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ABSTRACT 

THE USE OF PAIN CONTROL FOR DISBUDDING AND DEHORNING PRE-WEANED 

DAIRY CALVES BY FARMERS IN WISCONSIN, USA AND ONTARIO, CANADA 

 

Julia Saraceni       Advisor(s): 

University of Guelph, 2021     Charlotte Winder, DVM, DVSc 

        David Renaud, DVM, PhD 

 

The objectives of this thesis were: (1) to understand the disbudding and dehorning 

practices of Wisconsin dairy producers to better target extension programming to encourage the 

adoption of pain control use by producers; (2) to identify the barriers and motivations that 

influence producers’ use of pain mitigation when disbudding and dehorning calves and 

determine potential tools to reduce barriers to this best practice. Use of pain control appears to 

have increased for Wisconsin dairy producers; however, a substantial portion of participants 

(60%) have yet to adopt this practice. Calf comfort, post-operative performance and better 

farmer experience were identified as motivators for pain control use. Cost, education and 

producer attitude were considered barriers against this practice. Veterinarians were found to be 

influential on both American and Canadian producers. Education of producers by veterinarians 

may be the most effective tool to encourage the uptake of best disbudding and dehorning 

practices by producers. 
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1 CHAPTER ONE: Pain Control Use for Disbudding and Dehorning of 
Dairy Calves by Canadian and American Farmers – A Literature Review 

1.1 Disbudding and Dehorning Overview 

Globally, it is common practice for farmers to disbud and dehorn their cattle (Gottardo et 

al., 2011; Cozzi et al. 2015; USDA, 2016; Winder et al., 2018a). This is done to reduce the risk 

of injury posed by horned cattle to both humans and other animals (Stock et al., 2013; Cozzi et 

al., 2015). The AVMA identifies disbudding as the destruction of horn-producing cells within the 

poll of young calves (AVMA, 2014), which is typically performed using either caustic paste or a 

hot iron. Dehorning is performed on older calves and refers to removal of the horn once it has 

grown to the point of attachment to the skull (CVMA, 2016). Dehorning involves more invasive 

methods (gouge, scoop, wire saw) than disbudding as it requires amputation of the horn. Despite 

the recent introduction of polled genetics in dairy farming, disbudding and dehorning remain 

common practice in North America. In the United States, 94% of American dairy operations 

report having dehorned cattle (USDA, 2016), while the Canadian National Dairy Study reported 

96% of respondents disbudding or dehorning their calves (Winder et al., 2018a).  

All methods of disbudding and dehorning are painful when no pain control is given. 

Behavioural, physiologic and neuroendocrine changes that are indicative of pain can be seen for 

all methods (Stock et al., 2013). Behavioural changes such as an increased heart rate, reduction 

of feed intake and decreased weight gain, along with neuroendocrine changes, such as a change 

in cortisol levels, are indicators of an acute pain response (Stock et al., 2013). Serum cortisol is a 

commonly used indicator of pain and stress in calves, with an initial spike indicating an acute 

pain response seen in all methods of disbudding (Stafford & Mellor 2005; 2011). Pain responses 
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are seen to be greater for dehorning procedures than for disbudding methods (Stafford & Mellor, 

2011; Stock et al., 2013), as evidenced by a larger initial rise in serum cortisol.   

Use of a local anesthetic block will essentially eliminate the acute pain response in calves 

for all methods of disbudding and dehorning (Stilwell et al., 2009; Winder et al., 2018a,b; 

Reedman et al., 2020). Lidocaine is a local anesthetic commonly used in cattle, with onset of 

pain relief occurring within 5 minutes of administration and lasting up to 2 hours (Walz & 

HuiChu, 2014). Lidocaine and other local anesthetics provide pain relief by blocking sensation to 

specified areas of the body through local administration in the tissue, or regional administration 

into the nerve (Walz & HuiChu, 2014). Local anesthetics temporarily block the sodium channels 

along nerve axons, preventing the propagation of action potentials, thereby eliminating sensation 

to the affected area (Walz & HuiChu, 2014).  

While local anesthesia helps to eliminate acute pain, systemic analgesia, such as non-

steroidal anti-inflammatory drugs (NSAIDs), can reduce the longer-term inflammatory pain 

(Stock et al., 2013; Winder et al., 2017; 2018b; Reedman et al., 2020). Non-steroidal anti-

inflammatory drugs (NSAIDs) inhibit enzymes (cyclooxygenase, lipoxygenase, thromboxane) 

that release mediators of inflammation in response to different painful stimuli (Walz & HuiChu, 

2014). Cyclooxygenase (COX) is a common target of NSAIDs and has 2 isoforms (COX-1 and 

COX-2) that release prostaglandins as mediators of pain throughout the body. The expression of 

these enzymes can be inhibited by the use of NSAIDs; therefore, eliminating the release of pain 

mediators and reducing the associated pain response (Walz & HuiChu, 2014).  

When used with local anesthetics and NSAIDs, preliminary research has shown some 

benefit to the use of sedatives for disbudding and dehorning (Caray et al., 2015; Bates et al., 
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2016; Cuttance et al., 2019; Reedman et al., 2021); however, xylazine alone is insufficient at 

eliminating pain during disbudding and dehorning (Stilwell et al., 2010). Possible negative 

effects of xylazine include reduced drinking speed in calves up to 48hrs post-disbudding 

(Reedman et al., 2021) and depressed body temperature in calves for up to 4hrs after initial 

injection (Vasseur et al., 2014). Currently, little research has been done on the effects of xylazine 

sedation when disbudding and dehorning calves, and its use is still debated amongst researchers. 

Both American (American Association of Bovine Practitioners) and Canadian (Canadian 

Veterinary Medical Association) veterinary organizations recommend the combined use of an 

NSAID with a local anesthetic block as best practice for disbudding and dehorning cattle 

(AABP, 2019; CVMA, 2016).  

1.2 Disbudding and Dehorning Standards 

In Canada, all dairy farms shipping milk must meet standards from the national quality 

assurance program proAction, which has required producers to administer a local anesthetic and 

an NSAID before all disbudding or dehorning practices since 2019 (Dairy Farmers of Ontario, 

2020). In addition, a veterinarian-client-patient relationship (VCPR) is required prior to the 

dispensing of any medication for use by producers (NFACC, 2009; Dairy Farmers of Canada, 

2013; The College of Veterinarians of Ontario, 2016). Similarly, all American producers who 

follow standards from FARM (Farmers Assuring Responsible Management) have new 

requirements as of January 2020, which state that all disbudding and dehorning practices must be 

performed with the use of pain control medication (FARM, 2020). In addition to this, a 

veterinarian must be involved in developing the disbudding or dehorning protocol, and all calves 

must be disbudded before 8 weeks of age (FARM, 2020). Unlike Canada, participation in the 
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FARM program is voluntary for American producers. However, it is often required by milk 

processors and it is estimated that 99% of the US milk supply comes from dairy farms under the 

FARM program (National Dairy Farm Program, 2020). 

1.3 Current Disbudding and Dehorning Practices 

Although a number of dairy producers in both Canada and the United States continue to 

disbud and dehorn calves without pain control, both countries are making progress towards the 

full adoption of this practice. Previous work in the US has shown that the majority of producers 

perform disbudding and dehorning procedures without the use of pain control. In a 2006 study, 

while the majority of Wisconsin dairy producers (89%) identified dehorning as painful, most 

(82%) performed this procedure without local anesthetics (Hoe and Ruegg, 2006). Fulwider et al. 

found similar results when evaluating various dairy operations throughout the United States in 

2008, with anesthetics and analgesics being used by only 12% and 2% of producers, 

respectively. A more recent study done by the USDA found that only 28% of American dairy 

operations use a form of pain mitigation (analgesics or anesthetics) when disbudding or 

dehorning calves (USDA, 2018). Based on previous research, it is clear that there is room for 

improvement for these practices. However, there is also a need for new research on this topic to 

determine if these practices have changed in recent years, especially in light of recent changes to 

requirements under FARM.  

A study by Winder et al. (2016) investigating the disbudding and dehorning practices of 

Ontario dairy producers revealed that 62% of producers use a local anesthetic and 24% of 

producers use an NSAID when disbudding and dehorning their calves. Similar results were 

found in the Canadian National Dairy study, with 66% and 25% of cautery users reporting the 
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use of local anesthetics and NSAIDs respectively (Winder et al., 2018a). Previous estimates were 

found to be lower, with only 22% of producers using local anesthetics for the procedure in 2004 

(Misch et al., 2007). It should be noted that these studies were conducted prior to the 

implementation of the proAction requirement for pain control when disbudding and dehorning, 

and the practices of Canadian dairy producers since this time have not been investigated. While it 

does not appear that full adoption of pain control for these practices has been achieved, these 

results show an increase in the use of pain control by Ontario dairy producers over time, 

indicating that substantial progress can be made towards the uptake of pain management for 

disbudding and dehorning. 

1.4 Polled Genetics 

Breeding polled cattle has been suggested as a welfare-friendly alternative to disbudding 

and dehorning in both dairy and beef industries. The United States Department of Agriculture 

(USDA) recommends that producers incorporate polled genetics in their herds to reduce the 

stress associated with disbudding and dehorning (USDA, 2018). While the inclusion of polled 

genetics in beef farming is quite common, initial use of polled genetics in dairy farming was not 

shown to be popular due to the belief that breeding for the polled gene has the potential to 

sacrifice beneficial dairy production traits (Anderson, 2012; Meyer, 2015). In 2013, about one 

quarter of American dairy operations reported the use of some polled genetics on their farms 

(USDA, 2018). In contrast, American beef operations reported horns on less than 8% of calves 

born in 2017 (USDA, 2020). A 2016 survey of Ontario dairy producers reported 38% of 

respondents using a polled dairy sire or polled dairy semen on their farms; however, producers 

reported a concern for sire quality and lack of availability as primary barriers to incorporating 
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polled genetics into their dairy herd (Winder et al., 2016). Although the use of polled genetics in 

dairy farming is relatively new, there is the potential for greater adoption of this practice over 

time.  

1.5 Influences on Behaviour and Change 

1.5.1 Behavioural Change Models and Theories of Behaviour 

Social science behavioural theories have been applied to livestock research to help 

identify why producers behave the way they do and what influences their behavioural choices. 

These theories have been used as a basis for identifying key motivations for decision making, 

and how personal beliefs affect routes of change. The Theory of Planned Behaviour (TPB) and 

the Transtheoretical Model (TTM) have been used in veterinary epidemiological studies (Jansen 

et al., 2010; Ellis-Iversen et al., 2010; Garforth, 2015; Brennan et al., 2016; Richens et al., 2018) 

to better understand patterns of decision making in regards to the implementation of on-farm 

biosecurity measures and disease prevention and control programs. 

Transtheoretical Model. The Transtheoretical Model (TTM) identifies individuals as agents of 

change in their own lives; however, the effectiveness of this change is largely dependent on 

critical pre-conditions, namely the participant’s mindset and expectations (Prochaska & Di 

Clemente, 1982). This theory is based on the idea that the choice to change one’s behaviour is a 

process with various cognitive stages and participants that approach decisions to change with a 

positive mindset, will have greater success (Prochaska & Di Clemente, 1982). According to the 

TTM, behavioural change happens in 5 stages: pre-contemplation, contemplation, preparation, 

action and maintenance (Richens et al., 2018). The first 3 stages (pre-contemplation, 

contemplation, preparation) are prerequisites that mentally prepare an individual for enacting 
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behavioural change. An individual’s readiness to change their behaviour is dependent on which 

of these 5 stages they are in. Barriers to change are specific to the context of each person and the 

stage that they are in, making interventions most successful when they are tailored to the 

individual (Richens et al., 2018). The TTM can be supplemented with the Theory of Planned 

Behaviour, which further identifies the motivations, beliefs and intentions that influence change.  

Theory of Planned Behaviour. The Theory of Planned Behaviour (TPB) argues that an 

individual’s intention to perform a specific behaviour affects the likeliness of them performing 

that behaviour (Ajzen, 1991). Intentions, or motivational factors, are determined by how much 

effort an individual is willing to put into a behavioural action. These motivators are predicted and 

influenced by 3 main factors: attitudes, subjective norms, and perceived behavioural control 

(Ajzen, 1991). An individual’s attitude, or behavioural belief, is the belief that their behaviour 

will lead to a specific outcome (Brennan et al., 2016). For example, a producer’s belief that 

incorporating disease prevention programs on their farm will help to prevent and control disease, 

can encourage the necessary actions required to implement these programs. Subjective norms, or 

normative beliefs, are influenced by the idea that certain individuals or groups believe that 

specific behaviours should be performed by specific individuals (Brennan et al., 2016). For 

instance, a producer’s choice to use polled genetics on their farm, could come from the belief 

that consumers prefer this over the use of a cautery iron or other more invasive methods. Lastly, 

perceived behavioural control is an individual’s perception of their own ability to perform a 

behaviour (Brennan et al., 2016). According to the TPB, this perceived control over an 

individual’s behaviour, coupled with an intention to enact change will lead to behavioural 

achievement (Ajzen, 1991).  
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These theories are important in recognizing potential avenues for behavioural change. 

Through these behavioural change models, the relationship between an individual’s beliefs and 

their actions is clearly identified, allowing for the prediction of behaviour. If routes of change are 

identified and behaviour is predictable, this can provide insight into the most effective ways of 

encouraging positive change in the animal agriculture industry towards improvement of animal 

welfare.  

1.6 Farmer Attitudes and Influences on Behaviour 

1.6.1 Disbudding & Dehorning  

It has been observed that producers’ perception of animal pain as a result of disbudding 

and dehorning varies depending on demographic parameters, such as gender and age. 

Additionally, Norwegian farmers who found cattle diseases to be more painful had the lowest 

prevalence of poor animal welfare indicators on their farms (Kielland et al., 2010). These 

producers (those viewing cattle disease to be more painful) were the oldest group of participants 

studied (Kielland et al., 2010), which may indicate that age is related to pain perception. 

Similarly, a Finnish study found that gender and age were key indicators of pain perception, with 

female producers and older producers assessing a higher level of pain associated with horn 

removal procedures compared to male and younger producers, and females took disbudding pain 

more seriously and were more ready to provide pain medication when disbudding calves 

(Wikman et al., 2013). Researchers also saw that taking disbudding pain seriously, a term used to 

“described producers’ acknowledgement of calf pain and agreeing that disbudding without 

medication is painful for the calf” (p. 6900), was correlated with a higher sensitivity to pain 

caused by cattle diseases. These results echo the findings of Kielland et al. (2010), which 
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demonstrated a relationship between producers’ empathy of animal pain towards various cattle 

diseases and the value they placed on animal welfare.  

Personal beliefs and experiences also play a role in a farmer’s decisions regarding 

disbudding and dehorning calves. Kling-Eveillard et al. (2015) surveyed producers from Italy, 

Germany, and France and found that they made decisions regarding dehorning cattle based on 

their beliefs about farming culture in their region. While some producers viewed dehorned cattle 

to be a representation of modern farming, others perceived dehorning to be against the physical 

integrity of the animal (Kling-Eveillard et al., 2015). In contrast, Brazilian producers had 

negative views of horned cattle and horns in general, identifying the possible future issues such 

as injuries that could arise from keeping horned animals (Cardoso et al., 2016). This is consistent 

with many other countries around the world, as most producers view disbudding and dehorning 

to be necessary procedures (Kling-Eveillard et al., 2015; Hokkanen et al., 2015; USDA, 2016; 

Winder et al., 2018a). 

Despite identifying disbudding and dehorning as necessary, yet painful, most producers 

within these studies did not use pain control for these procedures (Kling-Eveillard et al., 2015; 

Cardoso et al., 2016). Kling-Eveillard et al. (2015) found that producers believed disbudding to 

be a painful procedure but justified the practice as necessary and brief. Despite their 

acknowledgement of animal pain, few producers saw the need for analgesics during this 

procedure and only 15% (14/94) used pain mitigation for disbudding. Interviews with Brazilian 

dairy farmers revealed similar trends with producers expressing a concern for animal welfare and 

describing dehorning to be a painful procedure, yet none of the participants in this study chose to 

use a local anesthetic or NSAID for any horn removal procedures (Cardoso et al., 2016). In this 



 

 

10 

 

study, most producers chose to use cautery disbudding over other methods because they felt that 

it caused the least amount of pain to their animals. This encourages the idea that despite the 

recognition that disbudding, and dehorning do cause animal pain, the real or perceived barriers 

that exist for producers may be substantial enough to discourage their use of pain control 

medication for these procedures. Cardoso et al. (2016) identified producer education as a 

significant barrier to pain control use, with producers indicating that they were not informed on 

disbudding medications and/or did not think that they were necessary for the procedure, since 

animal suffering is brief. Producers also felt that young calves felt less pain than older animals 

during this procedure; however, they did identify “young” animals as calves up to 8 months of 

age (Cardoso et al., 2010). Horns become attached to the frontal bone of the skull in calves much 

younger than 8 months old (Anderson, 2012; CVMA, 2016), making dehorning calves at this 

stage more painful than disbudding (Stafford & Mellor, 2011; Stock et al., 2013). 

1.6.2 Disease Prevention 

Understanding the willingness of farmers to adopt disease prevention and biosecurity 

measures may give insight about the factors that influence compliance on farms in general, 

which may help researchers to better understand the factors that influence producer compliance 

with respect to best practices in dehorning and disbudding.  

In Great Britain, studies identified that farmers believe they have at least some level of 

control over disease prevention or control on their farms (Brennan et al., 2016; Richens et al., 

2018). Most farmers believed that biosecurity did improve animal health and welfare, but that 

disease was inevitable (Richens et al., 2018). Key barriers that were shown to inhibit compliance 

with biosecurity measures were the effectiveness of the measures, time to implement these 
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measures, and disease testing inaccuracies (Brennan et al., 2016). Producers felt that it was 

difficult to implement disease prevention strategies when disease testing inaccuracies existed 

within the programs, making them ineffective or inefficient at times. Interviews with participants 

also revealed that producers relied on their own risk judgement and perceived risk when deciding 

whether or not to implement disease prevention measures on their farms (Brennan et al., 2016). 

Richens et al. (2018) found similar results that display the connection between producer beliefs 

and their on-farm practices. Surveys showed that producers who did not believe disease to be 

inevitable and that had a positive attitude towards the use of biosecurity measures, were more 

likely to carry out these biosecurity measures on their own farms (Richens et al., 2018). 

1.6.3 Public and Government Influence on Producers 

Along with veterinarians and other advisors, producers were concerned with the opinion 

of other industry stakeholders such as their milk buyer, the government, and the public (Brennan 

et al., 2016; Richens et al., 2018). With respect to government influence, attitudes of dairy 

farmers towards biosecurity measures were studied in relation to the Danish biosecurity 

legislation that focuses on endemic disease and recommended disease control programs (Oliveira 

et al., 2018). Most commonly, if biosecurity measures were implemented, they were measures 

that fell in line with some aspect of the recommended legislation. An inability to adapt their 

facilities to comply with legislation when increasing herd size was a primary barrier to 

implementing change in biosecurity, along with lack of knowledge regarding transmission routes 

of infection (Oliveira et al., 2018).  
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1.6.4 Veterinarians as an Influence on Producers 

In addition to personal beliefs, outside influences were seen to affect producers’ decisions 

to undertake disease prevention measures. Veterinarians were seen to have the largest positive 

influence on producers in terms of adopting disease prevention measures (Brennan et al., 2016) 

and producers who had more pre-planned visits with their veterinarian were more likely to 

implement biosecurity measures on their farms (Richens et al., 2018). Veterinarians have been 

considered a trusted source of information surrounding biosecurity measures, along with cattle 

advisors, hoof trimmers, farmer groups and representatives from dairy companies (Oliveira et al., 

2018). Canadian farmers who discussed biosecurity measures with their veterinarian perceived 

these measures to be more effective, and in turn, were more likely to uptake biosecurity practices 

on their own farm (Denis-Robichaud et al., 2019b). However, most veterinarians and producers 

did not report discussing biosecurity practices with each other (Denis-Robichaud et al., 2020) 

and in general, biosecurity measures were not widely adopted with less than 50% 

implementation of a variety of surveyed biosecurity practices (Denis-Robichaud et al., 2019a). 

In terms of veterinary influence on disbudding and dehorning practices, 71% of farmers 

in the U.K. identified veterinary recommendation as an important factor in their consideration of 

NSAID use for disbudding (Hambleton & Gibson, 2017). Most of the respondents in this study 

(94%) reported seeking advice from their veterinarian in regard to use of analgesia for 

disbudding and said veterinary input was influential. While veterinarians are seen to be an 

important source of information for producers, 71% of veterinarians and 45% of producers in 

this study said that veterinarian-farmer discussion of analgesia for disbudding calves was lacking 

(Hambleton & Gibson, 2017). In Canada, veterinarians have an influential presence on farmer 
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behaviour as well, with 73% of dairy producers finding veterinarians influential on their decision 

to change disbudding or dehorning practices (Winder et al., 2016). In addition, within this 

population, frequent (every 2 weeks) herd health visits with a veterinarian were associated with 

producers’ use of local anesthesia for disbudding and dehorning (Winder et al., 2016). 

Veterinarians seem to be aware of their influence on producer behaviour and attitudes as 

evidenced by the results from Sumner and von Keyserlink (2018). Focus groups revealed that 

veterinarians recognize their role in educating clients through social influence and feel that they 

have a responsibility to improve calf welfare through shifting normative attitudes towards calf 

management (Sumner & von Keyserlink, 2018). It is clear that veterinarians can be influential on 

the perspectives and behaviours of producers, and that veterinarian-client communication is 

important regarding animal welfare practices, particularly the administration of pain medication 

for disbudding and dehorning calves.  

1.7 Qualitative Research Framework 

Many scientific disciplines use a qualitative research framework to gain a better 

understanding of the motivations and barriers that influence behaviour, such as a producer’s 

decision to adopt best practices for calf care and animal welfare. Research paradigms, such as the 

positivist and interpretivism paradigms, act as a guide for researchers and influence the 

methodological approach of the study. The chosen research methodology is based on the specific 

paradigmatic views of the researcher and differs based on the objectives of the study. Qualitative 

research allows for understanding the why of behaviour and provides highly valuable information 

that cannot be obtained without this approach to data collection and analysis.  
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1.7.1 Research Paradigms: Positivism vs. Interpretivism 

Paradigms consist of 4 components that work together to guide research: ontology, 

epistemology, methodology, and methods (Scotland, 2012). Ontology studies the nature of 

existence and what constitutes reality (Crotty, 1989). While ontology is concerned with 

understanding what is, epistemology is focused on understanding what it means to know (Crotty, 

1989) by studying how knowledge can be created, acquired and shared (Scotland, 2012). Each 

research paradigm views ontology and epistemology differently, based on its own philosophical 

assumptions. These differing ontological and epistemological views translate to different ideas of 

what constitutes knowledge and reality, guiding different research approaches and objectives for 

different paradigms (Scotland, 2012). Therefore, the methodology and research methods that are 

developed to reflect a specific research approach will differ between paradigms. Two common 

paradigms seen in quantitative and qualitative research are the positivist paradigm and the 

interpretivist, or constructivist, paradigm.   

 The positivist paradigm is typically used in quantitative research, and uses deductive 

reasoning to prove, or disprove, a theory. Positivism has roots in objectivity and realism and uses 

factual data to discover absolute knowledge (Scotland, 2012). Traditionally, this type of research 

aims to verify, or falsify, a pre-determined hypothesis using quantifiable and objective 

measurements (Guba & Lincoln, 1994). By controlling the conditions of the experiment, 

researchers are able to identify relationships and predict outcomes without external influence or 

confounding. This allows for causal and temporal relationships to be determined without the 

influence of personal views or biases (Guba & Lincoln, 1994). The positivist paradigm is useful 

in scientific research when the objective is to predict outcomes and determine a cause-effect 
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relationship (Alharahsheh & Pius, 2020); however, there are some limitations to consider with 

this research framework. Certain factors that make the positivist paradigm robust in the eyes of 

many traditional scientific researchers are precisely the factors that researchers from other 

frameworks can consider limiting. Utilizing controls, randomization and other approaches to 

reduce individuality and contextuality allows for the discovery of objective and definitive results 

in traditional scientific research; however, it can be argued that this approach reduces external 

generalizability due to contextually stripped situations (Guba & Lincoln, 1994; Scotland, 2012). 

This research framework is also generally more concerned with identifying how objective factors 

relate to outcomes, rather than understanding the meaning behind human behaviour. This lack of 

insight can be seen as limiting and it is argued that qualitative research not only sheds light on 

the purpose behind human behaviour, but also provides the contextuality that the positivism 

paradigm lacks (Guba & Lincoln, 1994).  

The interpretivist, or constructivist, research paradigm uses inductive reasoning and 

applies the understanding that different groups interpret things in different ways. While the 

positivist paradigm has realist and objective ontological and epistemological views, the 

interpretivist paradigm is based on relative and subjective assumptions (Scotland, 2012). Social 

scientists tend to use this research framework for studies that consider contextual differences 

between individuals (cultures, circumstances, experiences) to explain differences in social 

realities and behaviours (Alharahsheh & Pius, 2020). Interpretivist researchers consider the 

further depth that can be provided from individual perspectives and behaviours, and value this 

information as a way of providing deep understanding of different cultures, contexts and 

circumstances (Alharahsheh & Pius, 2020). This paradigm is dependent on the interaction 
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between researcher and subject, which allows for the findings of this type of research to be 

identified as the study progresses (Guba & Lincoln, 1994). There is clear value in the 

interpretivist paradigm and qualitative research; however, just as with the positivist approach, 

there are some shortcomings associated with this framework. As this paradigm has a foundation 

in subjectivity, establishing validity can be difficult and the results of this research have limited 

transferability (Scotland, 2012).  

While the positivist paradigm aims to explain phenomena and establish facts or laws 

through hypotheses, the interpretivist paradigm looks to provide understanding of human 

motivations through contextual, individual situations (Guba & Lincoln, 1994). Although these 

two paradigms differ in many aspects, both provide great value to the world of research and are 

useful in different capacities. When trying to better understand dairy producers’ perspectives 

towards certain animal welfare practices such as disbudding, both the positivist and interpretivist 

paradigms are needed. Through a positivist approach, associations between producer parameters 

and specified outcomes can be determined, allowing researchers to identify factors that increase 

or decrease the likelihood of taking up best practices for calf welfare. In addition, the 

interpretivist paradigm allows for the in-depth understanding of producers’ own perspectives, as 

well as their self-identified barriers and motivations towards the adoption of animal welfare 

practices. The information gained from both of these approaches will be invaluable in allowing 

researchers to curate future educational resources for producers, with information that has been 

specifically tailored to the needs of this population.   
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1.7.2 Qualitative Methodology 

A researcher’s methodological approach greatly depends on their research question and 

paradigmatic views (Scotland, 2012). To better understand producers’ motivations and barriers 

to behaviour, a qualitative, interpretivist approach to research is needed. The methodology 

needed to conduct this type of study varies; however, interviews and focus groups are common 

choices. Other methodological approaches include observational field work and unobtrusive 

methods involving previously acquired data (Aurini et al., 2016). The intrinsic nature of 

qualitative research allows participants to authentically express their opinions, attitudes and 

thoughts through open-ended questions in interviews and focus groups. While interviews focus 

on the opinions and experiences of one individual, focus groups incorporate a group dynamic to 

data collection, with the group discussion relying heavily on interactions and conversations 

between participants (Aurini et al., 2016).  

Analysis of qualitative data is vastly different from the analysis involved with 

quantitative data. While quantitative studies aim to obtain definitive facts and laws from 

numerical data, qualitative research is more interested in individualized data from participants 

and understanding the meaning and context of that information. However, discourse analysis can 

also be used to effectively analyze qualitative data and text (Liamputtong, 2009). Both analysis 

techniques require coding of textual information; however, the codes and themes identified by 

the researcher will differ based on their analytical approach.  

Thematic analysis aims to organize data into patterns of meaning based on what is being 

said by individuals or groups (Liamputtong, 2009; Braun & Clarke, 2012). These patterns, also 

referred to as ‘themes’, are used to identify and organize data to find repeated patterns of 
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meaning in the text. The themes identified by the researcher are relevant to the particular 

research question or topic being explored and aim to answer that question through the insight 

gained from individual opinions and perspectives (Braun & Clarke, 2012). Thematic analysis is 

an iterative process that involves a number of steps to uncover themes and patterns in the data. 

Firstly, researcher will become familiar with the data, often through transcription and visual 

analysis via reading over the text (Liamputtong, 2009; Braun & Clarke, 2012). During this initial 

assessment, the researcher will record any observations or notes that they feel provide context or 

meaning to the data. This is also when the researcher might identify emerging themes or sub-

themes that they feel are relevant to their research topic. At this point, the coding begins as the 

researcher analyzes the data and categorizes phrases, words and observations into codes within 

the literature (Liamputtong, 2009; Braun & Clarke, 2012). Connections and relationships 

between codes can be identified, allowing the researcher to interpret the data, find meaning in the 

text, and determine theories or notions about their data set (Liamputtong, 2009).  

1.7.3 Limitations in Qualitative Research: Validity 

Qualitative research often uses the interpretivist paradigm, which creates challenges with 

validity and reliability of the collected information and interpretation of the data (Scotland, 

2012). Views and perspectives differ from person to person; therefore, reaching a consensus in 

the data is not the aim of this research and the participants are not expected to have the same 

interpretations as the investigators. Qualitative research is built on the idea that the data is 

subjective, meaning that it cannot be evaluated for robustness in the same ways as quantitative 

research (Scotland, 2012). The validity of a qualitative study is determined by the researcher and 

the methodology they choose. The investigator decides when they have reached saturation in 
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responses (no new data are found and data collection can cease), whether their themes are good 

representations of the data and how to interpret the patterns in meaning that they have identified 

(Creswell & Miller, 2000). The lens that a researcher uses to establish validity is their own; 

therefore, it is not the only possible view or perspective of the data.  

There are a number of ways of establishing validity and reliability in qualitative research. 

It is important to consider validity of the study from the beginning of the data collection process 

(Aurini et al., 2016). Researcher bias and reactivity can become threats to the validity of a study 

if not acknowledged and properly mitigated. Researcher reflexivity is the process of reflecting on 

one’s own personal beliefs, assumptions and biases (Creswell & Miller, 2000), which helps with 

understanding how an individual’s assumptions and preconceptions might affect their 

interactions with research participants (Aurini et al., 2016). Participant and researcher reactivity 

can also be a concern, with either party subconsciously changing their behaviour due to the 

presence of the other, or due to the context of the research. This can be mitigated by 

acknowledging biases through reflexivity and encouraging authentic responses from participants 

by ensuring confidentiality (Aurini et al., 2000). Validity of data analysis can be established 

through the researcher’s lens and involves the investigator examining the data repeatedly to 

ensure they have correctly identified solid themes, and to evaluate if their constructs and 

relationships make sense (Creswell & Miller, 2000). Participant validation, or member checking, 

is an additional way to establish validity through the secondary lens of the participant (Creswell 

& Miller, 2000; Aurini et al., 2016). This involves asking participants for feedback to ensure that 

the researcher has interpreted their words and opinions correctly. Researchers can also use 

external sources or investigators to look for convergence across multiple areas using triangularity 
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(Cresswell & Miller, 2000; Aurini et al., 2016). This method validates the information and data 

collected across multiple participants, multiple theories, different methods of acquiring data and 

even among different researchers. Related to triangulation is the use of disconfirming evidence, 

whereby researchers identify a particular theme or idea and then examine the data to find 

evidence that either confirms or disputes their argument (Creswell & Miller, 2000). 

1.8 Summary and Research Objectives 

Disbudding and dehorning of calves are common, yet painful, practices. When performed 

with the use of anesthetics and analgesics, the pain associated with these procedures is greatly 

reduced. While it appears that adoption of pain control for these procedures is increasing, a 

proportion of dairy producers in Canada and the United States continue to disbud and dehorn 

calves without pain mitigation. Producers’ beliefs and attitudes have been shown to influence 

their behaviour and choices, along with external influences, such as their veterinarians. There is a 

need for updated research on the current disbudding and dehorning practices of dairy producers 

in the United States, as well as an investigation into the motivations and barriers that determine 

producers’ use of pain control for these procedures. As these practices are common throughout 

North America, there is great interest in this topic and further information is needed to improve 

animal welfare through greater adoption of pain control when disbudding and dehorning. A 

mixed methods research approach that combines both quantitative and qualitative aspects will 

allow for further understanding of common disbudding and dehorning practices by producers, as 

well as the opinions and attitudes that influence these practices.  

The primary objectives of this thesis are to: 
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1) Identify the current disbudding and dehorning practices for pre-weaned dairy calves by 

farmers in Wisconsin, USA, in order to better target extension programming and 

encourage the adoption of best practices by producers (Chapter 2) 

2) Better understand the opinions and perspectives of Ontario dairy producers towards the 

use of pain control for disbudding and dehorning, so that motivations and barriers to pain 

control use can be identified (Chapter 3) 
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2.1 Abstract 

Many dairy farmers in North America disbud or dehorn their cattle to improve human and 

animal safety. The Farmers Assuring Responsible Management (FARM v. 4.0) program requires 

that disbudding be performed prior to 8 weeks of age, with pain control medication. The 

objective of this observational cross-sectional study was to quantify disbudding and dehorning 

practices of Wisconsin dairy producers to target future extension programming. Responses from 

217 Wisconsin dairy producers and calf raisers were collected via digital surveys distributed at 

extension events and through industry contacts. Of the 217 respondents, 188 performed on-farm 

disbudding themselves. Most (61%) used caustic paste as their primary method, which was most 

commonly applied on the day the calf was born (53%). Hot iron was used by 32% and surgical 

methods (gouge, scoop or wire saw) by 6%. Hot iron disbudding was most commonly performed 

at 4 to 8 weeks of age (41%) and 1 to 4 weeks of age (33%), whereas surgical methods were 

most commonly performed at 8 weeks or older (73%).  Pain control medication was used by 

43% of respondents. Specifically, 35% used an anti-inflammatory and 21% used a local nerve 

block. Veterinary involvement in creating the disbudding protocol was associated with an 

increased odds of using pain control. Respondents with a target weaning age of >10 weeks had 

greater odds of complying with FARM disbudding requirements and were also more likely to use 

polled genetics. Respondents aged 18 to 34 and respondents with > 60 calves were more likely to 

have made changes to their disbudding or dehorning protocol in the last decade. Although use of 

pain control was higher than in previous U.S. studies, full adoption of pain management requires 

further extension efforts. Veterinarians appear influential on adoption of pain control and their 

involvement may encourage adoption. Further research should investigate how the 
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implementation of new FARM v. 4.0 standards will change the disbudding and dehorning 

practices of American dairy producers.  

Key Words: pain management, welfare, dairy calf, analgesia, anesthesia 

 

2.2 Introduction 

Many farmers around the world choose to disbud or dehorn cattle to mitigate the risk of 

injury to themselves and other animals posed by horned cattle (Stock et al., 2013; Cozzi et al., 

2015). Disbudding refers to the destruction of the horn-producing germinal cells of the horn bud 

of young calves (AVMA, 2014), and is often performed using caustic paste or a hot iron (USDA, 

2018). Dehorning refers to removal of the horn once it has attached to the frontal sinus of the 

skull and requires more invasive amputation methods (CVMA, 2016).  

All disbudding or dehorning methods are painful (Stafford & Mellor, 2005; 2011). 

Amputation (dehorning) produces the most dramatic increase in pain markers compared to 

disbudding methods (Stafford & Mellor, 2011; Stock et al., 2013). The initial serum cortisol 

spike, an indicator of acute pain and stress, is virtually eliminated through the use of a local 

anesthetic block, for all methods of disbudding and dehorning (Stilwell et al., 2009; Winder et 

al., 2018a,b; Reedman et al., 2020b). Longer term inflammatory pain has been shown to be 

reduced by administering a non-steroidal anti-inflammatory drug (NSAID) for both caustic paste 

(Stilwell et al., 2009; Winder et al., 2017; Reedman et al., 2020b), and hot iron methods (Stock et 

al., 2013; Winder et al., 2018b). Sedation may also be used during these procedures to help 

manage calf handling; however, the use of xylazine alone is insufficient at eliminating the pain 

response associated with disbudding (Stilwell et al., 2010). Although preliminary work has 
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shown some benefit, there is a research gap with respect to how sedatives may work in 

conjunction with local anesthetics and NSAIDs to mitigate pain during disbudding or dehorning 

(Caray et al., 2015; Bates et al., 2016; Reedman et al., 2020a).  

Many veterinary organizations and animal welfare assessment programs have statements 

regarding use of pain management when calves are disbudded or dehorned. Specifically, the 

Canadian Veterinary Medical Association (CVMA) and American Association of Bovine 

Practitioners (AABP) recommend the use of local anesthetic and analgesic drugs for all methods 

of disbudding or dehorning (CVMA, 2016; AABP, 2019). American dairy producers who 

participate in Farmers Assuring Responsible Management (FARM) have new expectations as of 

2020 that state that a veterinarian must be involved in the creation of a disbudding or dehorning 

protocol, calves must be disbudded before 8 weeks of age and pain control medication must be 

used for all disbudding and dehorning practices (FARM, 2020). Specifically, the expectation for 

disbudding age has been elevated from a Continuous Improvement Plan (CIP) with a 3-year 

corrective timeline to a Mandatory Corrective Action Plan (MCAP) with a 9-month corrective 

timeline. The expectations for pain control use and veterinary involvement are new standards 

with a CIP and a 3-year corrective timeline as of January 1st, 2020 (FARM, 2020). Although 

participation in the FARM program is voluntary for American producers, it is often required by 

milk processors and is increasingly popular with 99% of the US milk supply being covered under 

the FARM program (National Dairy Farm Program, 2020). 

 Although previous studies conducted in 2004, 2005, and 2014 revealed that the majority 

of producers in the USA (81%, 88% and 72% respectively) perform these procedures without 

any pain mitigation (Hoe and Ruegg, 2006; Fulwider et al., 2008; USDA, 2018), recent research 
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exploring if these practices have changed since that time is lacking. A 2016 study investigating 

the disbudding and dehorning practices in Ontario, Canada showed that, compared to work 

conducted 10 years prior, producer and veterinary use of local anesthetics, sedatives, and 

NSAIDs when disbudding and dehorning had substantially increased (Winder et al., 2016). 

Similarly, the use of NSAIDs for disbudding and dehorning by veterinarians in the United 

Kingdom was seen to have significantly increased when compared to previous estimates from 

2006 (increased to 56% from 3% previously; Hambleton and Gibson, 2017). These results 

demonstrate that substantial progress can be made in the uptake of pain control for disbudding 

and dehorning over time.  

 The objective of this cross-sectional study was to understand current disbudding and 

dehorning practices by Wisconsin dairy producers to better target extension programming to 

encourage the adoption of best practices by producers. This study also explores producer 

demographics, farm demographics and farmer attitudes, and their associations with different 

disbudding and dehorning practices. It was hypothesized that veterinarian involvement will be 

highly associated with use of pain control medication, as well as compliance with FARM 

disbudding practices. 

 

2.3 Materials and Methods 

This manuscript is reported following the Strengthening the Reporting of Observational 

Studies in Epidemiology – Veterinary Extension (STROBE-vet) reporting guidelines statement 

(Sargeant et al., 2016). This project was approved by the UW-Madison Education and 

Social/Behavioural Science Institutional Review Board (submission ID #2019-1000). 
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2.3.1 Survey Populations and Survey Delivery 

The survey was distributed throughout the fall of 2019, at extension events within 

Wisconsin, as well as online (email, social media). Although any producer in the United States 

was eligible to participate, Wisconsin was the most commonly represented state. Wisconsin was 

specifically targeted for this survey due to it having the second highest volume of milk produced 

and number of dairy cows in the United States (USDA, 2019). A sub-analysis specific to the 

disbudding and dehorning practices of Wisconsin dairy producers was planned. Survey 

participants were recruited through industry contacts (veterinarians, nutritionists, sponsors, 

industry organizations) and at producer extension events. The 2019 World Dairy Expo in 

Madison, WI was the main in-person event used for participant recruitment; however, this event 

did not result in a substantial number of respondents. Individual University of Wisconsin (UW) 

Madison Division of Extension county agriculture educator team members also administered the 

survey at other events and in one-on-one interactions with producers.  

Eligibility criteria of participants in the survey included English-speaking dairy producers 

or calf raisers in the United States. Participants were selected based on their availability and 

willingness to participate in the survey, including being at least 18 years of age and able to 

answer questions about calf-management practices on the farm where they worked. The survey 

was closed on December 31st, 2019, prior to implementation of new requirements for FARM 

(version 4.0). A total of 423 producers were surveyed from various states across the U.S; 

however, only producers from Wisconsin who perform their own on-farm disbudding or 

dehorning (188) were included in this analysis. No formal sample size calculation was completed 

for this survey. A convenience sample of producers was used to reflect the population that would 
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be likely to engage in extension programming hosted by UW-Madison. Researcher motivations 

were tied to extension work; therefore, the convenience sample was representative of those who 

were already interested in UW-Extension, as well as those who would be likely to participate in 

future extension events.  

2.3.2 Survey Design  

This survey was a mixed methods questionnaire, with both qualitative and quantitative 

aspects. Seventy-nine survey questions on disbudding and dehorning practices were developed 

based on questions used in previous surveys (Stanton et al., 2015; Winder et al., 2016) and 

audience questions during UW-Madison Extension presentations. The survey also explored other 

aspects of calf-care, including calf housing, feeding, weaning, and respondents’ satisfaction with 

calf growth and performance (Supplemental File S1: https://doi.org/10.5683/SP2/BXNRES). 

Survey collaborators reviewed the questions before they were approved for distribution. The 

survey was piloted by 6 dairy producers to ensure appropriate survey length and clarity of the 

questions. Pilot responses were included in the final analysis since no substantial survey changes 

were made. The survey was hosted in Qualtrics (Qualtrics, Provo, UT) and delivered directly to 

participants online (email, social media) and through the Qualtrics app, which was pre-loaded 

onto iPads at in-person extension events. 

Although this survey was distributed to a convenience sample of producers, certain 

measures were taken to avoid biases through survey design. The presentation of multiple-choice 

responses was randomized whenever possible and the number of questions presented on each 

page of the survey was limited to prevent the respondent from seeing how certain questions led 
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to others. The survey was also advertised as a “calf-care survey” rather than a disbudding or 

dehorning survey.  

Questions included those on demographics, including role on the farm. Respondents were 

classified as owners or co-owners, farm managers, or calf-care staff. Those who indicated other 

roles were categorized into the most similar category. Herd size was estimated using the reported 

number of heifer calves that were being fed milk at the time of the survey. Respondents were 

asked to indicate the percentage of their calves that were disbudded or dehorned with each of the 

following methods: caustic paste, small burner, larger burner, gouge, scoop or Barnes method, 

wire saw, and other. Respondents were also able to select ‘I don’t know’ as a response to this 

question. Using a wire saw or gouge, scoop or Barnes method was combined into one category 

as ‘surgical methods’. Large and small burners were also combined into one category.  

Respondents were asked how painful they perceived 5 different disbudding or dehorning 

scenarios to be (assuming no use of pain mitigation): caustic paste administered on d 1 of life, 

caustic paste administered on d 10, hot iron on d 10, hot iron at 7 wk, and gouge/hot iron at 5 

mo.  Respondents scored each method from 0 to 10, with 10 reflecting the worst pain imaginable 

and 0 reflecting no pain at all. These 5 scenarios were thought to represent the general calf ages 

at which these disbudding and dehorning practices are typically performed. The pain scores 

associated with disbudding calves at 7 wk old using a hot iron were used as an estimate of pain 

perception in logistic regression models. This method and age were thought to be familiar for 

most respondents, as most producers perform disbudding with a hot iron (USDA, 2018) and 7 

weeks was thought to be a common age for this procedure.  
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Respondents were also asked to indicate which medications they used for disbudding or 

dehorning the majority of the time, which included: a local nerve block, a sedative/tranquilizer, 

and/or an NSAID. Respondents could also select ‘no medications are used’ or ‘I don’t know’. 

Respondents were asked how often they had to repeat disbudding or dehorning on their farm, as 

well as questions related to their veterinarian, such as if their veterinarian-producer relationships 

had influenced their disbudding or dehorning methods, if they had regularly scheduled visits with 

their veterinarian, and if their veterinarian was involved in developing their disbudding or 

dehorning protocol.  

 Producers were able to provide open text responses to questions asking why respondents 

chose to use or not use polled genetics in their herd, why respondents use the disbudding or 

dehorning method that they selected, and what changes respondents had made to their 

disbudding or dehorning protocol in the last 10 years and why. These responses were analyzed 

qualitatively, as described below. 

2.3.3 Statistical Analysis  

Survey responses were exported from Qualtrics into Microsoft Excel (Microsoft Excel 

Version 16.42 for Mac, Microsoft Corporation, 2020). Descriptive statistics, including count 

data, mean scores, median scores, standard deviations, maximum values and minimum values, 

were evaluated in Excel, whereas STATA15 (Stata/IC Version 15.1 for Mac, StataCorp, College 

Station, TX) was used for all regression analysis. An a priori data analysis plan (Supplemental 

File S2: https://doi.org/10.5683/SP2/BXNRES) was created for all analyses, including strategies 

for regression model building and thematic analysis for the open text responses.  
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Participant responses to questions concerning producer role and primary disbudding or 

dehorning method were categorized for clarity and analysis. Respondents who were owners and 

had other roles on the farm were included in the ‘owner or co-owner’ category. Herd managers, 

calf managers, and any respondents with a managerial role [consultant (n = 1), general manager 

(n = 1), veterinarian (n =2)] were categorized as ‘managers’. Calf-care staff and general farm 

staff were classified as ‘calf-care staff’. Respondents were categorized into their primary 

disbudding or dehorning method based on the method that they reported to use most commonly 

on their calves. Seven respondents had an equal split between 2 methods. For analytical 

purposes, these respondents were categorized into the disbudding or dehorning method with less 

respondents to increase the comparability of categories. Those reporting 50% surgical dehorning 

and 50% disbudding (hot iron or caustic paste) (n = 5) were classified as primarily surgical. Two 

respondents reported 50% hot iron and 50% caustic paste and were categorized as primarily hot 

iron.     

A logistic regression model was built for each of the following outcomes: respondents’ 

compliance with FARM v. 4.0 disbudding and dehorning expectations, respondents’ decisions to 

make changes to their disbudding or dehorning protocols, respondents’ use of pain control and 

respondents’ use of polled genetics. In each model, continuous variables were visually assessed 

for linearity using a Lowess curve and were adjusted to correct for a non-linear result if needed. 

Univariate analyses were done for each model using a liberal P-value (< 0.20). Variables that 

were potentially significant at the univariate level were offered to the multi-variable model. 

Significant variables at a P-value of 0.05 were retained in the final model. Two-way interactions 

were evaluated between variables suspected to interact based on evidence from the literature and 
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remained in the final models if significant. Confounders were identified as any variable that 

when removed, changed the coefficients of the remaining variables by a value greater than 20%. 

Outliers were visually evaluated using a scatter plot of standardized residuals and model fit was 

assessed using the Hosmer-Lemeshow goodness-of-fit test.   

 Differences in equality of distribution were tested for all two-way comparisons between 

the 5 disbudding or dehorning scenarios (caustic paste applied on d 1, caustic paste applied on d 

10, hot iron used on d 10, hot iron used at 7 wk, gouge/hot iron used at 5 mo) using Kolmogrov-

Smirnov tests. Additionally, differences in equality of distribution between respondents 

categorized as primarily hot iron and caustic paste users were assessed within each of the 5 

disbudding or dehorning scenarios using Kolmogrov-Smirnov tests. As surgical amputation was 

an uncommonly selected method, this was not evaluated. A critical value of P < 0.05 was used 

for all tests, and histograms were used to visually assess differences in distributions between 

groups. 

2.3.4 Qualitative Analysis 

Text responses were converted from Microsoft Excel text to a Microsoft Word document 

and then imported into NVivo12 (version 12.6.0, QSR International, 1999) to be analyzed 

qualitatively. An individual researcher (JS) scanned the text responses and performed thematic 

analysis, organizing quotes based on common themes (Aurini et al., 2016). Codes were created 

that reflected general topics, with more specific sub-topics within each overarching code. Written 

responses from respondents were categorized into these codes and analyzed for common themes, 

frequently discussed topics or comments reflecting unique opinions.  
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2.4 Results 

2.4.1 Respondent Demographics 

Answering all questions in this survey was not a mandatory requirement; therefore, some 

questions will not have a 100% producer response rate. The values reported throughout are 

representative of those who answered each survey question. A total of 217 producers from 

Wisconsin who raised calves responded to the survey. Further analysis was limited to 

respondents who performed at least some of the on-farm disbudding themselves (87%; 188/217) 

rather than those who outsourced disbudding to their veterinarian or veterinary technician (13%; 

29/217). Of these 188 retained respondents, the mean (± SD) number of heifer calves being fed 

milk at the time of survey response was 110 ± 415. Five (3%) reported solely rearing calves, 

while the rest reported also milking cows. Sixty-eight percent of respondents who answered 

questions about gender (n = 180) were female and 32% were male. The majority of respondents 

were between 35 and 54 years old (42%), with 34% of respondents between 18 and 34 years old 

and 20% aged 55 or older. The majority of respondents were owners or co-owners of their farm 

(61%), followed by managers (29%) and calf care staff (10%). The highest level of education 

completed was a 2 or 4-year degree (53%), followed by college or trade school (18%), high 

school (13%), and graduate degree (10%). 

 With respect to respondents’ calf care management practices, the target age for calves to 

be completely weaned off of milk was most commonly reported as 8 to 9 weeks old (57%), 

followed by 6 to 7 weeks old (24%; 45/188), and 10 weeks old or greater (12%); 14 respondents 

(7%) reported weaning by methods other than age. For the majority of time that their calves were 

on milk, respondents indicated that calves were most commonly housed individually (81%), as 
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opposed to other housing strategies (19%) such as in groups, pairs or a combination of housing 

styles. 

Most respondents reported that 7 or more quarts of milk per day were fed to 4-week-old 

calves (58%) while 40% reported less than 7 quarts per day; the question was phrased in terms of 

quarts, which is the most familiar unit of measure for this survey audience, and 4-week-old 

calves were specified to capture the peak milk allowance. Forty-nine percent of respondents 

reported being somewhat satisfied by the growth performance and health of their milk fed heifer 

calves, with 35% being extremely satisfied and 15% being less than satisfied (neither satisfied 

nor dissatisfied, somewhat dissatisfied or extremely dissatisfied).  

 Respondents (n = 173) answered questions on what resources they consult when 

evaluating new farming practices or technologies, with the ability to select any applicable 

resources. The most frequently selected options were veterinarians (86%), other dairy producers 

or calf raisers (82%), print publications (76%), online sources (73%) and a nutritionist (72%). 

Thirty-nine percent of respondents reported that they consult an extension educator for 

information regarding new farming practices or technologies. Of the respondents who answered 

questions regarding UW-Madison extension education (n = 185), 55% indicated that they would 

be interested in receiving further information, resources or training on dairy calf care from UW-

Madison extension. Specifically, participants (n = 94) indicated that they would be interested in 

learning more about disbudding and dehorning procedures (66%), pain control medications for 

disbudding or dehorning (65%), and pair or group housing for pre-weaned calves (78%). 

Respondents had the opportunity to select more than one of these options, as well as indicate any 

other topics that they were interested in through text responses.  
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2.4.2 Disbudding or Dehorning Practices 

The disbudding or dehorning method was categorized based upon the most commonly 

used method if more than one was selected by the respondent. Fifty-four percent of respondents 

used only one method of disbudding or dehorning, while 46% of respondents used a combination 

of methods. Most respondents (61%) used caustic paste as their primary method of disbudding, 

followed by a hot iron burner (32%) and fewer reported use of surgical methods (gouge, scoop or 

wire saw; 6%).  

Respondents were also asked about procedures to prepare for or follow-up after 

disbudding or dehorning. Of the 187 respondents who answered this question, 126 (67%) clipped 

the hair of the calves before disbudding or dehorning. For caustic paste (n = 114), a minority of 

respondents reported putting duct tape over the paste after application (36%) or removing the 

paste a few hours after application (6%). Seventy-four percent of the respondents who used 

caustic paste, 30% of those who used a hot iron (18/61) and 55% of those who used surgical 

methods (6/11) had to repeat their disbudding or dehorning procedures at least occasionally due 

to a failed first attempt. 

 The most commonly indicated age for calves to be disbudded with caustic paste was on 

their first day of life (53%), followed by 1 d to 1 wk old (38%) and between 1 and 4 wk of age 

(9%). For respondents who used a hot iron (n = 61), calves were most commonly disbudded at 4 

to 8 wk of age (41%), followed by 1 to 4 wk of age (33%), greater than 8 wk of age (16%), and 1 

d to 1 wk old (8%). Dehorning using surgical methods (gouge, scoop or wire saw; n = 11) was 

most commonly reported at 8 wk of age or older (73%). Surprisingly, some respondents reported 
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using surgical methods to disbud calves younger than 4 wk old (18%) or between 4 to 8 wk of 

age (9%). 

 Fifty-five percent of respondents who answered questions related to veterinary 

involvement (n = 185) indicated that their veterinarian was involved in developing their 

disbudding or dehorning protocol. Eighty-seven percent of respondents had regularly scheduled 

visits with their veterinarian (i.e. herd health).  

2.4.3 Pain Management for Disbudding or Dehorning 

Overall, 43% of respondents reported using some form of pain control for disbudding or 

dehorning, while 50% did not use any medications and 4% were not aware of the medications 

that were used for disbudding or dehorning on their farm. Specifically, of the respondents who 

use pain control (n = 81), an NSAID was reported by 80% (65/81) of respondents followed by a 

local nerve block (49%; 40). A sedative/tranquilizer (typically xylazine) was also used by 12% 

of respondents. Lidocaine was the only option presented as a local anesthetic on this survey. Ten 

percent of respondents using lidocaine indicated that they use it buffered with sodium 

bicarbonate. Twenty-five percent of respondents use unbuffered lidocaine and 65% of 

respondents who use lidocaine are unsure if it is buffered with sodium bicarbonate. The most 

common NSAID used by respondents was meloxicam (72%), followed by flunixin meglumine 

(38%) and ketoprofen (2%). Nine percent of respondents use both meloxicam and flunixin 

meglumine. Forty producers (62%) use only meloxicam, while 26% of respondents use only 

flunixin meglumine. One producer indicated that they exclusively use Aspirin. Most respondents 

indicated that their calves received only a single dose of an NSAID (74%). 
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When examining drugs used in combination as well as individually, respondents (n = 85) 

indicated the following: 47% of respondents used only an NSAID, 26% of respondents used an 

NSAID in combination with a local nerve block, 15% of respondents used only a local nerve 

block, 5% of respondents used only a sedative/tranquilizer, 4% of respondents used a local nerve 

block combined with a sedative, 2% of respondents used a combination of all 3 medications, and 

one producer used a sedative along with an NSAID.  

For medications used, separated by disbudding or dehorning method, 39% of caustic 

paste users, 51% of hot iron users, and 45% of respondents using surgical methods used pain 

control medications when disbudding or dehorning their calves. Lidocaine was used by 17% of 

respondents using caustic paste, 30% of those using a hot iron, and 18% of those using surgical 

methods. Anti-inflammatory/NSAIDs were used by 33% of respondents disbudding with caustic 

paste, 21% of those disbudding with a hot iron, and 36% of those who dehorn by surgical 

methods.  

Respondents indicated that they had discussed pain control medications with their 

veterinarian in the last 6 mo (32%), 6 mo to 1 yr ago (16%), 1 to 3 yr ago (19%) and more than 3 

yr ago (7%). Twenty-two percent of respondents had never discussed pain control medications 

with their veterinarian.  

2.4.4 Producer Justification for Using Pain Management  

 Respondents were asked to select reasons why they chose to use or not use a medication 

for disbudding or dehorning. This question was answered by 98% (64/65) of NSAID users. The 

most commonly selected reasons for use of NSAIDs were importance for managing pain (89%) 

availability (64%) and reasonable cost (44%). One hundred and fourteen respondents answered 
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questions related to why they choose not to use an NSAID. The most commonly selected reasons 

for not using an NSAID were that it was not necessary for handling calves (31%), the respondent 

was not familiar with the drug (24%), or that it is not necessary for managing pain (23%).  

 The most commonly selected reasons for using a local nerve block were importance for 

managing pain (92.5%), ease of handling calves (70%), and safer handling (58%). One hundred 

and thirty-six respondents answered questions related to why they choose not to use a local nerve 

block. Respondents most commonly indicated that a local nerve block was not necessary for 

managing pain (37%), they were not familiar with the drug or procedure (30%), or it takes too 

much time to administer (24%). 

 Respondents reporting use of a sedative (n = 10) most commonly stated this was used as 

it made handling calves easier (90%) and safer (90%). One hundred and sixty-seven respondents 

answered questions related to why they do not use a sedative for disbudding or dehorning. 

Respondents reported that sedatives are not necessary for handling calves (46%), they were not 

familiar with the drug (32%), it takes too much time to administer (19%) or was not necessary 

for managing pain (17%).  

 Qualitative analysis of an additional open-ended question asking why respondents chose 

their preferred disbudding or dehorning method validated the results mentioned above regarding 

use of pain control medication (Supplemental File S3a: https://doi.org/10.5683/SP2/BXNRES). 

When asked why they chose their preferred disbudding or dehorning method, respondents stated 

that it was the easiest and most efficient method for them and their farm: “very effective, safe, 

fast and minimal pain”. This was reiterated by respondents stating that they chose their method 

of disbudding or dehorning because it was better for them and their calves, that they had outside 
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influence (e.g., veterinarian, the public) and because of their current knowledge of disbudding or 

dehorning: “We feel we have the best results with this method with minimal pain”. 

A logistic regression model was built to determine factors associated with the use of pain 

control. Pain control was defined as use of either a local anesthetic and/or an anti-

inflammatory/NSAID (81/188); use of sedation alone was not considered a pain control strategy. 

Herd size (categorical), average pain score in response to the 5 disbudding and dehorning 

scenarios (continuous), veterinary involvement (yes/no) and disbudding method (categorical) 

were offered to a multivariable model. In the final model, veterinarian involvement in creating a 

disbudding protocol was the sole significant variable. Respondents who had veterinary 

involvement in the disbudding protocol had increased odds of using pain control medication (OR 

= 4.22; 95% CI = 2.24, 7.94; P < 0.001) when compared to respondents who did not have a 

veterinarian involved in the protocol. 

2.4.5 Pain Perception Towards Disbudding or Dehorning 

The respondents’ perception of calf pain when disbudding or dehorning using 5 methods 

(caustic paste on d 1 of life, caustic paste on d 10, hot iron on d 10, hot iron at 7 wk, gouge/hot 

iron at 5 mo) was evaluated, along with the respondents’ primary disbudding or dehorning 

method. Respondents were told to assess calf pain to the application of these 5 methods without 

the use of pain control. On average, respondents viewed these 5 procedures as follows, from 

most painful to least painful: gouge/hot iron at 5 mo, hot iron at 7 wk, hot iron at 10 d, caustic 

paste at 10 d, caustic paste at 1 d (Figure 1). Respondents who used caustic paste as their primary 

disbudding method perceived the application of caustic paste on 1-d-old calves without pain 

mitigation to be less painful than respondents who used hot iron as their primary disbudding 
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method (P = 0.02; Figure 2a). However, when examining other comparisons of disbudding and 

dehorning methods, no significant differences in pain perception were found between other 

comparisons. Significant differences were found between all two-way comparisons of the 

following 5 disbudding and dehorning scenarios performed without pain mitigation: caustic paste 

applied on d 1, caustic paste applied on d 10, a hot iron used on d 10, a hot iron used at wk 7, 

gouge + hot iron used at 5 mo (P < 0.013 for all comparisons; average pain score distributions 

represented in Figure 1). 

2.4.6 Compliance with FARM Expectations 

As of January 1st, 2020, version 4.0 of the FARM program standards included that 

disbudding must be conducted before 8 wk of age, some form of pain control must be used, and a 

veterinarian must be involved in the creation of the farm’s disbudding protocol. It is important to 

note that this survey was conducted in the fall of 2019, prior to implementation of these new 

standards. When considering producers who are in compliance with the FARM requirement for 

disbudding age, 90% (167/186) of respondents disbud before calves reach 8 wk of age. 

Compliance with this requirement varies by primary disbudding or dehorning method. All 

respondents primarily using caustic paste (n = 114) performed disbudding prior to 8 wk of age. 

Of respondents using hot iron (n = 61), 82% disbudded before 8 wk of age, and 27% using 

surgical methods (gouge, scoop or wire saw; n = 11) did so before 8 wk of age. Compliance with 

use of pain control medication for disbudding and dehorning was achieved by 43% of 

respondents. Fifty-five percent of respondents who answered questions about veterinary 

involvement (n = 185) indicated that their veterinarian was involved in developing their current 

disbudding or dehorning protocol, indicating that they were in compliance with this FARM 
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requirement. When these data were combined, 32% of respondents were compliant with all 3 

expectations for disbudding age, use of a pain control medication (local anesthetic or NSAID), 

and involvement of the veterinarian.  

Respondents who have a target weaning age of 6 to 7 wk and those with a target of 8 to 9 

wk had lower odds of complying with FARM requirements when compared to respondents with 

a target weaning age of >10 weeks (Table 1). Herd size was seen to be a confounder of this 

relationship due to a difference of > 20% in the coefficients of weaning age when it was removed 

from the model; therefore, it was retained in the final model. 

2.4.7 Changes to Disbudding and Dehorning Protocols 

A total of 137 (73%) respondents indicated that they had changed their pain control 

medications, disbudding method or disbudding age in the past 10 years. Univariable logistic 

regression analysis showed potential associations between changing disbudding practices in the 

last 10 years and respondent age (categorical: 18-34, 35-54, >55), education (categorical: high 

school, college or trade school, 2- or 4-year degree, graduate degree), whether or not producers 

have regularly scheduled visits with their veterinarian (yes/no), target weaning age (categorical: 

6-7wks, 8-9wks, >10wks, other), calf housing (individual vs. other social groupings), farmer 

satisfaction with calf health (categorical: less than satisfied, somewhat satisfied, extremely 

satisfied), repeat disbudding (yes/no), and herd size (categorical: 0-12, 13-30, 31-60, >60). 

Multivariate analysis showed that respondents between the ages of 18 to 34 had greater odds of 

having made to their disbudding protocol compared to those aged 35 to 54 (Table 2). Compared 

to respondents with the largest farms (> 60 calves), respondents with < 60 calves had lower odds 

of having made changes to their disbudding protocol (Table 2).  
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2.4.8 Influences on Change to Disbudding and Dehorning Practices 

For those reporting changing their disbudding or dehorning methods (i.e., type of 

disbudding or age at disbudding) in the past 10 years (n = 116), respondents were asked to select 

who or what influenced their decision, and multiple options could be selected.  The most 

commonly selected influences were veterinarian (62%), followed by farm staff or family 

members (31%), other farmers (23%) and public perception or consumer demand (23%). Farm 

advisors (e.g., extension agents, nutritionists) were reported to influence disbudding practices for 

only 18% of respondents. Similarly, for respondents who indicated that they had changed their 

use of pain control medication in the last 10 years (n = 96), the most commonly selected 

influences were veterinarian (79%), public perception or consumer demand (29%), and farm 

staff or family members (19%). Extension educators and other farm advisors (e.g., nutritionist) 

were reported to influence use of pain control medication for only 16% of respondents. 

 Respondents were given an open text box to report what changes to their disbudding or 

dehorning practices were made in the past 10 years and why. Sixty-six respondents answered this 

question and highlighted that they now disbud using caustic paste and perform disbudding earlier 

in a calf’s life. Some also mentioned that they had switched to using hot iron from either caustic 

paste or surgical methods. Respondents were also asked what changes were made with respect to 

pain control. A number of respondents mentioned that they had recently started using medication 

during disbudding or dehorning. Some respondents also stated that they had changed the type of 

pain control medication that they were using. A small number of respondents said that they use 

pain control selectively and only administer medication when they feel it is necessary.  
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 When respondents were asked why they had made changes to their pain control protocol, 

respondents indicated that it was better for the calves and for themselves: “We take calf care on 

our dairy seriously. Our calves are our babies and the future of our business. Our calf care team 

is very conscientious”. More specifically, respondents stated that the changes made disbudding 

or dehorning easier and less painful for the calf, their calves had better post-operative 

performance and that the changes they implemented made disbudding or dehorning more 

effective, more efficient and easier for the producer. Respondents also reported experiencing on-

farm changes (Supplemental File S3b: https://doi.org/10.5683/SP2/BXNRES) that required them 

to change their protocol or medications, and being impacted by outside influence from other 

farmers, public perception, disbudding or dehorning standards, and veterinarians and other 

advisors: “Working with our vet we feel the calves have better pain management and are easier 

to work with”. 

2.4.9 Use of Polled Genetics 

A total of 84 respondents indicated that they currently use some amount of polled 

genetics in their herd. Education level (categorical: high school, college or trade school, 2- or 4-

year degree, graduate degree), herd size (continuous), regularly scheduled visits with their 

veterinarian (yes/no), and target weaning age (categorical: 6-7wks, 8-9wks, >10wks, other) were 

significant in univariable analysis and were offered to the multivariable logistic regression 

model. Respondents who had a target weaning age of 6 to 7 wk, 8 to 9 wk, and those who wean 

by methods other than age had lower odds of using polled genetics compared to those who have 

a target weaning age of > 10 wk (Table 3). Herd size was identified as a confounder of this 
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relationship due to a difference of > 20% in the coefficients of weaning age when it was removed 

from the model; therefore, it was retained in the final model. 

 When asked why they chose to use polled genetics, respondents said that disbudding and 

dehorning were not considered favourable procedures on the farm and having polled genetics in 

the herd eliminates the need for such practices. Respondents also reported wanting polled 

genetics in their herd and noted that the genetic pedigree of the polled bulls was an asset: 

“Preventing the need to dehorn, as well as availability of better genetic polled bulls”. In contrast, 

when asked why they chose not to use polled genetics, other respondents said that the genetic 

quality of the polled bulls was lacking and that choosing polled genetics would compromise 

other desirable traits that they were interested in having in their herd. One participant said: “I 

don't use much because I'm unwilling to give up other important traits to get polled, and paste 

dehorning is so quick and easy”. Another producer stated: “Horned has the better genetics right 

now. If polled had better genetics I might think about using it”. 

2.5 Discussion 

The objectives of this study were to identify current disbudding and dehorning practices 

of dairy farmers in Wisconsin, USA to better target extension programming for the adoption of 

pain control when disbudding calves. Caustic paste was the most common method of disbudding 

or dehorning used by respondents to this survey. Most respondents who disbud using this method 

do so within the first week of the calf’s life. Pain control medications in the form of a local 

anesthetic or an NSAID are used by 43% of respondents when disbudding or dehorning calves, 

and those whose veterinarians are involved in creating their disbudding or dehorning protocol 

have greater odds of using pain control. Veterinarians are a prominent source of influence on 
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respondents, along with farm staff or family members, other farmers, and public perception or 

consumer demand. Younger respondents and respondents with larger herds are associated with 

increased odds of having made changes to their disbudding or dehorning protocol in the last 

decade. An association was found between respondents with progressive weaning strategies 

(such as weaning with a target age of 10 weeks old or greater) and the inclusion of some polled 

genetics in their dairy herd, as well as compliance with FARM v. 4.0 requirements.  

2.5.1 Respondent Demographics 

Most of the respondents were female and between 35 and 54 years of age. According to 

the 2017 Census of Agriculture (USDA, 2019), the average age for United States dairy producers 

was 50 years old, with most (70%) being male, indicating that the population of this survey may 

not be representative of the larger dairy producer population in the US. The average number of 

milking cows for survey respondents was 487 ± 785 (mean ± standard deviation). This is 

considerably larger than the average herd size for Wisconsin dairy farms in 2014, which was 110 

milking cows (USDA, 2018). These respondent demographics may reflect those who are more 

likely to engage with extension education and the industry networks who distributed the survey 

(e.g., veterinarians). 

2.5.2 Disbudding and Dehorning Methods 

An average of 61% of producers who responded to this study disbud calves using caustic 

paste. Previous studies have shown that the majority of American producers use a hot iron burner 

as their primary disbudding method rather than caustic paste. The National Animal Health 

Monitoring System (NAHMS) survey identified that in 2014, caustic paste was used on 32.5% of 

disbudded calves in the United States (USDA, 2018). The results of this survey suggest that in 
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Wisconsin, the use of caustic paste as a primary disbudding method may be more popular than 

previous studies have shown. In Canada, however, caustic paste is seen to be less popular with 

the majority of producers primarily using a hot iron burner to disbud their calves (Vasseur et al., 

2010; Winder et al., 2016; 2018a). A slight increase in the number of Ontario producers using 

caustic paste (13% in 2016 compared to 9% in 2007) may suggest that although less popular than 

a hot iron, use of caustic paste for disbudding may be increasing (Winder et al., 2016; Misch et 

al., 2007) 

The large proportion of survey respondents disbudding using caustic paste could be a 

result of their perceptions regarding the pain associated with caustic paste. For the respondents 

using caustic paste, a larger proportion disbud without the use of pain mitigation. Respondents to 

this survey viewed caustic paste disbudding as less painful than hot iron disbudding or 

amputation methods (i.e., gouge combined with hot iron). Although evidence exists to support 

the fact that amputation dehorning is more painful than hot iron or caustic paste disbudding 

(Stafford & Mellor, 2011; Stock et al., 2013), there is very little research that accurately 

compares disbudding methods directly. The lack of research in this area makes it difficult to 

draw accurate comparisons between the pain associated with caustic paste and hot iron 

disbudding. It may be the case that the respondents to this survey use caustic paste as their 

primary method of disbudding because they perceive it to be a less painful form of disbudding. 

This belief may also explain why a large proportion of respondents who primarily disbud with 

caustic paste do so without pain mitigation. 
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2.5.3 Pain Control Practices 

Just 43% of our respondents reported using pain mitigation for disbudding and 

dehorning. In addition, despite the use of both an NSAID and a local anesthetic being identified 

as best practice by veterinary organizations (AABP, 2019; CVMA, 2016), only 12% (22/188) of 

respondents indicated that they use both medications. The results of this survey suggest an 

increase in use of pain management from what was previously found in Wisconsin (18% using a 

local anesthetic; Hoe and Ruegg, 2006) and more widely across the United States (28% using 

analgesics/anesthetics; USDA, 2018; less than 20% using local or systemic analgesia the 

majority of the time; Johnstone, et al., 2021). However, compared to Canadian producers, the 

number of respondents using pain management remains low. In Ontario, 62% of producers chose 

to use local anesthetic and 24% chose to use an NSAID when performing disbudding or 

dehorning on their own farm (Winder et al., 2016). The greater number of Canadian producers 

disbudding and dehorning with pain management may be a result of pain control 

recommendations and requirements that have been in place for substantially longer (since 2009; 

NFACC, 2009) than the requirements for American dairy farmers. The larger proportion of 

Canadian producers now using pain management compared to previous studies suggests that the 

newly implemented FARM standards may improve disbudding practices for American 

producers. A future follow-up study could test this hypothesis. 

 Survey respondents’ motivations for and barriers against using pain control for 

disbudding are similar to what was previously found with producers in Ontario (Winder et al., 

2016). Our study revealed that producers’ view of pain control is an important factor in 

understanding why, or why not, respondents chose to use pain mitigation for disbudding 
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practices. As with the Winder et al. (2016) study, producers’ opinions on the necessity of pain 

control for handling and managing pain, their familiarity with the drugs, and their perception of 

the time associated with this procedure, greatly influenced their choices to use, or not use, these 

medications. Theories of behaviour have shown that an individual’s attitudes and beliefs largely 

affect their willingness to perform certain behaviours (Ajzen, 1991), as well as change their 

current patterns of behaviour (Prochaska & Di Clemente, 1982). Producers’ personal beliefs and 

opinions have been seen to influence their decisions to implement disease prevention programs 

on their farms (Sorge et al., 2010; Brennan et al., 2016; Richens et al., 2018), and their decisions 

to keep horned or dehorned cattle (Kling-Eveillard et al., 2015; Cardoso et al., 2016). The results 

of this study highlight the importance of understanding producers’ perspectives to certain animal 

welfare practices in order to better target producer education.  

Although requirements for dairy producers differ across North America, the results of 

this study show that pain management concerns are similar for American and Canadian 

producers. Recognizing this allows researchers to better understand the relationship between 

producer motivations and their on-farm practices, which can help to guide future extension 

programming and producer education. By developing a better understanding of producers’ 

opinions towards the use of pain control for disbudding and dehorning, we are able to develop 

extension programming that caters towards the needs of dairy farmers and encourages further 

education on the necessity of pain mitigation for this practice.  

Survey results indicate that respondents view hot iron disbudding and caustic paste 

disbudding to be less painful in younger calves than older calves. Some evidence suggests the 

opposite to be true with the potential for a long-term increase in pain sensitivity in calves 
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disbudded soon after birth (Adock & Tucker, 2018). The study by Adock & Tucker (2018) found 

that calves disbudded at 3 d of age were more sensitive to rump pressure than calves disbudded 

at 35 d of age, suggesting that painful stimuli early in a calf’s life may lead to longer term pain 

sensitivity. Despite the little work that has been done in the area of disbudding age and calf pain, 

some veterinary organizations recommend that disbudding be done at the earliest age possible 

(AABP, 2019; AVMA, 2021), which may encourage the perception that disbudding calves is less 

painful at a younger age.  

2.5.4 Changes to Disbudding or Dehorning Protocol  

Respondents in the youngest age category (18 to 35 years of age) and respondents with 

larger herds (> 60 calves) were more likely to have changed either their disbudding or dehorning 

method, calf age when the procedure is performed, and/or use of medications in the last decade. 

A previous study by Wikman et al. (2013), investigating Finnish dairy producer attitudes to pain 

when disbudding calves, identified that younger producers (under 39 years old) were more 

willing to medicate their calves than older producers. Perhaps an explanation for the increase 

seen in pain control use is that younger producers may be more willing to implement the use of 

pain control medication on their farms. With respect to herd size, Hoe and Ruegg (2006) 

previously found larger herds in Wisconsin were more likely to adopt biosecurity protocols, 

perform mastitis control procedures, and be enrolled in a Johne’s disease control program. 

Producers with larger herds may have the opportunity to implement better management 

practices, as evidenced by larger Australian herds having higher adoption of precision dairy 

technologies (Gargiulo et al., 2018). Farms with larger herds also have the potential for 
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additional staff and personnel, greater access to a veterinarian, larger facilities and increased 

resources (Hoe and Ruegg, 2006), which may make changes to on-farm protocols more feasible.  

2.5.5 Producer Influences 

An association was found between using pain control and having a veterinarian involved 

in creating an on-farm disbudding or dehorning protocol, highlighting the veterinarian’s role in 

advocating for pain management. This is similar to findings from Ontario (Winder et al., 2016) 

and Kentucky (Russell and Brewley, 2013). Misch et al. (2007) suggested that when 

veterinarians are involved in on-farm dehorning decisions, they are the main source of influence 

on a producer’s decision to use medication for the procedure. 

In addition to veterinarians, public perception and consumer demand are viewed as 

influential to respondents to this survey. Wolf et al. (2016) found that consumers were viewed by 

farmers as being highly influential on expectations for dairy cattle welfare. Stakeholder views are 

important in developing sustainable agriculture systems and future legislation (Robbins et al., 

2015; Cardoso et al., 2016); therefore, the influential presence of the public is not surprising 

within this study.  

The need for further extension efforts within this population is clear, with over half of the 

respondents to this survey indicating that they would be interested in receiving further 

information from UW-Madison extension. Despite few respondents reporting extension 

educators as influential on pain control use, the high interest in extension education is promising 

and demonstrates the potential that extension programming has to encourage best practices 

among producers. 
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2.5.6 Producer Compliance  

Approximately 32% of our respondents were compliant with all 3 of the disbudding and 

dehorning standards from the 2020 FARM v. 4.0 program. This survey was conducted in 2019, 

before the FARM v. 4.0 disbudding and dehorning expectations were implemented. It may be the 

case that respondents who were not in compliance with FARM requirements for disbudding and 

dehorning at the time of the survey have since changed their practices to comply with the 

standards implemented on January 1st, 2020. Additionally, this analysis only focused on 

Wisconsin respondents who perform disbudding and dehorning themselves, which eliminated 

potentially compliant respondents who outsource their disbudding or dehorning to a veterinarian. 

Respondents who have a target weaning age of >10 weeks were more likely to be in compliance 

with FARM disbudding requirements. Delayed weaning age has been demonstrated to show 

improvements in calf energy intake and average daily gain (Passille et al., 2011) and may be an 

indicator of more progressive calf-care practices. The disbudding standards from FARM, 

although previously recommended by the program, have been newly elevated. It is possible that 

producers in this survey population who are practicing more progressive weaning strategies are 

more willing to adopt other novel practices, such as best practices for disbudding and dehorning.  

2.5.7 Polled Genetics 

Respondents who delayed weaning were also more likely to incorporate some polled 

genetics into their herd. The use of polled genetics in dairy and beef farming is a controversial 

practice among producers due to the potential sacrifice of other beneficial traits for the polled 

gene (Anderson, 2009; Meyer, 2015). The USDA reported that in 2013, approximately one 

quarter of dairy operations in the US used polled genetics (USDA, 2018); however, almost half 
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of the respondents to this study indicated that they use some polled genetics in their herd. This 

may suggest that compared to previous estimates, the use of polled genetics on American dairy 

farms has increased in recent years. This also supports the idea that producers who are willing to 

adopt progressive weaning strategies, may also be more willing to incorporate other progressive 

calf-care practices on their farms, such as the use of polled genetics.  

2.5.8 Study Implications 

 The results of this study highlight the impact of veterinarians as an influential source on 

dairy producers, as well as the importance of producers’ opinions in determining their on-farm 

practices. Justification of producers’ choices to use, or not use, pain control medication for 

disbudding and dehorning was heavily reliant on the producers’ perception of the necessity of 

these drugs for horn removal procedures. Developing a better understanding of the perspectives 

of American dairy farmers allows extension agents and veterinarians to better tailor their 

educational resources for producers, creating more effective and impactful educational 

programming. With targeted extension programming, veterinarians, extension agents and other 

industry stakeholders can encourage the use of pain control for disbudding and dehorning by 

highlighting the necessity pain mitigation for these procedures and creating a narrative around 

pain control use that is better tailored to individual producers.  

2.5.9 Survey Limitations 

There are several limitations to consider when interpreting the results of this study. 

Convenience sampling was used to target the respondents to this survey, which was done to 

ensure that the survey population was reflective of producers who are interested in extension 

programming and whom extension programming would reach. However, this means that our 
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sample may not necessarily reflect the opinions of the larger Wisconsin dairy producer 

population. Surveys were distributed directly to producers through study team members and 

industry contacts, which further increases the risk of bias in this study. This distribution strategy 

has the potential to over-represent participants who have positive relationships with industry 

professionals, such as extension educators or veterinarians, and may not allow all members of the 

population to be accurately represented in this sample. Producers who look to interact with 

extension agents and industry professionals may be more inclined to follow changing industry 

standards, which could indicate that the use of practices such as pain control or polled genetics 

are overrepresented in this study. The sampling strategy potentially reduces the external validity 

of these survey results, due to the inability to extrapolate data to the larger population of dairy 

farmers within the state.  However, even among this seemingly progressive population, many 

opportunities for improved education were identified, particularly in terms of pain control use for 

disbudding. 

An additional limitation to consider is that respondents to this survey were sampled ahead 

of the new FARM standards becoming mandatory in 2020. This approach only allowed for the 

representation of the compliance of respondents to practices that were recommended, but not 

expected (i.e., pain control medications and veterinary involvement in the disbudding protocol) 

or which had a longer timescale for involvement (i.e., disbudding by 8 wk of age) at the time of 

sampling. Therefore, responses to this survey may not accurately represent producers’ 

willingness to adopt practices in light of the since-increased expectations. Future research could 

examine whether compliance improves after the latest FARM expectations have been in place 
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for a few years, with additional targeted extension programming, or a combination of these 

factors.  

2.6 Conclusions 

Caustic paste was identified as the most commonly used disbudding method by 

respondents, followed by a hot iron burner.  The findings of this research highlight an increase in 

the adoption of pain control medication by Wisconsin dairy producers when disbudding or 

dehorning their calves, as well as the use of polled genetics, compared to previous research. The 

use of both practices is greater in this sample relative to previous work; however, the results of 

this survey indicate that the number of producers who disbud without pain management is still 

high. This presents substantial challenges in light of the recently updated FARM requirements 

and highlights the need for targeted extension programming to encourage the adoption of best 

disbudding practices by producers.  Veterinarians were seen to be the greatest source of 

influence on respondents’ adoption of pain control practices. This demonstrates the opportunity 

that veterinarians have in increasing potential adoption of best practices by producers through 

education and awareness.  

2.7 Acknowledgments 

This project was funded by an Animal Well-being Subgroup Mini Grant through the University 

of Wisconsin (UW) Madison Division of Extension. Gifts in kind in the form of raffle drawing 

prizes for survey participants were provided by The Coburn Company, Inc., Calf-Tel (Hampel 

Corp.), and Vita Plus Corporation. We are grateful to Matthew Akins (Department of Dairy and 

Animal Sciences, UW-Madison), Theresa Ollivett (School of Veterinary Medicine, UQ-



 

 

65 

 

Madison), Tina Kohlman, Heather Schlesser, Becky Schlev, Sandra Stuttgen, and Jim 

Versweyveld (all affiliated with UW-Madison Division of Extension at the time of the survey) 

for their assistance with creating and disseminating the survey. The authors declare no conflicts 

of interest.  

 

 

 

  



 

 

66 

 

2.8 References 

American Association of Bovine Practitioners dehorning guidelines, 2019. AABP, Ashland,  

Ohio (2019). 

American Veterinary Medical Association (AVMA). 2014. Literature review on the welfare  

implications of the dehorning and disbudding of cattle. Accessed Jan. 18, 2021.  

http://cmapspublic3.ihmc.us/rid=1QL1WD46J-1PJVPY6-FR/dehorning_cattle_bgnd.pdf 

American Veterinary Medical Association (AVMA). N.D. Castration and dehorning of cattle.  

Accessed Jan. 18, 2021. https://www.avma.org/resources-tools/avma-policies/castration- 

and-dehorning-cattle 

Anderson, N. Ontario Ministry of Agriculture, Food and Rural Affairs (OMAFRA). 2009.  

Dehorning of calves factsheet. Accessed Nov. 28, 2019.  

http://www.omafra.gov.on.ca/english/livestock/dairy/facts/09-003.htm#dehorn. 

Aurini, J.D., M. Health, and S. Howells. 2016. How to do data analysis: The beginner’s guide to  

coding. Pages 180-201 in The how to of qualitative research. M. Steele, SAGE  

Publications ltd., London, UK. 

Ajzen, I. 1991. The theory of planned behaviour. Oragn. Behav. Hum. Decis. Process. 50:179- 

211. https://dx.doi.org/10.1016/0749-5978(91)90020-T 

Bates, A.J., R.A. Laven, F. Chapple, and D.S. Weeks. 2016. The effect of different  

combinations of local anaesthesia, sedative and non-steroidal anti-inflammatory drugs on 

daily growth rates of dairy calves after disbudding. NZVJ. 64:282-287. 

https://dx. doi.org/10.1080/00480169.2016.1196626 

Brennan, M.L., N. Wright, W. Wapenaar, S. Jarratt, P. Hobson-West, I. F. Richens, J. Kaler, H.  



 

 

67 

 

Bachanan, J. N, Huxley, and H.M. O’Connor. 2016. Exploring attitudes and beliefs 

towards implementing cattle disease prevention and control measures: A qualitative study 

with dairy farmers in Great Britain. Anim. 6:1-15. https://dx.doi.org/10.3390/ani6100061 

Canadian Veterinary Medical Association (CVMA). 2016. Disbudding and dehorning of cattle –  

position statement. Accessed Nov. 28, 2019.  

https://www.canadianveterinarians.net/documents/disbudding-and-dehorning-of-cattle. 

Caray, D., A. de Boyer des Roches, S. Frouja, S. Andanson, and I. Veissier. 2015. Hot-iron  

disbudding: Stress responses and behaviour of 1- and 4-week-old calves receiving anti- 

inflammatory analgesia without or with sedation using xylazine. Livest. Sci. 179:22-28.  

https://dx.doi.org/10.1016/j.livsci.2015.05.013. 

Cardoso, C.S., M.J. Hotzel, D.M. Weary, J.A. Robbins, and M.A.G. von Keyerslingk. 2016.  

Imagining the ideal dairy farm. J. Dairy Sci. 99:1663-1671.  

https://dx.doi.org/10.3168/jds.2015-9925. 

Cozzi, G., F. Gottardo, M. Brscic, B. Contiero, N. Irrgang, U. Knierim, O Pentelescu, J.J.  

Windih, L. Mirabito, F.K Eveillard, A.C. Dockes, A. Velarde, C. Fuentes, A. Dalmau, 

and C. Winckler. 2015. Dehorning of cattle in the EU Member States: A  

quantitative survey of the current practices. Livest. Sci. 179:4-11.  

https://dx.doi.org/10.1016/j.livsci.2015.05.011 

Dairy Farmers of Canada. 2015. proAction Implementation Guide. Accessed Jan. 15, 2020.  

https://www.dairyfarmers.ca/proaction/resources/overview  

Dairy Farmers of Ontario. 2020. ProAction requirements summary booklet. Accessed Feb. 2,  

2021.  



 

 

68 

 

https://www.milk.org/Corporate/PDF/proAction/Program%20Requirements/(3)%20proA

ction%20Requirements%20Summary%20Booklet/ProAction%20Requirements%20Sum

mary%20Booklet.pdf. 

Farmers Assuring Responsible Management (FARM). 2020. Animal care version 4.0  

requirements & corrective actions. Accessed on Feb 24th, 2021. 

https://nationaldairyfarm.com/wp-content/uploads/2020/09/FARM_Animal-Care-4-

Manual_Layout_FINAL_091520_SinglePages.pdf 

Fulwider, W.K., T. Grandin, B.E. Rollin, T.E Engle, N.L Dalsted, and W.D. Lamm. 2008.  

Survey of dairy management practices on one hundred thirteen North Central and  

Northeastern United States dairies. J. Dairy Sci. 91:1686-1692.  

https://dx.doi.org/10.3168/jds.2007-0631. 

Gargiulo, J.I., C.R. Eastwood, S.C. Garcia, and N.A. Lyons. 2018. Dairy farmers with larger  

herd sizes adopt more precision dairy technologies. J. Dairy Sci. 101:5466-5473.  

https://dx.doi.org/10.3168/jds.2017-13324 

Hambleton, S.Y.N., and T.J. Gibson. 2017. Study investigating the attitudes and opinions of  

cattle farmers and veterinarians in the UK on the use of non-steroidal anti-inflammatory 

drugs (NSAIDs) for post-disbudding analgesia of calves. Anim. Welf. 26:322-333. 

https://dx.doi.org/10.7120/09627286.26.3.323 

Hoe, F.G.H., and P.L. Ruegg. 2006. Opinions and practices of Wisconsin dairy producers about 

biosecurity animal well-being. J. Dairy Sci. 89:2297-2308.  

https://dx.doi.org/10.3168/jds.S0022-0302(06)72301-3 

Johnstone, E. C. S., J. F. Coetzee, P. J. Pinedo and L. Edwards-Callaway. 2021. Current attitudes  



 

 

69 

 

of veterinarians and producers regarding the use of local and systemic analgesia in beef  

and dairy cattle in the United States. J. Am. Vet. Med. A. 258: 197-209.  

https://dx.doi.org/10.2460/javma.258.2.197 

Kling-Eveillard, F., U. Knierim, N. Irrgang, F. Gottardo, R. Ricci, and A.C Dockes. 2015.  

Attitudes of farmers towards cattle dehorning. J. Liv. Sci. 179: 12-21.  

https://dx.doi.org/j.livsci.2015.05.012 

Meyer, C. Progressive Dairy. 2015. The pros and cons of polled genetics. Accessed June 1st,  

2020. https://www.progressivedairycanada.com/topics/a-i-breeding/the-pros-and-cons-of- 

polled-genetics. 

Misch, L.J., T.J. Duffield, S.T. Millman, and K.D. Lissemore. 2007. An investigation into the  

practices of dairy producers and veterinarians in dehorning dairy calves in Ontario. Can.  

Vet. J. 48:1249-1254.  

National Farm Animal Care Council (NFACC). 2009. Husbandry practices, disbudding and  

dehorning. Page 32 in Code of Practice for the Care and Handling of Dairy Cattle.  

National Farm Animal Care Council (NFACC), Lacombe, AB. 

National Dairy Farm Program. 2020. 2020 year in review. Accessed on April 29th, 2021.  

https://nationaldairyfarm.com/wp- 

content/uploads/2021/02/FARM_YearInReview_2020_FINAL_022421_Web_pages.pdf 

Passille, A.M., T.F Borderas, and J. Rushen. 2011. Weaning age of calves fed a high milk  

allowance by automated feeders: Effects on feed, water, and energy intake, behavioural  

signs of hunger, and weight gains. J. Dairy Sci. 94:1401-1408.  

https://dx.doi.org/10.3168/jds.2010-3441. 



 

 

70 

 

Prochaska, J.O. and C.C., Di Clemente. 1982. Transtheoretical therapy: Toward a more  

integrative model of change. Psychotherapy. 19: 276- 

288.  https://dx.doi.org/10.1037/h0088437 

Reedman, C.N., T.F. Duffield, T.J. DeVries, K.D. Lissemore, and C.B. Winder. 2020a. The  

effects of xylazine sedation in 2- to 6-wk-old calves disbudded with a cautery iron. J.  

Dairy Sci. 103: Supplement 1, pg. 86-87 in Abstracts of the 2020 American Dairy  

Science Association Annual Meeting. Accessed from:  

https://www.adsa.org/Portals/0/SiteContent/Docs/Meetings/2020ADSA/ADSA2020_Abs 

tracts.pdf?v20200708 

Reedman, C.N., T.F. Duffield, T.J. DeVries, K.D. Lissemore, N.A. Karrow, Z. Li, and  

C.B. Winder. 2020b. Randomized control trial assessing the efficacy of pain control  

strategies for caustic paste disbudding in dairy calves younger than 9 days of age. J.  

Dairy Sci. 103:7339-7350. https://dx.doi.org/10.3168/jds.2019-18118. 

Richens, I.F., J. Houdmont, W. Wapenaar, O. Shortall, J. Kaler, H. O’Connor, M.L. Brennan.  

2018. Application of multiple behaviour change models to identify determinants of  

farmers’ biosecurity attitudes and behaviours. Prev. Vet. Med. 155: 61- 

74. https:dx.doi.org/j.prevetmed.2018.04.010 

Robbins, J.A., D.M. Weary, C.A. Schuppli, and M.A.G. von Keyserlingk. 2015. Stakeholder  

views on treating pain due to dehorning dairy calves. Anim. Welf. 24:399-406.  

https://dx.doi.org/10.7120/09627286.24.4.399. 

Russell, R.A., and J.M. Brewley. 2013. Characterization of Kentucky dairy producer decision- 

making behaviour. J. Dairy Sci. 97:4751-4758. https://dx.doi.org/10.3168/jds.2012-6538. 



 

 

71 

 

Sargeant, J.M., A.M. O'Connor, I.R. Dohoo, H.N. Erb, M. Cevallos, M. Egger, A.K. Ersbøll,  

S.W. Martin, L.R. Nielsen, D.L. Pearl, D.U. Pfeiffer, J. Sanchez, M.E. Torrence, H. 

Vigre, C. Waldner, and M.P. Ward. 2016. Methods and processes of developing the 

strengthening the reporting of observational studies in epidemiology - veterinary 

(STROBE-Vet) statement. Prev. Vet. Med. 134:188-196. 

https://dx.doi:10.1016/j.prevetmed.2016.09.005 

Sorge, U., D. Kelton, K. Lissemore, A. Godkin. S. Hendrick, and S.Wells. 2010. Attitudes of  

Canadian dairy farmers toward a voluntary Johne’s disease control program. J. Dairy Sci. 

 93:1491-1499. https://dx.doi.org/10.3168/jds.2009-2447 

Stafford, K.J. and D.J. Mellor. 2005. Dehorning and disbudding distress and its alleviation in  

calves. Vet. J. 169:337-349. https://dx.doi.org/10.1016/j.tvjl.2004.02.005. 

Stafford, K.J. and D.J. Mellor. 2011. Addressing the pain associated with disbudding and 

dehorning in cattle. Appl. Anim. Behav. Sci. 135:226-231.  

https://dx.doi.org/10.1016/j.applanim.2011.10.018. 

Stanton, A., L. Binversie, and Z. Miller. 2015. University of Wisconsin-Extension survey  

(unpublished). 

Stilwell, G., R. Campos de Carvalho, M.S. Lima, and D.M. Broom. 2009. Effect of caustic paste 

disbudding, using local anaesthesia with and without analgesia, on behaviour and cortisol  

of calves. Appl. Anim. Behav. Sci. 116:35-44.  

https://dx.doi.org/10.1016/j.applanim.2008.06.008. 

Stilwell, G., R.C. Carvalho, N. Carolino, M.S. Lima, and D.M. Broom. 2010. Effect of hot-iron 

disbudding on behaviour and plasma cortisol of calves sedated with xylazine. Research in  



 

 

72 

 

Veterinary Science. 88:188-193. https://dx.doi.org/10.1016/j.rvsc.2009.06.012. 

Stock, M.L, S.L. Baldridge, D. Griffin, and J.F. Coetzee. 2013. Bovine dehorning: Assessing 

pain and providing analgesic management. Vet. Clin. Food Anim. 29:103-133.  

http://dx.doi.org/10.1016/j.cvfa.2012.11.001. 

US Department of Agriculture. 2016. Dairy 2014, Dairy cattle management practices in the  

United States, 2014. USDA, USDA–APHIS–VS–CEAH–NAHMS. Fort Collins, CO.  

#692.0216. 

US Department of Agriculture. 2018. Dairy 2014, Health and management practices on U.S.  

dairy operations, 2014. USDA, USDA–APHIS–VS–CEAH–NAHMS. Fort Collins, CO.  

#696.0218. 

US Department of Agriculture. 2019. National Agricultural Statistics Service, 2017 Census of  

Agriculture. Dairy cattle and milk production. Complete data available at  

www.nass.usda.gov/AgCensus.  

Vasseur, E., F. Borderas, R.I. Cue, D. Lefebvre, D. Pellerin, J. Rushen, K.M. Wade, and A.M. de 

Passile. 2010. A survey of dairy calf management practices in Canada that affect  

animal welfare. J. Dairy Sci. 93:1307-1316. https://dx.doi.org/10.3168/jds.2009-2429. 

Wikman, I., A.H. Hokkanen, M. Pastel, T. Kauppinen, A. Valros, and L. Hanninen. 2013. Dairy  

producer attitudes to pain in cattle in relation to disbudding calves. J. Dairy Sci. 96:6894-

6903. https://dx.doi.org/10.3168/jds.2012-6128. 

Winder, C.B., S.J. LeBlanc, D.B. Haley, K.D. Lissemore, M.A. Godkin and T.F. Duffield. 

2016. Practices for the disbudding and dehorning of dairy calves by veterinarians and  

dairy producers in Ontario, Canada. J. Dairy Sci. 99:10161-10173.  



 

 

73 

 

https://dx.doi.org/10.3168/jds.2016-11270. 

Winder, C.B., S.J. LeBlanc, D.B. Haley, K.D. Lissemore, M.A. Godkin, and T.F Duffield. 

2017. Clinical trial of local anaesthetic protocols for acute pain associated with caustic  

paste disbudding in dairy calves. J. Dairy Sci. 100:6429-6441.  

https://dx.doi.org/10.3168/jds.2017-12724. 

Winder, C.B., C.A. Bauman, T.F. Duffield, H.W. Barkema, G.P. Keefe, J. Dubuc, F. Uehlinger,  

and D.F. Kelton. 2018a. Canadian National Dairy Study: Heifer calf management. J.  

Dairy Sci. 101:10565-10579. https://dx.doi.org/10.3168/jds.2018-14680. 

Winder, C.B., C.L. Miltenburg, J.M Sargeant, S.J. LeBlanc, D.B. Haley, K.D. Lissemore, M.A.  

Godkin, and T.F. Duffield. 2018b. Effects of local anesthetic or systemic analgesia on  

pain associated with hot iron disbudding in calves: A systematic review and meta- 

analysis.  J. Dairy Sci. 101:5411-5427. https://dx.doi.org/10.3168/jds.2017-14092.  

Wolf, C.A., G.T. Tonsor, M.G.S. McKendree, D.U. Thomson, J.C. Swanson. 2016. Public and  

farmer perceptions of dairy cattle welfare in the United States. J. Dairy Sci. 99:5892- 

5903. https://dx.doi.org/10.3168/jds.2015-10619. 

  



 

 

74 

 

2.9 Tables & Figures 

Table 1. Results from multivariable logistic regression model evaluating the association between 
herd size, target weaning age, and the odds of complying with FARM version 4.0 requirements 
among 187 respondents 

Variable Odds Ratio 95% Confidence Interval P-value 
Herd size  
 
 

0-12 calves 
12-30 calves 
30-60 calves  
>60 calves 

Referent 
1.11 
1.09 
0.71 
 

 
0.43-2.90 
0.41-2.84 
0.28-1.80 

 
0.83 
0.87 
0.47 

Target 
weaning 
age 
 
 

6 to 7 wks 
8 to 9 wks 
>10 wks 
Method other than 
calf age 
 

0.112 
0.093 
Referent 
0.188 

0.01-0.97 
0.01-0.75 
 
0.017-2.11 

0.046 
0.026 

 
0.176 

Constant  19.47   
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Table 2. Results from multivariable logistic regression model evaluating the association between 
herd size, respondent age, and the odds of having changed the farm’s disbudding protocol, 
disbudding method, or pain control medications in the last 10 years among 181 respondents 

 Variable Odds Ratio 95% Confidence Interval P-value 
Herd size  
 
 

0-12 calves 
12-30 calves 
30-60 calves  
>60 calves 

0.041 
0.046 
0.066 
Referent  

0.00-0.33 
0.01-0.38 
0.01-0.54 
 
 

0.003 
0.004 
0.011 

 

Respondent 
age 
 
 

18-34 
35-54* 
>55 

3.49 
Referent 
1.64 

1.39-8.73 
 
0.62-4.33 
 

0.008 
 

0.315 

Constant  28.52   
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Table 3. Results from multivariate logistic regression model evaluating association between herd 
size, weaning age, and the odds of using any polled genetics in the dairy herd among 183 
respondents 

 Variable Odds Ratio 95% Confidence Interval P-value 
Herd size  For every 1 calf increase 

 
1.00 0.99-1.00 0.207 

Target 
weaning age 
 
 

6 to 7 weeks 
8 to 9 weeks 
>10 weeks 
Method other than calf 
age 

0.21 
0.33 
Referent 
0.20 

0.06-0.70 
0.11-0.996 
 
0.04-0.88 
 

0.01 
0.049 

 
0.034 

Constant  3.04   
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Figure 1. Respondents’ pain perception score distributions for 5 disbudding and dehorning 
scenarios: caustic paste d 1 of life (n = 166), caustic paste d 10 (n = 175), hot iron d 10 (n = 176), 
hot iron 7 wk (n = 177), gouge + hot iron 5 mo (n = 173). Kolmogrov-Smirnov tests for equality 
distribution were performed between all possible two-way comparisons. Significant differences 
were found between all two-way comparisons (P < 0.013 for all comparisons).  
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Figure 2. Distribution of respondents’ pain perception scores associated with 5 different 
disbudding and dehorning scenarios, all without pain control given (caustic paste d 1 of life (A), 
caustic paste d 10 (B), hot iron d 10 (C), hot iron 7 wk (D), hot iron + gouge 5 mo (E)), by type 
of primary disbudding method used on the respondents’ farm (caustic paste or hot iron). 
Differences between respondent groups (caustic paste vs. hot iron) were assessed using the 
Komelgrov-Smirnov test for equality of distribution. The only scenario with a different equality 
of distribution was in scenario A: caustic paste on 1-d-old calves (P = 0.020), in which caustic 
paste users rated the procedure as less painful than hot iron users. 
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3.1 Abstract 

Disbudding and dehorning are common practices across North America to reduce risk of 

injury to humans and animals from horned cattle. Canadian dairy farmers are required to follow a 

national quality assurance program that requires the use of a local anesthetic and analgesic prior 

to all disbudding and dehorning procedures. The objective of this study was to investigate the 

opinions of Ontario dairy farmers on the use of pain control for disbudding and dehorning calves 

and their perspectives on the current requirements of the quality assurance program. Individual 

phone interviews were conducted with 29 dairy farmers across Ontario from August 2020 until 

January 2021. All interview participants used a cautery iron to disbud or dehorn their calves and 

mentioned using some form of pain control for the procedure (i.e., NSAID and/or local 

anesthetic). Of the 29 producers that were interviewed, 22 (76%) were in compliance with the 

proAction requirement of using both a local anesthetic and an NSAID when disbudding or 

dehorning. Many participants felt positive about the use of pain control for these practices, 

stating that it provided comfort and pain relief to the calf, better post-operative recovery, and a 

better experience for the farmer. Veterinarians were commonly cited as an influential source for 

participants, with education from veterinarians being one of the most commonly listed resources 

to reduce barriers to pain control use by producers. Other influences included consumers and 

public perception. Cost and lack of education on how to conduct the procedure were common 

barriers to pain control use for disbudding and dehorning. Farmer attitude was also highly 

referenced as a key influence on producer behaviour, with participants often referencing an 

unwillingness to change old habits as a barrier to the adoption of pain control use. Participants 

wanted more education and flexibility in quality assurance requirements for disbudding and 
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dehorning; however, these requirements were generally seen as positive for the dairy industry. 

Although participants had a positive view of pain control use, full compliance with national 

quality assurance requirements for disbudding and dehorning was not met by all. Producer 

education through veterinarians is a potential avenue to encourage the adoption of pain control 

use for disbudding and dehorning practices.  

Key Words: welfare, dairy calf, analgesia, anesthesia, interview 

3.2 Introduction 

 Disbudding (destruction of horn producing cells within the poll of young calves (AVMA, 

2014)) and dehorning (removal of the horn once it has formed attachment to the skull (CVMA, 

2016)) are common practices on dairy farms around the world. Disbudding and dehorning are 

done to reduce the risk of injury to animals and farm staff by horned cattle (Stock et al., 2013; 

Cozzi et al., 2015). These practices are commonly used in Canada and the United States, with 

96% of Canadian respondents disbudding or dehorning their calves (Winder et al., 2018) and 

94% of US dairy operations reported having dehorned cattle (USDA, 2016).  

 All forms of disbudding (i.e., caustic paste, cautery iron) and dehorning (i.e., gouge, 

scoop, wire saw) are painful, as evidenced by behavioural, physiologic and neuroendocrine 

changes during these procedures (Stock et al., 2013). Use of a local anesthetic block, commonly 

a lidocaine injection, will virtually eliminate the acute pain response to all methods of 

disbudding and dehorning in calves (Stilwell et al., 2009; Winder et al., 2018a,b; Reedman et al., 

2020). In addition, systemic analgesia, such as non-steroidal anti-inflammatory drugs (NSAIDs), 

given at the time of disbudding and dehorning reduces longer-term inflammatory pain associated 

with both procedures (Stock et al., 2013; Winder et al., 2017; 2018b; Reedman et al., 2020). The 
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combined use of a local anesthetic and systemic analgesic is recommended as best practice for 

disbudding and dehorning by both the Canadian Veterinary Medical Association (CVMA) and 

the American Association of Bovine Practitioners (AABP) (CVMA, 2016; AABP, 2019). 

  Dairy producers in Canada are required to follow standards from proAction, which has 

had animal care requirements for producers in place since its initiation in September 2015 (Dairy 

Farmers of Canada, 2015). As of September 2019, the standards state that disbudding and 

dehorning must be performed with the use of a local anesthetic and an analgesic (Dairy Farmers 

of Canada Notice of Changes, 2019). Use of pain control appears to have improved over time; 

the Canadian National Dairy study found that in 2015, local anesthetics and NSAIDs were used 

by 66% and 25% of cautery users, respectively (Winder et al., 2018a), which was higher than 

previous estimates from 2004, showing only 22% of Ontario producers using local anesthetics 

for these procedures (Misch et al., 2007). Although substantial progress has been made, the real 

or perceived barriers that are preventing the full adoption of best practices are unclear.   

 Qualitative research has often been used by researchers seeking to better understand 

influences on human behaviour (Kling-Eveillard et al., 2015; Brennan et al., 2016; Cardoso et 

al., 2016). Through this research approach, it is possible to identify the motivators and barriers 

that encourage and inhibit certain behavioural practices, such as the use of pain control for 

disbudding and dehorning. Understanding the motivations and barriers that influence producers’ 

behavioural decisions will help researchers identify potential routes of positive change to 

encourage the adoption of best disbudding and dehorning practices by producers. 

 The objective of this qualitative study was to gain an understanding of the motivating 

factors that encourage the use of pain control for disbudding and dehorning by Ontario dairy 
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producers, as well as the real or perceived barriers that are preventing Ontario farmers from 

complying with this required practice. This study also investigates the opinions of Ontario dairy 

producers in regard to the current disbudding and dehorning requirements of proAction.  

 

3.3 Materials & Methods 

3.3.1 Ethical Approval 

This manuscript is reported following the Consolidated Criteria for Reporting Qualitative 

Research (COREQ) 32-item checklist for interviews and focus groups (Tong et al., 2007). This 

project was approved by the University of Guelph Research Ethics Board (#20-03-016). All 

participants of this study gave written or verbal consent before participation.  

3.3.2 Research Team  

All interviews were conducted and analyzed by one female researcher (JS). An external 

transcriptionist was hired by the research team to transcribe all recorded interviews. The primary 

researcher (JS) is an MSc candidate at the University of Guelph in the Department of Population 

Medicine and was supervised by a team of committee members throughout the duration of this 

study. Prior to participation, study participants were informed of the study objectives and the 

goals of the primary researcher. No personal relationships were established with participants 

prior to study commencement.  

3.3.3 Theoretical Framework 

This study focused on the interpretivist (or constructivist) research framework and 

utilized inductive reasoning for data analysis. This research paradigm makes use of relative and 
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subjective ontological and epistemological views (Scotland, 2012), allowing for differences in 

social behaviours to be explained through contextual differences between individuals 

(Alharahsheh and Pius, 2020). The methodological orientation of this research did not follow one 

specific, established research tradition, but utilized more of a generic qualitative research 

approach, touching on aspects from different qualitative approaches (i.e., grounded theory and 

phenomenology). 

3.3.4 Study Population and Participant Recruitment  

Phone interviews were conducted from August 2020 through January 2021. Study 

participants were recruited through advertisements placed in a producer magazine and on 

Twitter, as well as through industry contacts (veterinarians) and participant referral. Eligibility 

criteria of participants included English-speaking dairy producers within Ontario. Participants 

were required to be at least 18 years of age, able to read and understand the consent document 

that was provided to them prior to the interview, and able to understand and respond to interview 

questions about proAction and disbudding and dehorning practices. All Ontario dairy producers 

who were willing to participate in this study were interviewed and their responses analyzed. 

Analysis consisted of responses from a convenience sample of 29 participants. Sample size was 

based on that suggested for sole source interview research (Braun & Clarke, 2013). Participants 

received a $25 gift card as compensation for their time and gratitude for their participation in the 

study.   

3.3.5 Study Design 

A discussion guide was created by the research team prior to the commencement of the 

study to ensure consistency between interviews and to guide the discussion with participants. 
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The discussion guide (Supplemental File 1: 

https://dataverse.scholarsportal.info/privateurl.xhtml?token=f71f40ff-5f0b-4dec-a86e-

5e20a1dc9c21) was pilot tested by 2 individuals to ensure appropriate interview length and 

clarity of questions. One pilot interview was included in the final analysis since no substantial 

changes were made to the interview guide and the participant met the inclusion criteria to 

participate in the study. The interviews were designed to take approximately 25 minutes and to 

be completed over the phone, with no face-to-face interaction between the participant and 

interviewer. The interviewer (JS) and the participant were the only individuals present during the 

interview. A research log was kept of written notes taken during all conversations with 

participants. All interviews were audio recorded using the Macbook Pro Voice Memos App 

(Version 2.0, Apple Inc.).  

A brief statement was read to participants by the researcher at the start of the interview. 

This introduction reviewed participant consent and confidentiality, as well as the role and 

objectives of the interviewer. Seventeen main questions and 23 prompting questions were 

presented to the study participants throughout the interview. Interview questions were based on 

pre-determined study objectives and covered 4 main topics of interest: participant demographics, 

current disbudding or dehorning protocol, pain medication for disbudding and dehorning, and 

proAction requirements.  

Demographic questions inquired about the size of the participant’s herd, the location of 

their farm and the participant’s experience with dairy farming. Participants were then asked 

about the details of their current disbudding or dehorning protocol, including calf age, 

medications provided, disbudding or dehorning method, protocol development, who performs 
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the disbudding and dehorning on their farm, and how long they had been using their current 

disbudding or dehorning protocol. Questions were asked regarding participants’ general opinions 

on analgesia and anesthesia for disbudding and dehorning, as well as how they felt other 

members of the dairy community perceived the use of pain control for these practices.  

Motivations for and barriers against the use of pain control were discussed, with 

participants also being asked to give their perspectives on how other members of the dairy 

community might feel about the use of pain control for disbudding. Participants were also asked 

to speak on how they felt barriers to pain control use might be eliminated or reduced, and if they 

felt that pain mitigation should be provided for disbudding and dehorning regardless of the real 

or perceived barriers that producers are currently facing. Lastly, participants were asked their 

opinions on the current proAction requirements for disbudding and dehorning. As a closing 

question, participants were asked if they wanted to share any final thoughts or discuss any topics 

that had not been previously mentioned in the interview.  

Repeated interviews were not conducted with participants. Participants were offered the 

opportunity to receive a copy of the transcribed interview if they so desired and provide any 

feedback to the researcher on the interview process. While data saturation was reached with the 

majority of topics and questions discussed in the interview guide, interviews were carried out 

past the point of saturation to allow all interested individuals the opportunity to participate. 

Throughout this manuscript, square brackets are used within quotations from participants to 

provide context where missing.  
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3.3.6 Thematic Analysis 

All transcribed interviews were analyzed by one researcher (JS) and coded using 

NVivo12 software (version 12.6.0, QSR International, 1999). All data were analyzed using 

thematic analysis as described by Aurini et al. (2016). The author of this research read through 

the transcripts repeatedly to fully immerse herself in the data. Broad themes and general topics 

were identified before data collection, while more specific themes were derived from the data 

once the analysis began. A coding tree was used to identify themes within the data, starting with 

more high-level, broad sections, and then narrowing the scope of the coding lens to identify more 

specific topics and themes. The interview questions and their subsequent responses were 

organized into 4 broad sections based on the previously mentioned topics of interest (respondent 

demographics, disbudding and dehorning protocol, pain control for disbudding and dehorning, 

and proAction requirements). Within each of these main topics, smaller sub-sections were 

created that highlighted overarching themes within the questions being asked (e.g., ‘personal 

view of pain control’ as a sub-section within the ‘pain control’ topic, etc.). A third, more specific 

level of coding was used for the responses to each question. Responses were coded by 

highlighting themes that emerged from the text and organizing them into third-tier sections 

within the pre-existing sub-sections (e.g., ‘better calf recovery’ as a coded section within the sub-

section ‘personal view of pain control’). The full data set was coded line by line as an initial 

form of analysis. As new codes were created at each level, a codebook was created to describe 

and define each code. Once the codes had been re-defined, the data were re-coded one final time 

using the re-defined codebook. The coded sections of the data were then organized into a text 

document and summarized to be expanded and then collapsed into major themes and topics 
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present within the text. These themes were analyzed to ensure that they accurately reflected the 

dataset, as well as to identify any connections between topics or over-arching key ideas present 

in the data. 

 

3.4 Results 

3.4.1 Respondent Demographics 

Twenty-nine dairy producers were interviewed across Ontario. The mean (± SD) farm 

size was 124 ± 113 milking cows, with a range of 27 to 500 cows. Of the participants who 

described the staff available on their farm (n = 9), one farmer mentioned having a well-

established staff; however, many (n = 8) were family run with few to no employees. Many (n = 

12) producers were generational farmers, with parents and grandparents having been involved in 

the industry prior. Producers’ personal experience with dairy farming ranged from less than one 

year to over 30 years in the industry.  

3.4.2 Disbudding and Dehorning Practices 

 Participants reported disbudding and dehorning calves as young as 2-3 days old, with the 

oldest at up to 5 months. All producers reported using a cautery iron. Two respondents also 

mentioned using gougers to dehorn calves that were overlooked and had grown horns too large 

to be removed via cautery. Most respondents (n = 16) indicated that they were the primary 

individual who performed the disbudding or dehorning on their farm. Several producers (n = 9) 

reported having their veterinarian disbud or dehorn calves at their routine herd health visits and 

one respondent indicated that they do the disbudding or dehorning themselves, but that their 
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veterinarian administered the pain control medications. A few respondents (n = 3) mentioned 

having family or staff members that primarily do the disbudding or dehorning on their farm.  

3.4.3 Disbudding & Dehorning Protocol 

Many producers stated that they had been using their current disbudding or dehorning 

protocol for quite some time, ranging from 2 to 45 years using their preferred protocol. A few 

producers mentioned using their current protocol for many years but incorporated meloxicam 

when it was made available to them, or since the time that proAction required the use of an 

NSAID for disbudding and dehorning.  

Producers often mentioned that their current disbudding or dehorning protocol was 

developed over time as they looked for ways to improve their current protocol through trial and 

error. Protocol development also came from being informed about a better disbudding or 

dehorning method through other producers, newly publicized information and their veterinarian, 

with veterinarian being the most commonly reported influence for producers on their current 

disbudding or dehorning protocol. The public was mentioned as an influential factor, with 

producers reporting their methods as being more pleasing to the public: “from the public eye, and 

we do tend to be in the public eye a lot, I think that it just looks a little better when we are doing 

everything to make this a…less painful experience”.  

3.4.4 Disbudding & Dehorning Medications  

All producers that were interviewed in this study used some form of pain control 

medication (i.e., anesthetic and/or analgesic) when disbudding or dehorning their calves. While 7 

participants used only one of the two required pain control medications for disbudding and 

dehorning (i.e., either an NSAID or a local anesthetic), 22 participants were in compliance with 
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the proAction requirement for disbudding and dehorning that states the mandatory use of both an 

NSAID and a local anesthetic. Of the 29 dairy producers that participated in this study, 26 used 

an NSAID (meloxicam), 25 used a local anesthetic block (lidocaine), and 13 participants 

reported using sedation. Twenty-three respondents used a combination of medications, while 3 

participants solely used an NSAID and 3 participants solely used lidocaine for disbudding or 

dehorning calves. Of the 23 participants using a combination of medications, 12 used an NSAID 

+ lidocaine + sedative combination, 10 used an NSAID + lidocaine, and 1 used an NSAID + 

sedation. Six participants used a single injection of lidocaine + sedative mixture, while all others 

administered drugs individually. Two producers mentioned routinely administering a lidocaine 

nerve block but only giving an NSAID when they felt it was necessary. A few (n = 4) producers 

mentioned issues with administering medications that prevent them from being in compliance 

with the disbudding and dehorning requirements from proAction, such as difficulty performing 

the lidocaine local nerve block and difficulty with dosing and timing of administration when 

using a lidocaine solution that was mixed with a sedative: “[lidocaine block] just didn't work for 

us so that's why on a daily basis when we do dehorn we're not actually using the freezing. We're 

just using the [meloxicam].” 

3.4.5 Dairy Farmer Opinions on Pain Control  

Participant View of Pain Control Medication. Participants were asked to describe how 

they felt about the use of pain control medications for disbudding and dehorning. Often, 

interview participants felt that pain mitigation was necessary for disbudding and dehorning, 

stating that it provided a better experience for the calves. When asked what the main motivations 

towards using pain control for disbudding and dehorning would be, participants overwhelmingly 
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reported calf comfort and better post-operative recovery as the most common responses. 

Participants felt that using pain control created a better disbudding or dehorning experience for 

the calf and that it was more humane, describing their passion for farming and concern for their 

animals as motivations towards using pain control for these procedures: “I think most of us are 

just fairly concerned about the wellbeing of our livestock. So if we can do something that 

improves that, [or] minimizes any negative impacts of practices that we have to carry out I think 

that's a bigger motivator than any regulation”. Producers felt that they had a responsibility to 

their animals to treat them in the most humane way possible and often compared disbudding and 

dehorning calves without pain control to having a dental procedure performed without pain 

mitigation: “my thoughts are [you] wouldn't go to the dentist and have a tooth pulled out without 

having it frozen. I wouldn't …it goes hand in hand [with] disbudding”. Interview participants 

also felt that using pain mitigation for disbudding and dehorning creates a better experience for 

the producer, stating that it was inexpensive, helpful, allowed the producer to do a better job of 

the procedure and made the process easier, safer and faster.  

A few participants discussed the cost associated with disbudding and dehorning 

medications, stating that the benefit that is received from using pain control largely outweighs 

the cost and that it is a worthwhile investment. As one participant stated: “it just helps the calf to 

keep growing so [it's] beyond just animal welfare. It's also economical to give them that and then 

have them keep growing better than to set [them] back right?”. Some producers recognized that 

although using pain control was helpful, it was associated with a cost and could increase the time 

associated with the procedure: “The unfortunate part about meloxicam is I do think it's a little bit 
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on the pricey end of things…it's really hard to kind of quantify the gains that you would establish 

there”. 

Another commonly mentioned motivation towards using pain control for disbudding was 

education of producers via influential sources (i.e., published research, veterinarians). 

Participants felt that once they had been educated on the benefits of using pain control, it largely 

motivated them to uptake this practice. Disbudding and dehorning requirements for producers 

and consumer perception were also listed as motivating factors towards the use of pain control, 

with participants stating concerns of how the public would view disbudding and dehorning 

without pain mitigation: “I think for consumers too like to say hey, you know um, one they don't 

probably even like you to-taking the horns off the animals, but once you explain why they 

usually understand, but then if you say hey, I don't use any pain medications they're like what are 

they gonna think?”. 

Some producers felt that pain control was not always necessary for disbudding and 

dehorning and that the use of either NSAIDs or local anesthetics was dependent on the calf and 

the situation. One participant said: “it all depends on the calf. Because sometimes the way we do 

it is sometimes the calves don't even know. Like they don't even seem to care. But you get the 

other ones…that seem to care a lot.”. Another participant had a similar comment: “You know if 

you look at my process I use a bit of pain control, but I use it after the fact right? So… if you're 

doing the animals when [they're] young and small…in my opinion you may not need pain 

control”. A few producers mentioned not utilizing lidocaine for disbudding and dehorning 

because of hesitancy with administering the local anesthetic block: “I haven't started freezing 

them yet because…I'm nervous of sticking that needle in behind [the eye]”. One producer felt 
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that the needle application in the cornual groove was stressful for the calves and might be more 

painful than the brief pain associated with disbudding without pain control: “did anybody do any 

research…to determine how much pain the animal experiences when you inject the lidocaine? 

Because that's got to hurt when you put a needle…to deliver the lidocaine”.  

Perceptions of Other Producers’ View of Pain Control Medication. Interview 

participants thought that other dairy producers would view pain control as beneficial to the calf 

and to the farmer, and that they would be concerned for the welfare of the animal. Many 

participants felt that other producers had a positive view of pain control for disbudding and 

dehorning because they would feel that it makes the process easier, less painful for the calf, and 

provide better recovery in the days following the procedure. Of the farmers that they regularly 

associate with, participants stated that most use pain control for disbudding or dehorning and that 

they view it to be important: “lots of people I do talk to or have talked about it yeah, they do like 

it too. They see a difference for sure, yeah”. Veterinarians were thought to be an influential 

source, with a few producers stating that other dairy producers would be more likely to use, and 

be educated on, pain control if their veterinarian performed the disbudding or dehorning on the 

farm. Some producers also mentioned public perception as an instigator for making positive 

change and something that other producers were also conscientious of: “I think consumers 

already have a negative enough vision of agriculture that we don't need to go out of our way to 

make ourselves look bad. We should be doing things collectively to say hey, we're doing the best 

things we could do right now”. 

While many participants felt that other members of the dairy community had a positive 

view of pain control use for disbudding and dehorning, others had more of a mixed opinion on 
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the subject, indicating that the dairy community was fairly divided in terms of those who use 

pain control, and those that do not. One participant said: “I think that probably we're pretty 

divided as a community as to whether or not it should be required. Farmers in general don't like 

being required to do things, right?”. Some participants were unsure of how their peers would feel 

about pain mitigation for disbudding and dehorning and mentioned not discussing the topic with 

other producers. Participants felt that the view of other producers would be dependent on their 

education on the topic, mentioning that if a producer is educated on the benefits of pain control 

for disbudding and dehorning, they would be more likely to use it and view it as a positive tool.  

Throughout the interviews, participants often mentioned the idea that the dairy 

community is divided into progressive farmers and ‘old school’ farmers. Participants described a 

generational feel to the current farming community, with calf care practices often being 

dependent on the age or generation of the farmer: “There are a lot more young people. They're a 

lot more progressive. They're a lot more in tune with…what's required for good animal 

husbandry I feel”. Some participants felt that older producers were unwilling to change their 

ways of farming and might be more resistant to there being requirements for farmers, while 

younger and more progressive farmers are more interested in adapting to new changes in the 

industry: “I feel that progressive farmers seem to have the same opinion as myself…But…I don't 

know how to describe them, like old dude farmers? Seem to resent what [proAction] tells them to 

do, and don't seem to see the advantage as much”. When asked to describe what a progressive 

farmer looks like, one participant said: “people who read articles, and try to apply it? So people 

who try to always improve what's happening on the farm…usually farms who have kids who are 

going to take over the farm, or younger farmers.” 
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Barriers Against Pain Control Use. All the participants in this study used at least one 

form of pain control when disbudding or dehorning. However, when asked what factors might 

prevent producers from using pain control for these practices in general, most participants had 

opinions on the topic or were able to speculate about what might be deterrents for other farmers. 

Most mentioned cost as a major deterrent for the producers that are not already using pain 

control. One participant said: “I think cost is probably gonna be your biggest sticking point”, 

while another mentioned that “[other producers] just think it's cheaper and easier just to burn 

them off and be done with it…rather than looking at the overall health of the calf. They're just 

looking to the convenience of just doing it and saving the money”.  

Education was also commonly mentioned as a barrier to pain control use, with 

participants stating that producers who were not informed of the benefits or trained in 

administering the medications would not use pain mitigation. Some producers mentioned that 

administering the lidocaine block would deter other producers from using pain control because it 

is an intimidating process: “I'm not sure how many guys have actually you know, sat down and 

been shown [by] a vet, or by another farmer or someone with some experience how to find that 

nerve, how to block it properly and that kind of thing. So they just kind of keep going the way 

they've always gone”. A few participants stated that that they themselves were hesitant to 

administer lidocaine for this same reason. 

 Participants felt that producers’ attitudes are influential on their decision to use pain 

control and the producers who are unwilling to change old practices and view their animals 

strictly as a source of income, would not be inclined to use pain control because they do not feel 

it is necessary: “[Some farmers still] look at animals in a purely…means to an end…they're not 
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looking at a cow as [a] thing that you can help. They're looking at it as more like [a] tool…so 

yeah, that might be the reason…‘that's the way we've always done it’. There's always that 

reason…not aware…not open to change”. One participant said: “I don't think there are any 

barriers…I think the barrier is in the producers themselves”. Some participants reflected on the 

ability of the producer to have some level of preparedness and organization for these procedures, 

indicating that administering pain control may be viewed as an inconvenience or time consuming 

if producers do not consider it a priority to get the medications ahead of time.  

Removal of Barriers. When asked how barriers against the use of pain control for 

disbudding and dehorning could be removed for producers, participants most frequently 

mentioned utilizing veterinarians as an educational influence. Participants felt that having a 

veterinarian administer medications for disbudding and dehorning, and/or having veterinarians 

educate producers on how to administer pain mitigation and why it is so beneficial, would be the 

best way to encourage the adoption of this practice: “Well your vet's your best contact…a large 

percentage of …farmers in general are going to have a good relationship, or a working 

relationship at least with their vet. And so that would be your [best] avenue there”. Veterinarians 

were often mentioned as an educational, influential and trusted source for participants, along 

with company representatives, other producers, community groups of farmers and novel 

research: “I think it also needs to be producer driven…it's one thing to have a veterinarian come 

up or someone who's involved with the proAction directly, but if you're the farmer actually on 

the receiving end of that I think you-your fellow producers need to come up and say hey, this is 

what we do on our farm and-and this is what really works”. 



 

 

97 

 

 Some participants mentioned the use of government programs and requirements as a way 

to encourage the use of pain control, with discussion of implementing more enforcement for the 

programs that are already in place. One participant also mentioned creating incentives for 

producers as a way to encourage pain control use. A few producers stated that the use of polled 

genetics would be beneficial in eliminating barriers to pain control use and that incorporating 

more polled genetics into dairy farming was a positive direction for the industry; however, it was 

stated that there is still work to be done before polled genetics meet the standards of the dairy 

industry and it will take some time before majority polled herds are prominent in dairy farming.  

3.4.6 proAction Disbudding and Dehorning Requirements 

 Most participants had positive responses when asked about the disbudding and dehorning 

requirements from proAction, regardless of their compliance with the program. Participants felt 

that the requirements were fair, easy to implement, good for public perception, made disbudding 

and dehorning easier, allowed for standardization of practices, and saved time. Many participants 

stated that they had already been using pain control before the disbudding and dehorning 

requirements were made mandatory.  

 A few participants felt that the disbudding and dehorning requirements weren’t always 

necessary, however, and thought that they should be dependent on other factors such as the age 

of the calf. Specifically, these participants mentioned that the requirements were beneficial as 

they encouraged the use of pain control for disbudding and dehorning; however, felt that the 

requirements were not necessary for them or their calves based on how they perform the 

procedure or the age of their calves. One participant said: “I also think based on our experience 

it's a huge difference whether you do them at 3 or 4 weeks of age or whether you do them at 10 
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or 12 weeks of age…I find those three seconds per horn of initial pain doesn't really justify the 

hassle…when I just feel the [meloxicam] in our situation…is more beneficial to the animal than 

also freezing it”. 

 Some modifications to the requirements were suggested such as including some form of 

education or training on how to administer the local anesthetic block, allowing for a different 

medication timeline (i.e. allowing meloxicam to be administered after the procedure), flexibility 

with which medications are required, including sedation as a requirement, and better 

enforcement of the requirements. Overall, participants had mixed opinion regarding how other 

members of the dairy community felt about the disbudding and dehorning requirements from 

proAction. Some participants felt that many producers were already using pain control and 

received the requirements well, while others felt that producers do not adapt well to change and 

resent being told what to do, particularly the older generation of farmers.  

3.5 Discussion 

 Through this study, we were able to better understand dairy producers’ opinions on the 

use of pain mitigation and identify avenues to eliminate barriers to pain control use for 

disbudding and dehorning. All participants used pain control for disbudding and dehorning, and 

many stated animal welfare concerns as a motivation for this. Veterinarians and farmer attitude 

were considered influential on producer behaviour. Barriers against pain control use were cost, 

education and farmer attitude. In general, the proAction requirements for disbudding and 

dehorning were seen to be positive for the dairy industry; however, further information and 

training on the administration of pain control medications is needed.     
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3.5.1 Respondent Demographics 

The average number of milking cows for participants was 124 ± 113 (mean ± standard 

deviation). This is larger than the national average of 89 cows (Dairy Farmers of Canada, 2019), 

which indicates that this sample of participants may not be entirely reflective of the provincial or 

national dairy production population; however, the goal of qualitative research is not to be 

representative or to find consensus in the data (Scotland, 2012), but rather to provide further 

depth from individual perspectives and behaviours (Alharahsheh & Pius, 2020). Many 

participants mentioned that their farm was family-owned and operated, which is not surprising, 

as 98% of Canadian dairy farms are of the same structure (Dairy Farmers of Canada, 2019).  

3.5.2 Farmer Attitudes 

The findings of this research indicate that producers’ attitudes towards pain control are 

influential on their decisions to use pain mitigation when disbudding or dehorning their calves. 

Attitudes and perceptions have been shown to influence producers’ behaviour and decisions in a 

number of capacities, including the implementation of on-farm biosecurity measures. Studies of 

farmers in Great Britain found that producers often relied on their own judgement of risk and 

their perceived risk when making the choice to implement on-farm disease prevention measures 

(Brennan et al., 2016). Producer attitude was seen to directly impact on-farm practices with 

producers being more likely to carry out biosecurity measures on their farms if they did not 

believe disease to be inevitable and if they felt positively about the use of biosecurity measures 

(Richens et al., 2018).   
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 Although all participants in this study used some form of pain mitigation for disbudding 

and dehorning, the producers in this study often mentioned farmer attitude as a barrier towards 

other producers’ use of pain control. Participants often stated that other producers who do not use 

pain control might do so because they are unwilling to change their old habits and view their 

cattle as strictly a source of income. If producers tend to look at their calves as a means of 

income rather than an animal under their care, they may be more likely to prioritize other factors 

(i.e., money, time, convenience) over the wellbeing of the calf. Wikman et al. (2013) found that 

producers who took disbudding pain more seriously and felt that disbudding calves without pain 

mitigation would be painful for the animal, had a higher sensitivity to pain caused by cattle 

diseases. These results highlight the importance of farmer attitudes and beliefs as an influence on 

how they view animal pain and welfare. Producers with a more animal-centered view of the 

dairy industry were considered to be “progressive” farmers by the participants in this study. 

Changing the attitudes of “old school” producers to view dairy farming in more of a progressive 

light and make animal welfare a priority, has the potential to increase the adoption of pain 

control use for disbudding and dehorning, thereby positively impacting the dairy industry going 

forward.     

Social science theories have taken a deeper look at the factors that are involved in 

changing behaviour and how an individual’s attitude directly impacts this change.  Livestock 

research and epidemiological studies have used the Theory of Planned Behaviour (TPB) and the 

Transtheoretical Model (TTM) to understand patterns of decision making and behaviour of 

producers and their on-farm practices. The TPB argues that the likelihood of an individual to 

perform a certain action is dependent on their intention to perform that behaviour, and an 
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individual’s intention or willingness to perform certain behaviours is dependent on their attitude, 

their subjective norms and their perceived behavioural control (Ajzen, 1991). The TTM presents 

a similar model, with individuals being identified as agents of change in their own lives; 

however, the individual’s mindset and expectations are seen as pre-conditions that affect the 

effectiveness of this change (Prochaska & Di Clemente, 1982). These theories explain the direct 

link between producers’ attitudes and perspectives, and their decision to participate in specific 

on-farm practices, such as the use of pain control for disbudding and dehorning. A producer’s 

belief that the welfare of their animals is a greater priority than other factors (i.e. cost), can 

encourage the use of pain control for disbudding and dehorning, as well as the implementation of 

other calf-care practices that improve animal welfare. Encouraging a change in the attitude of 

producers who are more inclined to prioritize other aspects of dairy farming over calf welfare 

makes it possible to change the patterns of behaviour of this group. The connection between 

producer attitude, decisions to enact change and patterns of behaviour, highlights the importance 

of producers’ opinions on the use of pain control and how these beliefs impact the adoption of 

this best practice.  

3.5.3 Barriers to Pain Control Use 

Participants mentioned farmer attitude, cost, and lack of education about the procedure as 

primary barriers that prevent other producers from using pain control for disbudding and 

dehorning. Participants often stated that if other producers were educated on the benefit of pain 

control for disbudding and dehorning, they would be more inclined to adopt this practice. 

Cardoso et al. (2010) found that producer education was also a significant barrier to pain control 

use with Brazilian farmers. Producers indicated that they did not use pain control for disbudding 
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and dehorning because they were uneducated on the medications and/or did not think it was 

necessary for the procedure (Cardoso et al., 2010). The producers in this study felt that the use of 

pain control was not necessary because animal suffering is brief and “young” calves (producers 

identified young calves as calves up to 8 months of age) felt less pain during the procedure. 

Clearly, the lack of education of producers on pain mitigation is a significant barrier to the use of 

pain control for disbudding and dehorning. Understanding this provides an opportunity to 

eliminate this barrier through the improvement of farmer education on this practice through 

influential and educational sources. By utilizing veterinarians and other educational resources, 

producers can receive more targeted education on the efficacy, necessity and importance of using 

pain control for disbudding and dehorning, as well as better training on the application of pain 

mitigation to reduce hesitancy and increase adoption of pain control use.  

Cost was also frequently mentioned as a barrier to pain control use by other producers. 

This supports previous research by Gottardo et al. (2011), which mentions cost of analgesia as 

the primary barrier to pain control use for disbudding and dehorning by producers. While the 

participants in this study mentioned that the cost of pain mitigation is largely offset by the health 

and welfare benefits, and continued growth of their calves, they often mentioned that producers 

who do not view the cost of pain control medication as an investment in the future production of 

their cattle will be discouraged by the upfront cost of the medication. Education could be an 

avenue to change the way producers view this expense and to change the narrative surrounding 

the cost associated with welfare practices; however, this brings to light a new topic of 

conversation in the responsibility of farmers to support the welfare of their animals, regardless of 

the cost to the producer.  
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Participants mentioned the division in the dairy community between “progressive” 

farmers and “old school” farmers and the mixed opinions on the use of pain control for 

disbudding and dehorning through this division. Participants felt that progressive farmers who 

view animal welfare as a priority are not concerned by the cost associated with pain control use 

and feel a responsibility to put the welfare of their animals above all other things, including cost. 

A survey of Wisconsin producers may support this theory, with younger participants (aged 18-

34) being more likely to have made changes to their disbudding or dehorning protocol in the last 

decade when compared to older participants (35-54) (Saraceni et al., 2021). However, older 

producers in other research were seen to view cattle diseases (Kielland et al., 2010) and horn 

removal procedures (Wikman et al., 2013) as more painful than younger producers. This 

indicates that the divide between “progressive” and “old school” farmers may not be related to 

generation or age, but rather producer opinion and view of the dairy industry in general. The idea 

of a “progressive” farmer may not necessarily be linked to a younger demographic; however, 

understanding this contrast between producers sheds light on the disconnect that the dairy 

community is currently facing and highlights the potential for the future of this industry. By 

identifying barriers to pain control use as being related to farmer attitude, a continual increase in 

more progressive-minded farmers through increased education of this demographic shows 

promise for improvement in animal welfare and uptake of best calf care practices by producers.  

3.5.4 Producer Influences as a Method to Remove Barriers Surrounding Pain Control  

Veterinarians were highly regarded by participants and frequently mentioned as a tool to 

remove barriers against pain control use for other producers. Previous research highlights the 

importance of veterinarians as an influential source on producers in adopting disease prevention 
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and biosecurity measures on their farms (Brennan et al., 2016; Richens et al., 2018; Oliveira et 

al., 2018; Denis-Robichaud et al., 2019). In terms of disbudding and dehorning practices, 

veterinarians were also seen to influence the use of anesthesia, analgesia, and change of 

disbudding or dehorning practices (Winder et al., 2016; Hambleton and Gibson, 2017). In 

addition, a study of Wisconsin dairy producers revealed that participants were more likely to use 

pain control for disbudding and dehorning if their veterinarian was involved in creating the 

protocol for these practices (Saraceni et al., 2021). Veterinarians seem to be aware of the 

influence they have on producer behaviour and attitudes, with focus groups revealing that 

Canadian veterinarians feel a responsibility to shift normative attitudes towards calf-care 

practices and improve calf welfare through education of clients and social influence (Sumner & 

von Keyserkink, 2018). The influence of veterinarians as an educational tool for producers is 

potentially the most effective solution to reducing barriers to pain control use for disbudding and 

dehorning by producers.  

Consumers and the perception of the public were also frequently mentioned as influential 

stakeholders on the practices of Ontario dairy producers. Similar concerns were identified by 

Wisconsin producers, who listed veterinarians and the public as the 2 most frequently selected 

influences on producers’ decision to change their pain control medication in the last decade 

(Saraceni et al., 2021). Consumers are considered important industry stakeholders by producers 

in Great Britain as well, with Brennan et al. (2016) and Richens et al. (2018) identifying that 

farmers are concerned with public perception. The concern that producers have with consumers’ 

view of the dairy industry and farmers in general, is important to note because it highlights the 

influence that individual dairy consumers have over the standards that they wish to see being 



 

 

105 

 

upheld in the industry. Producer awareness of this group is critical and displays the impact that 

consumers can have on dairy farmers’ decisions to partake in certain calf care practices.    

3.5.5 Study Limitations 

 Several limitations exist when considering the results of this research study. This study 

was based on producer opinions and perspectives; therefore, the results of this research are 

limited in their ability to be extrapolated to wider populations; however, this is typically not the 

goal of qualitative research. While the opinions and views of all Canadian farmers are not 

represented in this research, the information gained from the perspectives of these participants 

will provide further depth on this topic and the researchers feel that the data gained from this 

study provide valuable insight into the barriers and perceptions surrounding pain control use for 

disbudding and dehorning. 

 Additional limitations to consider include those specific to qualitative research, such as 

the validity and reliability of this study. Qualitative data is highly subjective and is not intended 

to reach consensus among participants, which means that the robustness of the data cannot be 

evaluated in the same way as quantitative data (Scotland, 2012; Alharahsheh & Pius, 2020). 

Validity and reliability of qualitative research can be established through various measures such 

as acknowledgement of biases through reflexivity, repeated examination of data, and participant 

validation (Creswell & Miller, 2000; Aurini et al., 2016). All researchers followed well-

established thematic analysis protocols and the researchers recognized their own biases when 

interpreting this data. Therefore, the researchers of this study feel that they have produced a 

robust study that accurately reflects the opinions and perspectives of the participants in this 

project.  
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3.6 Conclusions 

Dairy producers’ attitudes were highly influential on their decision to use pain mitigation 

for disbudding and dehorning. Participant attitudes surrounding pain control use and their 

willingness to use some form of pain mitigation for disbudding and dehorning suggests that 

Ontario dairy producers are concerned about the health and welfare of their calves; however, 

more comprehensive education of producers is needed to encourage full compliance with 

proAction requirements. Veterinarians were seen to be an influential source for participants and 

were cited as a tool to remove barriers to pain control use. This suggests that veterinarians could 

be a beneficial educational source for producers, demonstrating their opportunity to encourage 

positive change towards best disbudding and dehorning practices by producers.  
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4 CHAPTER FOUR: General Discussion, Study Limitations and Future 
Directions 

Disbudding and dehorning are common practices in Canada and the United States 

(USDA, 2016; Winder et al., 2018a). All forms of disbudding and dehorning (i.e. caustic paste, 

cautery iron, gouge, scoop, wire saw) are painful, with calves showing behavioural, physiologic 

and neuroendocrine changes indicative of pain during these procedures (Stock et al., 2013; 

Stafford and Mellor, 2005; 2011). The combined use of a local anesthetic block using lidocaine 

with a Non-Steroidal Anti-Inflammatory Drug (NSAID) substantially reduces the acute and long 

term pain associated with these procedures (Stilwell et al., 2009; Stock et al., 2013; Winder et al., 

2017a; 2018a,b; Reedman et al., 2020). In both the United States and Canada, dairy producers 

have quality assurance standards for disbudding and dehorning calves that require pain control 

(FARM, 2020; DFC proAction, 2020); however, studies have shown that a number of producers 

in both countries continue to disbud with inadequate pain mitigation (USDA, 2018; Winder et 

al., 2018a). Understanding the barriers that prevent producers from using pain control for these 

practices and determining the factors that influence the adoption of pain mitigation allows for 

tailored educational programming to increase the uptake of pain control use among dairy 

producers.  

The first objective of this research was to better understand the current disbudding and 

dehorning practices of dairy producers in Wisconsin, USA in order to target extension 

programming to this demographic in an effort to increase adoption of pain control use. Secondly, 

this research also sought to understand the opinions of Ontario dairy producers on the use of pain 

control for disbudding and dehorning to better identify barriers and motivations surrounding 

these practices. In Wisconsin, dairy producers have increased use of pain control medication for 
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disbudding and dehorning compared to previous research. While this data is promising and 

highlights progress in this area, the majority of participants did not use pain mitigation when 

disbudding or dehorning their calves. This presents a substantial challenge when considering the 

increased attention to disbudding and dehorning requirements from FARM. A potential tool to 

combat this lack of compliance is having veterinarians act to influence producer decisions 

surrounding pain mitigation. This research identified that producers who have included their 

veterinarian in the creation of their disbudding or dehorning protocol had increased odds of using 

pain control for these practices. In addition, veterinarians were seen to be the greatest source of 

influence on the adoption of pain control for respondents. Veterinarians were consistently 

referenced as an influential source and trusted advisor by Ontario dairy producers, including in 

respect to the development of participants’ disbudding and dehorning protocol, their choice to 

use pain control for these practices, and as a general source of trusted information for producers.  

All of the participants in the interview study used some form of pain control (i.e. NSAID 

and/or a local anesthetic) for disbudding or dehorning and felt positively about the use of pain 

control for these practices. Common motivators for the use of pain mitigation for disbudding and 

dehorning surrounded calf welfare, with participants often referencing better calf comfort, post-

operative calf performance and a better experience for the animal overall. While participants did 

also mention positive aspects for the farmer (i.e. easier procedure, more enjoyable task), many 

were more concerned with the betterment of the calf, which highlights the importance placed on 

animal welfare by these participants. The cost of pain mitigation, lack of education on the 

procedure and farmer attitude were suggested as the main barriers that would prevent other 

producers from using pain control when disbudding and dehorning calves. Utilizing education to 
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change the narrative surrounding the cost associated with this practice is a potential avenue to 

increase pain control use by encouraging positive attitudes of producers. The education of 

producers on the necessity of this practice and the administration of medications for these 

procedures was a common topic within interviews and is a potential tool to increase the adoption 

of pain control use. Farmer attitude was thought to have a large bearing on producers’ decisions 

to use pain control, with participants identifying differences in pain control use between 

‘progressive’ and ‘old school’ farmers as being associated with producer perception.  

Veterinarians were seen to be the most influential source on both American and Canadian 

producers; therefore, education from this group on the necessity of pain control use for 

disbudding and dehorning, as well as the administration of medications for these procedures, has 

the potential to be very effective in reducing barriers against this practice and encouraging the 

adoption of pain control use by producers. This research highlights key areas of change that are 

needed for both Canadian and American producers to increase use of pain control for disbudding 

and dehorning. In terms of cost, better education surrounding the cost-effectiveness of pain 

control use is needed to highlight the health and welfare benefits associated with this practice, as 

well as more discussion on the responsibility of producers to ensure the welfare of their animals 

regardless of the cost associated with calf care practices. Producers should also receive more 

substantial education and training on how to effectively apply a cornual nerve block for 

disbudding and dehorning practices. Lastly, the necessity of pain mitigation for disbudding and 

dehorning should be highlighted, with more emphasis placed on the pain that is associated with 

disbudding and dehorning, even in young calves who may not show behavioural signs indicative 

of pain.   
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There are limitations to consider when interpreting the results of this research. Firstly, 

both samples of producers were recruited through convenience sampling, which limits the ability 

of this data to be extrapolated to larger populations. Recruitment was done through industry 

contacts, extension events and producer magazines. This strategy potentially over-represents 

producers who have positive relationships with industry contacts and/or who are utilizing 

educational resources; therefore, the participants of this research may be more inclined to follow 

industry standards for disbudding and dehorning than the general producer population in North 

America. While steps were taken to increase the external validity of these results, it is recognized 

that the ability to extrapolate this data is limited. However, many opportunities for future 

education and improved practices were identified within both populations of participants, despite 

their seemingly progressive nature.  

Additional limitations concerning external validity exist within the boundaries of 

qualitative research methodology. A portion of this research was focused on the opinions of 

Ontario dairy producers, which infers a unique and subjective method of data analysis. The 

results of this research are unique to the participants of these interviews and lack the ability to be 

extrapolated to a larger population. However, as this is not the goal of qualitative research, this 

limitation does not reduce the value of the results of this study and the researchers feel that the 

data obtained through this research are exceptionally important in shedding light on potential 

avenues to reduce barriers against pain control use for producers. Lastly, the American producers 

in this research study were surveyed ahead of the newly updated disbudding and dehorning 

requirements from FARM. This does not allow researchers to determine how disbudding and 

dehorning practices may have changed following the implementation of these standards. While 
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the data is valuable in that it reflects the practices of Wisconsin dairy producers prior to the 

update, the willingness of participants to change practices in accordance with FARM 

requirements cannot be accurately evaluated.  

The results of this research shed light on the current disbudding and dehorning practices 

across North America, as well as inform researchers on potential avenues to invoke positive 

change towards improved animal welfare of dairy calves. While it appears that substantial 

progress has been made in certain areas of this research topic (e.g. an increase in adoption of 

pain control when compared to previous studies, increased standards for pain control use etc.), 

there is much room for further work to be done on the subject. A comprehensive study of 

disbudding and dehorning practices by Canadian dairy producers has not been done since 

proAction has required the use of pain control for these procedures. In addition, an investigation 

into the disbudding and dehorning practices of American dairy producers since the rollout of new 

FARM standards clearly has not been completed. Therefore, moving forward there is a need for 

continued surveillance of disbudding and dehorning practices to ensure progress is being made 

with respect to pain mitigation. This research would be highly valuable in informing industry 

stakeholders of the effect that quality assurance programs have on the dairy industry, and how 

updated standards and requirements impact the calf-care practices of producers.  

Previous studies have looked at the efficacy of online training modules in comparison to 

hands-on training for the application of a cornual nerve block by dairy producers (Winder et al., 

2018c) and veterinary students (Winder et al., 2017b). Results of these studies identified no 

difference in block efficacy between groups; however, online learners had lower technical scores 

in both studies and were seen to be less confident about the procedure (Winder et al., 2017b; 
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2018c). Hands-on training was considered best practice, although online learning was seen to be 

useful when hands-on training is not available. It has been widely demonstrated that 

veterinarians are a largely influential source on producers and that further education of dairy 

producers on best disbudding and dehorning practices is needed. It would be informative to 

investigate the impact that hands-on educational workshops would have on producer adoption of 

pain control by evaluating producers’ attitudes towards pain control and their use of pain 

mitigation before and after an educational training experience surrounding the appropriate 

administration of pain control for disbudding and dehorning. Including veterinarians in this 

process, as educators, supporters and/or distributors of information, would be beneficial in 

maximizing the impact that these workshops could have on producers’ decisions regarding the 

use of pain control for disbudding and dehorning calves. While there is a need for more work to 

be done in this area of dairy welfare, the researchers involved in this project feel that the results 

of this study are largely beneficial in providing context as to the current state of disbudding and 

dehorning practices, as well as direction towards future projects to increase the adoption of pain 

control for these procedures. 

 

  



 

 

120 

 

4.1 References 

Dairy Farmers of Canada (DFC). 2020. ProAction requirements summary booklet. Accessed  

Feb. 2, 2021.  

https://www.milk.org/Corporate/PDF/proAction/Program%20Requirements/(3)%20proA

ction%20Requirements%20Summary%20Booklet/ProAction%20Requirements%20Sum

mary%20Booklet.pdf. 

Farmers Assuring Responsible Management (FARM). 2020. Animal care version 4.0  

requirements & corrective actions. Accessed on Feb 24th, 2021. 

https://nationaldairyfarm.com/wp-content/uploads/2020/09/FARM_Animal-Care-4-

Manual_Layout_FINAL_091520_SinglePages.pdf 

Reedman, C.N., T.F. Duffield, T.J. DeVries, K.D. Lissemore, N.A. Karrow, Z. Li, and  

C.B. Winder. 2020. Randomized control trial assessing the efficacy of pain control  

strategies for caustic paste disbudding in dairy calves younger than 9 days of age. J.  

Dairy Sci. 103:7339-7350. https://dx.doi.org/10.3168/jds.2019-18118. 

Stafford, K.J. and D.J. Mellor. 2005. Dehorning and disbudding distress and its alleviation in  

calves. Vet. J. 169:337-349. https://dx.doi.org/10.1016/j.tvjl.2004.02.005. 

Stafford, K.J. and D.J. Mellor. 2011. Addressing the pain associated with disbudding and 

dehorning in cattle. Appl. Anim. Behav. Sci. 135:226-231.  

https://dx.doi.org/10.1016/j.applanim.2011.10.018. 

Stilwell, G., R. Campos de Carvalho, M.S. Lima, and D.M. Broom. 2009. Effect of caustic paste 

disbudding, using local anaesthesia with and without analgesia, on behaviour and  



 

 

121 

 

cortisol of calves. Appl. Anim. Behav. Sci. 116:35-44. 

https://dx.doi.org/10.1016/j.applanim.2008.06.008. 

Stock, M.L, S.L. Baldridge, D. Griffin, and J.F. Coetzee. 2013. Bovine dehorning: Assessing 

pain and providing analgesic management. Vet. Clin. Food Anim. 29:103-133.  

http://dx.doi.org/10.1016/j.cvfa.2012.11.001. 

US Department of Agriculture. 2016. Dairy 2014, Dairy cattle management practices in the  

United States, 2014. USDA, USDA–APHIS–VS–CEAH–NAHMS. Fort Collins, CO.  

#692.0216. 

US Department of Agriculture. 2018. Dairy 2014, Health and management practices on U.S.  

dairy operations, 2014. USDA, USDA–APHIS–VS–CEAH–NAHMS. Fort Collins, CO.  

#696.0218. 

Winder, C.B., S.J. LeBlanc, D.B. Haley, K.D. Lissemore, M.A. Godkin, and T.F Duffield. 

2017a. Clinical trial of local anaesthetic protocols for acute pain associated with caustic  

paste disbudding in dairy calves. J. Dairy Sci. 100:6429-6441.  

https://dx.doi.org/10.3168/jds.2017-12724. 

Winder, C.B., S.J. LeBlanc, D.B. Haley, K.D. Lissemore, M.A. Godkin, and T.F Duffield. 

2017b. Comparison of an online learning module to hands-on training in teaching a 

cautery disbudding technique for dairy calves including cornual nerve block application. 

Can. Vet. J. 58: 735-740. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5479662/pdf/cvj_07_735.pdf 

Winder, C.B., C.A. Bauman, T.F. Duffield, H.W. Barkema, G.P. Keefe, J. Dubuc, F. Uehlinger,  

and D.F. Kelton. 2018a. Canadian National Dairy Study: Heifer calf management. J.  



 

 

122 

 

Winder, C.B., C.L. Miltenburg, J.M Sargeant, S.J. LeBlanc, D.B. Haley, K.D. Lissemore, M.A.  

Godkin, and T.F. Duffield. 2018b. Effects of local anesthetic or systemic analgesia on  

pain associated with hot iron disbudding in calves: A systematic review and meta- 

analysis.  J. Dairy Sci. 101:5411-5427. https://dx.doi.org/10.3168/jds.2017-14092.  

Winder, C.B., S.J. LeBlanc, D.B. Haley, K.D. Lissemore, M.A. Godkin, and T.F. Duffield.  

2018c. Comparison of online, hands-on, and a combined approach for teaching cautery  

disbudding technique to dairy producers. J. Dairy Sci. 101: 840-849.  

https://dx.doi.org/10.3168/jds.2017-13217 

 


