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End World War II: Intensification of animal 
production as a way of providing food security

The rise of the citizen

1945 1965

Brambell Committee (UK) concludes that animals 
should be afforded the Five Freedoms

2019
1. Freedom from thirst, hunger and malnutrition

2. Freedom from discomfort and exposure

3. Freedom from pain, injury and disease

4. Freedom from fear and distress

5. Freedom to express normal behaviour
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Subsistence Consumption
Informed consumption,

participation

Subject Consumer Citizen

Goal of animal 

production:

Individual 

seen as:



FAWC (2009) Farm Animal Welfare in Great Britain: Past, Present and Future.
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Definitions of animal welfare

Broom: Animal welfare is its state as regards to its attempts to cope with its environment.  

Animal welfare varies on a continuum from good to poor.

maranoaplusmore.com.au
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Approaches to define and address animal welfare
1. A biological functioning approach. Animals should be 

capable of normal growth and reproduction, and reasonably 

free from disease, injury, malnutrition, and abnormalities of 

behavior and physiology.

2. A natural living approach. Animals should be kept in 

reasonably natural environments and be allowed to develop 

and use their nature adaptations and capabilities. 

3. A feelings based approach. Affective states of animals 

("feelings" or "emotions") are the key elements in quality of 

life. Thus a high level of welfare requires that animals 

experience comfort, contentment, and pleasure.
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Performance 
(Average daily gain, 

feed efficiency, body 
condition score,…)

Brain function 
(Cognitive ability, affective 

state, temperament, 
judgment bias,...)

Thermal 
comfort 

(Respiration rates, 
panting scores, 
temperature,…)

Behaviour
(Stereotypic, 
aggressive, 

depressive,…)

Morbidity and 
mortality rates

Handling 
response 

(chute behavior score, 
vocalizations, exit 

speed, prod use,…)

Blood titers 
(Substance P, Acute 

phase protein, immune 
function,…)

Hormonal 
activity 

(Glucocorticoids, 
catecholamines, 

ACTH,…)

Quality 
better than 

quantity
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Personal views on animal welfare
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Types of citizens

Contractarians: “We should care about animal welfare, 

because consumers demand it and we want to sell products.”

Utilitarians: “Modern animal production is problematic because 

there is a negative effect on animal welfare which is not 

counterbalanced by the human benefits.

Relationals: “A dog is a man’s best friend, so it should be 

treated better than animals on farms and in laboratories.”

Animal rights: “All animals have inherent value, and this should be 

respected.”
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Importance of public perceptions

• A key part of sustainability is acceptability

• Incorporating public perceptions and 

concerns into communication and policy 

making is an important part of maintaining 

public trust
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Cumulative meta-analysis of the 
public willingness-to-pay (WTP) 

for farm animal welfare. 

• A small, positive premium was found for 
higher welfare products

• Different by location: lower where 
consumers assume animal welfare is high 
(e.g. Northern Europe).

• Different by species: Beef cattle > dairy cattle 
> layer hens.

• Young > old people, women > men, high 
income/education > low income/education C
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Consumers’ expectations on cattle welfare

• Animal welfare is an important issue for many consumers, although sales of 
welfare friendly products are much lower than the reported levels of concern. 

• Perceptions and attitudes vary in time and space. Observing changing trends is 
important. 

• Citizen views should only act as a “proxy” for conceptualizations of an ideal 
world when these are not further confirmed through consumer behaviours.
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Consumer disconnection from livestock practices

https://www.youtube.com/watch?v=VMqYYXswono&t=496s
https://www.youtube.com/watch?v=CKeE_SPSbio


Farm assurance schemes

• As interest on animal welfare increases, raise of assurance schemes (often based on 5 Freedoms, 
but few of them comply 100%).

• There is a failure of 
market mechanisms to 
differentiate higher 
welfare animal products 
and limits the ability of 
citizens to make 
informed choices: 
assurance labels are 
poorly understood. 
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Steak
Communication!



Educating the consumer on cattle practices
If we increased the number of consumers visiting the farm would it:

www.country-guide.ca

Increase the sympathy and allegiance 

consumers feel for the farmer?

Increase the sympathy and empathy 

consumers feel for animals?

fieldquestions.com
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Producers’ understanding of cattle welfare

www.country-guide.ca

Farm
Population

Non-farm
Population

What if we introduce productivity into the 
equation? And efficiency, managing 
resources, economy,…
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Historical price spread data for beef

Source: USDA
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How much welfare are we willing to sacrifice for the 
sake of profitability?

C
o
n

fl
ic

ts
 b

e
tw

e
e

n
 a

n
im

a
l 
w

e
lf
a

re
 a

n
d

 p
ro

d
u

c
ti
v
it
y
 (

M
c
In

e
rn

e
y,

 2
0

0
4

)

steemkr.compxhere.com

What does “welfare” mean? | Dr Diego Moya



Changing Demographics of 
the Livestock Industries

 As margins get tighter, operations get larger 
with more animal units per farm.

 Animal welfare on the herd basis may improve 
(i.e. better vaccination protocols, SOPs for 
euthanasia, more reliance on nutritional and 
animal health consultants, better health 
records).
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 The dollar value of the individual animal 
decreases.

 The level of human/veterinary assistance during 
an individual animal crisis may diminish (i.e. 
perhaps less assistance at calving, greater 
tolerance for lameness, cancer eye, etc.) and a 
general desensitization of individual animal 
suffering can develop. 

Changing Demographics of 
the Livestock Industries

What does “welfare” mean? | Dr Diego Moya
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What should veterinarians do to help 
address animal welfare issues?

 As a veterinarian you have the responsibility and the 
opportunity to educate and work with your clients on 
animal welfare issues (i.e when to cull, when to 
euthanize, ways to mitigate pain and reduce 
suffering, etc.).

 The attitude that you have towards these issues will 
set the standards that your clients will follow.
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One Welfare

It builds on the One Health 

concept, and is a way to 

recognize the many social 

interconnections between 

human welfare, animal 

welfare and the integrity of 

the environment
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One Welfare

In practice, it is a call for a coordinated 

program of action:

• to improve animal welfare in order to 

improve human welfare (and vice versa)

• to coordinate actions between animal 

protection and other services, and

• to protect the environment as a 

fundamental step for both human and 

animal welfare.
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Keeling et al., 2019. Front. Vet. Sci.

Improved welfare of food animals leads to 

more meat, milk and eggs, and also to 

improved product quality, so decreasing 

food losses and wastes

Improved welfare of farm animals may provide 

paths out of poverty via increased production 

efficiency

Good welfare in animals increases their 

immuno-competence and resistance to 

zoonotic diseases, allowing decreases in the 

use of antimicrobials, and so reducing the risk 

for multi resistance.

Appropriate animal handling, adapted to the nature and 

behavior of the animals, reduces animal’s stress as well 

as risks and occupational hazards for workers.

Animal Welfare and the United Nations Sustainable Development Goals. Keeling et al., 2019. Front. Vet. Sci



Farmers Mental Health

Perceived stress, anxiety, depression and resilience in 

Canadian farmers:

 1132 participants: 22% beef cattle; 4.5% Saskatchewan

 61.9% in psychological distress

 33.2% probable cases of anxiety

 14.6% Probable cases of depression

 71.1 resilience score (average population in US 75.7-

83.0)

Jones-Bitton et al., 2019. Social Psychiatry and Psychiatric Epidemiology
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Human-Livestock welfare connection

It is a known fact that the health and welfare of 

farmed animals is closely linked to the well-being of 

agricultural producers and other animal care givers. 

• Cases of animal neglect are often precipitated by 

the development of farmer mental health issues. 

• Animal disease events (e.g. depopulation) have a 

significant impact on the well-being of producers, 

their families, veterinarians and responders.

Enhancing Canada’s Agricultural Well-Being Through a One Welfare Approach; January, 2019
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Positive consequences of good farmer welfare

• Even the farmer’s intention of taking care of their 

own wellbeing is positively linked with animal 

welfare indicators (Kauppinen et al., 2013). 

• Practical evidence demonstrates that improved 

farm animal welfare results in superior meat yields 

(e.g. minimize carcass weight loss due to trimming 

of bruising and dark-cutting).

Pinillos et al., 2016. One Welfare – a platform for improving human and animal welfare. Vet. Rec.
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The 
stockperson

• Skills

• Experience

• Beliefs

• (Lack of) training

• Ext. pressure

Use of aversive 
handling

The animal

• Negative 
experience

• Chronic fear

• Stress

Reduced 
welfare, health 

and 
productivity

Human-Livestock interactions

Hemsworth and Coleman, 2011. Human-Livestock interactions

One Welfare | Dr Diego Moya



Animal temperament

• The quality of this relationship can be 

assessed by measuring the behavioural 

response of the animal in different 

scenarios: temperament traits 

• Every animal’s unique temperament 

profile will be determined by a mixture of 

genetic factors and its experiences

Hemsworth and Coleman, 2011. Human-Livestock interactions

Fearful

Neophobic

Inactive

Asocial

Non-
aggressive

Bold

Exploratory

Active

Social

Aggressive

Animal A

Animal B
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Coping style

Proactive/Active
 Higher behavioural activity (aggressive).
 Elevated reactivity of the Sympathetic 

Autonomic Nervous System 
(catecholamines, fight-flight response).

 Higher sensitivity to the dopaminergic 
reward system.

Reactive/Passive
 Lower behavioural activity (freezing).
 Elevated reactivity of the 

Parasympathetic Autonomic Nervous 
System (cardiac vagal tone)

 Higher reactivity of the hypothalamic-
pituitary-adrenal (HPA) axis (cortisol).

One Welfare | Dr Diego Moya



Coping style on immune response

Humoral mediated response to KLH
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Cell mediated response to KLH

Active

Schrama et al., 1997)Hessing et al., 1995 

One Welfare | Dr Diego Moya



Coping style on growth performance

LPS = Immune challenge with lipopolysaccharide injection

LPS

Lee et al., 2014

Pasive ActivePasive Active

Active

Pasive
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Cross-comunication
host-microbes

Vagus nerve activation
Immune mediators 

Microbial metabolites (SCFA) 
Enteroendocrine cell signalling

Neurotransmission 
Neurogenesis

Neuroinflammation
Neuroendocrine 

signalling

Gut-Brain axis | Dr Diego Moya



Gut microbes produce brain influencing chemicals

Neurotrasmitters

GABA: Lactobacillus and Bifidobacteria

Noradrenalin: E. coli, Bacillus and yeasts

Serotonin: Streptococcus, E. coli and fungi

Dopamine: Bacillus

Acetylcholine: Lactobacillus

Hormones

Mimics of hunger & satiety hormones: 

Lactobacillus and E. coli

Androgens: Clostridium

Proc Natl Acad Sci USA 106:3698-3703; Sci Rep 2:233; J Proteome Res 
10:4208-4218 & 5512-5522; J Lipid Res 54:2437; Front Physiol 3:113
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Microbiota Transplantation Modifies Host Behaviour

NIH Swiss (Sociable/exploratory) BALB/c (anxious/timid)
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The other way around: The 
brain modulating gut 

microbiome

Dinan & Cryan, Neurogastro & Motil. 2013

Proteins and hormones from the host 
have an impact on bacterial growth, 
principally gram-negatives like E. coli. 
Also:
• Disruption of GI epithelial barrier
• Alteration of GI motility

Lyte et al., 1996 



• Routine handling stress can 
modulate GI microflora & 
increase infection 
susceptibility

• Pathogens respond most 
strongly to stress hormones

• Stress promotes faecal 
shedding Salmonella & E. coli 
O157:H7

• Enteric pathogens problematic 
for meat industries

Stress & enteric pathogens



“to maintain a balanced gut microbiota”

“support of a positive gut microflora”

“The tool to promote performance and well-
being across many animal species”

“activate the gustatory receptors, 
reinforcing the feed intake behavior”

“to optimize animal performance and well-
being with specific, natural microbial product” 

“plays an important role in microflora 
balance, intestinal system maturity“
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Towards Psychobiotics
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Relationship Health-Welfare | Dr Diego Moya

Link between animal welfare and animal health

meetingoftheminds.org

By default animal welfare is strongly bound to the veterinarian’s role, since an animal’s health has an 

inherent link to its well being. 

www.inspection.gc.caveterinaryspecialtycare.com coas.siu.edu



Antimicrobial resistance and animal 
welfare: two sides of the same coin?

• Antimicrobial resistance (AMR) is a major health challenge. 

• Inadequate massive use of antimicrobials contributes to AMR, and inadequate 
use on-farm is part of the problem. 

• Part of a strategy for better use of antimicrobials is to improve husbandry and 
management procedures for disease prevention and control (inherently 
connected to a better animal welfare).

• Hence, improving farm animal welfare can 
help reduce incidence of diseases and 
antimicrobial use by at least three different 
mechanisms.

Relationship Health-Welfare | Dr Diego Moya



Relationship welfare-health I

• Many welfare problems (not directly related to health) are risk factors for several 
diseases (e.g. lameness in dairy cows)

Prolonged periods standing

Quick, sudden movements

Relationship Health-Welfare | Dr Diego Moya



Relationship welfare-health II

• Many welfare problems are associated to a stress response, which increases the 
risk of disease.

• Increases gut permeability

• Alters expression of neutrophil genes (antibacterial function)

• Challenges immune system

Relationship Health-Welfare | Dr Diego Moya



Xavier Manteca
• Many welfare problems are associated to a stress response, which increases the 

risk of disease.
• Increases gut permeability

• Alters expression of neutrophil genes (antibacterial function)

• Challenges immune system



Relationship welfare-health III

• Positive welfare (positive 
emotional state) increases 
immune function

• A lot of evidence from humans. 
Not so much in animals, as 
difficult to assess these states, 
but there is indirect evidence.

Relationship Health-Welfare | Dr Diego Moya
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Transportation of Livestock

 Perceived to be one of the most stressful events

a) Unfamiliar sounds

b) Unpredictable motions (start-stop, turns)

c) Temperature, 

d) Lack of water and feed

e) Handling during loading and loadout

f) Crowding

g) Issues related to cull cows

h) Etc.

 Important public and trade concerns worldwide (Harris, 2015)

Live animal transportation | Dr Diego Moya



Legislation on live animal transportation

 Code of Practice

a) Transportation – Currently under review (Projected 
completion: Spring 2023).

b) Beef Code of Practice (2013)

 Health of Animals Regulations (CFIA)

• People/companies involved in ownership, 
production, buyers, exporters, importers, 
transporters, handlers, processors, assembly centres, 
feed/water/rest stations

 Transport regulations (HAR Part XII) are 40 years 
old

Live animal transportation | Dr Diego Moya
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Changes to existing regulations
 Maximum duration

a) 12 h for young calves – single transport event (from 18h).

b) 36 h for bovines with functioning rumen (from 48h).

c) 12 h for compromised cattle (from no specification).

 Longer routes requires unloading and provision for feed, water, and 8-h rest (from 5 hours)

Two year transition period. 

CFIA will focus its activities for feed water and rest 

times on compliance promotion through education 

and awareness measures for the first two years.

Changes come into force February 20, 2020

Live animal transportation | Dr Diego Moya



Effect of rest stop duration during long-distance 
transport on welfare indicators in recently weaned beef calves

40 newly weaned beef calves 

(260 ± 32.6 kg BW)

15 h

5h rest

10h rest

15h rest

Marti et al., 2017

Body 

weight

Time

lying

Hapto-

globin

Subst. 

P
NEFA

Cort. –

Saliva

Cort. –

Hair

= ↓ ↑ = ↓ ↑ ↑

= ↑ ↓ = ↑ ↓ ↓

= ↑ ↓ = ↑ ↓ ↑

= ↑ ↓ = ↓ ↑ ↑

Rest stop periods ≥10 h did not prevent short- and long-term stress after transport

15 h

15 h

15 h

5 h

5 h

5 h

5 h
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Effect of rest stop duration during long-distance 
transport on welfare indicators in recently weaned beef calves

40 newly weaned beef calves 

(260 ± 32.6 kg BW)

12 h

4 h rest

8 h rest

12 h rest

Melendez et al., in prep.

Body 

weight
Temp.

Hapto-

globin
WBC NEFA

Cort. –

Saliva

Cort. –

Hair

↓ = = = = = =

↓ = = = = = =

↑ = = = = = =

↑ = = = = = =

Rest stop periods ≥10 h did not prevent short- and long-term stress after transport

12 h

12 h

12 h

4 h

4 h

4 h

4 h
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Effect of rest stop duration during long-distance 
transport on welfare indicators in recently weaned beef calves

40 newly weaned beef calves 

(260 ± 32.6 kg BW)

36 h

4 h rest

8 h rest

12 h rest

Body 

weight

Time

lying

Hapto-

globin

Subst. 

P
NEFA

Cort. –

Saliva

Cort. –

Hair

↓ = = = ↑ = =

↓ = = = ↓ = =

↑ = = = ↓ = =

↑ = = = ↑ = =

Rest stop periods ≥10 h did not prevent short- and long-term stress after transport

36 h

36 h

36 h

4 h

4 h

4 h

4 h

Melendez et al., in prep.
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Health of animals regulations

 Animal must be fit for transport before the journey begins and 

monitored at a reasonable frequency to ensure it remains fit

 Must assess ability of cattle to tolerate transportation at time of 

first loading

 Compromised: Animals with reduced capacity to withstand the 

stress of transportation, may only be transported with special 

provisions for care, euthanasia or slaughter.

 Unfit: Animals with high risk of undue suffering during 

transportation, should not be transported except for veterinary 

treatment.

If there is debate between 

unfit and compromised, 

the default is unfit.

Live animal transportation | Dr Diego Moya



Benchmarking indicators of cattle transport fitness on arrival to Alberta auctions 
and abattoirs  

A total of 8 out of 22 auction markets, and 11 out of 43 
provincial abattoirs.

Visited monthly to assess indicators of compromised 
condition in a representative proportion of cattle

Characterizing the indicators of compromised conditions 
in this benchmarking study allows for the identification 
of important conditions to aid in the development of 
intervention strategies

Live animal transportation | Dr Diego Moya



Benchmarking indicators of cattle transport fitness on arrival to Alberta auctions 
and abattoirs  
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Benchmarking indicators of cattle transport fitness on arrival to Alberta auctions 
and abattoirs  

0

2

4

6

8

10

12

14

16

Auction market (n=4561) Provincial abattoir (n=1069) Federal abattoir (n=4013)

P
e
rc

e
n

ta
g

e
 o

f 
c
a
tt

le
, 

%

Bloat Emaciated Eye conditions

Lactating Lameness Penis injury

Respiratory issues Severe injury Weak

Heuston et al., 2018

Live animal transportation | Dr Diego Moya



Gut-Brain axis

What does “welfare” mean?

Stocking density

Painful procedures

Live animal transportation

Relationship health-welfare

One Welfare

Affective states



Intensive feedlot operations are perceived by the general public as a less “natural” production 
system and therefore, more harmful to the animals. 

The feedlot industry will probably need to address this perception at some point in the future. In 
doing so it will require more than just the evidence that feedlots provide adequate resources for 
cattle and that this is reflected in their productivity. This evidence, whilst helpful, is unlikely to 
completely resolve these negative perceptions.



Impact of stocking density on performance of cattle | Dr Diego Moya

 All cattle in a group must have sufficient space to adopt normal 
resting postures at the same time.

 Cattle kept in groups must be able to move freely around the 
pen and access feed and water.

 Stocking density must be managed such that weight gain and 
duration of time spent lying is not adversely affected by 
crowding.



What space allowance do cattle prefer in order to 
maintain normal social interactions

Kondo et al. (1989) measured inter-individual distance and 
frequency of agonistic interaction among cattle at different 
space allowances. 
 Independently of group size, increasing space allowance from 20 to 

360 m2/hd linearly reduced agonistic encounters.

 Above 360 m2/hd there was no further decrease in agonistic 
encounters, and the average inter-individual distance remained 
between 10 to 12 m.



Impact of stocking density on performance of cattle | Dr Diego Moya

Outcome-based measures that the livestock producer can use for 
assessing the suitability of housing and stocking density include:

 Changes in normal cattle behaviour (bulling/riding)

 Morbidity and mortality rates for lameness and injuries

 Poor performance (e.g. body weight, average daily gain, feed 
efficiency, daily dry matter intake)

 Abnormal physical appearance.



Impact of stocking density on performance of cattle | Dr Diego Moya

CRSB and PAACO Canadian Feedlot Animal Care Assessment program

When assessing stocking density, it is important for the auditor to ensure

that there is sufficient effective area for the animals to lie down. For

example, if the pen has a water hole in the back two-thirds of the pen, the

cattle cannot lie down in this area so the pen area that is available to lie

down is reduced accordingly.



Close proximity to other animals, human infrastructure and human handling may increase the 
incidence of stress-mediated diseases (e.g. BRD), particularly in animals that have been 
transported directly from free-ranging conditions and therefore have not been acclimatized to 
highly human-modified environments. 

Social dynamics within highly populated pens may impact feed consumption patterns, with 
potential implications on gut health (e.g. acidosis), feed efficiency, growth performance, and 
carcass value (e.g. marbling score and liver abscesses). 



Impact of stocking density on performance of cattle | Dr Diego Moya

There is reasonable body of published data that examines the impact on space allowance 
on behaviour, health and productivity. However, very little of this research has direct 

relevance to the feedlot sector. 
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Impact of stocking density on performance of cattle | Dr Diego Moya

Lower feed bunk space = Altered eating patterns

Huzzey et al., 2006

0.81 m/cow

0.61 m/cow

0.21 m/cow
0.41 m/cow
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Lower feed bunk space = Altered social behaviour

m/cow m/cow m/cow m/cow

Huzzey et al., 2006
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What does “welfare” mean?

Stocking density
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Relationship health-welfare
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Affective states



Painful procedures
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Animal Protection Act, 2017

“No person shall cause or permit the animal to be in distress”

“An animal is not considered to be in distress if it is handled  in accordance with 
generally accepted practices of animal management”

The Animal Protection Regulations, 2000 (SR 32/2015)

“Code of Practices developed by the NAFCC for the care 

and handling of farm animals are prescribed as acceptable”

Criminal Code Of Canada 1985 (2008, c. 12, s. 1)

“Every one who wilfully wounds or injures cattle is guilty of an offence punishable 
on summary conviction and liable to a fine not exceeding ten thousand dollars or 
to imprisonment for a term of not more than eighteen months or to both.”

Painful procedures | Dr Diego Moya



CASTRATION OF CATTLE, SHEEP, 
AND GOATS– POSITION STATEMENT

meetingoftheminds.org

“Although not all National Farm Animal Care Council (NFACC) Codes of Practice currently require the 

use of anaesthesia and analgesia for castration of all ages of ruminants, the CVMA holds that economic 

considerations (…) should not influence the use of pain control for castration.”

“The CVMA encourages veterinarians to:

a) ensure that their clients are trained in the appropriate methods to use for castration, how to provide 

pain control, and how to recognize acute and chronic pain; and 

b) make appropriate pain control drugs available for their clients to use when they themselves are 

castrating animals.”
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Anatomical, physiological and biochemical mechanisms involved in pain

Definitions

1. Transduction of physical energy (noxious 

stimuli) into electric activity at the 

peripheral nociceptor (thermal, mechanical 

or chemical)

2. Transmission of nerve impulses through 

the nervous system.

3. Modulation through the descending 

endogenous analgesic systems.

4. Interpretation at the cerebral cortex to 

achieve the final conscious and emotional 

experience of pain.

There is general agreement that all vertebrates are capable of 

experiencing pain.

The assumption of similarities in pain between humans and animals 

is a useful rule of thumb. However there might be significant 

differences between species and procedures
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"Different animals have very different nervous systems that have evolved 

to do the same thing. You can't discount pain simply because the brains 

are different”. Dr. Elwood, Queen's University, Belfast
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Animals vary greatly in the way they respond to pain: 

Horses quite excitable.

Cattle are fairly stoic.

Prey animals may disguise the fact they are in pain 

to avoid attracting attention of predators.

Response to pain

Responses include changes in behavior, 
retarded growth, impaired breeding, 

stress, and disregard of body care

It can be measured!
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Pain indicators

• No gold standard to assess pain in 
animals. 

• Often studies look at multiple outcomes, 
which are the good ones?

• Validated

• Appropriate based on sample size, collection 
method, biologically relevant,…

• Repeatable/Reproducible

List of outcomes extracted (36) as required by the protocol (Dzikamunhenga et al., 2014)



Signs of pain - Observation

First assessment tool available 
for you on meeting an animal

Minimally intrusive

When skilled, it’s a powerful and 
reliable indicator of well-being

Nadis.org.uk
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Signs of pain - Observation

Seddon, personal communication

Posture Temperament Vocalization Locomotion Other

• Standing on 3 

legs

• Recumbent 

• Arched back

• Tail tucked

• Abnormal 

position of feet & 

legs

• Weight shifting

• Dropped ears

• Standing with 

head lowered

• Aggressive

• Charging

• Kicking

• Docile

• Quiet

• Grunting

• Bawling with 

acute pain

• Grinding teeth

• Lameness

• Abnormal gait

• Non-weight-

bearing

• Reluctance to 

move

• Dropped eye 

lids

• Dull eyes

• Isolated

• Lack of 

interest in 

surrounding

• Lack of 

appetite 

• Drop in milk 

production

• Tail swishing

• Ear flick

• Head scratch / 

pressing
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Not all evidence is created equal

• When looking at studies to collect your evidence, need to consider if the study 
reflects the question you are interested in. Also: animals used, 
intervention/exposure, relevant control group, study design,…
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Castration
To avoid unwanted breeding, reduce aggression (improve human and animal safety) and improve 
carcass quality.

Code of Practice requirements: 

 Castrate calves as young as practically possible (preferably <1 week)

 Castration must be performed by competent personnel using proper instruments

 Seek guidance from your veterinarian on method, timing and pain control

 EFFECTIVE JANUARY 1, 2018: Use pain control to mitigate pain associated with castration in 
bulls older than 6 months

Painful procedures | Dr Diego Moya
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% of vets
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and dogs 90%

Pain level without 
analgesia (1-10)
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8.0

5.3

Percent of vets using analgesia

Hewson et al., 2007. Can Vet J, 48:155-164 
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A survey of castration methods 
by bovine veterinarians in the 
United States
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Dehorning / Disbudding

To decrease the risk of injury for handlers and other cattle, and minimize 

the economic loss due to carcass bruising

Code of Practice requirements: 

 Disbud calves as early as practically possible (<2-3 months) 

 Dehorning must be performed by competent personnel using proper 

instruments

 Seek guidance from your veterinarian on pain control

 EFFECTIVE JANUARY 1, 2016: Use pain control to mitigate pain 

associated with dehorning after horn bud attachment
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Branding
Permanent animal identification, easy to identify from a distance, and legally accepted 

as proof of ownership. It may be required by community pastures, lending institutions 

or for export.

Minimize the pain of branding by using correct techniques: Hot iron or freeze branding

Code of Practice requirements:

 All cattle must be identified using an approved ear tag as stipulated by applicable 

regulations.

 It must be performed with the proper equipment, restraint and by competent 

personnel

 Do not brand wet cattle due to risk of scalding

Painful procedures | Dr Diego Moya



Pain mitigation strategies

Procedures are much less invasive in young animals. The wound is smaller, there is considerably less 

blood loss, and young animals recover more quickly with a smaller setback in animal performance.

Performed by a competent operator using clean, properly maintained tools, is the simplest way to 

reduce pain during painful routine management procedures.

Painful procedures should not be performed during times when the animal will be experiencing 

other stressors (e.g. don’t castrate at the same time as weaning). Stress reduces the animal’s 

immune system and makes them less able to fight off infection.
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Using drugs for pain control

Use of anesthetics or analgesics can also help to control pain, especially in 

older animals. Work closely with the veterinarian to develop a pain 

mitigation strategy that works in a particular situation.
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Does administering lidocaine immediately 
before castration minimize pain in beef calves?

• 40 Hereford cross bull calves (47.9 ± 10.43 d)

 Meloxicam (2.5 mL SQ) (Control)

 Meloxicam (2.5 mL SQ) + lidocaine (10 mL in 

scrotum 90 s before).

Painful procedures | Dr Diego Moya



Does administering lidocaine immediately 
before castration minimize pain in beef calves?
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Does administering lidocaine immediately 
before castration minimize pain in beef calves?
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Does administering lidocaine immediately 
before castration minimize pain in beef calves?



Does administering lidocaine immediately 
before castration minimize pain in beef calves?
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• Administering lidocaine 
immediately before 
castration does further 
minimize pain 
experienced by calves 
during castration.

• Lidocaine could be a 
practical pain control 
option for producers 
when castrating.



Gut-Brain axis

What does “welfare” mean?

Stocking density

Painful procedures

Live animal transportation

Relationship health-welfare

One Welfare

Affective states



1. Stimuli 
(Abiotic, resources, 
social, predators, 

internal, pathogens)

3. Perceptions
(valence, salience, 

intensity, controllability 
and predictability)

5. Response
(Physiology, Behaviour, Immune, 
Morphology and Cognition)

A representation of 
stimulus processing

2. Sensors 
(Neuro-, chemo-, and 

Immunosensors)

4. Affects (sensations, 

motivations, emotions, 
moods; valence and 

arousal)

Colditz and Hine, 2016
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TimeMood 
state
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‘Pessimistic’ decisions

‘Optimistic’ decisions

Moods integrate past experience and guide decision-making

Negative mood 
state reflects 
cumulative 

experience of 
threat/harm leading 

to ‘pessimistic’ 
decisions under 

ambiguity 

?

Ambiguous 
stimulus

Rewarding 
event

Harmful or 
threatening 

event

Mendl et al., 2017 Personal communication
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Neave et al. 2013. PLoS ONE 8, e80556

Chronic stress leads to 

pessimistic bias

Routine management stressors 

(transport, mixing, weaning,…) 

cause an increased stress 

reactivity and guide decision-

making towards a more 

pessimistic judgement

Coulon et al, 2015

Judgement bias tasks reveal differences in decision-making under ambiguity

Painful procedures | Dr Diego Moya
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SUMMARY: Applying the One Welfare 
framework to the beef cattle industry

• Pressure towards more sustainable systems: 

• More animal-friendly production systems

• Low use of antibiotics (One Health)

• More attention to animal welfare: 

• Prevent painful procedures

• Provide animals with behavioural possibilities

• Assess affective states

• Farm economy

• Farmers with a healthier income

• Consumers prepared to pay for added value

Summary | Dr Diego Moya



My take home messages

Industry standards, codes of practice and communication strategies are increasingly 
influenced and shaped by citizens’ demands and consumers’ behaviours towards 
welfare issues.

We all have to keep working on getting our message across to the general public 
and policymakers, and connect with consumers’ sensitivities.

Animal welfare is important due to ethical reasons, but also due to its impact on 
animal health (consequences for all stakeholders).

Summary | Dr Diego Moya



diego.moya@usask.ca
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