any scientific data generated is not valid.

With this in mind, this paper suggests that the prevention or alleviation of pain through accurate assessment and 
efficient pain relief should be made a priority in this field. This paper provides an overview of the behavioural 
techniques that have been developed to evaluate spontaneous pain behaviours in rats and mice and has been 
written with the aim of providing people working in the field of laboratory animal science with a comprehensive 
overview of how pain is measured in these animals. A range of behavioural pain assessment techniques are 
discussed, difficulties in interpretation are highlighted and the available literature on assessing pain though 
examination of locomotor activity, pain related behaviours and facial pain recognition in these animals, is  
also examined.

While some progress has been made in determining behavioural indicators of acute pain, responses to chronic 
pain, such as those arising from inflammatory disease, are less clear to date. The authors suggest that further 
increasing awareness among animal scientists about the information that is available on behavioural signs of 
acute pain in mice and rats would be beneficial in increasing welfare for these animals. They also suggest that 
the evaluation of responses to chronic pain should be made a priority in future research, particularly given the 
number of animals that are likely to experience such pain states. Greater collaboration between ethologists and 
scientists would be beneficial in improving animal welfare and advancing scientific knowledge in this area.

Whittaker AL, Howarth GS (2014) Use of spontaneous behaviour measures to assess pain in laboratory rats and mice: How 
are we progressing? Applied Animal Behaviour Science 151:1–12.
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A case for the end of pinioning of birds

Pinioning is a surgical procedure that involves amputating the end of a bird’s wing at a few days old. This 
procedure is carried out without anaesthetic and birds subjected to this will never be able to fly, one of their 
natural behaviours, and therefore, will never be able to be released into their natural habitat. Subject to some 
restrictions, pinioning is a legal practice in England when performed by zoos (and private owners) with the 
intention of keeping the birds captive without the need to build large and costly enclosures that would be 
needed to allow the birds to remain fully winged. Some birds that are not native to the United Kingdom, such 
as the flamingo and some crane and waterfowl species, are also held in this way. The full extent of this practice 

across England is not known, as zoos are not required 
to disclose their management practices. This article 
therefore focuses on the Wildfowl and Wetlands Trust 
(WWT), which operates a number of zoos in England, 
and within this organisation, it has been stated, there 
are currently approximately 5,650 birds that have been 
pinioned, 86% of which are not threatened in their 
natural habitat.

This article examines the legal basis of this procedure 
in England. The overriding reason given for pinioning 
is the fact that non-native birds must not be allowed 
into the wild for risk of breeding with other native 
bird species or becoming invasive, which may cause 
environmental degradation or threaten the survival 
of native species. However, this paper states that the 
WWT has also applied for exemptions under the same 
legislation to allow the killing of native birds in close 
proximity to the zoo to protect those that have been 
pinioned. This creates the situation where some birds 
are pinioned and other wild birds killed under the 
same legislation that is designed to protect wildlife. 

The author argues that while pinioning may be legal, 
it raises serious ethical concerns and, as these birds 
are not threatened in their natural habitat, there 
appears to be little justification for allowing pinioning 
to continue and that the practice should be brought 
to an end as being legal does not make a practice 
ethically justifiable.

Tyson E (2014) For an end to pinioning: The case against the 
legal mutilation of birds in captivity. Journal of Animal Ethics 
4(1):1–4. 

It was found that the severity of foot lesions in 
flamingos decreased when they were housed in the 
new enclosure containing fine granular sand and even 
when the three different surfaces were available, the 
keeper noted that the flamingos appeared to spend 
most of their time on the sand. This suggests that 
the positive effect on foot lesions and improvement 
in the condition of the feet is likely to be due to the 
addition of sand into the enclosure. The authors 
suggest that the addition of a sand covering on the 

floor of enclosures where flamingos are held may be 
a relatively simple and inexpensive method to improve 
flamingo foot health, although when building new 
enclosures, a natural base of mud or fine granular 
sand is recommended to help maintain the foot health 
of these birds in captivity.

Wyss F, Wenker C, Hoby S et al (2014) The effect of fine 
granular sand on pododermititis in captive greater flamingos 
(Phoenicopterus roseus). Animal Welfare 23:57–61.



RSPCA AUSTRALIA SCIENCE UPDATE – ISSUE 44 – APRIL 201414

ANIMALS USED FOR SPORT, ENTERTAINMENT, 
RECREATION AND WORK

Farrand A, Hosey G, Buchanan-Smith HM (2014) The visitor 
effect in petting zoo-housed animals: Aversive or enriching? 
Applied Animal Behaviour Science 151:117–127.

Holcomb KE, Tucker CB, Stull CL (2013) Physiological, 
behavioral, and serological responses of horses to shaded 
or unshaded pens in a hot, sunny environment. Journal of 
Animal Science 91(12):5926–5936.

Jones JC, Tucker TJ, Tan JC et al (2013) Improving 
understanding of early behavioural indicators of lumbosacral 
disease in working dogs using 3D visualization of skeletal 
movements during working tasks: Feasibility study. Journal of 
Veterinary Behavior 8:309–315.

FARM ANIMALS

Cattle

Alawneh JI, Stevenson MA, Williamson NB et al (2014) The 
effects of liveweight loss and milk production on the risk of 
lameness in a seasonally calving, pasture fed dairy herd in 
New Zealand. Preventive Veterinary Medicine 113(1):72–79.

Alvasen K, Thomsen PT, Sandgren CH et al (2014) Risk 
factors for unassisted on-farm death in Swedish dairy cows. 
Animal Welfare 23(1):63–70(8).

Andreasen SN, Sandoe P, Forkman B (2014) Can animal-
based welfare assessment be simplified? A comparison of 
the Welfare Quality protocol for dairy cattle and the simpler 
and less time consuming protocol developed by the Danish 
Cattle Federation. Animal Welfare 23(1):81–94(14).

Astiz S, Sebastian F, Fargas O et al (2014) Enhanced udder 
health and milk yield of dairy cattle on compost bedding 
systems during the dry period: A comparative study. 
Livestock Science 159:161–164.

Becker J, Reist M, Steiner A (in press) Factors influencing the 
attitudes of cattle veterinarians, farmers, and claw trimmers 
towards the pain associated with the treatment of sole ulcers 
and the sensitivity to pain of dairy cows. The Veterinary 
Journal.

Bennett RM, Barker ZE, Main DCJ et al (2014) Investigating 
the value dairy farmers place on a reduction of lameness 
in their herds using a willingness to pay approach. The 
Veterinary Journal 199(1):72–75. 

Buck M, Friedli K, Steiner B et al (2013) Influence of manure 
scrapers on dairy cows in cubicle housing systems. Livestock 
Science 158(1–3):129–137.

ARTICLES OF INTEREST

Coetzee JF, Mosher RA, Anderson DE et al (2014) Impact of 
oral meloxicam administered alone or in combination with 
gabapentin on experimentally induced lameness in beef 
calves. Journal of Animal Science 92(2):816–829. 

Coignard M, Guatteo R, Veissier I et al (2014) Does milk yield 
reflect the level of welfare in dairy herds? The Veterinary 
Journal 199(1):184–187.

Coombe JE, Pyman MF, Mansell PD et al (2013) The effects 
on claw health of supplement feeding grazing dairy cows on 
feed pads. Veterinary Journal 198(3):672–677.

Ellingsen K, Coleman GJ, Lund V et al (2014) Using 
qualitative behaviour assessment to explore the link between 
stockperson behaviour and dairy calf behaviour. Applied 
Animal Behaviour Science 153:10–17.

Finger A, Patison KP, Heath BM et al (2014) Changes in the 
group associations of free-ranging beef cows at calving. 
Animal Production Science Volume 54(3):27–276.

Gregorini P, Dela Rue B, Pourau M et al (2013) A note on 
rumination behavior of dairy cows under intensive grazing 
systems. Livestock Science 158(1–3):151–156.

Kirchner MK, Schulze Westerath H, Knierim U et al (2014) 
On-farm animal welfare assessment in beef bulls: consistency 
over time of single measures and aggregated Welfare 
Quality® scores. animal 8(03):461–469.

Kirchner MK, Westerath-Niklaus HS, Knierim U et al (2014) 
Attitudes and expectations of beef farmers in Austria, 
Germany and Italy towards the Welfare Quality® assessment 
system. Livestock Science 160:102–112.

Kofler J (2013) Computerised claw trimming database 
programs as the basis for monitoring hoof health in dairy 
herds. Veterinary Journal 198(2):358–361.

Kovács L, Jurkovich V, Bakony M et al (2014) Welfare 
implication of measuring heart rate and heart rate variability 
in dairy cattle: literature review and conclusions for future 
research. animal 8(02):316–330.

Logue DN, Sinclair Mayne C (2014) Welfare-positive 
management and nutrition for the dairy herd: A European 
perspective. The Veterinary Journal 199(1):31–38. 

Lyons NA, Kerrisk KL, Garcia SC (2014) Milking frequency 
management in pasture-based automatic milking systems: A 
review. Livestock Science 159:102–116.

MacKay JRD, Haskell MJ, Deag JM et al (2014) Fear 
responses to novelty in testing environments are related to 
day-to-day activity in the home environment in dairy cattle. 
Applied Animal Behaviour Science 152:7–16.



SCIENCE UPDATE

15

Mattachini G, Antler A, Riva E et al (2013) Automated 
measurement of lying behavior for monitoring the comfort 
and welfare of lactating dairy cows. Livestock Science 
158(1–3):145–150.

Moya D, Schwartzkopf-Genswein KS, Veira DM (2013) 
Standardization of a non-invasive methodology to measure 
cortisol in hair of beef cattle. Livestock Science 158(1–
3):138–144.

Murray CF, Leslie KE (2013) Newborn calf vitality: Risk 
factors, characteristics, assessment, resulting outcomes and 
strategies for improvement. Veterinary Journal 198(2):322–
328. 

Nor NM, Steeneveld W, Hogeveen H (2014) The average 
culling rate of Dutch dairy herds over the years 2007 to 2010 
and its association with herd reproduction, performance and 
health. Journal of Dairy Research 81(01):1–8.

Norring M, Wikman I, Hokkanen A-H et al (in press) 
Empathic veterinarians score cattle pain higher. The 
Veterinary Journal.

Proudfoot KL, Weary DM, Keyserlingk MAG (2014) Maternal 
isolation behavior of Holstein dairy cows kept indoors. 
Journal of Animal Science 92(1):277–281. 

Sutherland MA, Worth GM, Schütz KE et al (in press) Rearing 
substrate and space allowance influences locomotor play 
behaviour of dairy calves in an arena test. Applied Animal 
Behaviour Science.

Trevisi E, Zecconi A, Cogrossi S et al (2014) Strategies for 
reduced antibiotic usage in dairy cattle farms. Research in 
Veterinary Science 96(2):229–233.

Van Iaer E, Moons CPH, Sonck B et al (2014) Importance of 
outdoor shelter for cattle in temperate climates. Livestock 
Science 159:87–101.

Wenge J, Steinhofel I, Heinrich C et al (2014) Water and 
concentrate intake, weight gain and duration of diarrhea in 
young suckling calves on different diets. Livestock Science 
159:133–140.

Pigs

Adeleye OO, Guy JH, Edwards SA (2014) Exploratory 
behaviour and performance of piglets fed novel flavoured 
creep in two housing systems. Animal Feed Science and 
Technology 191:91–97.

Bulens A, Renders L, Van Beirendonck S et al (2014) An 
exploratory study on the effects of a straw dispenser in 
farrowing crates. Journal of Veterinary Behavior: Clinical 
Applications and Research 9(2):83–89.

Estienne MJ (in press) A review of the effects of 
prostaglandins on sexual behavior in boars. Applied Animal 
Behaviour Science.

Fels M, Hartung J, Hoy S (2014) Social hierarchy formation in 
piglets mixed in different group compositions after weaning. 
Applied Animal Behaviour Science 152:17–22.

Ferrari CV, Sbardella PE, Bernardi ML et al (in press) Effect 
of birth weight and colostrum intake on mortality and 
performance of piglets after cross-fostering in sows of 
different parities. Preventive Veterinary Medicine.

Johnston LJ, Li YZ (2013) Performance and well-being of 
sows housed in pens retrofitted from gestation stalls. Journal 
of Animal Science 91(12):5937–5945.

Kirchner J, Manteuffel C, Manteuffel G et al (2014) Learning 
performance of gestating sows called to the feeder. Applied 
Animal Behaviour Science 153:18–25.

Nalon E, Maes D, Piepers S et al (2013) Mechanical 
nociception thresholds in lame sows: Evidence of 
hyperalgesia as measured by two different methods. 
Veterinary Journal 198(2):386–390.

Nalon E, Maes D, Van Dongen S et al (2014) Comparison 
of the inter- and intra-observer repeatability of three gait-
scoring scales for sows. animal 8(04):650–659.

Ott S, Moons CPH, Kashiha MA et al (2014) Automated 
video analysis of pig activity at pen level highly correlates 
to human observations of behavioural activities. Livestock 
Science 160:132–137. 

Sapontzis  SF (2014) In defense of the pig. Journal of Animal 
Ethics 4(1):5–17.

Scollo A, Gottardo F, Contiero B et al (2014) Does stocking 
density modify affective state in pigs as assessed by cognitive 
bias, behavioural and physiological parameters? Applied 
Animal Behaviour Science 153:26–35.

Skok J, Škorjanc D (in press) Group suckling cohesion as a 
prelude to the formation of teat order in piglets. Applied 
Animal Behaviour Science.

Stavrakakis S, Guy JH, Warlow OME et al (2014) Longitudinal 
gait development and variability of growing pigs reared on 
three different floor types. animal 8(02):338–346.

Van Beirendonck S, Van Thielen J, Verbeke G et al (in press) 
The association between sow and piglet behaviour. Journal 
of Veterinary Behavior: Clinical Applications and Research.

van Nieuwamerongen SE, Bolhuis JE, van der Peet-Schwering 
CMC et al (2014) A review of sow and piglet behaviour and 
performance in group housing systems for lactating sows. 
animal 8(03):448–460.

Vermeer HM, de Greef KH, Houwers HWJ (2014) Space 
allowance and pen size affect welfare indicators and 
performance of growing pigs under Comfort Class 
conditions. Livestock Science 159:79–86.

Willgert KJE, Brewster V, Wright AJ et al (2014) Risk factors 
of lameness in sows in England. Preventive Veterinary 
Medicine 113(2):268–272.



RSPCA AUSTRALIA SCIENCE UPDATE – ISSUE 44 – APRIL 201416

consistency across and within radiographs. Poultry Science 
92(9):2251–2258.

van der Hoeven-Hangoor E, Paton ND, van de Linde IB et 
al (2013) Moisture content in broiler excreta is influenced 
by excreta nutrient contents. Journal of Animal Science 
91(12):5705–5713. 

Van Krimpen MM, De Jong IC (2014) Impact of nutrition 
on welfare aspects of broiler breeder flocks. World's Poultry 
Science Journal 70(01):139–150.

Sheep/goats

Aguayo-Ulloa LA, Miranda-de la Lama GC, Pascual-Alonso 
M et al (2014) Effect of enriched housing on welfare, 
production performance and meat quality in finishing lambs: 
The use of feeder ramps. Meat Science 97(1):42–48.

Aguayo-Ulloa LA, Pascual-Alonso M, Campo MM et al (in 
press) Effects of an enriched housing environment on sensory 
aspects and fatty-acid composition of the longissimus muscle 
of light-weight finished lambs. Meat Science.

Dodd CL, Edwards JEH, Hazel SJ et al (2014) Flight speed and 
agitation in weaned lambs: Genetic and non-genetic effects 
and relationships with carcass quality. Livestock Science 
160:12–20.

Percival V, Horton B (2014) Use of a threshold of flystrike risk 
as a method for treatment intervention in the management 
of flystrike in sheep. Animal Production Science Volume 
54(3):308–318.

Persson Y, Larsen T, Nyman AK (2014) Variation in udder 
health indicators at different stages of lactation in goats with 
no udder infection. Small Ruminant Research 116(1):51–56.

Verbeek E, Ferguson D, Quinquet de Monjour P et al (in 
press) Generating positive affective states in sheep: the 
influence of food rewards and opioid administration. Applied 
Animal Behaviour Science.

General

Bobeck EA, Combs DK, Cook, ME (2014) Introductory animal 
science-based instruction influences attitudes on animal 
agriculture issues. Journal of Animal Science 92(2):856–864.

Campbell MLH (2014) Does the current regulation of assisted 
reproductive techniques in the UK safeguard animal welfare? 
Animal Welfare 23(1):109–118(10).

Gocsik É, Saatkamp HW, de Lauwere CC et al (2014) A 
conceptual approach for a quantitative economic analysis of 
farmers’ decision-making regarding animal welfare. Journal 
of Agricultural and Environmental Ethics 27(2):287–308.

Hansson H, Lagerkvist CJ (2014) Defining and measuring 
farmers' attitudes to farm animal welfare. Animal Welfare 
23(1):47–56(10). 

Poultry

Archer GS, Mench JA (2013) The effects of light stimulation 
during incubation on indicators of stress susceptibility in 
broilers. Poultry Science 92(12):3103–3108.

Archer GS, Mench JA (2014) Natural incubation patterns 
and the effects of exposing eggs to light at various times 
during incubation on post-hatch fear and stress responses in 
broiler (meat) chickens. Applied Animal Behaviour Science 
152:44–51.

Bassler AW, Arnould C, Butterworth A et al (2013) Potential 
risk factors associated with contact dermatitis, lameness, 
negative emotional state, and fear of humans in broiler 
chicken flocks. Poultry Science 92(11):2811–2826.

de Jonge J, van Trijp HCM (2013) The impact of broiler 
production system practices on consumer perceptions of 
animal welfare. Poultry Science 92(12):3080–3095.

Deep A, Raginski C, Schwean-Lardner K et al (2013) 
Minimum light intensity threshold to prevent negative effects 
on broiler production and welfare. British Poultry Science 
54(6):686–694.

Gocsik E, Lansink AGJMO, Saatkamp HW (2013) Mid-term 
financial impact of animal welfare improvements in Dutch 
broiler production. Poultry Science 92(12):3314–3329.

Guinebretière M, Beyer H, Arnould C et al (in press) The 
choice of litter material to promote pecking, scratching and 
dustbathing behaviours in laying hens housed in furnished 
cages. Applied Animal Behaviour Science.

Marchewka J, Watanabe TTN, Ferrante V et al (2013) Welfare 
assessment in broiler farms: Transect walks versus individual 
scoring. Poultry Science 92(10):2588–2599.

Martins RS, Hotzel MJ, Poletto R (2013) Influence of in-
house composting of reused litter on litter quality, ammonia 
volatilisation and incidence of broiler foot pad dermatitis. 
British Poultry Science 54(6):669–676.

Railton R, Foster TM, Temple W (in press) Object/picture 
recognition in hens. Behavioural Processes.

Rakonjac S, Bogosavljevic-boškovic S, Pavlovski Z et al (2014) 
Laying hen rearing systems: a review of major production 
results and egg quality traits. World's Poultry Science Journal 
70(01):93–104.

Ringgenberg N, Fröhlich EKF, Harlander-Matauschek A et 
al (in press) Does nest size matter to laying hens? Applied 
Animal Behaviour Science.

Rodriguez-Aurrekoetxea A, Estevez I (2014) Aggressiveness 
in the domestic fowl: Distance versus ‘attitude’. Applied 
Animal Behaviour Science 153:68–74.

Toscano MJ, Nasr MAF, Hothersall B (2014) Correlation 
between broiler lameness and anatomical measurements of 
bone using radiographical projections with assessments of 



Hassink J, Hulsink W, Grin J (2014) Farming with care: 
the evolution of care farming in the Netherlands. NJAS – 
Wageningen Journal of Life Sciences 68:1–11.

Heath CAE, Lin Y, Mullan S et al (2014) Implementing 
Welfare Quality in UK assurance schemes: evaluating the 
challenges. Animal Welfare 23(1):95–107(13).

Jensen P (in press) Behaviour epigenetics – the connection 
between environment, stress and welfare. Applied Animal 
Behaviour Science.

Ruddat I, Scholz B, Bergmann S et al (2014) Statistical tools 
to improve assessing agreement between several observers. 
animal 8(04):643–649.

HUMANE KILLING

King E, Green L (2014) Identification of indicators of 
cattle and sheep welfare in abattoirs. Veterinary Record 
174(5):125–125.

Rankin MK, Alphin RL, Benson ER et al (2013) Comparison 
of water-based foam and carbon dioxide gas emergency 
depopulation methods of turkeys. Poultry Science 
92(12):3144–3148. 

Sadler LJ, Hagen CD, Wang C et al (2014) Effects of flow 
rate and gas mixture on the welfare of weaned and neonate 
pigs during gas euthanasia. Journal of Animal Science 
92(2):793–805.

Sanchez-Barrera IC, Albarracin W, Rojas MJ (2014)
Electroencephalographic spectrum power of sheep's brain 
after stunning. Journal of Applied Animal Research 42(1):73–
78.

Wells A (2014) Experiences of ritual slaughter. Australian 
Veterinary Journal 92(1–2):N26–N26.

MISCELLANEOUS

Aaltola E (2014) Animal suffering: representations and the 
act of looking. Anthrozoos 27(1):19–31(13).

Gullone E (2014) An evaluative review of theories related to 
animal cruelty. Journal of Animal Ethics 4(1):37–57. 

TRANSPORTATION OF ANIMALS

Bergoug H, Guinebretiere M, Tong Q et al (2013) 
Effect of transportation duration of 1-day-old chicks on 
postplacement production performances and pododermatitis 
of broilers up to slaughter age. Poultry Science 92(12):3300–
3309.

Fox J, Widowski T, Torrey S et al (2014) Water sprinkling 
market pigs in a stationary trailer. 1. Effects on pig behaviour, 
gastrointestinal tract temperature and trailer micro-climate. 
Livestock Science 160:113–123.

Goumon S, Brown JA, Faucitano L et al (2013) Effect of rest 
duration on recovery from repeated exercise in near-market-
weight pigs. Journal of Animal Science 91(12):5859–5867.

Nannoni E, Widowski T, Torrey S et al (2014) Water sprinkling 
market pigs in a stationary trailer. 2. Effects on selected 
exsanguination blood parameters and carcass and meat 
quality variation. Livestock Science 160:124–131.

Animal Mosaic has sections on current animal welfare related news and features a multitude of resources 
on diverse topics such as companion animals and animals used in experimentation. Animal Mosaic hosts 
a global professional community of over 1,000 members where you can join to participate in debates 
and promote your work. The community is free to join and is an excellent independent forum to share 
resources and promote animal welfare on a wider scale.

The website is also home to the Sentience Mosaic platform which is dedicated to promoting the science of 
animal sentience. In the Sentience Mosaic you can hear notable experts in the field share their experiences, 
find academic articles on sentience and participate in innovative live debates and discussions from leading 
academics around the world.

Visit the website: www.animalmosaic.org 
Sign up to the newsletter: kateturnermann@wspa-asiapacific.org

The World Society for the Protection of Animals (WSPA) has recently 
developed Animal Mosaic, an exciting new online platform for 
professionals in the animal welfare field around the globe to 
collaborate and share information on animal welfare.

www.animalmosaic.org
mailto:kateturnermann%40wspa-asiapacific.org?subject=


ANIMAL WELFARE 
SCIENCE UPDATE 
ISSUE 44 – APRIL 2014


