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Standard measures used in animal welfare assessments include animal-based measures 

obtained by observing animals, resource-based measures obtained by observing facilities, and 

management-based measures obtained by interviewing farmers and checking records. Animal 

welfare assessments are composed of a variety of measures and can be very different from each 

other. The objectives of the research presented in this thesis were to investigate inter-observer 

reliability of three swine welfare assessment programs (ACA
™

, PQA Plus
®
, and Welfare 

Quality
®
), and to determine the concordance of rankings across the 3 assessments. All 

assessments and all types of measures were found to be highly reliable. Moderate concordance 

was found for the rankings of farms across all three assessments. The lowest ranked farms were 

correlated, indicating that all assessments identified the farms with the lowest levels of animal 

welfare. Results of this study can be used to identify the best measures and revise current on-

farm animal welfare assessments. 

  



iii 
 

ACKNOWLEDGEMENTS 

I would first and foremost like to thank my advisor, Dr. Tina Widowski, for all of her 

unfailing support and guidance. She has always pushed me to do my best possible work, and for 

that I am very grateful. Penny Lawlis, without your constant support I never would have gotten 

through all of the Ontario farms and the rest of this project; thank you so very much. And to Dr. 

Renée Bergeron, thank you for all of the feedback and assistance you have always provided to 

me. Additionally, many thanks for translating documents into French for the Quebec farmers! 

A big thank you to my observers from the inter-observer reliability trial for all of their 

hard work, and for sacrificing their Saturdays! Many grateful thanks to Miles Beaudin, Judith la 

France, and Yolande Seddon for being my fellow observers across the country.  Miles Beaudin 

(Manitoba Pork), Marie-Claude Gariepy (Centre de développement du porc du Québec), Harvey 

Wagner (Saskatchewan Pork), and your respective organizations – thank you so much for 

recruiting the farmers in each province. Many thanks to Dr. Michelle Edwards for her copious 

amounts of help and input with the statistical analysis and SAS code writing for this project.  

Thank you to the Canadian Pork Council (Animal Care Assessment
™

), United States 

National Pork Board (PQA Plus
®
), and the Welfare Quality

®
 Consortium (Welfare Quality

® 

Assessment protocol for pigs) for allowing me to reprint their respective assessment protocols in 

the appendices of this thesis.  

To all of the amazing farmers across the country who participated in this project, thank 

you for your time, patience and trust in allowing me and my observers onto your farms. Without 

your cooperation this project wouldn’t have been possible.  

To Mom, Dad, and Caitlin – you have always loved me unconditionally, and instilled in 

me a great love of learning that exists to this day; thank you from the bottom of my heart. To my 

extended family, and my friends – you have always supported me in whatever I do and for that I 

am wholeheartedly grateful. To my husband Peter – thank you for your endless support, love and 

encouragement. With you next to me I know I can accomplish anything. 

Finally, many thanks are due to the organizations that funded this project, because 

without their generous support none of this research would have been possible. This project was 

funded by the Canadian Swine Research and Development Cluster, a Growing Canadian Agri-

Innovation Program – Canadian Agri-Science Cluster Initiative of Agriculture and Agri-Food 

Canada (AAFC); and the Ontario Pork Council. 



iv 
 

TABLE OF CONTENTS  

Acknowledgements  ................................................................................................................. iii 

Table of Contents  .................................................................................................................... iv 

List of Tables  ........................................................................................................................ viii 

List of Figures .......................................................................................................................... xi 

 

Chapter 1  .................................................................................................................................  1 

LITERATURE REVIEW  

Introduction   ........................................................................................................................... 1  

Various Goals of a Welfare Assessment ..............................................................................  3 

The Standards of an Assessment .........................................................................................  5 

Categories of Animal Welfare Parameters and Measures.....................................................  6 

Validity, Reliability, and Feasibility ..................................................................................  11 

Choosing Welfare Parameters and Measures for Assessment of Swine  .............................  13 

Fear of humans.............................................................................................................  16 

Stereotypies ..................................................................................................................  17 

Apathy ..........................................................................................................................  19 

Agonistic behaviour ......................................................................................................  20 

Tail biting, ear biting and cannibalism .........................................................................  21 

Vulva biting ..................................................................................................................  23 

Surgical interventions ...................................................................................................  24 

Bursitis .........................................................................................................................  25 

Skin lesions ...................................................................................................................  26 

Lameness ......................................................................................................................  27 

Mortality ......................................................................................................................  27 

Illness status .................................................................................................................  28 

Body condition score ....................................................................................................  29 

Manure Soiling .............................................................................................................  31 

Space allowance ...........................................................................................................  32 



v 
 

Quality, type and amount of bedding.............................................................................  33 

Floor type .....................................................................................................................  34 

Thermal comfort ...........................................................................................................  35 

Other environmental parameters ..................................................................................  36 

Integration of Parameters into an Assessment ....................................................................  37 

Comparisons of different assessments ...............................................................................  41 

ACA
™

, PQA Plus
®
, and Welfare Quality

®
 – Three welfare assessments for swine ............  43 

 ACA
™

 ............................................................................................................................ 44 

 PQA Plus
®

 ....................................................................................................................  45 

 Welfare Quality
®
 ..........................................................................................................  46 

 Similarities and differences across the three assessments..............................................  50 

Current and Future Research .............................................................................................  51 

Research Objectives ..........................................................................................................  52 

 

Chapter 2 ................................................................................................................................  58 

An Inter-observer Reliability Trial using three Animal Welfare Assessment Programs for 

Swine 

3.1 Abstract  ......................................................................................................................  58 

3.2 Introduction .................................................................................................................  60  

3.3 Methods ......................................................................................................................  63 

 2.3.1 Selection and training of Observers .....................................................................  63 

 2.3.2 Farm Recruitment and Farmer Preparation .........................................................  65 

 2.3.3 Assessment Score Sheets ......................................................................................  66 

 2.3.4 On-Farm Assessments ..........................................................................................  67 

 2.3.5 Statistical Analysis ...............................................................................................  67 

2.4 Results and Discussion ................................................................................................  69 

 2.4.1 ACA
™

 ..................................................................................................................  70 



vi 
 

 2.4.2 PQA Plus
®
 ...........................................................................................................  71 

 2.4.3 Welfare Quality
®
 ..................................................................................................  72 

2.4.4 Types of Measures ...............................................................................................  76 

2.5 General Discussion ......................................................................................................  77 

 2.5.1 Reliability of the Assessments Overall ..................................................................  77 

 2.5.2 Reliability of Different Types of Measures  ...........................................................  77 

 2.5.3 Welfare Quality
®
’s QBA and other behavioural measures....................................  81 

      2.6 Conclusions ..................................................................................................................  85 

 

Chapter 3  ...............................................................................................................................  99 

A Comparison of three Animal Welfare Assessment Programs for Swine 

3.1 Abstract  ......................................................................................................................  99 

3.2 Introduction ...............................................................................................................  100 

3.3 Methods ....................................................................................................................  102 

 3.3.1 Description of Farms .........................................................................................  102 

3.3.2 Selection and Training of Observers ..................................................................  103 

 3.3.3 Farm Recruitment and Farmer Preparation .......................................................  103 

 3.3.4 Assessment Score Sheets ....................................................................................  104 

 3.3.5 On Farm Assessment ..........................................................................................  104 

 3.3.6 Statistical Analysis .............................................................................................  105 

3.4 Results and Discussion ..............................................................................................  107 

 3.4.1 ACA
™

 ................................................................................................................  107 

 3.4.2 PQA Plus
®
 .........................................................................................................  108 

 3.4.3 Welfare Quality
®
 ................................................................................................  109 

 3.4.4 Comparison of the three Assessments .................................................................  110 

3.5 General Discussion  ...................................................................................................  111 



vii 
 

 3.5.1 Non-compliant Measures and Recordkeeping.....................................................  111  

 3.5.2 Ranking Correlations  ........................................................................................  115 

 3.5.3 Welfare Quality
®
 QBA .......................................................................................  116 

3.6 Conclusions ...............................................................................................................  118 

 

Chapter 4  .............................................................................................................................  131 

GENERAL DISCUSSION AND RECOMMENDATIONS OF THE THESIS 

 4.1 General Discussion ................................................................................................ 131 

 4.2 Recommendations for Future Research and Assessment Development  .................  133 

   

Literature Cited  ..................................................................................................................  138 

 

Appendix 1  ...........................................................................................................................  149 

ACA
™

, PQA Plus
®
 and Welfare Quality

®
 Assessment Program Materials  

Appendix 2  ...........................................................................................................................  320 

   Score Sheets  

Appendix 3  ...........................................................................................................................  352 

   Chapter 2 Additional Tables  

Appendix 4  ...........................................................................................................................  358 

Chapter 3 Additional Tables 

 

 

 

  



viii 
 

LIST OF TABLES 

 

Table 1.1 .................................................................................................................................. 53 

The Five Freedoms. 

Table 1.2  ................................................................................................................................. 53 

Capdeville and Veissier’s 16 basic needs for dairy cows and corresponding freedoms.  

Table 1.3  ................................................................................................................................. 54 

The principles and criteria that are the basis of the Welfare Quality
®
 assessment protocols.  

Table 1.4  ................................................................................................................................. 55 

Categories of levels of agreement for selected agreement statistics.. 

Table 1.5 .................................................................................................................................. 55 

PQA Plus
®
 Good Production Practices (GPP).  

Table 1.6  ................................................................................................................................. 56 

Comparison of Three Animal Welfare Assessment Programs: U.S. PQA Plus
®
, Canadian 

ACA
™

, and EU Welfare Quality
®
.  

 

Table 2.1  ................................................................................................................................  87 

Cohen’s chance corrected Kappa values for the ACA
™

 assessment for each farm individually. 

Table 2.2 .................................................................................................................................  87 

Cohen’s chance-corrected Kappa values for the ACA
™

 assessment for all farms combined.  

Table 2.3 .................................................................................................................................  88 

Frequency of answers and % agreement for all “Yes/No” MBMs and RBMs questions for 

ACA
™

.  

Table 2.4 .................................................................................................................................  89 

Cohen’s chance corrected Kappa values for the PQA Plus
®
 assessment for each farm 

individually.  

Table 2.5 .................................................................................................................................  89 

Cohen’s chance-corrected Kappa values for the PQA Plus
®
 assessment for all farms combined.  

Table 2.6 .................................................................................................................................  90 

Kendall’s W for PQA Plus
®
 BCS and ABMs for each farm individually.  

 



ix 
 

Table 2.7 .................................................................................................................................  90 

Kendall’s W for PQA Plus
®
 BCS and ABMs for all farms combined for all observers.  

Table 2.8 .................................................................................................................................  91 

Frequency of answers and % agreement for all “Yes/No” MBMs and RBMs questions for 

PQA Plus
®
.  

Table 2.9 .................................................................................................................................  92 

Kendall’s W values for the Welfare Quality
®
 assessment for each farm individually. 

Table 2.10  ..............................................................................................................................  92 

Kendall’s W values for the Welfare Quality
®
 assessment for all farms combined.  

Table 2.11  ..............................................................................................................................  93 

Kendall’s W for Welfare Quality
®

’s QBA measure individually.  

Table 2.12 ...............................................................................................................................  94 

Kendall’s W values for Welfare Quality
®
 excluding the QBA for Individual Farms.  

Table 2.13  ..............................................................................................................................  94 

Overall Welfare Quality
®
 category for each farm for each observer. 

Table 2.14 ...............................................................................................................................  95 

Kendall’s W values for Welfare Quality
®
 excluding the QBA for all farms combined.  

Table 2.15 ...............................................................................................................................  96 

Appropriate Behaviour criteria disagreements among observers (disagreements from the 

majority are in bold)  

Table 2.16  ..............................................................................................................................  97 

Principle scores for all observers on all farms.  

Table 2.17 ...............................................................................................................................  98 

Cohen’s chance corrected Kappa values for all MBMs.  

Table 2.18 ...............................................................................................................................  98  

Kendall’s W values for all ABMs.  

Table 2.19 ...............................................................................................................................  98 

Cohen’s chance-corrected Kappa values for selected RBMs. 

 

Table 3.1 ...............................................................................................................................  120 

Farm size (number of sows and grow/finish pigs) ranges and median values for each province.  



x 
 

 

Table 3.2 ...............................................................................................................................  121 

ACA
™

 overall results for all provinces for AR (primary observer).  

Table 3.3 ...............................................................................................................................  122 

ACA
™

 overall results for all provinces for additional observers.  

Table 3.4 ...............................................................................................................................  123 

PQA Plus
® 

overall results for all provinces for AR (primary observer). 

Table 3.5 ...............................................................................................................................  124 

PQA Plus
® 

overall results for all provinces for additional observers.  

Table 3.6 ...............................................................................................................................  125 

Welfare Quality
®

 principle scores and overall welfare category for both observers for all farms 

in all provinces.  

Table 3.7 ...............................................................................................................................  126 

Welfare Quality
®

 Appropriate Behaviour criteria scores for both observers for all farms in all 

provinces. 

Table 3.8 ................................................................................................................................ 127 

Farm size (average total number of sows and grow/finish pigs), percentage compliance (% 

CPL) or average score (average of Welfare Quality
®
 principle scores), and rank designation 

for 20 farrow-to-finish swine farms across Canada, as scored by AR (primary observer) on the 

ACA
™

, PQA Plus
®
, and Welfare Quality

®
 assessment programs (highest ranked farms in pink, 

lowest ranked in yellow).  

Table 3.9 ................................................................................................................................ 128 

Farm size (average total number of total grow/finish pigs only), percentage compliance (% 

CPL) or average score (average of Welfare Quality
®
 principle scores), and rank designation for 

the grow/finish portion of 20 farrow-to-finish swine farms across Canada, as scored by AR 

(primary observer) on the ACA
™

, PQA Plus
®
, and Welfare Quality

®
 assessment programs 

(highest ranked farms in pink, lowest ranked in yellow). 

 

 

 

 

 



xi 
 

 

 

 

LIST OF FIGURES 

 

Figure 1.1 ................................................................................................................................. 57 

An example of the relationship between standards, parameters, and measures and validity as 

based on the Welfare Quality
®

 model. 

 

Figure 3.1 ..............................................................................................................................  129 

Percentage Compliance Rate per Farm and Observer for the ACA
™

. 

Figure 3.2 ..............................................................................................................................  130 

Percentage Compliance Rate per Farm and Observer for the PQA Plus
®

. 

 

  



   

1 
 

CHAPTER 1  

LITERATURE REVIEW 

 

The History, Composition, and Development of On Farm Animal Welfare Assessments for 

Swine 

 

Introduction 

 Animal welfare is a multidimensional concept that encompasses many separate 

components such as behaviour, health, stress, and feelings. A single all-encompassing definition 

of animal welfare is rather hard to develop (Duncan and Fraser, 1997), but the World 

Organization for Animal Health (OIE) has developed a working definition of animal welfare for 

their current Terrestrial Animal Health Code (OIE, 2011): 

“Animal welfare means how an animal is coping with the conditions in which it 

lives. An animal is in a good state of welfare if (as indicated by scientific 

evidence) it is healthy, comfortable, well nourished, safe, able to express innate 

behaviour, and if it is not suffering from unpleasant states such as pain, fear, and 

distress. 

Good animal welfare requires disease prevention and appropriate veterinary 

treatment, shelter, management and nutrition, humane handling and humane 

slaughter or killing. Animal welfare refers to the state of the animal; the treatment 

that an animal receives is covered by other terms such as animal care, animal 

husbandry, and humane treatment.” 

 

Regardless of the definition of animal welfare that is used, measuring the welfare of 

animals under human care, and particularly farm animals, has become a topic of interest around 

the world. In addition to simply wanting to provide the best quality of care for farm animals, 

there are tangible benefits to providing assurances about their welfare. In a survey asking 

consumers what is most important to them in regards to the food they eat, food safety and the 

welfare of animals (and the correlation between the two) were considered to be very important 

http://www.oie.int/index.php?id=169&L=0&htmfile=glossaire.htm#terme_bien_etre_animal
http://www.oie.int/index.php?id=169&L=0&htmfile=glossaire.htm#terme_animal
http://www.oie.int/index.php?id=169&L=0&htmfile=glossaire.htm#terme_animal
http://www.oie.int/index.php?id=169&L=0&htmfile=glossaire.htm#terme_bien_etre_animal
http://www.oie.int/index.php?id=169&L=0&htmfile=glossaire.htm#terme_bien_etre_animal
http://www.oie.int/index.php?id=169&L=0&htmfile=glossaire.htm#terme_maladie
http://www.oie.int/index.php?id=169&L=0&htmfile=glossaire.htm#terme_abattage
http://www.oie.int/index.php?id=169&L=0&htmfile=glossaire.htm#terme_mise_a_mort
http://www.oie.int/index.php?id=169&L=0&htmfile=glossaire.htm#terme_bien_etre_animal
http://www.oie.int/index.php?id=169&L=0&htmfile=glossaire.htm#terme_animal
http://www.oie.int/index.php?id=169&L=0&htmfile=glossaire.htm#terme_animal
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(Norwood and Lusk, 2013). Thus, many food retailers and food service industries are looking to 

provide animal welfare assurances to the customers who purchase their products. Additionally, 

poor welfare of animals on farm and during slaughter sometimes leads to a lower quality 

product, which in turn can lead to a loss of potential profits. For example, dark firm dry (DFD) 

beef and pale soft exudative (PSE) pork are both caused by animals being stressed during 

transport and before slaughter (FAO, 2001). Finally, regulations, marketing advantage and trade 

can all be impacted by animal welfare. Although animal welfare standards are not currently 

included in World Trade Organization agreements, there may eventually be mechanisms for 

certain countries around the world to restrict access to meat products from countries that do not 

have animal welfare regulations and certifications in place (Thiermann and Babcock, 2005). 

Therefore, to insure that the best quality of animal welfare is being provided to the animals 

whether on farm or during transport and slaughter, tools must be developed to determine how 

well a current system is meeting the welfare needs of the animals. Consequently, the 

development of welfare assessment audits has become very important to advancing the 

measurement of animal welfare in the field and not just under laboratory settings.  

 Creation of an on-farm animal welfare assessment is a complex process (Courboulay et 

al., 2009c), as many components must be considered, including the different goals of an 

assessment; the standards to be included in a program; the validity, reliability, and feasibility of 

methods used to measure welfare; the different categories of measures available; the different 

parameters and measures to be considered for inclusion in an assessment; and how those 

measures are integrated into an overall assessment. This review will discuss all these 

components, as well as discuss some comparisons of current welfare assessments, and discuss 

future work relative to on-farm animal welfare assessment of pigs.  
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Various Goals of a Welfare Assessment 

 The overall composition of a welfare assessment program will vary depending on the 

goal(s) of the assessment. Johnsen et al. (2001) compared nine different welfare assessment 

schemes and determined that while the goals for the different assessments varied, all nine fell 

into the following five categories: 1) certification of welfare on a single farm, 2) certification of 

welfare for a group of farmers, 3) evaluation of housing systems, 4) diagnosis of welfare 

problems on individual farms, and 5) provision of advice to the farmer.   

Building upon the work done by Johnsen et al. (2001) and others in the field, Main et al. 

(2003) compiled a list of the four broad categories of application that all assessment goals fall 

under: 1) research tool, 2) legislative requirements (non-voluntary), 3) certification systems 

(voluntary), or 4) advisory/management tool. Assessments that are used as research tools 

typically measure the overall welfare of animals in a husbandry system, identify how individual 

resources may influence welfare, or determine how well certification or legislative assessments 

work. Assessments of this type are solely used to increase knowledge of welfare auditing, and 

while they may evolve into an assessment that falls into one of the other assessment categories, 

they are not used in practical application at this stage. Legislative-based assessments typically 

determine if a facility meets the requirements established through regulation. Certification 

assessments are typically voluntary and normally certify that a farm facility follows a pre-

determined set of animal welfare practices. Certification sometimes allows products to be sold at 

a premium. The final category for assessments is as an advisory/management tool that identifies 

areas of potential improvement. Advisory tools are often designated for another purpose (such as 

legislation or certification) but they also educate the producer on good welfare practices, and 
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provide the producer with information on welfare status of animals either as an individual score, 

and/or as a comparison of their performance to other farms.   

It is important to note that even though the four categories of application all have 

different end goals, elements from one category may be present in another category. For 

example, certification and legislation applications both have their basis in work that was done for 

a research purpose (Main et al., 2003).  

Similar to the work done by Main et al. (2003), Bracke et al. (2005) described what they 

say are the different types and aims of animal welfare monitoring schemes. They state that 

monitoring may take many different forms, and that three of the most common examples are as 

follows:  

1) Assessments are done periodically on a selection of farms and the results from these 

farms are considered to be representative of the whole sector of focus; sampling systems 

of this type are useful for regulatory and legislative purposes especially for policy-

making 

2)  Assessments of novel housing systems can be useful to determine whether a new system 

will be sufficient to provide a certain level of animal welfare 

3) Assessments may be done for the certification of farms as “welfare-friendly” for the 

purpose of product labelling; they recommend that this type of assessment include a 

technical portion that gives feed-back to the farmer on areas of the farm/management that 

may need improvement. 

They go further to say that different monitoring/assessment systems will have different aims that 

can be broken up into the two categories of cognitive and prescriptive aims. Cognitive aims 

involve generating welfare-related information on the animals and/or farms being assessed, 



   

5 
 

accumulating and interpreting this information, and then distributing this knowledge back to the 

producers and to consumers (Bracke et al., 2005).  Prescriptive aims for monitoring are:  

increasing the level of knowledge of what is actually important to the animals in regards to their 

welfare status on farm; providing better information to government agencies to help increase the 

level of policy-making; improving the public’s confidence in animal production practices; and 

overall improving the level of animal welfare by modifying current practices and systems 

(Bracke et al., 2005).  

It can be seen that while the terminology (goals vs. form/aim) and certain distinctions 

differ between the two sets of researchers, (Bracke et al. vs. Main et al.), similar trends emerge 

and they both come to similar conclusions as to the purposes of assessment programs, with 

certification, legislation, and education being the top common purposes. 

 

 

The Standards of an Assessment 

 Most welfare assessments begin with an established list of standards that has been 

developed to ensure good welfare. The standards define the basic expectations of the program 

and provide guidance on ways to meet these expectations. The Five Freedoms first developed by 

the Farm Animal Welfare Council (FAWC) in the United Kingdom in 1979 (FAWC, 1979) and 

updated since then (FAWC, 1992) (Table 1.1), often form the basis of animal welfare standards. 

The Five Freedoms are a short, but definitive, list of guidelines that takes into account the most 

important aspects of animal welfare. Since the presence or absence of the Five Freedoms on a 

farm is a solid starting point for measuring overall welfare, the standards of many welfare 

assessment programs are based primarily on the Five Freedoms [such as the Royal Society for 
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the Prevention of Cruelty to Animals’ (RSPCA) Freedom Food Scheme in the UK (Main et al., 

2001)], or on standards derived from the Five Freedoms (Welfare Quality
®
, 2009). Capdeville 

and Veissier, (2001) expanded upon the Five Freedoms and established what they believe are the 

16 basic needs for dairy cows in a loose housing environment (Table 1.2). This list of basic 

needs can be extrapolated to other species of animals. Other programs have adapted the Five 

Freedoms into their own list of freedoms, such as the European Union (EU) Welfare Quality
®

 

program (Welfare Quality
®
, 2009; Blokhuis et al., 2013b). The Welfare Quality

®
 program has 

defined four basic welfare standards (which they call “principles”), while still incorporating all 

of the aspects important to animal welfare (Table 1.3).  

 

 

Categories of Animal Welfare Parameters and Measures 

 An animal welfare parameter is an aspect of the animal’s life that is measured because 

the presence, absence or the quality of this parameter is thought to affect animal welfare 

(Johnsen et al., 2001). Welfare parameters may relate to any aspect of the animal’s life – 

environment, health, behaviour, etc., and will fall under the different categories of welfare 

standards in an assessment. In the Welfare Quality
®

 program, the 12 parameters of the program 

are called “criteria,” which fall under the four standards or “principles” (Welfare Quality
®
, 

2009). A welfare measure is the actual method used to determine if a welfare parameter is being 

met or not. There are three categories of measures commonly used to assess animal welfare. 

These are: Resource-based measures (singular: RBM; plural: RBMs), Animal-based measures 

(singular: ABM; plural: ABMs), and Management-based measures (singular: MBM; plural: 
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MBMs) (Welfare Quality
®
, 2009), although the names of these categories can vary from source 

to source (Knierim and Winckler, 2009). 

 RBMs are measures of the physical environment that animals are housed in that are 

thought to affect welfare, including, but not limited to, measures regarding flooring type, space 

dimensions of pens and walkways, number/size of waterers and feeders, and the provision of 

bedding/substrate (EFSA, 2012). RBMs have the advantages of being fairly stable over time and 

are generally assumed to be easy to assess; however, RBMs do not directly measure animal 

welfare, but instead take other factors into account (Edwards, 2007; Welfare Quality
®
, 2009).  

RBMs were the first type of measures used in animal welfare assessment. The Animal 

Needs Index (ANI) (in German “Tiergerechtheitsindex” or TGI), first developed in 1985 in 

Austria (and expanded upon in a longer version, ANI-35L, in 1995 and beyond) (Bartussek, 

2001), is considered to be the first formal animal welfare assessment that assessed livestock 

housing conditions with regards to the welfare of the animals at the farm level (Bartussek, 1999). 

The ANI is composed primarily of RBMs (19 of 29 measures in the ANI-35L version 1996), 

separated into five categories that consider various aspects of the animals’ environmental 

conditions (the possibility of mobility; social contact with members of the same species; 

condition of the floors on which animals are walking, standing and lying; the quality and stability 

of climatic conditions including ventilation, light and noise; and the quality of stockman care). 

The measures were scored on a point system with conditions considered to have greater impact 

on welfare awarded more points on a preset point range and all points from all measures added 

together for a total score (Bartussek, 1999). The ANI-35L, while well accepted in Austria and 

used for regulatory purposes there, has the downside of being composed primarily of measures 

that do not assess the animals directly. Bartussek (2001) stated that an animal welfare assessment 
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based mainly on assessing the environmental conditions, rather than combining environmental 

measures with animal-based measures, will lead to an unsatisfactory reflection of the real welfare 

status of the animals (Bartussek, 2001). This view is shared by other animal welfare scientists 

(Johnsen et al., 2001; Whay et al., 2003; Main et al., 2007; Butterworth et al., 2011; Blokhuis et 

al., 2013b); therefore the recent aim has been to focus on the inclusion of more ABMs in animal 

welfare assessments.  

ABMs are measures of welfare that are based solely on direct observations of the 

animals, whether visual, tactile, etc. ABMs include, but are not limited to, body condition 

scoring (BCS); social behaviour scoring; skin lesion scoring; health measures checking for signs 

of lameness, hernias, bursitis, diarrhea, etc; and looking for evidence of abnormal behaviours  

such as tail biting (Edwards, 2007; Welfare Quality
®
, 2009; EFSA, 2012). ABMs are considered 

to be the most direct measure of animal welfare because they assess biological responses of the 

animal (Johnsen et al., 2001; Smulders et al., 2006; Barnett and Hemsworth, 2009; Welfare 

Quality
®
, 2009; Sørensen and Fraser, 2010). However, due to the skilled and detailed 

observation required, ABMs are more difficult and time consuming both to train assessors in and 

for assessors to perform on-farm (Blokhuis et al., 2013b). Additionally, ABMs may indicate a 

problem but not the source of the problem affecting welfare (i.e. scratches on an animal may 

indicate a welfare problem, but the source - whether the environment or other animals – could 

potentially be unknown).  

 The move towards the incorporation of ABMs into animal welfare assessments was 

primarily based on the fact that previous assessments were not a true reflection of animal welfare 

as they only examined the environment and not the animals directly (Main et al., 2001). Main et 

al. (2001) conducted an independent evaluation of the RSPCA’s Freedom Food certification 
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scheme in the United Kingdom to determine whether the scheme (which is largely composed of 

RBMs) achieved its objective of improving welfare status. In conjunction with this, they aimed 

to develop an improved assessment protocol that incorporated primarily ABMs (Main et al., 

2001). A Delphi technique was used to develop the ABMs that were incorporated into the 

assessment. A questionnaire was sent to animal welfare experts asking them to identify which 

welfare issues they felt needed to be assessed, rate the importance of the issues they identified, 

and provide possible measures to assess these issues on farms (Whay et al., 2003). After the 

results from the first questionnaires were compiled and categorized, a second questionnaire was 

sent to each of the experts (each expert was sent a species specific questionnaire based on the 

species they had given responses for in the first questionnaire) and they were asked to indicate 

the importance of the issues identified by the entire group and rank the five they considered most 

important. From this, the most important measures were determined by a consensus of experts. 

In swine, the two most important ABMs identified were lameness and tail lesions (Whay et al., 

2003). From these, an ABM-based draft assessment protocol for pigs was created and pilot tested 

to measure inter-observer reliability. This protocol was performed on swine farms that had 

already been previously certified by Freedom Foods to compare the results from the two 

assessments. It was determined that Freedom Foods farms that were fully certified using RBMs 

had welfare issues (including ear lesions, limb lesions, and lameness) identified by the ABM- 

based protocol (Whay et al., 2007). This showed that RBMs alone were not able to identify all 

welfare issues on farm. The authors suggested that measures from the protocol they developed be 

used to replace some existing measures and enhance other measures; they do point out, however 

that it is important to recognize that at times valid RBMs should not be replaced by ABMs just 

for the sake of it (for example, a RBM that examines the provision of water is more feasible than 



   

10 
 

creating an ABM to measure thirst) (Main et al., 2007). More recently, work has been done on 

the development and refinement of existing ABMs with the creation of the Welfare Quality
®

 

assessment protocols in 2009 (Veissier et al., 2013). 

 The final type of measure is management based measures (MBMs). MBMs involve 

reviewing the records a producer keeps on farm, or sometimes interviewing the producers 

themselves. Different types of records are examined to gain insight into various aspects of farm 

management. Examples of records that would be examined include illness and mortality records; 

veterinary prescriptions; staff training protocols and certifications; and any standard operating 

procedure (SOP) records available. In addition to the content, records are often checked for their 

accuracy and completeness. Like RBMs, MBMs are easy to assess (Blokhuis et al., 2013b) and 

are often considered highly reliable and repeatable, as they are often consistent over time (EFSA, 

2012). Once again though, they are not a direct measure of animal welfare (Edwards, 2007), and 

their potential validity for assessing welfare can be low (Veissier et al., 2013) due to their 

indirect nature and the complex interactions that can occur between different management 

induced conditions (EFSA, 2012), which can result in unpredictable relationships between the 

welfare measures and the actual welfare status of the animals.  

 The three of the types of measures have inherent advantages and disadvantages. 

Therefore, the most balanced welfare assessment should include a combination of all three types 

of measures (Johnsen et al., 2001). While ABMs are considered the most direct way to measure 

welfare, there are instances where a valid, reliable and/or feasible ABM does not exist for 

measuring a certain welfare parameter on farm (checking the cleanliness and functioning of 

waterers is a more feasible measure for assessing water provision than checking for signs of 
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dehydration in the animals on farm), and in these cases a MBM or RBM would be more 

appropriate (Butterworth et al., 2011).  

 

 

Validity, Reliability, and Feasibility 

 When creating a welfare assessment it is important to ensure that any parameter included 

is valid, and that the methods used to measure that parameter are valid, reliable, and feasible. All 

parameters and their corresponding measures included in an assessment should ideally have 

medium to high levels of validity, reliability and feasibility, as these will give the most accurate 

evaluation of welfare.  

 Validity can either refer to the validity of the parameter itself, or the validity of the 

method used to measure a parameter (Geers, 2007a). Simply put, validity can be defined as the 

extent to which a specific parameter or measure is accurately assessing what it is intended to 

assess (Smulders et al., 2006). Validity of a parameter deals with how accurately that parameter 

reflects an animal’s welfare. Validity of an assessment measure is simply how relevant a 

measure is to measuring the specified parameter (Geers, 2007a). A highly valid measure would 

most accurately measure the given parameter, and would give better results than a measure that 

is only moderately valid for the given parameter. It is possible for a measure to be valid in its 

own right, in that it gives accurate results, but not considered valid for assessing welfare, because 

the method does not properly obtain results that can be used to measure welfare status. An 

example of a measure that is valid in its own right, but isn’t the appropriately valid measure for a 

certain task can be seen in the case of attempting to use cortisol levels in the blood to determine 

emotional state in an animal. Measuring changes in cortisol concentration in the blood is a valid 
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measure for indicating that the hypothalamic-pituitary-adrenal axis (HPA) has been activated 

(Pol et al., 2002; Boissy et al., 2007). However, activation of the HPA can be triggered by a 

variety of emotional states, whether positive or negative, but the valence cannot be determined 

by cortisol levels alone (Boissy et al., 2007). When paired with behavioural observations, 

cortisol levels can be correlated with a specific emotional state.  Figure 1.1 shows the 

relationship between standards, parameters and measures in relation to validity. 

 Reliability refers to the extent to which measurement is consistent and repeatable (Martin 

and Bateson, 1993). There are a few types of reliability, with the three most important being 

inter-observer reliability (IOR), intra-observer reliability, and test-retest reliability (also known 

as repeatability) (Meagher, 2009). Inter-observer reliability is defined as the extent to which 

multiple observers obtain similar results when independently scoring or rating the same 

conditions, stimulus, animals, etc. at the same time, and can be used to determine if an 

assessment tool is reliable (Martin and Bateson, 1993; Meagher, 2009). Intra-observer reliability 

refers to the degree of agreement between ratings from the same individual on the exact same 

sample over multiple occasions, to see if that individual is consistent in their ratings (Martin and 

Bateson, 1993; Meagher, 2009). Test-retest reliability refers to the level of agreement between 

the results from the same test conducted at two different times (Meagher, 2009). While intra-

observer reliability and test-retest reliability are similar, strictly speaking, intra-observer 

reliability applies only to instances where the exact same sample is being assessed (for example, 

a video recording used to assess behaviour patterns), while test-retest reliability applies to 

multiple assessments on a specific farm over a period of time. Essentially, if multiple people 

using the same measure (or assessment) consistently obtain similar results, then the measure (or 

assessment) is considered to have high inter-observer reliability. If an individual has agreement 
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between the results on the same test over multiple occasions on the exact same sample set, then 

that person has high intra-observer reliability. If an individual can use a measure or assessment 

multiple times on the same farm, animals, etc., and obtain similar results each time, then that 

measure (or assessment and individual) is considered to have high test-retest reliability. In a 

statistical sense, reliability is the consistency of an assessment or observer. Reliability is 

measured using correlation statistics (such as Pearson’s correlation coefficient, Kappa, or 

Kendall’s coefficient of concordance) to determine the level of agreement from two or more 

observers or one observer over multiple observations (Geers, 2007a; Meagher, 2009). Table 1.5 

gives a selection of some of the commonly used categories for determining levels of agreement. 

As all of the scales have been arbitrarily developed (Landis and Koch, 1977) and are very similar 

in their composition of different levels, it is up to the discretion of the researcher to pick a scale.  

 Feasibility of a welfare assessment measure is simply determined by measuring if the 

monitoring process produces reliable results at an affordable cost (Geers, 2007a ; Martin and 

Bateson, 2007) and with relative ease for the person conducting the assessment (Knierim and 

Winckler, 2009). For example, taking measurements of the metabolic profiles of cows may be 

considered important in determining the overall health and welfare of cows in a herd, but is not 

considered practical for a welfare assessment that is to be completed on-farm in one day (Whay 

et al., 2003). 

 

 

Choosing Welfare Parameters and Measures for Assessment of Swine  

One of the challenges of developing an animal welfare assessment is the selection of 

parameters that will be evaluated, and the measures that will be used to determine if these 
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parameters are being met. There are several methods that have been used for selection of welfare 

parameters and measures. Various methods have included a Delphi approach (described earlier) 

(Whay et al., 2003), a qualitative stakeholder analysis (Bracke et al., 2005), a Critical Control 

Point selection method based on the Hazard Analysis and Critical Control Point (HACCP) 

method used in food safety certification (von Borell et al., 2001), and similarly a risk assessment 

analysis model (Algers, 2009). 

In order to determine what the perceptions of animal welfare are to stakeholders in the 

animal-product market chain (i.e. producers, consumers, retailers, the government, scientists and 

the general public), interviews with a selection of Dutch stakeholders were conducted  

concerning the development of monitoring systems for farm animal welfare (Bracke et al., 2005). 

Incorporating individuals from various sectors of the animal-product chain helps to ensure that 

multiple viewpoints will be considered and that overall acceptance of a proposed assessment 

may be received more favourably by people who feel their interests and beliefs were 

acknowledged. Interviewees favoured the inclusion of ABMs over RBMs or MBMs as they felt 

this more directly determined the welfare status of the animals (Bracke et al., 2005). An actual 

on-farm welfare assessment was not created from the work of this specific study, but a similar 

method of stakeholder analysis could prove useful when selecting parameters and measures for 

inclusion in an assessment.  

The Hazard Analysis and Critical Control Points (HACCP) system was developed as a 

system for ensuring the safety of foods for astronauts (von Borell et al., 2001), and has since 

been widely applied to food production systems in many countries around the world.  HACCP 

deals with determining the hazards that can occur during a specified process (in this case 

contamination during the food production process), determining points where control may be 
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needed (critical control points, CPP) to assure the safety of the product, setting cutoff limits for 

what is considered to be safe and what is unsafe at the specific control points, and then 

monitoring the process to ensure that the critical limits are maintained and that corrective action 

is taken when a particular CCP is not under control (von Borell et al., 2001). Von Borell et al. 

(2001) applied this methodology to the care and handling of pigs on farm, focusing on the main 

areas of behaviour, health, management and environmental impact (von Borell et al., 2001). A 

number of the included CCPs were already identified by existing technical standards and 

legislation. The CCPs they identified essentially are the measures that would be conducted 

during an assessment. This approach to selection leads to an assessment that is primarily 

composed of RBMs and MBMs, as most CCP’s are dependent on the environment and 

stockmanship.  

Similarly to the HACCP system, risk assessment (RA) is a system that is used primarily 

in the areas of human and animal health for determining and characterizing potential risks, and 

evaluating the likelihood of these adverse events (Algers, 2009). In the case of RA though, the 

animals themselves can be examined more closely than in a HACCP based system that looks 

primarily at the environment. Therefore an assessment that is based on a RA model would allow 

for the inclusion of more measures that address health issues in the animals such as lameness and 

disease (Algers, 2009).   

Some parameters may be a good measure of welfare, but because of poor reliability or 

feasibility, they cannot be included in an assessment. The European Cooperation for Science and 

Technology organization (COST) organized the COST Action 846 working group with the goals 

of reviewing the current available technology to measure and monitor farm animal welfare and 

creating a knowledge base that could be used when making decisions about farm animal welfare. 
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A sub-working group of the Action 846 working group laid out 25 parameters to be considered 

when developing an on farm animal welfare assessment for pigs. Of the 21 animal-based 

parameters, two parameters (lying behaviour – location, duration and posture; and lying down 

and standing up behaviour) were not recommended due to the available measures having low 

repeatability, reliability or feasibility. The remaining 19 parameters and their associated 

measures are discussed here, as well as any new information on each parameter or measure that 

has come to light since publication in 2007. It should be noted that there is not a numerical scale 

related to any references of high, medium or low validity, reliability, or feasibility in conjunction 

with the COST committee’s parameters and recommended measures. These arbitrary values 

were assigned by the committee and at times are simply an estimation of potential and not 

backed by sound scientific research.  

 

 

Fear of humans 

 Fear is a an emotional state that results from an animal being in a situation that it 

perceives may result in injury or death, and involves physiological and behavioural changes in 

the body of the animal to cope with the perceived threat of danger (Dalmau et al., 2008). Fear 

can result from many different stimuli, and human contact can be a great source of fear for pigs. 

Pigs are naturally fearful of humans, but their fear response to humans can be decreased with 

positive experiences with humans – or conversely increased through negative interactions 

(Spoolder, 2007). Fear of humans can compromise both the welfare and the health of a pig, as 

the physiological stress associated with a fear response has been shown to decrease overall 

performance (Scott et al., 2009a; Hemsworth and Coleman, 2011).  
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 A few different measures exist to quantify a pig’s fear of humans, including responses to 

handling by the researcher (Spoolder, 2007), response of free moving animals to a stationary 

observer in an open field test (Scott et al., 2009a), response of the animals in stalls to 

approaching hand contact, and response of group-housed animals to approach by an observer 

(Spoolder, 2007; Scott et al., 2009a). It has been determined that response of sows in stalls to 

approaching hand contact (Test S) and response of free moving sows in groups to approach by an 

observer (Test G) have the best validity, reliability, and feasibility of the available methods 

(Scott et al., 2009a). Test S gives slightly better reliability than Test G; however overall, the 

researchers believe that the two methods both have medium validity, medium reliability, and 

high feasibility. In the Welfare Quality
®
 assessment protocol, an approach test like Test S is used 

for sows in stalls and an approach test like Test G is used for sows in group housing (Welfare 

Quality
®
, 2009; Scott et al., 2009b). For grow/finish pigs, a test is done in which the observer 

walks around the inside perimeter of a pen of pigs, pauses for 30 seconds and then walks the 

opposite direction around the pen again, recording the animals’ fear response during this second 

walk (Courboulay et al., 2009b; Welfare Quality
®
, 2009). The measures used in the Welfare 

Quality
®

 protocol were tested and found to be valid, reliable and feasible for measuring fear in 

pigs (Courboulay et al., 2009b; Scott et al., 2009b). 

 

 

Stereotypies  

 Stereotypies are typically defined as repetitive motor actions that seem to serve no 

obvious goal or function (Tuyttens, 2007a). In pigs, stereotypic behaviour includes bar biting, 

sham rooting (foraging behaviour in the absence of substrate), sham/vacuum chewing, drinker-
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pressing, chain-biting, and head-weaving. Work on fully understanding the nature of stereotypies 

and how they develop is still being done, but at this point in time, it is understood that 

stereotypies will most commonly develop in environments that are in some way aversive or 

stressful and the development of a stereotypy is often a coping mechanism (Latham and Mason, 

2008).  

 The most valid method for measuring this welfare parameter is to record the number of 

animals at risk and determine how many animals develop stereotypic behaviour over a certain 

period of time (Tuyttens, 2007a). However this method does not lend itself well to being 

included in an on farm assessment, as it takes a good deal of time.  

For on farm assessments, the method involves recording the number of animals that are 

showing stereotypic behaviours during an observation (Tuyttens, 2007a). The COST committee 

calculated the validity of this measure to be medium, the reliability to be medium when properly 

trained assessors are involved, and the feasibility to be low, since observing animals performing 

stereotypic behaviour while on farm may be variable. Since 2007, a similar method for 

measuring stereotypies has been developed and included in the Welfare Quality
®

 program 

(Welfare Quality
®
, 2009). The alternative measure involves visually examining gestating sows in 

the morning (but not within 30 minutes before or after the feeding period) for at least 15 seconds 

and up to a minute if unsure after the 15 seconds if the sow is displaying any stereotypic 

behaviour. The sow is observed to determine if she shows one or more of what are considered to 

be the main oral/nasal stereotypies: sham chewing; tongue rolling; teeth grinding; bar, trough, or 

drinker biting; and floor licking. After observation, all of the behaviours are recorded as either 

being present or not being present for that sow. This procedure is repeated with the required 

number of gestating sows per the assessment requirements. The researchers who developed the 
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method determined the measure to have medium to high reliability (Courboulay et al., 2009a). 

The validity and feasibility of the measure were not examined by the Welfare Quality
®

 team. 

 

 

Apathy 

 Apathy in animals is described as a high level of passivity, with a numb or depressed 

mood, and little interest in the environment; apathy is thought to often be an inability for the 

animals to cope with their environment, and they are basically ‘shutting down’ (Wemelsfelder, 

2007; Mills et al., 2010). Pigs in impoverished conditions are more commonly observed showing 

apathetic behaviour than pigs in more enriched environments. Apathy can also be indicative of 

physical illness or pain in animals, and is considered an adaptive response of the animal due to 

the need to rest and recuperate (Aubert, 1999). Apathy is considered highly relevant to animal 

welfare, as it may indicate unmanageable environmental and/or climatic stress for the animal or 

severe illness.  

 Both qualitative and quantitative measures exist for measuring apathy in pigs. 

Quantitative methods involve measuring the number of pigs in a group that do not show a normal 

response to stimuli, are excessively inactive or lethargic, and are isolated from their pen mates. 

Qualitative methods involve measuring the way in which individual pigs or groups of pigs 

behave, with particular attention paid to animals with the hunched, drooping posture that is 

characteristic of apathy in pigs (Wemelsfelder, 2007). A combination of these two measures 

together is thought to have high validity, reliability and feasibility (Wemelsfelder, 2007). 

 In the Welfare Quality
®

 assessment protocol, apathy is assessed using the Qualitative 

Behaviour Assessment (QBA) (Welfare Quality
®

, 2009). Using a list of 20 descriptive terms 
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(including apathy), observers rate the overall emotional state of all the animals on farm after 

visual inspection of the animals prior to any interaction with the animals (which may affect the 

normal behaviours the animals would exhibit). The QBA has previously been found to be valid, 

feasible and reliable for measuring not only apathy in pigs but the overall emotional state 

(Wemelsfelder and Millard, 2009). The entire QBA measure (including the methodology and all 

descriptive terms) is available in the Welfare Quality
®
 assessment in the Appendix 1.  

 

 

Agonistic behaviour 

 Agonistic behaviour in pigs is described as the behaviour associated with both aggression 

and defense/submission (Stukenborg, 2010). Aggression is a normal pattern of pig social 

behaviour, and is necessary for determining the hierarchical structure of pig herds (Velarde, 

2007a). Observing animals for at least 48 hours after mixing can help to determine if the amount 

of aggression after mixing decreases after the hierarchy is formed or if aggression is still high 

and is possibly caused by additional factors, such as limited floor space allowance or restricted 

feeding practices (Stukenborg, 2010). Excessive amounts of aggression can have negative effects 

on the health and welfare of pigs. 

 Agonistic behaviour is measured by direct observation of animals either during feeding or 

in their pens. Social interaction patterns are monitored and various behaviours that may indicate 

aggression or defense – such as hitting of the body or head of the receiver with the snout of the 

aggressor, the aggressor pressing their shoulders into the shoulders of the receiver, or retreat by 

receiver – are recorded (Velarde, 2007a). The validity of this measure is considered to be high. 

The reliability of the measure can be high if the observers are well trained. In 2007, the 
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feasibility of this measure was considered to be relatively low, as it requires a large amount of 

time and work (Velarde, 2007a). However, when Welfare Quality
®
 was developed and released 

in 2009, a measure examining negative social behaviour was included that significantly cut down 

on the time required (Welfare Quality
®
, 2009). Using a scan sampling technique, groups of pigs 

are watched for 10 minutes, with the behaviour of all of the pigs being recorded every 2 minutes 

for a total of 5 behavioural observations being recorded for each group. This observation process 

is repeated 3 times during an assessment on different groups of animals. This measure was 

shown to be feasible, reliable, and valid (Courboulay et al., 2009a). A 10-minute observation 

time gave a close approximation to a 2-hour observation period on the same group, showing that 

the animals do not need to be watched over a long period of time to give a good indication of 

their behaviour (Courboulay et al., 2009a). However the researchers noted that they did not 

validate the measure over very long periods of time (a week for example) and work may need to 

be done on this.  

 An alternative measure that evaluates skin lesions on the body of the animals may be 

used instead of, or in addition to, assessing agonistic behaviour. Skin lesions are discussed in a 

later section. 

 

 

Tail biting, ear biting and cannibalism 

Tail biting has been a major issue primarily among weaner and grower/finisher pigs since 

the late 1940s (Schrøder-Petersen and Simonsen, 2001). Tail biting refers to biting behaviour 

resulting in lesions on the tail or partial to full loss of the tail (Taylor et al., 2010). There are 

many causes thought to be associated with tail biting, including but not limited to lack of 
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substrate for rooting, inadequate access to resources, drafts in the barn, overcrowding of pens, 

flooring type, and diet (Schrøder-Petersen and Simonsen, 2001; Taylor et al., 2010). Researchers 

recently categorized tail biting behaviour into three distinct categories each with their own 

separate motivational basis: two-stage tail biting, sudden-forceful tail biting, and obsessive tail 

biting (Taylor et al., 2010). Research is still being done to better understand the motivations and 

causes of tail biting, but as it stands now, tail biting is a major health and welfare issue in the 

swine industry. Ear biting is another related issue. Both tail and ear biting can lead to instances 

of cannibalism. Because of the relationship between these three behaviours, the COST 

committee members grouped them together as one parameter.  

 There are two measures used to determine the presence of tail and ear biting: 

observations of behaviour, and checking for the presence and severity of lesions on the tail and 

ears (Bracke, 2007a). Observation of tail and ear biting behaviour has generally medium validity, 

but low reliability and feasibility. On the other hand, tail and ear lesion scoring has relatively 

high levels of validity, reliability and feasibility, making it a better measure. A lesion scoring 

chart originally developed by Zonderland et al. (2003) was recommended by the COST group 

(Bracke, 2007a). 

 In the Welfare Quality
®
 assessment protocol, tail biting is separated into its own measure 

and ear biting is assessed with the rest of the body in an overall lesion scoring measure (Welfare 

Quality
®
, 2009). The severity of tail biting is assessed (no wound, old healed wounds, new 

wounds with fresh blood and/or missing tail tissue) and the amount and severity of wounds on 

the body (including ears) is assessed (Welfare Quality
®
, 2009). The validity and feasibility of 

these measures is considered high, but the reliability has not been examined (Scott et al., 2009b). 
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Vulva biting 

 Vulva biting is the biting of the vulva of one pig by another pig. Vulva biting is an issue 

primarily in group housing for gestating sows (Bracke, 2007b). Vulva biting is especially 

prevalent in older systems using electric sow feeders where sows cannot all feed at the same time 

and feeding sows are not protected from pen mates that have not yet fed. Competition for food 

and closeness to farrowing can cause an increase in aggression and subsequent vulva biting in 

sows (Bracke, 2007b). This is considered to be a health and welfare concern, as it is painful for 

the sow being bitten, and may indicate frustration in the sow performing the biting (Bracke, 

2007b).  

 The two methods for measuring vulva biting cited by the COST committee are 

behavioural observations and checking clinical records of wounds. As with some other previous 

behavioural observations, the validity and reliability of this measure is high, but the feasibility of 

performing it on farm is relatively low. Checking clinical records is a better method, as the 

validity, reliability and feasibility are all high.  

In the Welfare Quality
®

 protocol, a visual inspection of a selection of sows is conducted 

to determine the presence and severity of vulval wounds (Welfare Quality
®
, 2009). While this 

ABM is valid and feasible and looks directly at the animals to determine the current status of 

vulval biting on a farm (instead of looking at clinical records which could be old or incomplete), 

the reliability of this measure was not reported (Scott et al., 2009b). 
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Surgical interventions 

 The most common surgical interventions in pigs are tail-docking, teeth-clipping (or 

grinding), and castration (Courboulay, 2007a). Tail-docking is done to help prevent tail biting 

outbreaks. Teeth-clipping or grinding of the needle teeth in piglets is done to prevent skin lesions 

on the sow’s udder and the faces of other piglets when competing for teats. Castration is 

performed mainly to avoid boar taint of the meat from male pigs, as well as to reduce 

aggressiveness in male pigs. Due to the increase of high frequency vocalizations – which have 

been shown to be indicative of pain in piglets- and the activation of the endocrine stress response 

during the castration process, castration is considered to be the most stressful and painful 

surgical intervention performed on pigs, and is often performed without any anesthetic or follow 

up analgesic (Puppe et al., 2005). There are two primary ways to measure this parameter: looking 

for the presence/absence of the surgical change, or speaking with the farmer and checking the 

farm’s records for evidence of the surgeries. The first method has high validity and reliability, 

and high feasibility for tail-docking and castration, but medium feasibility for checking teeth. 

Speaking with the farmer and checking records of surgical interventions has high feasibility, but 

records may be incomplete and vary from farm to farm, so the validity and reliability are 

considered medium. Both methods can be considered for inclusion in an assessment 

(Courboulay, 2007a). Welfare Quality
®
 uses the second method to verify surgical interventions 

by discussing with the farmers whether these surgical interventions are performed at all, and 

whether they are performed with or without anesthetics or analgesics (Welfare Quality
®
, 2009).   
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Bursitis 

 An adventitious bursa is a fluid-filled sac that normally forms on the hock of the hind 

legs of pigs, a place where a natural bursa is not present (Courboulay, 2007b). Adventitious 

bursitis is inflammation of an adventitious bursa. Gillman et al. (2008) determined that there are 

two main causes of bursitis: 1) bursitis forms while the pig is lying, on floors without bedding, or 

floors with reduced surface area (e.g. slatted floors) to support the weight of the pig, causing 

pressure injuries to occur; and 2) bursitis forms as a result of injuries obtained by knocking into 

features of the pen. While bursitis is not considered to be painful to the animals, there is the 

possibility that the formation of bursae is painful, as the presence of hemorrhaging can occur 

(Courboulay, 2007b; Gillman et al., 2008). Regardless, the presence of bursitis is thought to be 

related to an improper environment, and therefore is considered to have a detrimental effect on 

welfare. 

 Bursitis can be measured on farm using a visual scoring method. The presence of bursitis 

is noted and recorded using a scale with the following categories: no bursitis, moderate swelling, 

severe swelling, and eroded bursa with infection (Courboulay, 2007b). The validity and 

feasibility of this measure are considered high, but the reliability is only medium. A similar 

method is used in the Welfare Quality
®

 protocol, but the number and severity of bursa on each 

leg is also considered in the calculation of a score, with larger numbers of large bursa receiving 

worse scores then larger numbers of small bursa (Welfare Quality
®
, 2009). Because this 

parameter gives information not only about the presence of bursitis, but also potentially the 

appropriateness of flooring material on a farm, it is considered important for inclusion in an 

assessment tool. 
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Skin lesions 

 Lesions on the pig’s skin can occur during agonistic social interactions (Turner et al., 

2006), or from an inappropriate or damaged aspect of the physical environment (Velarde 2007b). 

A greater number or severity of skin lesions (even within stable established groups) has been 

shown to be related to group size, space allowance, and the design of the feeding place in the 

pen, most likely due to competition for space, food, and other resources (Salak-Johnson et al., 

2007; Velarde 2007b). Skin lesions are considered to be relevant to welfare, as they are injuries 

and consequently painful, as well as often being related to socially stressful situations (Turner et 

al., 2006; Velarde, 2007b).  

 The scoring of lesions on the skin is the most common method for measuring this 

parameter. Several methods have been developed for assessing skin lesions on farm, with most 

dividing the animal’s body into regions, counting the number of lesions in each region, 

evaluating their severity, and then giving an overall numerical score for each region and/or the 

whole body (Velarde, 2007b; Welfare Quality
®
, 2009). This method has high validity, as it 

accurately measures the parameter, but only medium reliability and feasibility. Reliability can be 

improved with extensive training for assessors, but feasibility will still be medium, as sometimes 

the lighting will be poor, some lesions will be missed if they are on the underbelly or inner legs 

of the animal, and sometimes groups may be very large and difficult to accurately score 

(Velarde, 2007b). Additionally, it has been found that if the bodies of observed pigs are even 

lightly soiled with manure that the accuracy of detecting lesions can be greatly decreased, and 

this limitation of the measure needs to be considered (Mullan et al., 2009). Even with reduced 

feasibility though, this parameter is considered highly relevant to welfare. 
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Lameness 

 Lameness refers to an abnormal gait, normally caused by disease – such as infectious 

arthritis or osteochondrosis (non-infectious degenerative joint disease) – or an injury caused by 

traumatic damage to the leg or foot (KilBride et al., 2009; Prunier et al., 2010). Inappropriate pen 

design and flooring are the most common causes of physical injury leading to lameness in pigs. 

It has been found that a higher prevalence of lameness is found when pigs are housed on fully 

slatted floors versus solid floors (KilBride et al., 2009). Lameness is a welfare concern because it 

can indicate that an animal is in pain or experiencing discomfort, as well as indicating that the 

environment may compromise the animal’s overall health and welfare (Velarde, 2007c). 

There are two methods used to measure lameness on farm: examination of the dewclaw; 

and evaluation of gait abnormalities during movement, also known as gait or lameness scoring. 

Examination of the dewclaw consists of evaluating evidence of lesions on the claw. This 

measure has high validity, but low reliability and feasibility, as it requires large amounts of 

assessor expertise and is very time consuming. Gait scoring normally relies on a scale system 

that rates whether animals are walking normally, walking with some impairment, or are severely 

lame (Welfare Quality
®
, 2009). Gait scoring systems have high validity, and high reliability 

when used by trained assessors. The feasibility is somewhat lower and considered to be medium, 

because it can be very time consuming (Velarde, 2007c).  

 

 

Mortality 

 Mortality rate on farm is the ratio of animals that die over the number of days that the 

animals are alive on the farm (Tuyttens, 2007b). The number of animals that die naturally, the 
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number of animals that are euthanized, and culls related to farm management or efficiency can 

all be considered when determining mortality rates. Although determining which deaths indicate 

a welfare issue can be difficult (e.g. culls due to production performance may not be relevant), 

culling for poor health and deaths due to disease or management issues are highly relevant to 

welfare and therefore the validity of this parameter is considered to be high (Tuyttens, 2007b).  

 Although mortality rate could be considered an ABM, the most common measure for 

evaluating this parameter is to examine the production records kept by the farmer and is 

therefore often considered an MBM. For the Welfare Quality
®

 protocol, this involves discussion 

with the farmer and the examination of records to determine the percentage mortality rate on 

farm (the number of animals that died, but were not actively culled, divided by the total number 

of animals placed on the farm) (Welfare Quality
®
, 2009). The validity and reliability of this 

method are dependent on the quality of the records kept by the producer, so validity is 

considered medium, and reliability is considered medium to high; if records are kept 

consistently, they will most likely be reliable. The feasibility of this measure is considered to be 

high, as it is very easy to check records. Records of daily mortalities are also examined in the 

ACA
™

 (CPC, 2011).  

 

 

Illness status 

 Modern day production systems place high physiological demands on animals, whether 

they are related to growth, reproduction, etc. Being able to cope with these demands, as well as 

the physical environment, can put a strain on the immune system of the animals, and disease 

issues are common (Prunier et al., 2010). Many diseases are found frequently on pig farms, 
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including respiratory, enteric, neurological and reproductive diseases and general debility (Scott 

et al., 2007). Overall good health is considered a fair indicator of good welfare, so the presence 

of illness is considered to compromise welfare and be an issue of concern. 

 The most direct measures for monitoring disease are ABMs that evaluate animals for 

overt signs of disease. Quantifying the numbers of animals that are coughing, sneezing, have 

twisted snouts, are scouring, or have poor skin/coat condition are all measures used to determine 

health/illness status; these animal-based health measures and others are all included in the 

Welfare Quality
®
 protocol (Welfare Quality

®
, 2009; Appendix 1). These measures are 

considered to be highly valid and feasible on farm, but there has been little research on the 

reliability of these measures (Scott et al., 2007; Scott et al., 2009c). Even with measures of 

unknown reliability, this parameter is considered important enough to include in assessments, 

and therefore, further research on the reliability of health measures should be investigated. An 

alternative approach is to evaluate evidence of a Veterinarian/Patient/Client Relationship 

(evidence of which includes, but is not limited to, a letter from the veterinarian confirming the 

relationship, veterinary bills, a phone call to the herd veterinarian, or medical prescription labels) 

is required by the PQA Plus
®
. Additionally, 12 months worth of medication and treatment 

records are examined during an assessment (NPB, 2010a). The validity, reliability and feasibility 

of this particular method have not been examined.  

 

 

Body condition score 

 Body condition in pigs – especially sows – is used to evaluate the body composition of 

the animals and determine if they are receiving the required nutrients from their feed to maintain 
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a healthy body condition (Maes et al., 2004; Courboulay, 2007c; Scott et al., 2009b). Pigs that 

are emaciated, obese, or lose a large amount of condition over a short period of time all may face 

serious health issues, and these extremes in weight are considered indicators of poor welfare 

(Courboulay, 2007c). 

 There are two commonly accepted methods for assessing body condition: measurements 

of backfat levels, and Body Condition Scoring (BCS), which involves visual and tactile 

examination of the animal with subsequent grading using a scale. Measurements of backfat 

thickness are taken using an ultrasound machine and compared to accepted thresholds for 

different stages of production. Backfat measurement is considered to have high validity and 

reliability, and medium to high feasibility in situations with individually housed animals, but low 

feasibility with group housed animals or large groups of animals (Courboulay, 2007c). Visual 

examination of the animals requires the assessor to evaluate the overall shape of the animal’s 

body, determine how visible the vertebral column is, evaluate the presence or absence of visible 

fat folds near the thighs and tail, and sometimes check coat condition. Tactile examination 

requires the assessor to feel the animal’s body, checking for the difference between muscle and 

fat on the animal’s back and sides primarily. The measurements taken are compared to a scale – 

the five-level scale is the most common, ranging from 1-very thin to 5-obese – and individual 

animals are scored accordingly (Fitzgerald et al., 2009; Maes et al., 2004; Courboulay, 2007c). 

This five point BCS system is used by the PQA Plus
®
 protocol (NPB, 2010a). Additionally, 

Welfare Quality
®
 developed a three point system for sows (0- ideal condition; 1- the sow is 

either thin or obese; 2- the sow is emaciated) and a two-point scale for grow/finish pigs (0- 

animals have good body condition; 2- the animal is lean) (Welfare Quality
®
, 2009). The validity 

of this method is considered high, the reliability is high with trained assessors (but can be 
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reduced significantly with inexperienced assessors), and the feasibility is high, as the method is 

relatively quick and easy to perform on farm (Fitzgerald et al., 2009). Therefore, while backfat 

measurement is considered to be a more precise, objective and valid method for measuring body 

condition (Maes et al., 2004), it is not feasible in situations where pigs are not individually 

housed.  

 

 

Manure Soiling 

 The amount of feces on the body of a pig can be considered a welfare parameter for 

several reasons. Pigs will normally dung in a localized area of their pen that is separate from 

where they lie down (Courboulay, 2007d). However, if the space allowance in the pen or 

temperature in the barn has forced pigs to lie in an area covered with feces, then feces on the 

body could be considered an indicator of impaired welfare. Additionally, animals that become 

covered in their own feces often show a greater risk of disease than animals that are clean 

(Courboulay, 2007d). The presence of dirt on a pig should not be confused with feces on the 

body, as pigs in extensive farming conditions can be covered in dirt and have quite good welfare. 

 The presence of manure on the body is most commonly measured visually. Animals are 

scored for how much of their body surface is soiled with feces either by estimating the 

percentage of the body covered with feces (Welfare Quality
®
, 2009); or by dividing the body into 

sections, scoring each section scored individually, and then summing the values for a total body 

score (Courboulay, 2007d). The validity of this measure is considered to be high. The reliability 

is considered to be only medium, as assessors will have to visually estimate how much of an 

animal’s body is covered in feces, and assessors may estimate percentages differently. The 
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method is considered highly feasible for checks that are done on only one side of an animal in a 

pen, but decreases slightly if the entire body must be scored (Courboulay, 2007d). Overall, this 

parameter is considered directly relevant to health and welfare and also can help infer 

information about the suitability of the environment.  

 

 

Space allowance 

 Space allowance can be defined as either the space available per pig, or the space 

available in a pen (Hörning, 2007a). Overcrowding of pigs can lead to increased agonistic 

behaviour, increased vices such as tail biting, increased stress levels, an increased incidence of 

disease, and higher morbidity and mortality rates (Turner et al., 2000). A larger space allowance 

is positive for most behaviour such as locomotion, social behaviour, and lying (Hörning, 2007a). 

For these reasons, adequate space allowance per animal is considered important to overall 

welfare, and decreased space allowance can be detrimental. 

 The most common way to measure space allowance is to measure the surface area of the 

pen and then divide by the number of pigs in the pen. To determine the appropriate space 

allowance per animal, the formula A= k *W
0.66

 (where space allowance, A, is expressed as a 

value, k, related to body weight, W) is often used (Hörning, 2007a; Gonyou et al., 2006). In the 

Animal Care Assessment (ACA
™

) (the animal welfare assessment developed by the Canadian 

Pork Council), the specific formula for calculating space allowance is space in m
2
= 0.028*body 

weight in kg
0.667

) (Agriculture and Agri-Food Canada, 1993; CPC, 2011). The validity, reliability 

and feasibility of this measure are all considered to be high, and this measure is recommended 

for inclusion in a welfare assessment (Hörning, 2007a). In the PQA Plus
® 

a different approach is 
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used, where an observer determines whether there is adequate space for 90% or more of the pigs 

in the pen to lie down and stand up unhindered (NPB, 2010a). Information on the validity, 

reliability, and feasibility of this particular space allowance measure is not available.  

 

 

Quality, type and amount of bedding 

 Bedding for pigs can be defined as any organic substrate that is laid on the floor and that 

pigs can manipulate – e.g. straw, sawdust, peat moss, etc (Hörning, 2007b). Many studies have 

been done on the positive effects of providing bedding for pigs for use as an environmental 

enrichment and/or for controlling dung (in deep litter systems). Bedding is cheap, easy to replace 

and can easily be manipulated by pigs – allowing them to perform their highly motivated rooting 

behaviour – making bedding an ideal enrichment for pigs. Additionally, bedding provides 

thermal comfort in cold weather and increases comfort during lying and walking on otherwise 

hard or abrasive flooring surfaces (van de Weerd and Day, 2009). For these reasons, the 

provision of bedding to animals is considered to be beneficial to overall welfare. 

 Whether or not bedding is provided can easily be measured through visual checks of the 

pens pigs are kept in. However, the amount and quality of bedding provided can be harder to 

evaluate, but consultation with the producer can provide insight into how much and what type of 

bedding is provided (Hörning, 2007b). The validity of this measure is considered high. The 

reliability has not thoroughly been measured and work still needs to be done. The feasibility of 

this measure is high, as visual checks for the provision of bedding are easy to perform.  
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Floor type 

 The type of flooring in pig pens can have a significant overall effect on pigs’ health, 

thermal comfort, and welfare. Floor type encompasses the composition of the materials used – 

concrete, metal, plastic, etc – as well as the type of floor construction –solid, partially slatted or 

fully slatted (Hörning, 2007c). The provision of bedding material is also a factor to be considered 

when examining floor type in deep litter systems where the pigs will normally not be in contact 

with the actual floor. It is known that hard, wet and abrasive floors can have a detrimental effect 

on welfare, as these types of floors can lead to slips and falls, injuries such as bursitis 

(Courboulay, 2009c), and lameness (Hörning, 2007c). It is accepted that pigs prefer and perform 

better on solid or partially slatted floors than they do on fully slatted floors. The provision of 

bedding or soft material – such as rubber or neoprene mats (Gu et al., 2010) – has been shown to 

increase comfort around lying and walking. Overall, the type of floor is directly related to the 

health and welfare of the animals, such that poor flooring can have a detrimental effect on 

animals. 

 The easiest way to measure floor type is to visually evaluate using a check list of 

different floor types. The widths of slats and the void percentage between slats can also be 

measured. The material used for flooring can be tested for its abrasive qualities using a friction 

test. All of these measures are RBMs and offer high validity, reliability and feasibility for 

assessors (Hörning, 2007c). Overall this parameter is considered highly relevant to welfare and is 

easy to measure. A measure that examines the provision of non-slip flooring on ramps and 

walkways is included in the ACA
™

 (CPC, 2011). The types of flooring in grow/finish pens, 

gestation stalls, and farrowing crates are recorded in Welfare Quality
®
 (Welfare Quality

®
, 2009).  
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Thermal comfort 

Pigs are homoeothermic, and will attempt to maintain a consistent body temperature 

regardless of the environmental temperature (Geers, 2007b). When the environmental 

temperature becomes too cold, pigs will try to maintain their body temperature by increasing 

heat production by eating more and conserving body heat by huddling together. When the 

environmental temperature becomes too warm, pigs will try to dissipate heat by panting and 

lying on cool surfaces. Temperature extremes can be detrimental to animals’ comfort and can 

affect health if sustained for long periods of time, or if they result in hypo- or hyperthermia 

(Geers, 2007b).  

 Measurement of this parameter is traditionally done by measuring the temperature of the 

pig barn and comparing it to optimal temperature charts to see if the measured temperature is 

considered appropriate (Geers, 2007b). This method is considered to have high validity, 

reliability and feasibility. Another method has emerged recently that focuses on the animal: 

direct observation of signs of the animals’ thermal comfort by quantifying the numbers of 

animals observed shivering, huddling or panting (Welfare Quality
®
, 2009). These behaviours 

will be present if the animals are not in their thermo-neutral zone and are actively working to 

maintain body temperature (Scott at al., 2009d). This method is considered to have high validity, 

medium reliability, and high feasibility (Scott at al., 2009d), and because it directly evaluates 

thermoregulatory responses, it is considered a better measure of thermal comfort than simply 

measuring the environmental temperature. This measure is included in both Welfare Quality
®

 

and the PQA Plus
®

 (Welfare Quality
®
, 2009; NPB, 2010a).  
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Other environmental parameters 

 Light, noise, dust and high concentrations of noxious gaseous are all considered to be 

environmental parameters that may influence welfare. Simple recommendations to keep airborne 

contaminants such as dust and gases to a minimum are given in the codes of practice for housing 

and handling pigs for many countries, including Canada (Agriculture and Agri-Food Canada, 

1993). Airborne contaminants such as ammonia, hydrogen sulfide and dust are common in pig 

barns, and high concentrations can severely reduce pig health (Kim et al., 2008). Standards for 

these airborne contaminants are generally based on levels considered to be safe for humans 

exposed for 8 hours, and research still needs to be done to determine what levels are aversive and 

harmful to pigs that are continually exposed (Geers, 2007c). 

 The most common methods for assessing environmental parameters are to use specialty 

sensors and monitoring equipment, such as chemical tubes that can measure the amount of 

gaseous concentration in the air, dust samplers that determine the amount and particle size of 

dust in the air, and light meters that can determine the amount of light in a room (Geers, 2007c). 

The validity of using these tools is high, and with proper calibration of the tools, reliability is 

high as well. Based on the available budget, use of some of the more expensive devices may not 

be highly feasible, but overall ease of use is high (Geers, 2007c).  

Overall air quality is measured in both the PQA Plus
®
 and Welfare Quality

®
 using ABMs 

(and a backup RBM if necessary in the PQA Plus
®
). In Welfare Quality

®
, the number of coughs 

and sneezes (and if possible to determine, the number of animals coughing and sneezing) over a 

five-minute period is recorded (this measure reflects the presence of respiratory disease as well 

as being an indicator of air quality, as it would be difficult to determine the root cause of 

coughing and sneezing on farm) (Welfare Quality
®

 2009). This process is repeated six times over 
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the course of an assessment, three times at the beginning of the assessment and three times at the 

end, in different locations throughout the barn. For the PQA Plus
®
, ammonia is the main airborne 

contaminant addressed. The animals are visually inspected to see whether they display signs of 

exposure to poor air quality, such as watery/mattery eyes or difficulty breathing (NPB, 2010a). If 

the majority of animals do not have these symptoms, then the farm passes this measure. If the 

majority of animals show symptoms, then passive diffusion ammonia tubes are used to determine 

the average ammonia concentration; levels over 25ppm will cause a farm to fail this measure 

(NPB, 2010a). 

 

 

Integration of Parameters into an Assessment 

Various approaches exist for integrating parameters and measures into a welfare 

assessment tool. The four integration methods identified below are all currently used methods for 

the overall assessment of animal welfare, each with different advantages, limitations and 

potential uses. 

The first method is non-formal aggregation (Botreau et al., 2007; Spoolder et al., 2003). 

This type of method involves an expert (or group of experts) performing a number of 

observations on a group of animals, or more commonly on a whole animal unit (farm or 

slaughterhouse) or housing system/equipment, and then from the raw data collected (with no 

calculations) coming to an opinion on the welfare of the animals observed, or the level of welfare 

that the observed system will allow for. This method of aggregation is most commonly used to 

advise farmers on issues on the farm. An example is the “ethical accounting” assessment system 

developed by Sørenson et al. in 2001 in Denmark for use on dairy and swine farms (Sørenson et 
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al., 2001; Botreau et al., 2007). The main advantage to this type of aggregation method is that 

there are no complex calculations required, and an opinion is formed based solely on the raw 

data. The disadvantages to this type of aggregation method are that in general the method is not 

transparent since the reasoning behind the opinion of different experts may differ, and the 

potentially very large amount of data collected on farm can be difficult for an expert to 

synthesize into a final result. This type of aggregation method does have its place though and the 

informal appraisal by an expert or experts can be appropriate when advising policy makers and 

licensing new housing systems and/or equipment (Botreau et al., 2007). 

The second method is essentially a ‘checklist’ of minimum requirements, where each 

measure that is taken about the farm, housing system or equipment is compared to a minimum 

requirement (Botreau et al., 2007). These systems are primarily composed of RBMs and MBMs. 

Examples include the Freedom Food label created by the RSPCA in the UK, the method created 

by von Borell et al. in 2001 that uses critical control points to assess swine housing, and various 

risk assessment programs (von Borell et al., 2001; Botreau et al., 2007; Algers, 2009; Smulders, 

2009). The advantages of this method are that it is easy to standardize, as pre-set standards can 

be determined, and they are easily explained to farmers and laypersons. The disadvantages are 

that all measures are typically given the same level of importance, and if the value for a single 

measure is determined to be below the pre-set threshold, then the whole farm will be deemed 

below standard. However by introducing a little flexibility, this type of method can be more 

useful. In regards to the “all-or-nothing” standard of one non-compliance equating to failure, a 

system that allows for a certain proportion of non-compliances before a farm is deemed non-

compliant may be good for those farms that are generally good but may do poorly on one or two 

measures. In regards to all of the measures being given equal impact, setting categories of 
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measurements (i.e. major requirements, minor requirements and recommendations) and then 

having less-strict compliance rules for the lower categories (recommendations < minor 

requirements < major requirements) can allow some more important measures to have a greater 

impact on the overall assessment. Therefore, this type of method of comparing measures to a list 

of minimum requirements can be useful in certification schemes, especially when some 

flexibility is taken into account (Botreau et al., 2007).  

The third method is a sum or mean of ranks, where partial rankings are determined on a 

set of several measures performed across numerous farms, and then these partial rankings are 

averaged together to determine an overall rank for each farm (Spoolder et al., 2003; Botreau et 

al., 2007). This method was used in the Bristol Welfare Assurance Programme to rank farms 

within a given population (Main et al., 2004; Botreau et al., 2007). The advantages to this 

method are that it is clear and easy to understand, and easily allows farmers to know their rank 

among other similar farmers in their geographical area or with similar farm types (Main et al., 

2004). However, similar to the previously mentioned method, a limitation of this method is that 

all of the partial rankings have the same level of importance in the calculation of an overall rank, 

unless they are assigned a weighting. The greatest limitation of this method is that the overall 

ranking of a farm will depend upon the other farms observed, such that the results from all the 

farms will only allow for a comparison among the farms that were observed and will not allow 

for comparison to another farm that was not part of the initial test set (Botreau et al., 2007). The 

practical use of this type of method of integration would therefore only be in specific situations 

where the number of farms in a set to be measured is well-defined and stable over time (Botreau 

et al., 2007). 
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The fourth and final method is a sum of weighted scores, which is similar to the sum or 

mean of ranks, but allows for more flexibility, as each farm is graded upon its own merits and an 

absolute value for each farm assessed can be reached (Botreau et al., 2007; Spoolder et al., 

2003). This method is widely used when assessing animal welfare, and is the basis of many 

assessments, including the Animal Needs Index (ANI), Welfare Quality
®
, and the various 

decision support systems developed by Bracke et al. (Bartussek, 1999; Welfare Quality
®
, 2009; 

Bracke et al., 2001a; Bracke et al., 2001b; Bracke et al., 2002a; Bracke et al., 2002b). A series of 

measures (all being able to have their own units of measurement) are converted into partial 

scores, which are weighted based on the relative welfare impact of each of the parameters the 

measures evaluate. Finally, an overall score is determined from the sum of the partial scores. 

This method has the distinct advantage of giving an overall score for a farm, as well as showing 

specific areas that score well and others that score poorly (Botreau et al. 2007; Spoolder et al., 

2003), which can be helpful for farmers in determining areas that need improvement. For 

instance, a farm may score quite highly on a measure concerning BCS, but may do poorly on a 

measure concerning lameness, therefore the farmer will know that the feeding system and 

nutrition levels are good, but something may need to be done concerning the flooring materials, 

hoof health management, etc. A limitation of this measure is that it allows for compensation 

among measures. If the compensation is between two measures that have been determined to 

have similar welfare significance (e.g. mastitis and lameness in dairy cows), then it may be 

acceptable, however when a number of minor advantages compensate for a serious issue, then 

this may not be desirable (Bracke et al., 2001b; Botreau et al., 2007). A way to limit 

compensation is to specify minimum requirements by introducing very high weighting factors 

(for some very important measures), hence limiting the possibility of compensation for a very 
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serious welfare issue with a few minor benefits (Botreau et al., 2007). Another limitation is that 

the method does not favour “situations of compromise” such that a farm that may have average 

score across all measures could have an overall score that is similar to a farm that scores very 

highly on some measures and very poorly on other measures. Botreau et al. (2007) state that 

from an animal’s perspective, it may be preferable to live in the “average” overall conditions, 

rather than be subjected to some potentially very poor conditions and some conditions that are 

excellent. This type of method is most commonly used for certification and labelling schemes, 

but can also be used to compare different farms, and is more sensitive than methods that give a 

simple yes/no answer, in that it can determine specific areas that excel or need improvement 

(Botreau et al., 2007). 

 

 

Comparisons of different assessments  

 Little research has been done on comparing different animal welfare assessments to 

determine the similarities and differences between the programs. Three comparison studies that 

have been done are detailed below.  

Mollenhorst et al. (2005) aimed to validate a mainly resource-based assessment (that 

includes one ABM that assesses feather condition), for determining the welfare of laying hens 

(the German ANI-200 for laying hens) by comparing it to two animal-based methods, which had 

previously been proven valid (behavioural observations and feather condition scoring). Twenty 

commercial laying hen farms (ten battery cage and ten deep litter systems) in the Netherlands 

were visited and data were collected using all three scoring methods. Multivariate analysis of 

variance (MANOVA) determined that the ANI was both valid and sensitive enough to determine 
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the differences in the potential for good or poor welfare between different types of housing 

systems. However, low validity was determined for assessing welfare on individual farms and 

within a type of housing system due to the fact that primarily only RBMs were included in the 

assessment. The lack of MBMs and ABMs resulted in insufficient information on management, 

disease status and behaviour, and therefore, the welfare status of the animals on individual farms 

(Mollenhorst et al., 2005). 

Bernard Hörning (2001) assessed 64 new straw-based loose housed dairy farms in 

Germany and compared the overall welfare of animals on these farms using three different 

welfare assessment tools – the Austrian ANI-35L; the German version of this tool, the ANI-200; 

and an assessment tool developed by the author called the ‘Assessment scheme for Littered loose 

housing systems of Dairy cows,’ or ALD. The three programs all examined similar aspects of 

welfare parameters, but each did it in different ways, using different types of measures (the TGI 

35 used 13 RBMs, 11 MBMs, and 6 ABMs; the TGI 200 used 24 RBMs, 18 MBMs, and 2 

ABMs; and the ALD used 36 RBMs and 1 ABM) (Hörning, 2001). All three assessments 

consistently achieved similar scores for individual farms, and gave consistent overall rankings 

for the 65 dairy farms studied. Each assessment method therefore is considered substitutable for 

each of the other methods. Keeping this in mind, the authors recommended using the TGI 35, 

which had fewer total measures to perform and included the highest amount of animal-based 

measures (Hörning, 2001). 

Stull et al. (2005) compared the effectiveness of three different animal welfare 

assessment programs when applied on California dairy farms. They compared the Humane Farm 

Animal Care organization’s Certified Humane Raised and Handled program for dairy cows, the 

Dairy Quality Assurance Center’s On-the-Dairy Self-evaluation Guide, and the University of 
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California-Davis’s Dairy Welfare Evaluation Guide. All three assessments included similar 

criteria for topics such as nutrition, housing, handling and health, but differed regarding criteria 

for tail docking, transportation of non-ambulatory animals, and employee training (Stull et al., 

2005). The three assessments gave very different overall welfare rankings for the ten dairy farms 

that were observed, mainly because the overall goals of the three programs ranged from 

certification system for specialty market to an advisory/management tool for standard production 

practices, and therefore the standards of each assessment were different. However, all three 

programs identified the same two lowest scoring farms, indicating that while the systems varied 

in their ranking of farms considered to have good welfare, all three assessments showed 

agreement when poor welfare practices were present on a farm (Stull et al., 2005). 

 

 

ACA
™

, PQA Plus
®
 and Welfare Quality

®
 – Three welfare assessments for swine 

In 2005, the Canadian Pork Council launched an on-farm animal welfare assessment 

program, the Animal Care Assessment (ACA
™

). Major trading partners such as the United States 

and the European Union have also implemented on-farm animal welfare assessment programs. In 

the US, the National Pork Board has created the Pork Quality Assurance Plus program (PQA 

Plus
®

) that grew out of a previous on-farm assessment program (Swine Welfare Assurance 

Program, SWAP). In Europe, the Welfare Quality
®

 program was developed through 

collaboration of a number of leading animal welfare scientists, farmers, and the general public to 

provide a consistent approach across EU member countries for animal welfare assessment of 

multiple species of animals, including pigs.  
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ACA
™

 

The ACA
™

 was developed over a period of two years (2003-2005) by a group of animal 

welfare researchers, producers and government representatives, as an auditable on-farm animal 

care program (Scovil, 2008; Scovil, 2009). The development of the ACA
™

 was prompted by 

multiple factors, both domestic and international, with Canadian retailers, consumers and 

governments becoming increasingly interested in having assurances on the quality of production 

animals’ lives, and with animal welfare assessment programs becoming a more common practice 

in other places including the United States and Europe. The ACA
™

 is loosely based on the 

HACCP principles, in that the main areas where welfare issues may occur on farm were analyzed 

and steps were taken to provide guidance on eliminating or minimizing these risks (Scovil, 2008; 

Scovil, 2009). In 2011, the ACA
™

 was reintroduced, with revisions that included a measure for 

addressing space allowance, and the introduction of the self-assessment which allows farmers to 

enter the program by completing an assessment on their own (an official assessment must be 

done by a trained assessor every three years to maintain status in the program, but the self-

assessment can be done in the off years and as a means of entering the program) (Lawlis, 2010). 

There are two categories of measures in the ACA
™

: mandatory measures that are required for the 

determination of pass/fail status, and benchmarking questions, which are only completed during 

a full assessment (not included in the self-assessment) and are only used for determining trends 

across all assessed farms. The main categories of assessment in the ACA
™

 mandatory measures 

are General (stockmanship, loading pigs for transport, pig health and comfort, and facilities), 

Sows and piglets (nutrition, and sow-piglet comfort), Weaned Piglets (weaned piglet comfort, 

and nutrition), and Grow/Finish Pigs (pig comfort, and nutrition) (CPC, 2011). Starting January 

1, 2012, having ACA
™

 status became mandatory for all swine producers in Canada to maintain 
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their Canadian Quality Assurance (CQA) (national on-farm food safety program for swine 

producers) status (CPC, 2011). Most shipping companies and packing plants in Canada require 

CQA certification from producers before animals are transported or processed, thereby 

essentially making the presence of ACA
™

 certification a requirement for producers as well.  

The full ACA
™ 

protocol is available in Appendix 1.  

 

 

PQA Plus
®
 

The first Pork Quality Assurance (PQA) program in the United States, introduced in 1989 

by the National Pork Board, and was primarily a production-oriented, best-practices education 

program focused on food safety and quality assurance measures that could be taken on farm 

(NPB, 2010b). After three years of development, the National Board Board’s Animal Welfare 

Committee in conjunction with national and international experts in animal behaviour, 

physiology, medicine, production, housing, handling and stockmanship, introduced the Swine 

Welfare Assurance Program (SWAP) in 2003 (NPB, 2003). SWAP was implemented as both an 

on-farm swine welfare assessment program as well as an educational tool for farmers to learn 

new skills that would help increase the welfare of the animals on their farms. SWAP was 

composed primarily of ABMs, and took a long time to perform on farm (Lawlis, 2010). In order 

to streamline the two assessments and potentially increase participation, the Pork Quality 

Assurance Plus (PQA Plus
®
) program was introduced in 2007, combining the most pertinent 

aspects of the quality assurance PQA Plus
® 

protocol and the animal welfare assessment SWAP 

protocol into a single on-farm assessment (Vansickle, 2008). PQA Plus
®
 is based on the 10 Good 

Production Practices (GPP) that cover both food safety and animal welfare topics (Tables 1.5 and 



   

46 
 

1.6) (NPB, 2010c). The majority of the required measures in the PQA Plus
®
 are MBMs, with one 

RBM (examine the general state of the facilities), and three ABMs (BCS, thermoregulatory 

behaviour, and physical indications of poor air quality by visual animal inspection). The PQA 

Plus
®

 protocol used in this thesis is version 1.2, introduced in 2010. This version differs from 

version 1.0 (introduced in 2007) in that GPP 3, 9, and 10 were enhanced and expanded (with 

GPP 10 now including a section on animal handling), and some reorganization of GPP 5 and 

GPP 4 (NPB, 2010b). The National Pork Board released an updated version of the PQA Plus
®

 

(version 2.0) in June 2013 (NPB, 2013). Some measures were revised in the new version of the 

PQA Plus
®
, including an expansion of the “state of the facilities” measure (measure now covers 

different aspects of the environment separately) and the inclusion of a measure that assesses 

body lesions (wounds, shoulder sores and abscesses). All new or revised measures that differ 

from version 1.2 were not included in this thesis.  

The full PQA Plus
®
 protocol (Version 1.2) is available in Appendix 1.  

 

 

Welfare Quality
®
 

The development of the Welfare Quality
®
 program took place over a period of more than 

five years, involved the work of nearly 200 animal welfare scientists, social scientists, farmers, 

processors, slaughterhouse managers and members of the general public, and culminated in the 

introduction of scientifically backed on-farm welfare assessment protocols for swine, cattle 

(dairy and beef), and chickens (laying hens and broiler chickens) (Blokhuis et al., 2013a). The 

Welfare Quality
®
 project was funded by a commission under the European 6

th
 Framework 

Programme for Research and Technological Development with the primary objective of 
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improving the health and well-being of European citizens through higher-quality food due to 

increased food safety measures as well as assurances on the welfare of the animals that the food 

was produced from (Blokhuis et al., 2013a). European consumers were concerned not only with 

the welfare status of production animals though, but also with having a clear way of being 

informed about the animal products they choose to buy. This influence of the consumers coupled 

with government and industry pressures forced the creation of a set of standardized animal 

welfare assessments to be used across all European Union (E.U.) member countries. 

The Welfare Quality
®

 assessments are based on the twelve criteria and four principles 

that were mentioned previously (Table 1.3). The principles and corresponding criteria are based 

on the Five Freedoms. The development of the principles and criteria was a detailed process that 

involved not only animal welfare scientists, but also relied on public opinion by undertaking 

various in-depth focus groups in multiple countries, general population surveys, telephone 

interviews, and panels of non-expert citizen juries that discussed animal welfare and other ethical 

issues (Keeling et al., 2013). For most of these, one or several valid, reliable, and feasible 

measures were identified to determine whether a farm meets the criteria (Blokhuis et al., 2013b). 

Pre-existing valid measures were tested by Welfare Quality
®
 scientists to determine their 

reliability and feasibility, and if they passed these tests they were considered for inclusion in the 

assessment. There were three categories of potential measures: measures with less obvious face 

validity, measures that had previously been validated but not tested for reliability and/or 

feasibility, and measures that were already considered to have strong face validity, and also be 

reliable and feasible (Veissier et al., 2013). Whenever possible, an ABM was used to check for 

criteria (as this is considered the most direct way to determine welfare status), with the overall 

result being that the assessments are predominantly composed of ABMs, with MBMs and RBMs 
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only being used when there was not an ABM available that was valid, reliable and/or feasible 

(Blokhuis et al., 2013b). Once the individual measures had been studied for their content 

validity, reliability, and feasibility, the measures were compiled and integrated into an overall 

assessment and the associations between various measures were statistically analyzed (Veissier 

et al., 2013). A bottom-up weighted sum of scores approach is used to analyze the data collected 

on a farm, with all of the values from the various measures combined to calculate criterion 

scores, and then principle scores being calculated from the criterion scores. Finally, an overall 

welfare category assignment (Excellent: the welfare of the animals is of the highest level; 

Enhanced: the welfare of animals is good; Acceptable: the welfare of animals is above or meets 

minimal requirements; Not Classified: the welfare of animals if low and considered 

unacceptable) is based on the principle scores (Welfare Quality
®
, 2009).  

One ABM that is unique to the Welfare Quality
®

 program is the Qualitative Behaviour 

Assessment (QBA). Much work has been done on the development of measures to assess the 

emotional state of animals, with the latest iteration being the QBA. Wemelsfelder et al. (2000, 

2001) conducted free choice profiling, an experimental methodology designed to allow observers 

to individually and spontaneously choose their own terms to describe the emotional state of an 

animal (in this case pigs). They found significant agreement among observers in their 

spontaneous assessment of pig behavioural expression, and that the terminologies the individual 

observers developed were highly correlated and could be transformed into a structured and 

meaningful collection of terms useful for characterizing the behavioural expression of individual 

pigs (Wemelsfelder et al., 2000, 2001). Over the next ten years, they carried out over 60 free 

choice profiling trials, eventually expanding to assessing groups of animals (Wemelsfelder et al., 

2001). The use of free choice profiling for the selection of terms to describe pig behavioural 
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expressions in conjunction with the use of a visual analogue scale (VAS) is described by 

Rutherford et al. (2012). After observers had determined which terms they thought described a 

series of pigs’ behaviour, they were asked to quantify the degree to which each term was shown 

for each pig, by making a vertical line on a 125mm line, which ranged from minimum expression 

of the term (on the left) to maximum expression of the term (on the right). This method of 

quantifying to what extent various behaviours were present in the animals led to the QBA that 

was used for the Welfare Quality
®
 project. In contrast to these previous free choice profiling 

trials, the QBA in the Welfare Quality
®
 program uses a set of 20 terms, with the terms for each 

species of animals specifically developed by the Welfare Quality
®

 scientists (Keeling et al., 

2013).  

People of different genders and from different cultural backgrounds can have quite 

different beliefs on animal agriculture and welfare (Hills, 1993; Furnham et al., 2003; Heleski et 

al., 2004), with women, those with more liberal political leanings, and animal rights activists 

tending to show greater concern and empathy for agricultural animal welfare then men, people 

with more conservative political leanings and the general urban public. More recently however, 

Wemeslfelder et al. (2012) did a free-choice profiling study with pig farmers, veterinarians, and 

animal activists that showed that the three observer groups showed high inter-observer reliability 

in their characterization of pig body language. While the overall observer characterizations were 

quantitatively similar across the groups, it was noted that there were more “negative” terms 

perceived by the animal activist observers (e.g. high-strung, skittish, stressed, etc.) 

(Wemelsfelder et al., 2012). This difference did not statistically distort the overall consistency of 

characterization; however it could possibly denote a difference in personal perception due to 

observer background that may have a larger effect with a greater observer sample size. It also 
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should be noted that free-choice profiling is markedly different from the QBA (choosing 

descriptive terms vs. using a defined set of terms) and more work should be done on the QBA 

with observers of different backgrounds to determine the effects personal beliefs may have on 

QBA results. 

The full Welfare Quality
®
 protocol is available in Appendix 1.  

 

 

Similarities and differences across the three assessments  

The three animal welfare assessment programs – ACA
™

, PQA Plus
®
, and Welfare 

Quality
®
 – cover similar topics such as nutrition, housing, handling and health. A comparison of 

the three assessments that shows the overlap of measures is seen in Table 1.7. However, 

differences exist in the goal of the assessments. The ACA
™

 is a regulatory assessment that has 

been mandatory for all swine producers in Canada since 2012. The PQA Plus
®
 is primarily a 

producer education assessment that can help producers correct/remedy areas that an advisor has 

deemed need improvement. Welfare Quality
®

 is aimed towards being a labelling scheme for the 

branding of various levels of welfare friendly animal products in all countries of the E.U.  

The assessments also vary in the types of measures used to assess the same parameters 

(one may use a RBM while another uses an ABM to determine space allowance, for example). 

The ACA
™

 and PQA Plus
®

 primarily utilize RBMs and MBMs, while Welfare Quality
®
 is 

almost entirely composed of ABMs.  

The entire assessment program for each of the three assessments can be found in 

Appendix 1, and includes the procedures for carrying out each of the measures, the calculation of 

a score or status for a farm, etc.  
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Current and future research  

 The assessment of animal welfare on-farm is a relatively new concept, and the field is 

expanding constantly as new techniques are developed. The investigation, improvement and 

refinement of current welfare assessments and the individual measures within assessments is 

vital as more information comes to light on management and housing practices that may affect 

animals’ welfare. Testing all new measures for validity, reliability, and feasibility is essential for 

ensuring that the best measures available are included in new and revised assessments. If all 

measures within new assessments have internal validity, reliability and feasibility, then the 

quality of assessments overall will increase over time, leading to more accurate assessment of 

welfare states, and improved welfare conditions on farm.  
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Research Objectives 

 

Trial 1 

- To compare inter-observer reliability of three welfare assessments for swine – the 

Canadian ACA
™

, the American PQA Plus
®
, and the European Welfare Quality

®
 – on 

Ontario grow/finish farms  

- To determine inter-observer reliabilities for individual measures within the assessments, 

within different types of measures (ABMs, RBMs, and MBMs) and overall  

 

Trial 2 

- To determine the concordance among the different programs in the ranking/scoring of 

individual farms 

- To determine which specific measures from each assessment contributed most to low 

rankings of farms 

  



   

53 
 

 

 

Table 1.1 The Five Freedoms. 

 

The Five Freedoms 

1. Freedom from hunger and thirst 

2. Freedom from discomfort 

3. Freedom from pain, injury and disease 

4. Freedom to express normal behaviour 

5. Freedom from fear and distress 

 

 

 

 

 

 

 

Table 1.2 Capdeville and Veissier’s 16 basic needs for dairy cows and corresponding freedoms. 

 

Freedoms Basic Needs 

Freedom from hunger and thirst No hunger, No thirst, No malnutrition 

Freedom from discomfort No physical stress, No climatic stress 

Freedom from pain, injury and disease No disease, No injury 

Freedom to express normal behaviour 

Feeding behaviour, Locomotion, Resting, 

Social behaviour, Sexual behaviour, 

Maternal behaviour 

Freedom from fear and distress 
No frightening event, Opportunity for 

avoidance, Good contact with humans 

 

 

 

 

 



   

54 
 

 

 

 

 

 

 

 

 

 

 

Table 1.3 The principles and criteria that are the basis of the Welfare Quality
®
 assessment 

protocols. 

 

Welfare principles Welfare criteria 

Good Feeding 
Absence of prolonged hunger, Absence of 

prolonged thirst 

Good Housing 
Comfort around resting, Thermal comfort, 

Ease of movement 

Good Health 

Absence of injuries, Absence of disease, 

Absence of pain induced by management 

procedures 

Appropriate Behaviour 

Expression of social behaviours, 

Expression of other behaviours, Good 

human-animal relationship, Positive 

Emotional State 
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Table 1.4 Categories of levels of agreement for selected agreement statistics. 

 

Author/Source Statistic Levels of agreement 

Landis and Koch (1977) 

Kappa [can also be applied to 

Kendall’s W (Mullan et al. 

2011)] 

<0.00 Poor  

0.00-0.20 Slight  

0.21-0.40 Fair  

0.41-0.60 Moderate  

0.61-0.80 Substantial  

0.81-1.00 Almost Perfect 

Napolitano et al. (2005) Kendall’s W 

<0.40 Low 

0.41-0.60 Moderate 

>0.60 High  

Bokkers et al. (2012), 

quoting Martin and 

Bateson (1993) 

Kendall’s W 

0-0.20 Slight 

0.2-0.4 Low 

0.4-0.7 Moderate 

0.7-0.9 High 

0.9-1.0 Very High 

 

 

 

Table 1.5 PQA Plus
®
 Good Production Practices (GPP). 

 

GPP 1 
Use an appropriate veterinarian/client/patient relationship (VCPR) as the basis for 

medication decision 

GPP 2 Establish and implement an efficient and effective health management plan 

GPP 3 Use antibiotics responsibly. 

GPP 4 Properly store and administer animal health products. 

GPP 5 Follow proper feed processing protocols. 

GPP 6 Establish effective swine identification, medication records and withdrawal times 

GPP 7 Practice good environmental stewardship. 

GPP 8 Maintain proper workplace safety. 

GPP 9 Provide proper swine care to improve swine well-being. 

GPP 10 Utilize tools for continuous improvement. 



   

 
 

Table 1.6 Comparison of Three Animal Welfare Assessment Programs: U.S. PQA Plus
®
, Canadian ACA

™
, and EU Welfare Quality

®
.

 PQA Plus
®

 ACA
™

 Welfare Quality
®
 

Food/Water 

 

Body condition score; Facilities in a good 
state of repair 

 

Pigs have ad libitum access to water; Pigs are 

fed daily to meet their nutritional needs; 
Feeders and waterers checked daily to ensure 

they are clean, functioning and at the 

appropriate height 

Body condition score; Water supply 

(number of drinking places, 
functioning of waterers, and 

cleanliness of waterers) 

Health of 

Animals 

 

Veterinarian/Client/Patient relationship; 

12 months of medical and treatment 

records 

 

SOP for the identification, care and treatment of 

sick and injured animals; Space available to 

isolate and treat pigs that require special 

attention 

 

Bursitis, bitten tails, wounds on the 

body, twisted snout, rectal prolapse,  

lameness, scouring, skin condition and 

ruptures/hernias; Records of castration 

and tail docking  

Comfort/Safety 

of Animals 
Facilities are in a good state of repair 

Non-slip flooring and no sharp edges on loading 

ramps and walkways; Equipment that may 

cause injury is promptly repaired or replaced 

Absence of manure on the body 

Euthanasia 
Written euthanasia plan; Pigs are 

euthanized in a timely manner 

Euthanasia plan that includes proper methods 

for different sizes and types of pigs on farm 
N/A 

Air Quality and 

Temperature 

Pigs do not exhibit thermoregulatory  

behaviours; Pigs do not show signs of 
exposure to poor air quality 

Records showing systems for controlling 

temperature and ventilation are well maintained 

Coughing, sneezing and pumping (air 

quality); Shivering, huddling and 
panting (temperature) 

Space Allowance 

Space allowance measurement: 90% of 

pigs or greater must have adequate space 

to lie down and stand up unhindered 

Space allowance measurement: minimum 

allowance  is space in m2= 0.028x(body weight 

in kg0.667) 

Space allowance measurement: 

0.3m2/100kg the very minimum, 

10m2/100kg maximum 

 

Mortalities N/A 
Daily mortalities recorded and investigated 

when above normal 
Records of mortalities 

Emergency 

Backup System 

Written emergency action plan; 

Operational emergency backup system 

 

Emergency plan in place to deal with power 

failure 
N/A 

Observation of 

Animals and/or 

Behaviour 

Daily observations records kept 

 

SOP in place for dealing with pigs with social 

behaviour problems (i.e. tail biting) 

 

Measures of social behaviour and 

exploratory behaviour; Qualitative 

Behaviour Assessment (QBA) 

Human/Animal 

Relationship 

Documented caretaker training; No 

willful acts of abuse 
Access to the Recommended Codes of Practice Fear of humans test 5

6
 



   

 
 

Animal 
Welfare 

Good 
Feeding 

Absence of 
prolonged 

thirst 

Absence of 
prolonged 

hunger 

Body 
condition 
scoring 

Feed 
formulation 

records 

Good 
Housing 

Comfort 
around resting 

Bursitis 

Flooring 
material 

Thermal 
comfort 

Panting, 
huddling, 
shivering 

Barn and 
ambient 

temperature 

Ease of 
movement 

Good Health 

Absence of 
injuries 

Absence of 
disease 

Check for 
Coughing and 

Sneezing, 
Scouring, 

Hernias, etc.  

Medical 
records 

Absence of 
pain induced 

by 
management 
procedures 

Appropriate 
Behavior 

Key 

Standards: Red 

Parameters: Green 

Measures: Purple 

 

- Validity must be present 

on all levels, i.e. measures 

must be valid for evaluating 

a given parameter, 

parameters must be valid 

for evaluating a given 

standard, and standards 

must be valid for evaluating 

animal welfare  

 

- The example measures 

represent two different 

measures available for 

evaluating the same given 

parameter; both are valid 

measures, but may differ in 

their level of reliability 

and/or feasibility 

 

Figure 1.1 An example of the relationship between standards, parameters, and measures and validity as based on the Welfare 

Quality
®
 model. 

5
7
 



   

58 
 

Chapter 2 

An Inter-observer Reliability Trial using three Animal Welfare Assessments for Swine 

 

2.1 Abstract 

Monitoring the welfare of livestock has become a topic of increasing interest around the 

world as intensive animal production practices come under scrutiny. Animal welfare assessments 

are essential for determining the welfare status of animals on farms. Various on-farm welfare 

assessments have been created, with each assessment being unique in its goals and composition 

of measures. Standard measures used in animal welfare assessments include animal-based 

measures (ABMs) obtained by observing animals (e.g. body condition score), resource-based 

measures (RBMs) obtained by observing facilities (e.g. non-slip flooring in walkways), and 

management-based measures (MBMs) obtained by interviewing farmers and checking records 

(e.g. written euthanasia plan). It is widely accepted that it is easy to train assessors to use RBMs 

and MBMs with good reliability, whereas ABMs are considered to be more direct measures of 

animal welfare but more difficult to achieve good agreement among assessors. Three animal 

welfare assessment programs for measuring the welfare of swine on-farm are the Animal Care 

Assessment (ACA
™

), the Pork Quality Assurance Plus (PQA Plus
®
), and the Welfare Quality

®
 

assessment protocol for pigs. The overall reliability of an on-farm animal welfare assessment is 

important in determining the effectiveness of the assessment tool in giving consistent results 

when used by different assessors. The objectives of this study were to determine the inter-

observer reliability of each of the three assessments, and to determine the inter-observer 

reliability of the different types of measures (MBMs, RBMs, and ABMs) present used in the 

three assessments. Ten observers received professional or equivalent training in the three 
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assessments. Six grow/finish farms (one pilot farm and five trial farms) in Ontario were visited, 

where the observers completed all of the required/mandatory measures from each of the 

assessments. Cohen’s chance corrected Kappa (ĸ) was chosen to analyze the agreement of 

dichotomous measures, and Kendall’s coefficient of concordance, or Kendall’s W (W) was used 

to analyze the agreement of any non-dichotomous measures (e.g. any questions that were 

measured on a scale, or had three or more available levels of answers). There were four 

observers present on all of the farms (except one observer on one farm for the ACA
™

 and PQA 

Plus
®

 questions); the results from these four observers (minus the one incomplete farm) gave the 

best reflection of observer agreement. The following results were calculated excluding the pilot 

farm. The overall Kappa agreements for the ACA
™

 and PQA Plus
®

 for 4 observers show 

“substantial” agreement among the observers (ACA
™

: ĸ=0.875, p=0.05; PQA Plus
®

: ĸ=0.845, 

p=0.05). Likewise, the overall Kendall’s values for Welfare Quality
®

 for the 4 observers show 

“substantial” agreement among the observers (W=0.761, p <0.0001). All three types of measures 

were also found to show “substantial” levels of inter-observer agreement (MBMs: ĸ=0.877, 

p=0.05; ABMs: W=0.764, p <0.0001; RBMs: 0.700, p=0.05). Therefore all three welfare 

assessments were shown to be highly reliable, and can be used by different trained assessors on 

farm to obtain similar results. As well, all three types of measures were shown to have high 

levels of inter-observer reliability. ABMs, previously thought to have lower reliability than 

MBMs and RBMs due to their complex nature, had high levels of agreement.   

 

 

 



   

60 
 

2.2 Introduction 

Recently, monitoring the welfare of animals – especially livestock – under human care 

has become a topic of increasing interest around the world, as more people are becoming 

concerned with the intensive way livestock are raised today and want assurances regarding the 

level of care. On-farm animal welfare assessments are essential for determining the welfare 

status of animals in the environments in which they spend the majority of their lives. Many on-

farm welfare assessments have been developed for different species of animals by various 

welfare organizations, government agencies, and independent agencies (Butterworth, 2011). 

Although the underlying objective of all assessments is to measure animal welfare, individual 

assessments differ in their specific goals and the types of measures that they are composed of. 

The overall composition of a welfare assessment program can vary depending on the goal or 

purpose of the assessment (Johnsen et al., 2001). The three main goals of animal welfare 

assessments are: assessments for certification purposes (for the branding of welfare friendly 

products); assessments for legislative purposes (mandatory assessments that are required by the 

governing body of a state/province/country for all producers); and assessments for producer 

education purposes (assessments that identify areas of potential improvement on farms) (Main et 

al., 2003). Regardless of the goal of the assessment, all assessments are composed of animal 

welfare measures, aimed at determining if welfare standards are being met. There are three 

categories of measures commonly used to assess animal welfare: Resource-based measures 

(RBMs), Animal-based measures (ABMs), and Management-based measures (MBMs) (Welfare 

Quality
®
, 2009), although the names of these categories can vary from source to source (Knierim 

and Winckler, 2009). RBMs are measures that are based on the physical environment that 

animals are housed in, including measures regarding flooring type, space dimensions of pens and 
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walkways, number/size of waterers and feeders, and the provision of bedding/substrate (EFSA, 

2012). RBMs have the advantages of being fairly stable over time and are generally assumed to 

be easy to assess; however, RBMs are not direct measures of animal welfare, but focus on 

features of the environment thought to affect welfare (Welfare Quality
®

, 2009; Edwards, 2007). 

ABMs are measures that are based solely on direct observations of the animals, including, but 

not limited to, body condition scoring (BCS); social behaviour scoring; skin lesion scoring; 

health measures such as lameness, hernias, bursitis, diarrhea, etc; and evidence of vices such as 

tail biting (EFSA, 2012; Welfare Quality
®
, 2009; Edwards, 2007). ABMs are considered to be 

the most direct measure of animal welfare because they assess biological responses of the animal 

(Johnsen et al., 2001; Smulders et al., 2006; Barnett and Hemsworth, 2009; Welfare Quality
®
, 

2009; Sørensen and Fraser, 2010). However, due to the skilled and detailed observation required, 

ABMs are difficult and time consuming to train assessors for and to perform on-farm (Blokhuis 

et al., 2013b). MBMs involve reviewing the records a producer keeps on farm, or sometimes 

interviewing the producers themselves. Different types of records (including morbidity and 

mortality records; veterinary prescriptions; standard operating procedures (SOP); and staff 

training protocols and certifications) are examined to gain insight into various aspects of farm 

management. Like RBMs, MBMs are easy to assess (Blokhuis et al., 2013b) and are often 

considered highly reliable and repeatable, as they are often consistent over time (EFSA, 2012). 

As with MBMs though, RBMs’ potential validity for assessing welfare can be low (Waiblinger 

et al., 2001) due to their indirect nature and the complex interactions that can occur between 

different management induced conditions (EFSA, 2012). Regardless of the goal or composition, 

all assessment measures must be valid, feasible and reliable, to effectively measure welfare 

(Butterworth, 2011; Veissier et al., 2013).  
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Three current swine welfare assessment programs are the Animal Care Assessment 

(ACA
™

) from Canada, the Pork Quality Assurance Plus (PQA Plus
®
) from the United States, and 

the Welfare Quality
®
 assessment protocol for pigs from the European Union (CPC, 2010; NPB, 

2010a; Welfare Quality
®
, 2009). These three animal welfare assessment programs all cover 

similar assessment topics including nutrition, housing, handling and health. However, differences 

exist in both the goals and types of measures used in each of the assessments. The ACA
™

 is a 

mandatory assessment, the PQA Plus
®
 is a voluntary assessment aimed at producer education, 

and the Welfare Quality
®

 program is a welfare certification scheme used for the branding of 

welfare friendly quality animal products in all countries of the European Union. The ACA
™

 and 

PQA Plus
®
 primarily utilize RBMs and MBMs, whereas the Welfare Quality

®
 program is almost 

entirely composed of ABMs. For example, both the PQA Plus
®

 and Welfare Quality
®

 use the 

ABM of body condition scoring (BCS) to determine proper nutrition and feeding levels, while 

the ACA
™

 uses the MBM of checking nutritional feed records for the appropriateness of feed 

composition and supply. One ABM that is unique to the Welfare Quality
®
 assessment is the 

Qualitative Behaviour Assessment (QBA). Using a list of 20 descriptive terms (e.g. active, 

relaxed, fearful, frustrated, lively, etc.), observers rate the overall emotional state of all the 

animals on farm after 20 minutes of visual inspection of the animals prior to any interaction with 

them. This measure has previously been found to be valid, feasible and reliable for measuring the 

overall emotional state (Wemelsfelder and Millard, 2009).  

 Currently there is no published data comparing different animal welfare assessments for 

pigs. Additionally, no studies of this nature have been done on Canadian farms. On-farm animal 

welfare assessment programs must provide consistent results when used by different assessors. 

Therefore, the overall objectives of this study were to determine the inter-observer reliability of 
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each of the three assessments in their entirety, and to determine the inter-observer reliability of 

the different types of measures (MBMs, RBMs, and ABMs) present across the three assessments.  

 

 

2.3 Methods 

All procedures that involved the recruitment and interviewing of stock-people, managers, 

or owners were approved by the Research Ethics Board of the University of Guelph.  

The current version of each assessment at time of data collection was used throughout 

this project. For the PQA Plus
®

, version 1.2 was used (NPB, 2010a). The ACA
™

 and Welfare 

Quality
®
, both only had one version (Welfare Quality

®
, 2009; CPC, 2010).  

 

 

2.3.1 Selection and training of Observers 

To recruit observers, an open call for volunteers was sent by email to all graduate 

students enrolled in the Animal and Poultry Science (APS) department at the University of 

Guelph. Additionally, select individuals from the Ontario Ministry of Food and Agriculture 

(OMAF) were contacted. Eight individuals from the APS department and three individuals from 

OMAF were selected and trained. One of the individuals from OMAF was unable to participate 

after training was completed, so the total number of observers for the trial was ten. Of the ten 

observers, eight were female and two were male. Seven of the observers were graduate students 

in the Animal and Poultry Science department at the University of Guelph, one was an animal 

behaviour and welfare research technician in the same department, and two were OMAF 

employees. Six of the ten observers had previous experience with swine (three graduate students, 
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the research technician and the OMAF employees). Two of the observers had experience with 

swine and had previously conducted formal animal welfare assessments (research technician and 

one OMAF employee); of those two, one was familiar with the Welfare Quality
®
 program, but 

had not been formally trained previously (OMAF employee). 

Training for the Welfare Quality
®
 protocol was conducted by two Welfare Quality

®
 

trainers from the Institut de Recerca i Tecnologia Agroalimentàries (IRTA) and the Universitat 

Autònoma de Barcelona. Training consisted of two days in class and one day on farm. The in-

class training consisted of instruction on how to perform all of the measures required for the 

grow/finish portion on farm and reliability testing for each measure. The reliability testing for 

this program consisted of the group watching video clips or assessing photographs 

simultaneously, recording answers individually, and then comparing the answers to the gold 

standard set by the trainers. This testing procedure was repeated for any measure with all or 

individual members of the group until the trainers felt a high level of reliability was obtained by 

each person for each of the measures. In barn training confirmed that the observers had a high 

level of retention of the material they learned in class, and that all observers felt comfortable 

performing the measures on live animals. 

Training for the ACA
™

 and the PQA Plus
®
 was completed the following week during a 

one day in-class training session. Training for the ACA
™

 was presented by a certified trainer for 

the ACA
™

 protocol. The training presentation used for the ACA
™

 in this project was identical to 

the one used to certify ACA
™

 validators. Training for PQA Plus
®

 was conducted by the primary 

observer (Ashley Roberts), who is a certified PQA Plus
®
 advisor. Training presentation and 

protocol for the PQA Plus
®
 was based directly on the PQA Plus

®
 assessment protocols and 

advisor handbooks and workbooks.  
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2.3.2 Farm Recruitment and Farmer Preparation  

Pork producers who volunteered to participate in the project were recruited through a 

variety of methods, including an email sent out through the Ontario Pork Board on behalf of the 

experimenters, a contact at a local packing plant referring a few producers, and by a presentation 

given at a local producer’s seminar (Shakespeare Swine Seminar) asking for volunteers. 

Additionally, industry contacts of the advisors on the project were approached. Producers who 

had volunteered for participation in other projects conducted by the APS department at the 

University of Guelph were also contacted.  

Once a producer/farmer/owner agreed to participate in the project, a one-hour preliminary 

visit was organized prior to the assessment day to discuss the types of measures the assessors 

would be performing, to determine the layout of the barn (for organizational planning purposes 

for the assessment day), to determine what biosecurity measures would need to be taken, and to 

discuss potential complications. A consent form was signed by the producer allowing the 

observers access to the farm and allowing the information gained on the farm to confidentially be 

included in this thesis and any publications. 

A total of six grow/finish barns were assessed (one pilot farm and five trial farms). Farm 

sizes ranged from approximately 400-1200 grow/finish pigs. The first assessment was used as a 

pilot to determine the approximate amount of time the assessments would take and to ensure that 

all observers were capable of completing the assessments on a commercial swine farm. After 

completing the pilot farm, it was also determined that farms that had small to medium sized pens 

would be most ideal for completing the health measures on individual pigs, as very large pens 

made visual observations problematic for all observers to assess the same animal at the same 

time. Four of the six farms were farrow to finish farms (either on one site, or on multiple sites 
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run by the same family), and two were contract grow/finish farms that obtained feeder pigs from 

other sources. Individual farms are identified in the results as IOR1 through IOR5 (IOR referring 

to inter-observer reliability); IORP indicates the pilot farm.  

 

2.3.3 Assessment Score Sheets 

A set of score sheets that combined all of the required or mandatory questions from all 

three assessments was created. There were measures in all three assessments that were only 

included for benchmarking purposes and these were not included in the score sheets in the 

interest of time, and since these answers were not necessary for determining the score or status of 

a farm. The score sheet was divided into sections for ease of use, such that the required or 

mandatory MBMs from all three assessments were grouped together on the score sheet, allowing 

them to all be completed during the producer interview. All RBMs and ABMs were grouped 

similarly to aid the assessors in completing all similar measures at the same time/section of the 

barn. The only MBM that directly overlapped across the three assessments was a measure 

concerning the presence of a written euthanasia plan on the farm (a question for this is part of 

both the ACA
™

 and PQA). This measure was very similarly worded in both assessments, 

therefore the measure was combined into a single question and any response given was used as 

the answer for both programs. The only other instance of overlapping measures concerned 

checking the thermal comfort of the pigs by monitoring shivering, panting and huddling (a 

question for this is part of both the PQA Plus
® 

and Welfare Quality
®
). The method of assessment 

was the same for both programs (record the number of animals showing the above listed 

behaviours) so this measure was only completed once and the responses given were used for 

both programs. Finally, a master score sheet was developed that detailed the source assessment 
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(ACA
™

, PQA Plus
®
, or Welfare Quality

®
) for all the questions, so that the score sheet could be 

broken back down into the three original assessments. A copy of the master score sheet has been 

included in Appendix 2.  

 

2.3.4 On-Farm Assessments 

On the day of assessment, the assessors brought all necessary materials to perform their 

assessments (score sheets, clipboards, pens, tape measures and NH3 passive dositubes (Gastec 

Passive Dosi-Tube No. 3D Ammonia, Japan) for air quality checks) and to meet the biosecurity 

protocols of the individual farm (single use disposable biosecurity suits including gloves and 

shoe/boot covers). All MBMs were done in the morning. The main investigator asked the 

producer the MBMs questions and all of the assessors would listen and record their individual 

answers based on how they interpreted the producer’s answer. Typically, the producer would 

show the group around the farm to acquaint them with the layout of the barn and the 

whereabouts of different ages of pigs in the barn and then the assessors were left to complete the 

assessments independently. The combined measures took approximately 5.5-6 hours to 

complete. 

 

 

2.3.5 Statistical Analysis 

All statistical analyses were computed in SAS 9.3 (SAS Inst. Inc., Cary, NC). Measures 

were analyzed for the respective assessments (the ACA
™

 and PQA Plus
®

 and Welfare Quality
®
), 

and as groups of similarly classified measures across the three assessments (i.e. all MBMs, 

ABMs and RBMs were grouped into separate categories and analyzed together). Cohen’s chance 
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corrected Kappa (ĸ) was chosen to analyze the dichotomous measurements. All coding for the 

Kappa statistics was developed by a statistician and based on previous similar code written for 

calculating multi-rater observation agreement in health care research (Stein et al., 2005; Tavakoli 

et al., 2012). However due to the limitations of the Kappa statistic for only analyzing agreement 

or non-agreement of dichotomous variables, it was not possible to use this statistic for any of the 

measures that had more than a “Yes/No” type answer, or more than two levels of answers (i.e. 

0,1,2). Therefore, Kendall’s W (W) was used to analyze any of the measures that were not 

dichotomous (e.g. any questions that were measured on a scale, any questions that had three or 

more available levels of answers). General percentage agreement statistics were calculated as 

well for the ACA
™

 and PQA Plus
®
. Percentage agreement for each individual measure on each 

farm, the average percentage agreement for each farm (across all the observers present on each 

farm for each overall assessment) and the average percentage agreement for each individual 

measure across all farms were also calculated. 

Statistics for the overall Kendall’s W agreement for the various combinations of 

observers previously described for Welfare Quality
®
 were also run excluding just the QBA on 

both a farm-by-farm basis and an overall basis.  

The Welfare Quality
®
 online calculator was used to determine a score for each farm using 

the information gathered during the on-farm assessment. The calculator can be accessed from the 

following link (http://www1.clermont.inra.fr/wq/). This calculator uses weighted calculations 

developed by the Welfare Quality
®
 scientists. It was used to generate the criteria scores, the 

Principle scores, and the overall welfare category for each farm for each observer. The formulae 

for these are given in the Welfare Quality
®
 protocol in Appendix 1. 
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The number of observers present for each of the farms varied from 4 to 8 and these are 

indicated in the tables of results. Of the 10 trained observers, four of the observers did 

assessments on all farms except for one (IOR2) and five of the observers assessed all farms 

except for IOR2 and IOR5. Due to limitations of the program used to analyze data for the Kappa 

statistic, any missing data was counted as a non-agreement, and consequently, the overall 

statistics are highly conservative. Due to this constraint, the overall agreement statistics for 

several farms combined are presented for the 4 and 5 observers, respectively, who performed 

assessments on multiple farms. The agreement statistics presented for each individual farm were 

generated from data collected by all of the observers who were present on the day of data 

collection. 

 Unless otherwise stated, the level of significance was p=0.05 for all shown Kappa values, 

and p<0.0001 for all Kendall’s W values. 

 

 

2.4 Results and Discussion 

It needs to be addressed that different statistics were used to analyze the different 

assessments and types of measures. However, the scaling systems developed by Landis and 

Koch (1977) and Martin and Bateson (1993) for the two different statistics used (Kappa and 

Kendall’s W) are quite similar in their definitions of what is considered to be low, moderate and 

high levels of agreement. As well, it has been posited by Mullan et al. (2011), that the original 

scale set by Landis and Koch (1977) can fairly be applied to both the Kappa statistic it was 

developed for, as well as for Kendall’s W. Therefore, the Landis and Koch scale thresholds have 

been applied to both statistics for this trial. 
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The degree of observer agreement varied across the three assessments, but overall, all 

three assessments were shown to have agreement levels that are considered to be “substantial” or 

higher.  

 

2.4.1 ACA
™

 

The Kappa statistics for each farm individually for the observers present on that farm can 

be found in Table 2.1, and Table 2.2 shows the Kappa values for the overall ACA
™

 statistics for 

different combinations of observers on various farms combined. Kappa values for individual 

farms ranged from .747 which is considered to be “substantial” to 0.91 which is considered to be 

“almost perfect”. The highest values were found when the fewest numbers of observers were 

present (IOR4). The Kappa values appeared to increase over time; however, the change in Kappa 

values over time was not statistically analyzed.  

The overall Kappa agreements for 4 and 5 observers (Table 2.2) are quite similar, and are 

both considered to show “substantial” agreement among the observers. 

 The average percentage agreements across the observers present on each farm as well as 

the average percentage agreements for each measure for the ACA
™

 can be found in Table 2.3. 

Values range from 85.7% for IOR1 to 97.7% for IOR5. The average percentage agreement 

among observers increased over time from one farm to the next. Certain measures consistently 

had high agreement, with three measures (provision of ad libitum water, the keeping of daily 

mortality records, and the presence of the Recommended Codes of Practice on farm) achieving 

100% agreement across all five trial farms. Conversely, certain measures consistently had lower 

agreement levels, with three measures (presence of a hospital pen, presence of non-slip ramps, 
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and presence of an SOP for negative social behaviours) all achieving 81% agreement across the 

five trial farms. 

 

2.4.2 PQA Plus
®
 

Kappa values for individual farms (Table 2.4) ranged from .69, which is considered to be 

“substantial,” to 0.92, which is considered “almost perfect”. The range seen for the PQA Plus
® 

across the five farms was similar to that seen with the ACA
™

, but with the ACA
™

 typically 

having slightly higher Kappa values throughout. As was seen with the ACA
™

, the highest values 

were found when the fewest number of observers were present (IOR4). The Kappa values tended 

to increase over time with the exceptions of IOR3, which had the lowest agreement of all of the 

farms, and IOR5, which was slightly lower than IOR4 (farm with the highest agreement); 

however, the statistical significance of the change over time was not analyzed.  

For the PQA Plus
®
, the overall Kappa values for the groups of 4 and 5 observers (Table 

2.5), respectively, are quite similar, and are both considered to show “substantial” agreement 

among the observers. 

There were two ABMs included in the PQA Plus
®

: BCS, and checking for the presence 

of thermoregulatory behaviours (i.e. shivering, panting, and huddling). Due to the nature of these 

ABMs being different from the rest of the PQA Plus
® 

measures (BCS scale and a physical count 

of the animals showing thermoregulatory behaviour, vs. yes/no questions), the agreements for 

these measures were calculated separately using Kendall’s W, and the results are presented in 

Table 2.6 (each farm individually) and Table 2.7 (combination of farms). The Kendall’s W 

values for BCS ranged from 0.79 to 0.99. All farms except for IOR4 showed “near perfect” 

levels of agreement. “Substantial” levels of agreement among observers were still seen on IOR4, 
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and the Kappa value was very near to the cut-off value of 0.81 needed to be classified as “near 

perfect”. The values did not appear to change over time, but were consistent from one farm to the 

next, with the exception of IOR4, which was lower than the other farms. The values for all of the 

ABMs (BCS and thermoregulatory behaviours together) are quite similar to those seen for BCS 

alone, with a range of 0.81 to 0.99. All farms showed agreement values in the “almost perfect” 

category. As with BCS, there was no apparent increase over time, with values being consistent 

except for IOR4 being lower than all other farms. 

 The average percentage agreements on each farm as well as the average percentage 

agreement for each measure for the PQA Plus
® 

can be found in Table 2.8. Values range from 

83.3% for IOR3 to 95.8% for IOR2. The average percentage agreement among observers did not 

consistently increase over time from one farm to the next, with the values from IOR3 being 

slightly lower than seen on IOR1, and the highest agreement being seen on IOR2. Certain 

measures consistently had high agreement, with two measures (evidence of a 

veterinarian/client/patient relationship, and the presence of signs of abuse) achieving 100% 

agreement across all five trial farms. Conversely, certain measures consistently had lower 

agreement levels, with one measure (evidence of employee training records) achieving 78.8% 

agreement across the five trial farms, and another (state of the facilities) only achieving 75% 

agreement. 

 

2.4.3 Welfare Quality
®
 

Kendall’s W values for individual farms (Table 2.9) ranged from .76, which is considered 

to be “substantial,” to 0.94, which is considered “almost perfect”. The range seen for Welfare 

Quality
®
 across the five farms was similar to that seen with the ACA

™
 and PQA Plus

®
. As with 
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the other two assessments, the highest value was found when the fewest numbers of observers 

was present (IOR4). The Kendall’s W values did not increase consistently over time, with IOR2, 

IOR3, and IOR5 all having slightly lower values than IOR1, and IOR4 having the highest 

agreement value.  

Since Kendall’s W allows for missing data to be considered missing instead of being 

counted as a disagreement (in contrast to the Kappa statistic), the reliability value for the group 

of observers as a whole was able to be determined. The observer who was absent for the majority 

of the ACA
™

 and PQA Plus
® 

questions on IOR2 was present for all of the Welfare Quality
®

 

measures; therefore this farm was not excluded from statistical analysis for the groups of 4 and 5 

observers. The overall Kendall’s values for all three groups of observers (Table 2.10) are quite 

similar, and are all considered to show “substantial” agreement among the observers.  

 Kendall’s W values were calculated for only the QBA on each farm individually and over 

all of the farms to determine the reliability of this measure on its own; these values are presented 

in Table 2.11. The Kendall’s W values for the QBA for the individual farms ranged from 0.18 to 

0.84, with one farm showing “slight” levels of agreement (IOR5), one farm showing “fair” levels 

of agreement (IOR2), three farms showing “moderate” levels of agreement (IORP, IOR1, and 

IOR3), and only one farm showing “substantial” levels of agreement (IOR4). The Kendall’s W 

value for the QBA on IOR5 was low and not significant. The highest level of agreement was 

reached when the smallest number of observers was present (IOR4). There was no increase in 

reliability over time, with some later farms even showing lower values than initial farms. The 

overall Kendall’s W values for the QBA for all observers on all farms both including and 

excluding IORP are quite low, with both only showing “fair” levels of agreement. 
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 The results for Welfare Quality
®
 excluding the QBA measure can be seen in Table 2.12 

(farm-by-farm results) and Table 2.13 (overall results). Overall the values on each farm were 

consistently higher when the QBA was excluded, with all farms achieving “almost perfect” 

agreement levels. However, the overall agreement across the multiple groups of observers (the 

groups of 4 and 5 observers) when the QBA was excluded is only slightly higher than when the 

QBA was included.  

Using the Welfare Quality
®
 online calculator, the score for each of the five test farms was 

calculated from information gathered by each of the observers present on each farm. The 

Welfare Quality
®
 program has set specific thresholds that must be met for a farm to be assigned 

to one of the four overall welfare categories – Excellent, Enhanced, Acceptable, and Not 

Classified (Welfare Quality
®
, 2009). The values come from the calculation of the principle 

scores from the four major areas of assessment (Good Feeding, Good Housing, Good Health, and 

Appropriate Behaviour). A farm is considered “Excellent” if it scores more than 55 on all of the 

four principle scores and more than 80 on two. A farm is considered “Enhanced” if it scores 

more than 20 on all the principles and more than 55 on two principles. An “Acceptable” farm 

would score more than 10 on all principles and at least 20 on more than three principles. Any 

farm that does not meet the minimum requirements is considered “Not Classified” meaning the 

welfare of animals on this farm is low and considered unacceptable (Welfare Quality
®
, 2009). 

An “indifference threshold” equal to 5 points exists in the scoring system; for example, a score 

of 50 is not considered significantly lower than 55, and would therefore still fall under the 

Enhanced category (Welfare Quality
®
, 2009). Table 2.14 shows the overall welfare categories 

determined by each observer on the five test farms. 
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Whenever observers disagreed on the overall welfare category status of a farm, the 

Principle score category of Appropriate Behaviour was always the root cause of the overall 

disagreement. For example, on IOR1 Observer 4 was the only observer to score the farm overall 

as Acceptable, while the other observers scored it as Enhanced. Of all the observers, Observer 4 

and Observer 9 had the most similar Principle scores for three of the four principles, with only 

the Appropriate Behaviour category differing very much. This same trend occurred whenever 

there was a disagreement among observers on the overall welfare category, with the Appropriate 

Behaviour principle always being the reason for overall disagreement. Table 2.15 shows the 

principle scores for all observers on all farms. The criteria scores and principle scores for all 

observers on all test farms are presented in Appendix 3.   

The calculation of the overall Appropriate Behaviour principle score is done using a 

Choquet integral that combines and weights the four separate behaviour based criteria scores of 

expression of social behaviours, expression of other behaviours, good human-animal 

relationship, and the Positive Emotional State (Welfare Quality
®
, 2009). When each of the 

Appropriate Behaviour criteria is examined individually, one criterion alone was not the cause of 

the overall disagreements among observers on the various farms. Across all farms there were 20 

total disagreements on the welfare category for a behaviour related criterion among observers in 

instances where a majority consensus (of at least 50% of observers) on the category was reached 

(these criterion disagreements did not always lead to a disagreement of the Appropriate 

Behaviour principle or the overall Welfare Quality
®
 category). Of these 20 instances of 

disagreement, 6 were due to disagreements in the Expression of social behaviour criterion, 6 

were due to disagreements in the Expression of other behaviour criterion, 2 were due to 

disagreements in the Good human-animal relationship criterion, and 6 were due to disagreements 
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in the Positive Emotional State criterion. Table 2.16 shows the instances of disagreement in the 

Appropriate Behaviour criteria.  

 

 

2.4.4 Types of Measures 

The reliabilities of the three different types of measures (MBMs, ABMs, and RBMs) can 

be found in Table 2.17, Table 2.18, and Table 2.19, respectively.  

 MBMs had the highest level of agreement of the three types of measures, with both the 

group of 4 observers and the group of 5 observers (both including and excluding IORP) 

obtaining agreement values in the “almost perfect” agreement range. 

 The Kendall’s W values for all ABMs for all observers on all farms, for the 4 observers, 

and for the five observers (both including and excluding IORP) are all similar and show 

“substantial” levels of agreement among observers. 

 The majority of observers did not record answers for many of the RBMs on most farms. 

The inclusion of the non-responses would artificially decrease the overall Kappa value for 

RBMs, so only three RBMs (the presence of non-slip flooring on ramps and the absence of sharp 

edges on walkways/pens from the ACA
™

; state of the facilities from the PQA Plus
®

) that had 

very minimal amounts of non-responses (i.e. 3 non-responses out of 60 answers, or 5% non-

response rate) were used to calculate an overall RBMs reliability value. The Kappa values for 

these selected RBMs for the 4 observers and for the 5 observers (both including and excluding 

IORP) show the lowest levels of agreement across the three types of measures, with “substantial” 

agreement levels (lower than what was obtained for the ABMs) obtained for both groups. 
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2.5 General Discussion 

 

2.5.1 Reliability of the Assessments Overall 

Regardless of which set of data is examined (all observers, 5 observers, 4 observers; 

including or excluding IORP), the ACA
™

, PQA Plus
®
, and Welfare Quality

®
 were all found to 

have reliabilities of at least a substantial level. No correlations of below 0.7 were found, which 

Martin and Bateson (1993) refer to as the low threshold for acceptable inter-observer reliability. 

The ACA
™

 was found to consistently have the highest levels of agreement of the three 

assessments over all of the different combinations of observers, followed by the PQA Plus
® 

and 

then Welfare Quality
®
. These results indicate that as a whole, each of the individual assessments 

is at least substantially reliable.   

 

 

2.5.2 Reliability of Different Types of Measures 

When the types of measures (RBMs, ABMs and MBMs) are analyzed for their inter-

observer reliability, MBMs (Kappa) are consistently the most reliable, followed by ABMs 

(Kendall’s W), and then RBMs (Kappa).  

MBMs, which have previously been considered to be highly reliable (EFSA, 2012) (even 

though formal reliability testing is often lacking), were confirmed to be the most reliable of the 

three types of measures examined in this project. This correlates with the results seen from the 

reliability of the overall assessments, as both the ACA
™

 and PQA Plus
® 

are primarily composed 

of MBMs.  
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While ABMs may have previously been thought to be unreliable due to their subjective 

nature, surprisingly little reliability testing had actually been done on most ABMs prior to the 

development of Welfare Quality
®

 (Veissier et al., 2013). The Welfare Quality
®

 researchers 

collected selected ABMs that had previously been suggested for measuring animal welfare in 

various species (dairy cattle, fattening cattle, veal calves, sows/piglets, finishing pigs, laying 

hens and broiler chickens) and tested these measures for validity. Any measures that were 

considered sufficiently valid for assessing animal welfare as judged by experts within the 

program, or any measures that had been previously validated by other researchers were then 

subjected to reliability testing (Veissier et al., 2013). Finally, if measures were considered valid 

and reliable, then the feasibility of completing a series of the final measures together in a one day 

period was examined to determine feasibility. The measures included in the final Welfare 

Quality
®
 protocols were therefore all considered to be valid, reliable [following the previously 

stated thresholds set by Martin and Bateson (1993)], and feasible (Veissier et al., 2013). In 

keeping with this, it follows that most of the ABMs from the Welfare Quality
®

 protocol were 

found to have substantial levels of inter-observer reliability (except for the QBA, which is 

discussed later). The only other ABMs present across the other two assessments came from the 

PQA Plus
®
, and these were found to be highly reliable as well. Therefore the ABMs from the 

tested assessments, as a whole can be considered to be reliable. 

Of the ABMs present in Welfare Quality
®
 and the PQA Plus

®
, there were similarities. 

Both included measurements regarding the body condition of animals and the thermal comfort of 

animals (shivering, huddling, and panting). The thermal comfort of animals was recorded in the 

same way for both assessments, with the number of animals seen performing the thermal 

behaviours in each pen being recorded. Body condition score (BCS) was measured using the 
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same methods (visual inspection of the rump of the animal, with palpation of the hips and spine 

if necessary/possible) for both assessments, however the scale for recording BCS was different 

between the two assessments (Welfare Quality
®
: 0 – animals with good body condition, 2 – lean 

animals; PQA Plus
®
: 1 – emaciated, 2 – thin, 3 – ideal, 4 – fat, 5 – overly fat). Both scales were 

shown to have high levels of inter-observer reliability, with the 2-point scale from Welfare 

Quality
®

 having perfect agreement among all observers, and the 5-point scale from the PQA 

Plus
® 

having a Kendall’s W of 0.93, showing near perfect agreement as well. Therefore both 

scales, regardless of complexity, were shown to be highly reliable. The use of either measure 

comes down to the goal of the assessment then, with the simpler scale being useful for 

certification purposes (where animals really only need to be classified as good condition or poor 

condition), while the wider scale may be more useful for producer education assessments to 

provide more specific feedback on the condition of the animals on farm. 

 RBMs, while still showing “substantial” levels of agreement, were found to have the 

lowest levels of reliability across the three types of measures, which is contrary to what has been 

previously thought about RBMs being highly reliable and repeatable (Capdeville and Veissier, 

2001; Johnsen et al., 2001; Whay et al., 2003). RBMs are often considered to be reliable because 

they examine aspects of the physical environment that typically remain constant over long 

periods of time (e.g. the number of drinkers, flooring composition) and should be able to be 

judged objectively (Whay et al., 2003). The RBM that tended to have the most variability across 

the observers (achieving 75% agreement across all observers across all farms) was a measure 

from the PQA Plus
® 

concerning the general state of the facilities. The question from the PQA 

Plus
® 

Site Assessment Guide (NPB, 2010a3v) is as follows: 
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“Are the facilities in a good state of repair? The facilities are defined as barn 

structural components, penning, feeders, waterers, flooring, chutes and alleyways. 

Penning, floors, chutes and alleyways should be in a good state of repair and have 

not caused injury to the animals. Feeders and waterers in good state of repair will 

allow for unobstructed feed and water delivery to the pigs.”  

 

The general nature of the question leaves some aspects up to the interpretation of the observer. 

What is considered a “good state or repair” is subjective and could vary from one observer to the 

next, with one observer being stricter and considering the barn structural components as a whole 

to be in a poor state of repair, while another may be more lenient. Therefore the ambiguity in the 

wording of this measure could have led to the variability seen among observers. Experience over 

time did not appear to increase agreement among the observers, with the final farm having 60% 

agreement, which was lower than on previous farms. Previous experience of the observers with 

pig farms and performing welfare assessments may have been a factor (with experienced 

observers judging the facilities differently than non-experienced observers), however this was 

not examined as only a small portion of the group had previous assessment experience. 

The rate of non-responses seen for RBMs in this project was unfortunately quite high. As 

was previously mentioned, only three RBMs were able to be analyzed for reliability. The RBMs, 

like the other two types of measures, were primarily all grouped together for the ease of the 

observers to complete the measures. The majority of the RBMs were conducted at the end of the 

observations, with the reasoning that the observers would have had the whole observation day to 

examine the physical environment the animals were kept in (e.g. checking the functioning of 

drinkers, measuring the pens, making note of flooring material composition), take note of any 

large issues (e.g. broken floor slats, broken ventilation fans, missing/damaged gates, etc.), and 

then record their answers to the RBMs posed at the end of their score sheets. In reality, the 
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majority of observers did not record answers for many of the RBMs on most farms. This could 

well have been due to observer fatigue after the day on farm, with the observers simply 

forgetting they had these measures still to complete at the end of the day. For future studies on 

the inter-observer reliability of welfare assessments, moving the RBMs to somewhere around 

what would be the halfway point of an observation day on farm could help to reduce non-

responses while still allowing the observers to have examined most of the farm facilities. 

 

 

2.5.3 Welfare Quality
®
’s QBA and other behavioural measures 

For this project, in addition to being assessed within the Welfare Quality
®

 protocol as a 

whole, the QBA was tested for reliability on its own, separately from the rest of the protocol. As 

an individual measure, the QBA was not very reliable, and in general the QBA had a negative 

effect on overall reliability of the assessment. The Kendall’s W values for each farm when the 

QBA is excluded from the data are consistently higher than the values when the entire Welfare 

Quality
®
 protocol including the QBA is presented. While the statistical significance of the 

difference between the two scores was not analyzed, the numerical difference is evident across 

all farms. 

While not formally examined in this trial, it is hypothesized that previous experience with 

pigs did not affect how observers in this study scored pigs’ emotional state with the QBA. A 

similar trend was seen by Bokkers et al. (2012), with overall QBA score reliabilities between 

experienced and inexperienced observers (experienced observers had prior experience with cows 

and prior training in QBA protocol, while inexperienced had neither) being quite similar. On 

IOR3, all six of the observers with previous swine experience were present. On this farm, there 
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was a good deal of disagreement across these six observers, with one observer having an 

Excellent score for this measure, two observers having Enhanced scores, two having Acceptable, 

and one having Not Classified. Previous experience with on-farm welfare assessments could also 

affect how observers score pigs’ emotional state, however this was not analyzed. Additionally, as 

was mentioned in Chapter 1, personal beliefs and attitudes towards animals may have an effect 

on people’s perception of animal welfare. Therefore, the personal attitudes that each of the 

observers had on the raising of animals commercially could possibly have had an effect on how 

they perceived the overall behaviour of the animals on the farms, with those individuals who 

have a more critical view of agricultural practices giving lower scores than other observers. The 

personal beliefs on animal use for each of the observers was not recorded or examined in this 

study, but the implications these attitudes may have on  the results of animal welfare assessment 

is definitely an area that requires future research.  

 The results reported here are quite different to previous work done on the QBA, which 

found the assessment to be reliable (Wemelsfelder et al., 2001a; Wemelsfelder et al., 2001b; 

Rutherford et al., 2012; Veissier et al., 2013). However, Veissier et al. (2013) indicated that 

acceptable levels of agreement using the QBA in cattle were only achieved after additional 

training on top of initial training was given. Bokkers et al. (2012) conducted reliability testing on 

the QBA for dairy cattle with both inexperienced and experienced observers. In that study, the 

experienced observers were given formal Welfare Quality
®
 training, while the inexperienced 

observers were only given basic instructions on how the tool worked. Both groups of observers 

obtained similar levels of reliability regardless of training, with reliability for the individual 

descriptors ranging from slight to high, and for the overall QBA score ranging from slight to 

moderate (Bokkers et al. 2012). Overall, Bokkers et al. (2012) determined that the QBA as a tool 
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for animal welfare assessment for dairy cattle is insufficiently reliable. While the results from the 

current study are only on the overall QBA and not on a descriptor by descriptor basis like the 

Bokkers et al. study, similar results were found in this trial, showing that the QBA was not 

reliable.  

It is not being suggested that a qualitative assessment of behaviour should not be included 

in an on-farm welfare assessment program, as a measurement of this sort is currently the best 

way for humans to attempt to assess the affective states and temperament of animals or groups of 

animals on farm (Wemelsfelder et al. 2000). However, it stands to reason that either the training 

in the QBA measure or the measure itself may need to be revised to achieve more consistent 

reliability. Meagher (2009) suggests that descriptive terms that are inherently vague or subject to 

different personal interpretation, such as “joyful” or “sisterly” [equally the terms “happy” and 

“content” from the Welfare Quality
®
 QBA (Bokkers et al., 2012)], may not be suitable for use in 

research or welfare assessment, as there is no clear operational definition for the terms. The 

training received by the observers in this project, which directly followed the standards of 

Welfare Quality
®
, did not provide clear descriptions of all of the presented terms, essentially 

leaving the interpretation up to the individual observers. Revision of the training method to 

include specific definitions of all of the descriptive terms could be useful in achieving more 

consistent results among observers.  

Whenever observers disagreed on the overall welfare category status of a farm, 

disagreements in the Principle score category of Acceptable Behaviour were always the root 

cause of the overall disagreement. When the principle is analyzed on a criterion by criterion 

basis, it is evident that one criterion alone was not always the cause of the disagreement. As 

previously stated, the QBA was proven to be unreliable on its own and did cause some of the 
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overall disagreements and therefore may need to be revised; however, this was not always the 

case and the Expression of social behaviour and Expression of other behaviour measures caused 

equally as many disagreements as the QBA. Therefore in addition to a revision of the QBA, it 

may be necessary to revise the training protocol or the overall method for assessing social and 

other behaviour that is present in Welfare Quality
®

. The current method that is used for assessing 

both social and other (i.e. exploratory) behaviours is scan sampling a group of animals every two 

minutes for a total of 12 minutes (5 total samples) and recording the number of animals 

performing each of the behaviours of interest (positive social behaviour, negative social 

behaviour, exploration of the pen, exploration of enrichment material is applicable, and all other 

active behaviours such as eating, drinking, or air sniffing). These behaviour measurements are 

performed three times at three separate points throughout the barn. Welfare Quality
®
 gives a 

suggested sample size of between 50-60 animals to be observed at each observation point. In 

reality, due to the number of animals present in an average pen on Canadian farms, normally the 

number of animals observed in this study usually ranged from about 20-40 pigs at each 

observation point. Even at these slightly reduced numbers, there was considerable variability 

among the observers. Some revisions could help to improve the reliability of the measure, such 

as decreasing the recommended number of animals to be observed at each observation point (the 

total number of animals observed on farm would remain the same, there would simply be more 

observation points with fewer observed animals at each point around the barn). Instead of doing 

scan samples (which can lead to some observers missing a quick behaviour that other observers 

saw because not all observers scan at the same speed, and some observers were not looking at the 

exact same animal at the exact same moment) short bouts of continuous sampling could be done 

on groups of animals, with only the required behaviours being recorded when they are observed. 
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Since observers must stand for a total of at least 10 minutes in front of a pen of animals to do 

each set of behaviour scan samples (five scan samples, two minutes apart), continuous 

observations for that amount of time could be an alternative that would not take any extra time 

but could increase reliability. In conjunction with the continuous sampling, separating the two 

types of behaviours of interest (social vs. exploratory) into two different sets of observations 

could allow observers to have to look for fewer behaviours during each observation set and focus 

more fully on the specific behaviours for each type. These revisions or others should be 

considered to help increase the reliability of the behaviour measures, and consequently the 

reliability of the assessment overall, as the Appropriate Behaviour principle was the cause of all 

overall category disagreements among observers.  

 

 

2.6 Conclusions 

 ABMs are considered by animal welfare scientists to be the most direct way to measure 

the welfare status of animals, as they focus on the state of the animals and not on the indirect 

factors that most RBMs and MBMs focus on; therefore, while an assessment that is composed 

primarily of ABMs will be a good reflection of the welfare status of the animals, in order to be a 

good assessment, it will need be reliable. The ABMs examined in this study were reliable as a 

whole. A measure that was done similarly across two of the assessments but on different scales 

(BCS with 5-point scale in the PQA Plus
®
, and BCS with 2-point scale in Welfare Quality

®
) was 

found to be reliable in both cases. Certain ABMs (i.e. QBA) may need some revision to the 

training process or the actual measure to help achieve higher levels of reliability.   
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The RBMs tested in this project were found to have the lowest levels of reliability. These 

results suggest that wording of RBMs needs to be concise and descriptive to help increase 

reliability, as variability was seen when questions were ambiguous or open to interpretation. 

Additional testing should be done with the RBMs from these three assessments to determine if 

reliability levels will change when full responses are provided and all RBMs (instead of only a 

selection) can be analyzed.  

 The work done in this project utilized the current version of each of the assessments that 

were available at the time of data collection. As revisions are made to the assessments, the 

reliability of the assessments as a whole may need to be re-evaluated. The National Pork Board 

released an updated version of the PQA Plus
®

 (version 2.0) in June 2013 (NPB, 2013). Some 

measures were revised in the new version of the PQA Plus
®
, including an expansion of the state 

of the facilities measure (measure now covers different aspects of the environment separately) 

and the inclusion of a measure that assesses body lesions (wounds, shoulder sores and 

abscesses). All new or revised measures that differ from the previous version used for this 

project were not tested here, and reliability testing may be necessary.  

Overall, the evidence suggests that the versions of the ACA
™

, PQA Plus
®
 and Welfare 

Quality
®
 programs tested in this trial all have a high level of reliability. The validity of each of 

the assessments for judging the welfare status of animals on farm was not examined in this study. 

Future research should include work on the validity of these and other on-farm welfare 

assessments to ensure that they are actually useful for measuring animal welfare. An assessment 

can be reliable, feasible and valid in its own right (meaning it is actually examining what it is 

proposing to look at), and yet not valid for assessing animal welfare.   
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Table 2.1 Cohen’s chance corrected Kappa values for the ACA
™

 assessment for each farm 

individually.  

 

 

 

 

Table 2.2 Cohen’s chance-corrected Kappa values for the ACA
™

 assessment for all farms 

combined. 

 

 

  

Farms 

Number of present 

observers 

Kappa value for 

present observers 

p-

value 

IORP 8 0.823 0.05 

IOR1 7 0.748 0.05 

IOR2 (w/o Observer 9) 7 0.862 0.05 

IOR3 8 0.861 0.05 

IOR4 4 0.881 0.05 

IOR5 6 0.915 0.05 

Combination of observers 

Kappa 

value 

including 

IORP p-value 

Kappa 

value 

excluding 

IORP p-value 

5 Observers excluding IOR2 & IOR4 0.863 0.05 0.864 0.05 

4 Observers excluding IOR2 0.866 0.05 0.875 0.05 



   

 

 

 IOR1 IOR2 IOR3 IOR4 IOR5 Ave. % 

Agree./ 

measure 
 

No Yes 
% 

Agree. 
No Yes 

% 

Agree. 
No Yes 

% 

Agree. 
No Yes 

% 

Agree. 
No Yes 

% 

Agree. 

Ad lib Water
1
 0/7 7/7 100 0/7 7/7 100 0/8 8/8 100 0/4 4/4 100 0/6 6/6 100 100 

Daily Feed
1
 0/7 7/7 100 1/8 7/8 87.50 0/8 8/8 100 4/4 0/4 100 0/6 6/6 100 96.97 

Euthanasia 

Method
1
 

4/7 3/7 57.14 0/7 7/7 100 8/8 0/8 100 4/4 0/4 100 6/6 0/6 100 90.63 

Euthanasia Plan
1
 6/7 1/7 85.71 0/7 7/7 100 8/8 0/8 100 4/4 0/4 100 6/6 0/6 100 96.88 

Feeder/Waterer
1
 0/7 7/7 100 0/8 8/8 100 1/8 7/8 87.50 0/4 4/4 100 0/6 6/6 100 96.97 

Hospital Pen
1
 2/7 5/7 71.43 4/7 3/7 57.14 0/8 8/8 100 1/4 3/4 75 0/6 6/6 100 81.25 

Daily Mortality 

Records
1
 

0/7 7/7 100 0/7 7/7 100 0/8 8/8 100 0/4 4/4 100 0/6 6/6 100 100 

Non-slip Ramp
2
 5/7 2/7 71.43 5/8 3/8 62.50 0/8 8/8 100 3/4 1/4 75 0/5 5/5 100 81.25 

Pen Scratch
1
 3/7 4/7 57.14 0/7 7/7 100 0/8 8/8 100 0/4 4/4 100 0/6 6/6 100 90.63 

Power Failure 

Plan
1
 

2/7 5/7 71.43 0/7 7/7 100 1/7 6/7 85.70 0/4 4/4 100 0/6 6/6 100 90.32 

Recommended 

Code of Practice
1
 

0/7 7/7 100 8/8 0/8 100 0/8 8/8 100 4/4 0/4 100 6/6 0/6 100 100 

SOP Behaviour
1
 6/7 1/7 85.71 1/8 7/8 87.50 6/8 2/8 75 2/4 2/4 50 0/6 6/6 100 81.82 

SOP Sick Pigs
1
 0/7 7/7 100 0/7 7/7 100 4/8 4/8 50 0/4 4/4 100 6/6 0/6 100 87.50 

Sharp Edges on 

Ramps
2
 

1/7 6/7 85.71 0/8 8/8 100 8/8 0/8 100 4/4 0/4 100 5/5 0/5 100 96.88 

Temperature and 

Ventilation
1
 

0/7 7/7 100 2/7 5/7 71.43 1/8 7/8 87.50 0/4 4/4 100 2/6 4/6 66.70 84.38 

Ave. % 

Agree./Farm 
85.71 90.99 92.44 93.33 97.73  

1Measures completed by observer in interview with farmer (MBM) 2Measures completed by observer by visual observation (RBM) 

Table 2.3 Frequency of answers and % agreement for all “Yes/No” MBMs and RBMs questions for ACA
™

. 

 

8
8
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Table 2.4 Cohen’s chance corrected Kappa values for the PQA Plus
®
 assessment for each farm 

individually.  

 

Farms 

Number of 

present 

observers 

Kappa value 

for present 

observers p-value 

IORP 8 0.809 0.05 

IOR1 7 0.734 0.05 

IOR2 (w/o Observer 9) 7 0.916 0.05 

IOR3 8 0.691 0.05 

IOR4 4 0.927 0.05 

IOR5 6 0.897 0.05 

  

 

 

 

Table 2.5 Cohen’s chance-corrected Kappa values for the PQA Plus
®
 assessment for all farms 

combined. 

 

Combination of observers 

Kappa 

value 

including 

IORP p-value 

Kappa 

value 

excluding 

IORP p-value 

5 Observers excluding IOR2 &IOR4 0.842 0.05 0.836 0.05 

4 Observers excluding IOR2 0.848 0.05 0.845 0.05 
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Table 2.6 Kendall’s W for PQA Plus
®
 BCS and ABMs for each farm individually. 

 

Farms 

Number of 

present 

observers 

Kendall's W 

value for 

BCS p-value 

Kendall's W 

value for all 

ABMs p-value 

IORP 8 0.986 <0.0001 0.987 <0.0001 

IOR1 7 0.960 <0.0001 0.964 <0.0001 

IOR2 8 0.945 <0.0001 0.951 <0.0001 

IOR3 8 0.992 <0.0001 0.993 <0.0001 

IOR4 4 0.787 <0.0001 0.810 <0.0001 

IOR5 6 0.974 <0.0001 0.976 <0.0001 

 

 

 

Table 2.7 Kendall’s W for PQA Plus
®
 BCS and ABMs for all farms combined for all observers. 

 

Measures 

Kappa 

value 

including 

IORP p-value 

Kappa 

value 

excluding 

IORP p-value 

BCS 0.928 <0.0001 0.918 <0.0001 

All ABMs (BCS and Thermal measures) 0.926 <0.0001 0.935 <0.0001 

  

  



   

 
 

Table 2.8 Frequency of answers and % agreement for all “Yes/No” MBMs and RBMs questions for PQA Plus
®
.  

 

1 Measures completed by observer by visual observation (RBMs) 2Measures completed by observer in interview with farmer (MBMs)

 IOR1 IOR2 IOR3 IOR4 IOR5 Ave. % 

Agree./ 

measure  No Yes 
% 

Agree. 
No Yes 

% 

Agree. 
No Yes 

% 

Agree. 
No Yes 

% 

Agree. 
No Yes 

% 

Agree. 

Abuse
1
 7/7 0/7 100 8/8 0/8 100 7/7 0/7 100 4/4 0/4 100 6/6 0/6 100 100 

Backup 

System
2
 

2/7 5/7 71.42 0/7 7/7 100 2/7 5/7 62.50 0/4 4/4 100 0/6 6/6 100 87.10 

Daily Records
2
 6/7 1/7 85.71 1/7 6/7 87.50 7/8 1/8 87.50 0/4 4/4 100 6/6 0/6 100 90.63 

Emergency 

Plan
2
 

5/7 2/7 71.42 7/7 0/7 100 7/8 1/8 87.50 4/4 0/4 100 6/6 0/6 100 90.63 

Euthanasia 

Plan
2
 

6/7 1/7 85.71 0/7 7/7 100 8/8 0/8 100 4/4 0/4 100 6/6 0/6 100 96.88 

State of the 

facilities
1
 

0/7 7/7 100 2/8 6/8 75 4/8 4/8 50 0/4 4/4 100 2/5 3/5 60 75 

Medical 

Records
2
 

0/7 7/7 100 0/6 6/6 100 1/8 7/8 87.50 0/4 4/4 100 5/6 1/6 83.30 93.55 

Euthanized in 

a Timely 

Manner
2
 

3/7 4/7 57.14 0/7 7/7 100 8/8 0/8 100 0/4 4/4 100 0/6 6/6 100 90.63 

Training 

Records
2
 

6/7 1/7 85.71 8/8 0/8 100 4/8 4/8 50 2/4 2/4 50 6/6 0/6 100 78.79 

VCPR
2
 0/7 7/7 100 0/7 7/7 100 0/8 8/8 100 4/4 0/4 100 6/6 0/6 100 100 

Ave. % 

Agree./Farm 
85.71 95.83 83.34 95 94.92  

9
1
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Table 2.9 Kendall’s W values for the Welfare Quality
®
 assessment for each farm individually. 

 

Farms 

Number of present 

observers 

Kendall’s W 

value for 

present 

observers p-value 

IORP 8 0.826 <0.0001 

IOR1 7 0.866 <0.0001 

IOR2  8 0.760 <0.0001 

IOR3 8 0.822 <0.0001 

IOR4 4 0.940 <0.0001 

IOR5 6 0.816 <0.0001 

 

 

 

Table 2.10 Kendall’s W values for the Welfare Quality
®
 assessment for all farms combined. 

 

Combination of observers 

Kendall's 

W value 

Including 

IORP p-value 

Kendall's 

W value 

Excluding 

IORP p-value 

All observers 0.743 <0.0001 0.752 <0.0001 

5 Observers excluding IOR4 0.737 <0.0001 0.745 <0.0001 

4 Observers 0.754 <0.0001 0.762 <0.0001 
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Table 2.11 Kendall’s W for Welfare Quality
®

’s QBA measure individually. 

Farms 

Number of 

present 

observers 

Kendall's 

W value p-value 

All Farms N/A 0.317 <0.0001 

All Farms (excluding IORP) N/A 0.292 <0.0001 

IORP 8 0.537 <0.0001 

IOR1 7 0.658 <0.0001 

IOR2 8 0.204 0.0189 

IOR3 8 0.512 <0.0001 

IOR4 4 0.841 <0.0001 

IOR5 6 0.182 0.3002 
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Table 2.12 Kendall’s W values for Welfare Quality
®
 excluding the QBA for Individual Farms.  

Farms 

Number of 

present observers 

Kendall's W 

value p-value 

IORP 8 0.932 <0.0001 

IOR1 7 0.955 <0.0001 

IOR2 8 0.915 <0.0001 

IOR3 8 0.943 <0.0001 

IOR4 4 0.988 <0.0001 

IOR5 6 0.939 <0.0001 

 

 

 

 

Table 2.13 Kendall’s W values for Welfare Quality
®
 excluding the QBA for all farms combined. 

Combinations of Observers 

Kendall's W 

value 

Including 

IORP p-value 

Kendall's W 

value 

Excluding 

IORP p-value 

All observers 0.755 <0.0001 0.834 <0.0001 

5 Observers excluding 

IOR4 
0.760 <0.0001 0.837 <0.0001 

4 Observers 0.769 <0.0001 0.845 <0.0001 
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Table 2.14 Overall Welfare Quality
®
 category for each farm for each observer. 

Observer IOR1 IOR2 IOR3 IOR4 IOR5 

Observer 1 Enhanced Not Classified Enhanced X Acceptable 

Observer 2 Enhanced Acceptable Acceptable Enhanced Enhanced 

Observer 3 Enhanced X Enhanced X X 

Observer 4 Acceptable Not Classified Enhanced Enhanced Acceptable 

Observer 5 Enhanced Acceptable X X X 

Observer 6 Enhanced Acceptable Enhanced Enhanced Enhanced 

Observer 7 X Acceptable Enhanced X Acceptable 

Observer 8 X Acceptable X X X 

Observer 9 Enhanced Not Classified Enhanced Enhanced Acceptable 

Observer 10 X X Enhanced X X 

 



   

 
 

 

Table 2.15 Appropriate Behaviour criteria disagreements among observers (disagreements from the majority are in bold). 

 

Principle Farm Obs. 1 Obs. 2 Obs. 3 Obs. 4 Obs. 5 Obs. 6 Obs. 7 Obs. 8 Obs. 9 Obs. 10 

Expression 

of social 

behaviours 

IOR1 25.6 0 0 0 0 100 X X 0 X 

IOR2 24.1 0 X 0 0 53.8 0 78.4 0 X 

IOR5 0 0 X 0 X 23.1 0 X 0 X 

Expression 

of other 

behaviours 

IOR1 25.6 15.1 15.7 19.1 17.8 13.5 X X 20.3 X 

IOR2 18 18.3 X 16.2 21.9 12.8 11.1 39.2 23.4 X 

IOR4 X 17.7 X 19.9 X 20.6 X X 19.7 X 

Good 

human-

animal 

relationship 

IOR2 0 0 X 0 19 100 19 0 0 X 

IOR5 24.9 24.9 X 39.1 X 24.9 24.9 X 56.3 X 

Positive 

Emotional 

State 

IOR1 59.6 84 63.8 23.2 71.1 68.1 X X 57.3 X 

IOR4 X 91.7 X 55.5 X 58.1 X X 67 X 

IOR5 16 85.2 X 30.3 X 18.7 20.9 X 18 X 

Key 

Excellent=        Enhanced=  Acceptable=          Not Classified= 

9
6
 



   

 
 

Table 2.16 Principle scores for all observers on all farms. 

Farm Principle Obs. 1 Obs. 2 

Obs. 

3 Obs. 4 Obs. 5 Obs. 6 Obs. 7 Obs. 8 Obs. 9 

Obs. 

10 

IOR1 

Feeding 100 100 57.3 100 57.3 57.3 X X 100 X 

Housing 72.1 72.2 74.9 69.1 69.8 70.4 X X 68.9 X 

Health 32.2 29.4 29.4 32.2 32.2 36.5 X X 36.5 X 

Behaviour 33.5 22.6 18.5 10.8 20.6 47.3 X X 18.3 X 

IOR2 

Feeding 43 43 X 43 43 43 43 43 43 X 

Housing 61.7 66.9 X 66.3 68.4 72 66.7 68.6 30.5 X 

Health 50.4 31.8 X 31.8 31.8 28.3 26.2 32.2 31.9 X 

Behaviour 5 7.3 X 0.8 10 25.1 7.7 33.6 0.2 X 

IOR3 

Feeding 100 100 100 100 X 100 100 X 100 100 

Housing 61 76.2 78.8 76.5 X 78.7 76.7 X 76.4 76.4 

Health 28.3 32.1 32.2 32.1 X 25.9 31.8 X 32.2 32.1 

Behaviour 36.4 11.3 22.1 22.3 X 40.9 17.3 X 29.8 51.6 

IOR4 

Feeding X 100 X 100 X 100 X X 100 X 

Housing X 80.1 X 83.7 X 85.6 X X 82 X 

Health X 28.2 X 32.1 X 32.2 X X 32.2 X 

 
Behaviour X 20.5 X 17.4 X 22 X X 19.7 X 

IOR5 

Feeding 100 100 X 100 X 100 100 X 100 X 

Housing 63.5 77.9 X 69.4 X 75.5 74.6 X 68.7 X 

Health 25.7 25.9 X 25.9 X 25.9 25.8 X 25.9 X 

 
Behaviour 7.7 15.6 X 10.7 X 19.8 8.7 X 8.8 X 

Key 

Excellent= 

 

Enhanced= 

 

Acceptable= 

 

Not 

Classified= 

 

 

9
7
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Table 2.17 Cohen’s chance corrected Kappa values for all MBMs. 

Combinations of Observers 

Kappa 

value 

including 

IORP p-value 

Kappa 

value 

excluding 

IORP p-value 

5 Observers excluding IOR2 

& IOR4 
0.876 0.05 0.870 0.05 

4 Observers excluding IOR2 0.877 0.05 0.877 0.05 

 

 

 

Table 2.18 Kendall’s W values for all ABMs. 

Combinations of Observers 

Kendall's 

W value 

including 

IORP p-value 

Kendall's 

W value 

excluding 

IORP p-value 

All Observers 0.746 <0.0001 0.755 <0.0001 

5 Observers excluding IOR4 0.740 <0.0001 0.748 <0.0001 

4 Observers  0.756 <0.0001 0.764 <0.0001 

 

 

 

Table 2.19 Cohen’s chance-corrected Kappa values for selected RBMs. 

Combinations of Observers 

Kappa 

value 

including 

IORP p-value 

Kappa 

value 

excluding 

IORP p-value 

5 Observers excluding IOR4 0.682 0.05 0.672 0.05 

4 Observers  0.695 0.05 0.698 0.05 
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Chapter 3 

A Comparison of Three Animal Welfare Assessment Programs for Swine 

 

 

3.1 Abstract 

 

 The previous trial (Chapter 2) indicated that three animal welfare assessment programs 

for swine (the ACA
™

, PQA Plus
®
, and Welfare Quality

®
) and the different types of measures 

contained therein (MBMs, ABMs, and RBMs) all have high levels of inter-observer reliability. 

However, as the three assessments are each composed of a unique collection of measures and 

each have different purposes, they may result in different outcomes. Therefore the objectives of 

this trial were to determine the concordance of overall farm rankings from the three assessments 

on farms from across the country (Manitoba, Ontario, Quebec, and Saskatchewan) and to 

determine which specific measures from each assessment had the highest number of non-

compliant farms. The primary observer (who was trained in the previous trial) along with a 

different additional observer in each province (who was trained in all three assessments by the 

primary observer) traveled to 5 farrow-to-finish farms in each province, for a total of 20 farms 

assessed across the country. A ranking of the farms based on the overall percentage compliance 

for the ACA
™

 and PQA Plus
®

 and an average of the four principle scores from Welfare Quality
®

 

(as an overall numerical score is not assigned) was done to compare the results from the three 

assessments. Kendall’s coefficient of concordance, or Kendall’s W (W), (with a correction for 

rank ties incorporated) was performed to determine the degree of rank agreement across the three 

assessments on all farms. Two sets of top-down concordance statistics were performed; one set 

was done to determine if there was correlation among the highest ranked farms across the three 

assessments, and the other set was done to determine if there was correlation among the lowest 

ranked farms across the three assessments. It was determined that there was moderate correlation 
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among the overall rankings (all measures: W= 0.536, p=0.05; grow/finish measures only: 

W=0.543, p=0.05) and among the lowest ranked farms across the three assessments (all 

measures: W=0.557, p=0.05; grow/finish measures: W=0.541, p=0.05). There was low 

correlation among the highest ranked farms (all measures: W=0.359, p=0.05; grow/finish 

measures: W=0.347, p=0.05). This indicates that the three assessments do not always agree on 

the status of farms where good welfare practices are present, but all three often identified the 

farms with the lowest levels of welfare. However, this correlation may be due to the similarity of 

the measures used across the ACA
™

 and the PQA Plus
®
. The measures that most farms across 

the country were non-compliant with were the presence of a written euthanasia plan (ACA
™

), 

and the presence of daily records showing someone had examined the animals every day (PQA 

Plus
®

); for Welfare Quality
®
, the measures that showed the lowest overall criteria scores were 

measures involving the expression of social and exploratory behaviour. In general, non-

compliances were due to recordkeeping failures.   

 

 

3.2 Introduction 

 As more people around the world become concerned with the way livestock are raised, 

they want assurances regarding the level of care of these animals. Therefore, monitoring the 

welfare of animals through the use of on-farm welfare assessments has become an area of 

increasing interest (Blokhius et al., 2013a). Assessments have been developed for a number of 

livestock species (e.g. dairy cattle, beef cattle, laying hens, broiler chickens, pigs) by various 

independent welfare organizations and government agencies (Butterworth, 2011). The 

underlying goal of any on-farm animal welfare assessment is to measure animal welfare, but 
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individual assessments differ in their specific goals, standards and types of measures, which can 

lead to differences in their outcomes (Stull et al., 2005). The three main goals of animal welfare 

assessments are: certification (for the branding of specialty products), regulatory (mandatory 

minimum standards required by the governing body of a state/province/country for all producers) 

and producer education (identification of areas for potential improvement on farms) (Main et al., 

2003). The three types of measures used to evaluate welfare on farms are Resource based 

measures (RBMs), Animal based measures (ABMs), and Management based measures (MBMs) 

(Chapter 1). Each has advantages and disadvantages, and based on the goal or purpose of an 

assessment, different combinations of measures may be used to determine the welfare status of 

animals on farms.  

 Three current animal welfare assessment programs used for measuring the welfare of 

swine on-farm are the Animal Care Assessment (ACA
™

) from Canada, the Pork Quality 

Assurance Plus (PQA Plus
®
) from the United States, and the Welfare Quality

®
 assessment 

protocol for pigs from the European Union (CPC, 2010; NPB, 2010; Welfare Quality
®
, 2009). 

These three animal welfare assessment programs all cover similar topics including nutrition, 

housing, and health. However, differences exist in both the goals and types of measures used in 

each of the assessments. The ACA
™

 is a mandatory assessment, the PQA Plus
®
 is a voluntary 

assessment aimed at producer education, and the Welfare Quality
®

 program is a welfare 

certification scheme intended for the branding of welfare friendly animal products in all 

countries of the European Union. The ACA
™

 and PQA Plus
®
 primarily utilize RBMs and 

MBMs, whereas the Welfare Quality
®
 program is almost entirely composed of ABMs and also 

includes measures of behaviour, which are not considered in the other programs. The various 

goals and types of measures used in these assessments may lead to different conclusions about 
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the welfare status of animals on individual farms, but to date, these programs have not been 

compared. 

In Chapter 2, the ACA
™

, PQA Plus
®
 and Welfare Quality

®
 assessments were all 

determined to have high levels of inter-observer reliability overall, although individual RBMs 

and the behavioural ABMs were less reliable than some of the other measures. The objectives of 

the trial reported here were to determine the concordance of overall farm rankings determined by 

the three assessments on 20 farms from across different regions of Canada and to determine 

which specific measures from each assessment contributed most to high or low rankings of 

farms.  

 

 

3.3 Methods 

All procedures that involved the recruitment and interviewing of stock-people, managers, 

or owners were approved by the Research Ethics Board of the University of Guelph.  

 

3.3.1 Description of Farms 

Animal welfare assessments were conducted on 5 farms in each of 4 Canadian provinces. 

All of the farms were full farrow-to-finish farms, either on one site, or on multiple sites run by 

the same family or company. In Manitoba, four of the farms were company owned and one was a 

university research farm. In Ontario and Quebec, all farms were family owned farms. In 

Saskatchewan, three of the farms were company owned farms, one was a communally owned 

farm, and one was a research farm. Farm size range for each province and median number of 

pigs in each section (sows and grow/finish) for each province are provided in Table 3.1.  
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3.3.2 Selection and Training of Observers 

 There were two observers for each of the farms. The primary observer (AR) was the main 

observer for all provinces. The additional observers were individuals from collaborating 

organizations in each province, or individuals chosen by the collaborating organization. 

Including the primary observer, there were four female observers, and one male across the four 

provinces. All observers had extensive experience with swine. Three of the observers had 

previous formal experience conducting animal welfare assessments; all three had experience 

with the Welfare Quality
®
 program, and two also had experience with the ACA

™
 and PQA Plus

®
 

programs. 

The primary observer and additional observer in Ontario received complete farrow-to-

finish training for all of the assessment protocols from certified trainers (see Chapter 2.3.1). The 

additional assessors in Manitoba, Quebec, and Saskatchewan were trained individually by the 

primary observer. The training protocol and presentations were based on the professional 

training the primary observer received for each of the assessments. 

 

 

3.3.3 Farm Recruitment and Farmer Preparation 

 Farmers in Ontario were recruited by similar methods to those described in the previous 

trial (Chapter 2.3.2). Farmer recruitment in Ontario was handled by the primary observer. 

Farmers in Manitoba, Quebec and Saskatchewan were recruited through producer organizations 

and professional contacts, and visits were organized by individuals at collaborating organizations 

on the project. 
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Due to time constraints, it was not possible to have a separate preliminary visit day, so all 

introductions and background information was conveyed to the producer on the first day of 

assessment. 

 

 

3.3.4 Assessment Score Sheets 

 The full farrow-to-finish assessment was comprised of two sets of score sheets: one for 

the sows and piglets and one for grow/finish (Appendix 2). The grow/finish score sheets were the 

same as in Trial 1. The score sheets for sows comprised all of the mandatory or required 

measures from all the assessments that applied directly to gestating or farrowing sows, or to 

recently farrowed sows with their piglets prior to weaning. Similar to the grow/finish score 

sheets, the sows and piglets score sheets were organized so that all MBMs were discussed with 

the farmer at the beginning of the assessment. Additionally, all remaining measures were 

grouped together in such a way as to aid in completing all measures in a timely manner. 

 

 

3.3.5 On-Farm Assessment 

The assessors spent two days on each farm.  Day one focused on sow and piglet measures 

and day two was devoted to grow/finish measures.  If the farm was all on one site, then all of the 

MBMs were done on the morning of the first day. If the sections of the farm were on multiple 

sites (sows and piglets on a separate site from the grow/finish portion) then the MBMs for each 

portion of the farm were done on the morning of that assessment day. The primary observer 

asked all of the questions, and then both assessors recorded their individual answers based on the 
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producer’s response. Typically the producer would show the assessors around the farm and then 

the assessors were left to individually complete the remainder of the assessment. 

 

 

3.3.6 Statistical Analysis 

General descriptive statistics were calculated for the ACA
™

 and PQA Plus
® 

for both 

observers in each province. On a farm-by-farm basis, the number of measures that were 

compliant with the assessment’s requirements out of the total number of completed measures for 

that assessment was used to determine the overall percentages of compliance for each assessment 

and for each observer. From those, the overall compliance rates (%) for each measure were 

compiled for each province and for all farms combined.  

The online calculator for Welfare Quality
®

 was used to determine the criteria scores, 

principle scores, and overall scores for all farms from the grow/finish data gathered across the 

country (calculation methods for scores described in Chapter 1 and Welfare Quality
®
 protocol in 

Appendix 1). At the time of writing this thesis, the calculations for determining overall welfare 

scores for the sows and piglets portion of the assessment were not published and therefore the 

data gathered on sows for Welfare Quality
®
 could not be analyzed.  

A ranking of the farms based on the overall percentage compliance for the ACA
™

 and 

PQA Plus
®
 and an average of the four principle scores from Welfare Quality

®
 (as an overall 

numerical score is not assigned) was done to compare the results from the three assessments. 

Kendall’s coefficient of concordance was performed to determine the degree of rank agreement 

across the three assessments on all farms (Zar, 1999). A correction for rank ties was incorporated 

as there were multiple ties across both the ACA
™

 and PQA Plus
®
 rankings. Chi-square tests were 
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done on the Kendall’s coefficient results to test for a significant amount of association due to 

more than chance alone (p=0.05). The rank concordance was only performed on the data from 

the primary observer, for multiple reasons: the primary observer had the most experience with 

the three assessments; the data was often quite similar between the primary observer and the 

additional observer; and the data from the primary observer was complete. Overall rank 

concordance was performed to determine the concordance across the three assessments on all the 

farms. Two sets of top-down concordance (or “top-down correlation”) statistics were performed 

(Zar, 1999); one set was done to determine if there was correlation among only the highest 

ranked farms across the three assessments, and the other set was done to determine if there was 

correlation among only the lowest ranked farms across the three assessments. All concordance 

statistics were performed at a p=0.05 significance level.  

There were some instances where certain measures could not be completed on farm 

(marked as CNC for ‘Could not Complete’) because the questions were missing from the first 

draft of the score sheets. This occurred on the first farm in Manitoba and the first two farms in 

Ontario; all other farms had the total number of measures. In some instances, certain measures 

were not completed on farm by one of the observers. These measures were marked down as 

DNC (‘Did Not Complete’), and the calculation of any measure totals or percentages were 

simply done excluding these measures.  
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3.4 Results and Discussion 

 

3.4.1 ACA
™

 

 Based on the data from the primary observer, only 6 of the 20 farms assessed across the 

country were 100% compliant with all of the ACA
™

 measures, and from the data from the 

additional observers, 8 of the 20 farms were 100% compliant with all of the ACA
™

 measures. 

Percentage compliance rates per province and for each measure were almost identical between 

the primary observer and additional observers (Figure 3.1).   

 For both observers across all four provinces, the measure that had the lowest percentage 

compliance rate was the presence of a written euthanasia plan on farm, with at least one farm 

from every province being non-compliant with this measure, and the average percentage 

compliance rate for this measure being only 45% (for both observers). Ontario and Quebec had 

the fewest farms compliant with this measure, with no farms in Ontario being compliant, and 

only one farm in Quebec being compliant. It was found that four measures – the presence of the 

Recommended Code of Practice; the presence of an SOP for dealing with weaned piglets with 

social behaviour problems; the presence of an SOP for the treatment and care of sick pigs; and 

the presence of barn ventilation service records – all had the same second-lowest percentage 

compliance rate of 65% across the four provinces. Once again, Ontario and Quebec had the 

lowest number of farms compliant with these measures. 

 Tables 3.2 and 3.3 show the overall results for all measures from all provinces together 

for the primary observer and the additional observers respectively.  For additional information, 

Tables 1-8 in Appendix 4 give detailed ACA
™

 results for all measures from both observers 

separately for each province.  
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3.4.2 PQA Plus
®
 

 Based on the data from the primary observer, none of the 20 farms assessed across the 

country were 100% compliant with all measures in the PQA Plus
®
, and from the data from the 

additional observers, only 1 of the 20 farms was 100% compliant with all measures in the PQA 

Plus
®

. For the one farm that differed between observers, the discrepancy was based on a single 

measure (the presence of daily records showing someone has inspected the animals every day). 

The remaining measures were scored similarly between the two observers (Figure 3.2).  

 For both observers across all four provinces, the measure that had the lowest percentage 

compliance rate was the presence of daily records, with the primary observer reporting that only 

15% of the total farms across the country were in compliance with this measure. Quebec had the 

lowest results for this measure, with no Quebec farms being compliant according to both 

observers. Both observers reported that two measures – the presence of a written euthanasia plan, 

and the presence of an emergency action plan –had the same second-lowest percentage 

compliance rate of 45% across the four provinces. Ontario and Quebec had the lowest number of 

farms able compliant with these measures. Another measure (the presence of employee training 

records) also had very low percentage compliance, with both observers reporting only a 50% 

compliance rate. Ontario and Saskatchewan had the lowest number of farms able compliant with 

this measure. 

 Tables 3.4 and 3.5 show the overall results from all provinces together for the primary 

observer and the additional observers respectively. For additional information, Tables 9-16 in 

Appendix 4 give detailed ACA
™

 results for all measures from both observers in each province 

separately. 
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3.4.3 Welfare Quality
®
 

 Based on the data from the primary observer, 15 of the 20 farms assessed across the 

country achieved the Enhanced welfare category, and the other 5 achieved Acceptable. The 

results from the additional observers are slightly lower, with 10 of the 20 farms achieving 

Enhanced scores, 8 farms achieving Acceptable scores, and 2 farms falling into the Not 

Classified category. The principle scores and overall welfare category for each farm for each 

observer are presented in Table 3.6.  

 There were 7 farms across the country for which the primary observer and the additional 

observer disagreed on the overall welfare category. Whenever a discrepancy in the overall 

welfare score for a farm occurred between observers, the source of the discrepancy was in the 

Appropriate Behaviour category of criteria. The Appropriate Behaviour category is comprised of 

the four separate behaviour based criteria: expression of social behaviours, expression of other 

behaviours, good human-animal relationship, and the Positive Emotional State The final 

criterion, Positive Emotional State, is measured with the QBA.  

 When the Positive Emotional State criterion is examined independent of the other 

behavioural criteria in the Appropriate Behaviour principle, it is evident that this criterion is the 

source of the disagreement among the observers on overall welfare status (Table 3.7). On all 

seven of the farms where a disagreement between the observers occurred, the Positive Emotional 

State criterion was the only criteria that differed enough to cause the criterion and consequently 

the whole Appropriate Behaviour principle to differ between the two observers. The other three 

criteria that compose the principle did differ between the two observers at times, but the 

difference was never enough to cause any of the criteria to fall into different welfare categories 

for each observer. 
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 When the criteria and their associated measures are examined, it can be seen that the 

criteria that most farms across the country scored the most poorly on (the highest number of Not 

Classified classifications across all criteria) were two criteria associated with the Appropriate 

Behaviour principle (Expression of social behaviour and Expression of other behaviours), and 

the criterion Absence of pain induced by management procedures (more information available in 

Tables 17-20, Appendix 4). Every farm across the country had a Not Classified score of 8.0 for 

Absence of pain induced by management procedures, due to no anaesthetic and/or analgesia use 

during castration or tail docking. The next criterion that farms across the country did most poorly 

on was the Expression of social behaviour, with the primary observer scoring all farms in 

Manitoba and Ontario as Not Classified, and four farms in both Quebec and Saskatchewan, 

respectively, scored as Not Classified in this criterion (Table 3.7). The third poorly scored 

criterion was the Expression of other behaviours, which is measured concurrently with the 

Expression of social behaviour, and encompasses the expression of exploratory behaviours 

directed at the animals’ pen and enrichment materials.  

 

 

3.4.4 Comparison of the three Assessments 

 Tables 3.8 and 3.9 show the rankings of the 20 farms from the scores of the primary 

observer of the three assessments for all measures and only the grow/finish measures, 

respectively. There was a moderate level of concordance (Martin and Bateson, 1993) among the 

rankings of farms by the three assessments when all of the measures (W= 0.543, 
2

T =30.95 > 


2

0.05,19=30.144, p=0.05), and when only the grow/finish measures were analyzed (as only 

grow/finish measures could be analyzed for Welfare Quality
®
) (W=0.536, 

2
T =30.57 > 
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2

0.05,19=30.144, p=0.05). When considering the highest ranked farms and using the top-down 

concordance procedure, the Kendall’s W values were low (all measures: W=0.359, 
2

T =20.48 < 


2

0.05,19=30.144, p=0.05; grow/finish measures: W=0.347, 
2

T =19.80 < 
2

0.05,19=30.144,  p=0.05), 

and the Chi-square tests indicated no evidence of agreement on the highest ranked farms across 

the three assessments for all measures or grow/finish measures only. Conversely, bottom-up 

concordance procedure indicated moderate agreement across the three assessments on the lowest 

ranked farms (all measures: W=0.557, 
2

T=31.73 > 
2

0.05,19=30.144, p=0.05; grow/finish measures: 

W=0.541, 
2

T=30.83 > 
2

0.05,19=30.144, p=0.05). These moderate concordance values differ from 

what would be found by chance alone, however, they are well below the acceptable agreement 

threshold (0.70) set by Martin and Bateson (1993).  

 

 

3.5 General Discussion 

 

3.5.1 Non-compliant Measures and Recordkeeping  

A common trend observed across all provinces, was that farms that were non-compliant 

with measures in the ACA
™

 and/or the PQA Plus
®
 – which would have led to corrective actions 

and potentially non-compliance with the program – scored reasonably well on the Welfare 

Quality
®
 assessment (15 farms as scored Enhanced and 5 scored as Acceptable by the primary 

observer). The non-compliances with the ACA
™

 and the PQA Plus
® 

were primarily due to the 

failure to have records available for the assessment and were not because of negative practices 

that directly impacted the welfare of the animals.  All of the measures from the ACA
™

 and PQA 

Plus
®

 that had the lowest compliance rates were measures that dealt with the keeping of written 
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SOPs (i.e. euthanasia plan, emergency plan, and care of sick pigs), daily records, training 

records, or ventilation service records. While these practices may be important for the welfare of 

the animals on farm, lack of documentation does not mean that the care of pigs was lacking, and 

does not necessarily indicate a welfare problem.   

The individual manager or type of ownership of a farm appeared to be more related to the 

keeping of proper documentation than the farm size (number of animals), although these factors 

were related. Overall the largest farms involved in the project were company owned and did 

consistently have the most complete records.   

For example, the requirement of a written euthanasia plan on farm was most commonly 

missed on smaller, family run farms, as opposed to larger, company owned farms. 

Documentation on smaller farms was much less common than on larger company farms that 

were all supplied with SOPs from a central operating office, and which are required for 

accountability and continuity throughout all farms owned by the company. Typically there were 

fewer employees on smaller farms, with any new employees trained by the primary owner of 

farmer as to the protocols and SOPs on the farm, often in situ by shadowing the farmer and 

learning new skills on the job. Documentation to support these training procedures was often not 

available. The most common responses when farmers were asked why they did not have proper 

documentation to pass certain measures were first, that there just was not enough time to keep 

proper records and be in the barn; and second, that most records were deemed ‘unnecessary’ 

since there were only a few employees on the farms and any issues or important information 

could be verbally communicated and therefore did not need to be documented. Although good 

record keeping of training and procedures is recommended to ensure a high level of stockperson 

skill and that the most consistent methods are performed on farm to maintain the best welfare, 
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the lack of such documents does not necessarily mean that poor welfare practices are present on 

that farm. However, it could be argued that efficient recordkeeping sets up a culture of 

professionalism in animal care and that training can in fact affect stockperson attitudes and 

behaviour with consequent improvements in animal welfare (Hemsworth and Coleman, 2011). 

Therefore the promotion of better recordkeeping practices on farm should be encouraged, and 

farmers should be informed as to the benefits of keeping good farm records. 

The measures that had the lowest scores in Welfare Quality
®
 were two criteria associated 

with the Appropriate Behaviour principle (Expression of social behaviour and Expression of 

other behaviours), and the criterion Absence of pain induced by management procedures. Every 

farm across the country had a Not Classified score for Absence of pain induced by management 

procedures. This is due to the North American industry standards of using no anesthetic or 

follow-up analgesia during castration or tail-docking. In Europe (where the Welfare Quality
®

 

program was developed) it is much more common for some sort of pain relief medication to be 

given to piglets before or after surgical procedures. The poor scores on Canadian farms reflect 

the differences in cultural values between the different countries, as well as the standards and the 

assessments themselves. The next criterion that farms across the country did most poorly on was 

the Expression of social behaviour, and the third poorly scored criterion was the Expression of 

other behaviour, which is measured concurrently with the Expression of social behaviour. As no 

enrichment material was provided on the majority of farms (metal chains were provided on 5 

farms – Manitoba FF2 and FF5; Quebec FF5; Saskatchewan FF1 and FF4 – as enrichment in at 

least some of the grow/finish pens), the lack of behaviour directed towards enrichment materials 

was often responsible for the low scores seen in this. Again, this discrepancy arises from the 

difference in standards for environmental enrichment on European and Canadian farms. The low 
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scores seen for the expression of social behaviour may have been due to actual negative 

behaviours and a low number of positive social behaviours observed on farm. However, as was 

seen in the previous chapter (Chapter 2), the scan sampling technique used may have low 

reliability and need to be revised, and this could have affected the social behaviour criteria scores 

in this case as well. Therefore, it is uncertain at this time if the low scores for this criterion are 

due to the measure’s limitations or due to actual high levels of negative behaviours on farm. 

The ACA
™

 and PQA Plus
®
 are both reliable and highly feasible assessments that take a 

minimal amount of time and do not disrupt the daily routine on farm. MBMs and RBMs 

generally reflect the ‘risk’ of having poor welfare on farm, rather than the actual state of animal 

welfare. By looking at records and physical facilities, it is possible to see what areas of the farm 

could potentially cause welfare issues. For instance, a farm with poor veterinary treatment 

records may have difficulties dealing with a disease outbreak. RBMs that look for sharp edges on 

walkways and pens will identify areas of the barn that could cause injury to animals. However, 

as the ACA
™

 and PQA Plus
®
 are both composed primarily of MBMs and RBMs, both may not 

be reflecting the actual welfare status of the animals on the farm (low validity) (Bartussek, 2001; 

Johnsen et al., 2001; Whay et al., 2003; Main et al., 2007; Blokhuis et al., 2013b). Without 

ABMs to back up the findings of the RBMs and MBMs, it is difficult to get a valid assessment of 

the welfare status of the animals themselves. Therefore, farms that do poorly on the ACA
™

 

and/or PQA Plus
®
 do not necessarily have poor welfare conditions present on farm, but instead 

may simply be lacking in proper recordkeeping.  
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3.5.1 Ranking Correlations 

There was a general lack of relationship among rankings from the different programs – 

with the greatest discrepancy between Welfare Quality
®
 and the North American programs. The 

lack of correlation among the highest ranked farms could be due to the fact that the three 

assessments all had different goals, were based on different standards (European vs. North 

American),  and were examining similar aspects of animal welfare in different ways. Stull et al. 

(2005) saw a similar trend when they compared three assessments for dairy cattle in California. 

Two of the assessments they used were self-assessments and one was a third-party audit system. 

All three assessments included similar criteria for topics such as nutrition, housing, handling and 

health, but differed regarding criteria for tail docking, transportation of non-ambulatory animals, 

and employee training (Stull et al., 2005). The three assessments gave very different overall 

welfare rankings for the ten dairy farms that were observed, mainly because the overall goals of 

the three programs ranged from certification system for specialty market to an 

advisory/management tool for standard production practices, and therefore the standards for each 

assessment reflected this. They posited that the weak correlations seen among the rankings of the 

10 dairies across the three assessments were due to the fact that different indices were being 

measured across the programs. In the current study, Welfare Quality
®
 was based on EU 

standards, which place a much greater emphasis on behavioural measures, a reduction in use of 

painful procedures and requirement for environmental enrichment (Blokhuis et al., 2013b) – and  

these are generally the areas where Canadian farms scored most poorly.   

However, Stull et al. (2005) found that all three programs identified the same two lowest 

scoring farms, indicating that while the systems varied in their ranking of farms considered to 

have good or acceptable welfare, all three assessments in their study showed agreement when 
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poor welfare practices were present on a farm. Similar results were seen in the trial reported here, 

but there were marked differences. While the rankings for the lowest farms were not the same 

across the three assessments, statistically the lowest ranked farms across the three assessments 

were moderately correlated. However this appears to be mainly due to similarities between 

indices and measures in the ACA
™

 and PQA Plus
®
, and the correlation of the ranks from these 

two assessments to Welfare Quality
®

 may be low. Case in point, some top-ranked farms in 

Welfare Quality
®
 were in the bottom 5 in PQA Plus

® 
and ACA

™
 and vice versa. Therefore 

overall, while the three assessments were statistically moderately correlated (differ from chance 

alone) for the lowest ranked farms, this statistical result was most likely due to the ACA
™

 and 

PQA Plus
®
 having very similar types of measures. This is one of the disadvantages of 

assessments composed primarily of MBMs – it is not always possible to determine why there is a 

lack of proper records, and it can be difficult to know if there are actual welfare issues on farm 

because records were not kept. By doing all three assessments in conjunction, it was possible to 

see which farms with poor records actually had welfare issues by examining the results from the 

ABMs.  

 

 

3.5.3 Welfare Quality
®
 QBA 

On all seven of the farms where a disagreement between the observers occurred, the 

Positive Emotional State criterion was the only criteria that differed enough to cause the criterion 

and consequently the whole Appropriate Behaviour principle to differ between the two 

observers. While other three criteria sometimes caused the Appropriate Behaviour category to 
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differ between the observers, the Positive Emotional State criterion was always the main cause of 

the disagreement. 

The primary observer’s QBA scores were consistently higher than the other observers on 

all farms where a disagreement occurred. In contrast, the primary observer and the additional 

observer in Manitoba both had very similar scores for the Positive Emotional State criterion on 

all five Manitoba farms. This highlights the fact that subjective measures such as the QBA rely 

on individual observer’s perception and judgement and can be influenced by the personal views 

and experiences of each observer (Hills, 1993; Furnham et al., 2003; Heleski et al., 2004; 

Meagher 2009). As discussed in the previous trial (Chapter 2.5.3), personal beliefs and 

experience, as well as an interpretation of the behavioural terms that differed from the additional 

observers, all could have led the primary observer to consistently have higher scores than most of 

the additional observers and this is one of the disadvantages of such a subjective measure. In the 

previous trial (Chapter 2), it was determined that the QBA in its current form is not a reliable 

tool, and this fact is reinforced by the trial reported here, as there was much disagreement 

between the observers. To increase the overall reliability of the QBA, either the training protocol 

for the measure or the measure itself may need to be revised. Ambiguous terminology and a lack 

of detailed descriptions for each of the behavioural terms can lead to low reliability (Meagher 

2009). 

Welfare Quality
®
 has the distinct advantage of being the only assessment in the group 

that is primarily composed of ABMs and therefore, it stands to reason that the results from 

Welfare Quality
®
 may give a better reflection of the welfare of the animals on a given farm. 

However, due to the skilled and detailed observation required, ABMs are more difficult and time 

consuming to train assessors for and to perform on-farm (Blokhuis et al., 2013b) than MBMs and 
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RBMs, and repeated training may be necessary to insure high levels of inter-observer agreement 

(Gibbons et al., 2012). Another disadvantage  is that there are some measures in the assessment 

that do not perform as intended and need to be revised, specifically the QBA. Until these 

measures have been revised and their reliability increased, the overall effectiveness of the 

assessment to reliably measure welfare may be reduced.  

 

 

3.6 Conclusions 

 Overall, there are strengths and weaknesses for all three of the welfare assessments 

evaluated here. The ACA
™

 and PQA Plus
®
 are both reliable and highly feasible assessments that 

take a minimal amount of time and do not disrupt the daily routine on farm; however, they are 

primarily composed of measures that do not evaluate welfare directly. Welfare Quality
®
 looks 

most directly at the animals and gives the best reflection of animal welfare; however, it is a more 

complex assessment and takes more time to train in and to perform on farm. While results from 

the three assessments were moderately correlated overall, and the lowest ranked farms are 

moderately correlated as well, this may have been due to the similarities between the ACA
™

 and 

PQA Plus
®
. The ACA

™
 and PQA Plus

®
 measures that most farms were non-compliant with were 

regarding records kept on farm (written euthanasia plan and written emergency action plan). 

Farms with lower rankings on the ACA
™

 and PQA Plus
®
 often had better scores on Welfare 

Quality
®
, showing that when assessors did not have to rely solely on production records it was 

possible for farms with acceptable or higher levels of welfare to do well.  

As all three of the types of measures have inherent advantages and disadvantages, it is 

suggested that the most balanced welfare assessment will include a combination of all three types 
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of measures (Johnsen et al., 2001). Most of the MBMs in the ACA
™

 and PQA Plus
®
 may not be 

entirely valid for measuring animal welfare on their own and need to be backed up by ABMs. On 

the other hand, an assessment that is composed almost entirely of ABMs requires trained 

assessors and requires them to be on farm for longer periods of time. However, having well 

trained assessors available to conduct ABMs on farm would translate into less paperwork for 

producers while still providing assurance to consumers.  There are some instances where ABMs 

are not appropriate or feasible (e.g. checking the cleanliness and functioning of waterers is a 

more feasible measure for assessing water provision than checking for signs of dehydration in 

the animals), therefore an assessment that incorporates a balanced collection of all of the 

measures would be ideal for obtaining the best estimate of animal welfare on farms.  
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Table 3.1 Farm size (number of sows and grow/finish pigs) ranges and median values for each 

province. 

 

 

 
Manitoba Ontario Quebec Saskatchewan 

Number of sows 260-6,000 220-3,500 170-700 335-1,500 

Median number of 

sows 

3,000 600 300 1,300 

Number of 

grow/finish pigs 

1,000-40,000 1,800-4,200 1,450-7,730 2,630-13,200 

Median number of 

grow/finish pigs 

6,300 3,600 4,000 10,800 

 

 

 

 

 



 

 

 

 

           

 

 

 

 

1
Measures completed by observer in interview with farmer (MBMs) 

2
 Measures completed by observer by visual observation (RBMs) 

 

 
Manitoba  Ontario Quebec Saskatchewan 

  

Measure Passed/Possible Passed/Possible Passed/Possible Passed/Possible 

Total successful 

farms out of all 

farms where 

measure was 

completed 

Percentage 

compliance 

rate per 

measure 

Ad lib Water (Sows)
1
 4/4 2/3 5/5 5/5 16/17 94% 

Ad lib Water (Grow/Finish)
1
 5/5 4/5 4/5 5/5 18/20 90% 

Daily Feed (Sows)
1
 4/4 3/3 5/5 5/5 17/17 100% 

Daily Feed (Grow/Finish)
1
 5/5 4/5 5/5 5/5 19/20 95% 

Sow Eating Space 4/4 3/3 5/5 5/5 17/17 100% 

Euthanasia Plan and Method
1
 4/5 0/5 1/5 4/5 9/20 45% 

Feeder/Waterer
1
 5/5 5/5 5/5 5/5 20/20 100% 

Hospital Pen
1
 5/5 5/5 3/5 5/5 18/20 90% 

Daily Mortality Records
1
 5/5 4/5 5/5 5/5 19/20 95% 

Non-slip Ramp
2
 3/5 4/5 5/5 5/5 17/20 85% 

Pen Scratch (Sows)
1
 4/4 3/3 5/5 5/5 17/17 100% 

Pen Scratch (Grow/Finish)
1
 5/5 5/5 5/5 5/5 20/20 100% 

Power Failure Plan
1
 5/5 5/5 5/5 5/5 20/20 100% 

Recommended Code of 

Practice
1
 

4/5 3/5 1/5 5/5 13/20 65% 

SOP Behaviour (Weanlings)
1
 3/4 0/3 3/5 5/5 11/17 65% 

SOP Behaviour (Grow/Finish)
1
 5/5 2/5 4/5 5/5 16/20 80% 

SOP Sick Pigs
1
 5/5 1/5 2/5 5/5 13/20 65% 

Sharp Edges on Ramps
2
 5/5 5/5 5/5 5/5 20/20 100% 

Temperature and Ventilation
1
 4/5 0/5 4/5 5/5 13/20 65% 

Total successful measures from 

all completed measures across 

all farms in each province 

84/90 58/85 77/95 94/95 
  

Percentage compliance rate per 

province 
93% 68% 81% 99% 

  

Table 3.2 ACA
™

 overall results for all provinces for AR (primary observer). 

 

1
2
1
 



 

 

 

 

1
Measures completed by observer in interview with farmer (MBMs 

2
 Measures completed by observer by visual observation (RBMs) 

  

 
Manitoba  Ontario Quebec Saskatchewan 

  

Measure Passed/Possible Passed/Possible Passed/Possible Passed/Possible 

Total successful 

farms out of all 

farms where 

measure was 

completed 

Percentage 

compliance 

rate per 

measure 

Ad lib Water (Sows)
1
 4/4 2/3 5/5 5/5 16/17 94% 

Ad lib Water (Grow/Finish)
1
 5/5 4/5 4/5 5/5 18/20 90% 

Daily Feed (Sows)
1
 4/4 3/3 5/5 5/5 17/17 100% 

Daily Feed (Grow/Finish)
1
 5/5 4/5 5/5 5/5 19/20 95% 

Sow Eating Space 4/4 3/3 5/5 5/5 17/17 100% 

Euthanasia Plan and Method
1
 4/5 0/5 1/5 4/5 9/20 45% 

Feeder/Waterer
1
 5/5 5/5 5/5 5/5 20/20 100% 

Hospital Pen
1
 5/5 5/5 3/5 5/5 18/20 90% 

Daily Mortality Records
1
 5/5 3/5 5/5 5/5 18/20 90% 

Non-slip Ramp
2
 3/3 3/4 4/5 5/5 15/17 88% 

Pen Scratch (Sows)
1
 4/4 3/3 5/5 5/5 17/17 100% 

Pen Scratch (Grow/Finish)
1
 5/5 3/4 5/5 5/5 18/19 95% 

Power Failure Plan
1
 5/5 5/5 5/5 5/5 20/20 100% 

Recommended Code of 

Practice
1
 

4/5 3/5 1/5 5/5 13/20 65% 

SOP Behaviour (Weanlings)
1
 2/2 0/3 3/5 5/5 10/15 67% 

SOP Behaviour (Grow/Finish)
1
 5/5 2/5 4/5 5/5 16/20 80% 

SOP Sick Pigs
1
 5/5 1/5 1/5 5/5 12/20 60% 

Sharp Edges on Ramps
2
 3/3 4/4 3/4 5/5 15/16 94% 

Temperature and Ventilation
1
 4/5 0/5 4/5 5/5 13/20 65% 

Total successful measures from 

all completed measures across 

all farms in each province 

81/84 53/82 73/94 94/95 
  

Percentage pass rate per 

province 
96% 65% 78% 99% 

  

Table 3.3 ACA
™

 overall results for all provinces for additional observers. 
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1
Measures completed by observer by visual observation (RBMs or ABMs) 

2
Measures completed by observer in interview with farmer (MBMs) 

 

 

 
Manitoba Ontario Quebec Saskatchewan 

  

Measure Passed/Possible Passed/Possible Passed/Possible Passed/Possible 

Total successful 

farms out of all 

farms where 

measure was 

completed 

Percentage 

compliance rate 

per measure 

Abuse
1
 5/5 5/5 5/5 5/5 20/20 100% 

BCS of 1
1
 5/5 5/5 5/5 5/5 20/20 100% 

Backup System
2
 5/5 5/5 5/5 5/5 20/20 100% 

Daily Records
2
 1/5 1/5 0/5 1/5 3/20 15% 

Emergency Plan
2
 4/5 0/5 0/5 5/5 9/20 45% 

Euthanasia Plan
2
 4/5 0/5 1/5 4/5 9/20 45% 

State of the facilities
1
 5/5 4/5 4/5 4/5 17/20 85% 

Medical Records
2
 5/5 2/5 5/5 5/5 17/20 85% 

Poor Air Quality (Ammonia)
1
 4/5 5/5 4/5 4/5 17/20 85% 

Euthanized in a Timely Manner
2
 5/5 4/5 5/5 5/5 19/20 95% 

Thermoregulatory Behaviours
1
 5/5 2/5 3/5 4/5 14/20 70% 

Training Records
2
 3/5 1/5 4/5 2/5 10/20 50% 

VCPR
2
 5/5 3/5 5/5 5/5 18/20 90% 

Total successful measures from 

all completed measures across all 

farms in each province 

56/65 37/65 46/65 54/65     

Percentage compliance rate per 

province 
86% 57% 71% 83%     

Table 3.4 PQA Plus
® 

overall results for all provinces for AR (primary observer). 
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1
Measures completed by observer by visual observation (RBMs or ABMs) 

2
Measures completed by observer in interview with farmer (MBMs)

 
Manitoba Ontario Quebec Saskatchewan 

  

Measure Passed/Possible Passed/Possible Passed/Possible Passed/Possible 

Total successful 

farms out of all 

farms where 

measure was 

completed 

Percentage 

compliance rate 

per measure 

Abuse
1
 5/5 4/4 4/4 5/5 18/18 100% 

BCS of 1
1
 5/5 5/5 5/5 5/5 20/20 100% 

Backup System
2
 5/5 5/5 5/5 5/5 20/20 100% 

Daily Records
2
 2/5 1/5 0/5 2/5 5/20 25% 

Emergency Plan
2
 4/5 0/5 0/5 5/5 9/20 45% 

Euthanasia Plan
2
 4/5 0/5 1/5 4/5 9/20 45% 

State of the facilities
1
 4/4 3/4 5/5 4/4 16/17 94% 

Medical Records
2
 5/5 3/5 4/4 5/5 17/18 94% 

Poor Air Quality (Ammonia)
1
 4/4 4/4 4/5 2/3 14/16 88% 

Euthanized in a Timely Manner
2
 5/5 4/5 5/5 5/5 19/20 95% 

Thermoregulatory Behaviours
1
 4/5 3/5 3/5 4/5 14/20 70% 

Training Records
2
 3/5 1/5 4/5 2/5 10/20 50% 

VCPR
2
 5/5 3/5 4/4 5/5 17/19 89% 

Total successful measures from 

all completed measures across all 

farms in each province 

55/63 36/62 44/62 53/62     

Percentage compliance rate per 

province 

87% 58% 71% 85%     

Table 3.5 PQA Plus
® 

overall results for all provinces for additional observers. 
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Farm Observer Feeding Housing Health Behaviour Overall 

ManitobaFF1 
AR 100 51.2 32.2 23.1 Enhanced 

MB 100 66.7 32.3 49.4 Enhanced 

ManitobaFF2 
AR 100 59.8 29.5 18.4 Enhanced 

MB 100 70 29.5 31.9 Enhanced 

ManitobaFF3 
AR 57.3 69.1 36.5 28.1 Enhanced 

MB 57.3 69 36.5 55.3 Enhanced 

ManitobaFF4 
AR 100 63.1 36.5 20.6 Enhanced 

MB 100 64.3 36.5 55.7 Enhanced 

ManitobaFF5 
AR 57.3 80.4 31.2 32.3 Enhanced 

MB 57.3 85.2 29.3 74.6 Enhanced 

OntarioFF1 
AR 100 80.2 29.3 16.1 Enhanced 

PL 57.3 80.9 29.4 16.4 Enhanced 

OntarioFF2 
AR 96.5 60 36.1 20.4 Enhanced 

PL 96.5 60.8 36.1 18.5 Enhanced 

OntarioFF3 
AR 57.3 59.5 36.1 21.5 Enhanced 

PL 57.3 50.5 36.2 7.2 Acceptable 

OntarioFF4 

AR 57.3 68.8 24 11.5 Acceptable 

PL 57.3 69.4 23.7 2.7 
Not 

Classified 

OntarioFF5 

AR 56.3 71.4 36.3 14.9 Acceptable 

PL 56.3 71.7 36.3 4.8 
Not 

Classified 

QuebecFF1 
AR 100 74.9 25.5 47.5 Enhanced 

JLF 100 76.6 25.5 41.1 Enhanced 

QuebecFF2 
AR 96.5 74.6 28.1 19.2 Enhanced 

JLF 96.5 74.9 28.1 39.7 Enhanced 

QuebecFF3 
AR 23.8 73.9 25.6 14.9 Acceptable 

JLF 23.5 74.5 25.5 10.3 Acceptable 

QuebecFF4 
AR 100 100 31.9 18.5 Enhanced 

JLF 100 80.9 31.8 14.4 Acceptable 

QuebecFF5 
AR 43 74 25.4 20.1 Acceptable 

JLF 42.5 75.4 27.8 48 Acceptable 

SaskatchewanFF1 
AR 100 56.7 23.2 19.3 Enhanced 

YS 81 54.5 29.1 44.8 Enhanced 

SaskatchewanFF2 
AR 100 47.9 36 43.8 Acceptable 

YS 100 46.2 36.4 20 Acceptable 

SaskatchewanFF3 
AR 100 59 29 17.3 Enhanced 

YS 100 55 28.9 14.8 Acceptable 

SaskatchewanFF4 
AR 100 57.6 25.2 17 Enhanced 

YS 100 54.2 25.2 7.9 Acceptable 

SaskatchewanFF5 
AR 57.3 50.1 28.1 19.5 Enhanced 

YS 57.3 49.6 28.1 12 Acceptable 

Key 

Excellent  

 

Enhanced 

 

Acceptable 

 

Not 

Classified 

 

 

Table 3.6 Welfare Quality
®
 principle scores and overall welfare category for both observers for 

all farms in all provinces 



 

126 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Farm Observer 

Expression 

of social 

behaviours 

Expression 

of other 

behaviours 

Good 

human-

animal 

relationship 

Positive 

Emotional 

State 

Overall 

Welfare 

Category 

ManitobaFF1 
AR 0.0 22.1 85.5 78.4 Enhanced 

MB 100.0 2.9 100.0 88.7 Enhanced 

ManitobaFF2 
AR 0.0 18.5 44.5 82.9 Enhanced 

MB 100.0 10.5 10.1 74.2 Enhanced 

ManitobaFF3 
AR 0.0 31.9 100.0 89.5 Enhanced 

MB 100.0 20.6 100.0 81.0 Enhanced 

ManitobaFF4 
AR 0.0 19.9 61.7 80.1 Enhanced 

MB 100.0 17.1 100.0 87.2 Enhanced 

ManitobaFF5 
AR 0.0 40.6 100.0 98.7 Enhanced 

MB 100.0 56.2 100.0 87.5 Enhanced 

OntarioFF1 
AR 0.0 17.2 30.2 80.0 Enhanced 

PL 0.0 19.4 39.1 66.1 Enhanced 

OntarioFF2 
AR 0.0 15.3 100.0 73.5 Enhanced 

PL 0.0 18.5 100.0 60.6 Enhanced 

OntarioFF3 
AR 0.0 6.7 100.0 89.3 Enhanced 

PL 0.0 3.3 100.0 25.4 Acceptable 

OntarioFF4 
AR 0.0 14.6 69.4 33.4 Acceptable 

PL 0.0 17.0 69.4 0.0 Not Classified 

OntarioFF5 
AR 0.0 14.1 49.0 53.8 Acceptable 

PL 0.0 15.5 39.1 7.3 Not Classified 

QuebecFF1 
AR 100.0 24.0 39.1 92.5 Enhanced 

JLF 100.0 23.2 28.2 59.4 Enhanced 

QuebecFF2 
AR 0.0 16.4 49.0 90.4 Enhanced 

JLF 100.0 17.4 66.0 40.9 Enhanced 

QuebecFF3 
AR 0.0 19.1 17.1 82.7 Acceptable 

JLF 0.0 20.3 21.4 24.4 Acceptable 

QuebecFF4 
AR 0.0 21.0 39.1 83.1 Enhanced 

JLF 0.0 27.1 32.7 34.5 Acceptable 

QuebecFF5 
AR 0.0 22.4 39.1 95.8 Acceptable 

JLF 100.0 21.5 60.1 59.2 Acceptable 

SaskatchewanFF1 
AR 0.0 11.7 60.1 90.3 Enhanced 

YS 100.0 22.3 69.4 48.7 Enhanced 

SaskatchewanFF2 
AR 100.0 26.6 32.8 58.7 Acceptable 

YS 0.0 30.0 39.1 75.4 Acceptable 

SaskatchewanFF3 
AR 0.0 25.2 24.9 77.8 Enhanced 

YS 0.0 29.8 49.0 31.1 Acceptable 

SaskatchewanFF4 
AR 0.0 8.0 51.7 86.7 Enhanced 

YS 0.0 6.2 44.5 27.7 Acceptable 

SaskatchewanFF5 
AR 0.0 19.4 100.0 64.0 Enhanced 

YS 0.0 27.4 100.0 22.1 Acceptable 

Key 

Excellent=   Enhanced=  Acceptable=  Not Classified= 

 

 

 

Table 3.7 Welfare Quality
®
 Appropriate Behaviour criteria scores for both observers for 

all farms in all provinces 



 

 

 

  

 

 

  

  
ACA

™
 PQA Plus

®
 Welfare Quality

®
 

Farm Farm Size % CPL Rank % CPL Rank 
Ave. 

Score 
Rank 

ManitobaFF1 9,300 93 10 92 1 51.63 9 

ManitobaFF2 6,410 100 1 85 5 51.93 8 

ManitobaFF3 43,410 79 12 77 9 47.75 14 

ManitobaFF4 16,000 100 1 92 1 55.05 5 

ManitobaFF5 1,260 95 7 92 1 50.30 11 

OntarioFF1 2,020 79 12 62 16 56.40 4 

OntarioFF2 3,425 79 12 69 12 53.25 7 

OntarioFF3 4,250 68 17 54 18 43.60 16 

OntarioFF4 4,800 68 17 46 20 40.40 18 

OntarioFF5 7,500 53 20 54 18 44.73 15 

QuebecFF1 2,200 68 17 62 16 61.98 2 

QuebecFF2 5,400 84 11 69 12 54.60 6 

QuebecFF3 4,300 95 7 77 9 34.55 20 

QuebecFF4 1,620 79 12 77 9 62.60 1 

QuebecFF5 8,430 79 12 69 12 40.63 17 

SaskatchewanFF1 2,960 100 1 85 5 49.80 13 

SaskatchewanFF2 4,470 100 1 85 5 56.93 3 

SaskatchewanFF3 14,500 100 1 69 12 51.33 10 

SaskatchewanFF4 12,300 95 7 85 5 49.95 12 

SaskatchewanFF5 13,080 100 1 92 1 38.75 19 

Table 3.8 Farm size (average total number of sows and grow/finish pigs), percentage compliance (% CPL) 

or average score (average of Welfare Quality
®
 principle scores), and rank designation for 20 farrow-to-finish 

swine farms across Canada, as scored by AR (primary observer) on the ACA
™

, PQA Plus
®
, and Welfare 

Quality
®
 assessment programs (highest ranked farms in blue, lowest ranked in yellow). 
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ACA

™
 PQA Plus

®
 Welfare Quality

®
 

Farm Farm Size % CPL Rank % CPL Rank 
Ave. 

Score 
Rank 

ManitobaFF1 6,300 93 7 92 1 51.63 9 

ManitobaFF2 5,750 100 1 85 5 51.93 8 

ManitobaFF3 40,000 79 11 77 9 47.75 14 

ManitobaFF4 10,000 100 1 92 1 55.05 5 

ManitobaFF5 1,000 93 7 92 1 50.30 11 

OntarioFF1 1,800 79 11 62 16 56.40 4 

OntarioFF2 3,000 79 11 69 12 53.25 7 

OntarioFF3 3,600 64 17 54 18 43.60 16 

OntarioFF4 4,200 64 17 46 20 40.40 18 

OntarioFF5 4,000 50 20 54 18 44.73 15 

QuebecFF1 2,000 64 17 62 16 61.98 2 

QuebecFF2 5,000 79 11 69 12 54.60 6 

QuebecFF3 4,000 93 7 77 9 34.55 20 

QuebecFF4 1,450 71 16 77 9 62.60 1 

QuebecFF5 7,730 79 11 69 12 40.63 17 

SaskatchewanFF1 2,626 100 1 85 5 49.80 13 

SaskatchewanFF2 4,100 100 1 85 5 56.93 3 

SaskatchewanFF3 13,200 100 1 69 12 51.33 10 

SaskatchewanFF4 10,800 93 7 85 5 49.95 12 

SaskatchewanFF5 11,700 100 1 92 1 38.75 19 

Table 3.9 Farm size (average total number of total grow/finish pigs only), percentage compliance (% CPL) or average 

score (average of Welfare Quality
®
 principle scores), and rank designation for the grow/finish portion of 20 farrow-to-

finish swine farms across Canada, as scored by AR (primary observer) on the ACA
™

, PQA Plus
®
, and Welfare 

Quality
®
 assessment programs (highest ranked farms in blue, lowest ranked in yellow). 
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Figure 3.1 Percentage Compliance Rate per Farm and Observer for the ACA
™

. 

 

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

Primary 

Observer 

Additional 

Observers 

1
2
9
 



 

 

 

 

Figure 3.2 Percentage Compliance Rate per Farm and Observer for the PQA Plus
®
.

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

Primary 

Observer 

Additional 

Observers 

1
3
0
 



 

131 

 

CHAPTER 4 

GENERAL DISCUSSION AND RECOMMENDATIONS OF THE THESIS 

 

4.1 General Discussion 

The research presented in this thesis provides the first comparison of three animal welfare 

assessments for swine – ACA
™

, PQA Plus
®
, and Welfare Quality

®
 – on Canadian farms, and the 

first formal inter-observer reliability test for the ACA
™

, an assessment which is mandatory for 

all Canadian pork producers. 

The first objective of the first trial in my thesis was to determine the inter-observer 

reliability of each of the three animal welfare assessments. The degree of inter-observer 

agreement varied across the three assessments, but overall, all three assessments were shown to 

have agreement levels that are considered to be substantial or higher, with the ACA
™

 having the 

highest agreement levels, followed by the PQA Plus
®
 and then Welfare Quality

®
. No correlations 

of below 0.7 were found, which is considered to be the bottom threshold for acceptable inter-

observer reliability (Martin and Bateson, 1993). These results indicate that as a whole, the 

outcomes for each of the individual assessments will be very similar when the assessment is 

conducted by multiple trained assessors on the same farm at the same time. 

The second objective of the first trial of my thesis was to determine the inter-observer 

reliabilities for the three different types of measures (ABMs, RBMs, and MBMs). Substantial or 

higher levels of agreement were found for all three of the groups of measures, with MBMs being 

the most reliable (obtaining “almost perfect” levels of agreement), followed by ABMs and then 

RBMs. Only a small sample of RBMs could be analyzed due to incomplete observer responses, 

therefore the reliability of all of the RBMs need further study. Behavioural measures were found 
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to be the least reliable ABMs, especially the QBA, and accounted for most of the discrepancies 

in overall Welfare Quality
®
 scores.  

The primary objective of the second trial of my thesis was to determine the concordance 

of rankings of farms across the three assessments. The rankings from 20 farrow-to-finish farms 

across the country were found to be moderately correlated, and the agreement seen differed from 

agreement due to chance alone, but the concordance value was below the 0.7 level considered to 

be acceptable (Martin and Bateson, 1997). Additionally, this moderate concordance seemed to be 

due primarily to the agreement between the ACA
™

 and PQA Plus
®
, which are composed of 

similar measures. For instance, the farm that had the lowest  scores on Welfare Quality
®
, and 

therefore could be considered to have the lowest levels of animal welfare by the WQ criteria, 

received scores in the top ten rankings on both the ACA
™

 and PQA Plus
®
, and was compliant 

with 95% of all measures for the ACA
™

. While the keeping of detailed and complete records 

may indicate a manager/owner who is detail oriented and runs an efficient farm with high levels 

of animal care, this is not a guarantee. Conversely, a farmer that keeps absolutely no records 

could easily have pigs with good welfare on his/her farm. Therefore an animal welfare 

assessment that relies primarily on MBMs (and to an extent RBMs) may not accurately assess 

the welfare status of the animals on farm since it uses measures that are often incidental to 

welfare and do not directly measure the welfare status of the animals. 

The three assessments compared in this project all have their strong points, but also 

disadvantages and limitations. While the ACA
™

 and PQA Plus
®
 were both found to be highly 

reliable and feasible, their validity needs to be further considered., since both assessments are 

composed almost exclusively of MBMs, with a few RBMs. In contrast, Welfare Quality
®
 is 

composed primarily of ABMs, with only a few MBMs and RBMs. Some measures were found to 
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have low reliability, QBA and other behavioural measures. Additionally, the assessment takes 

more training and time to perform on farm, making it less feasible. However, overall the 

assessment is considered to be a good indicator of animal welfare (high validity) as it looks 

directly at the animals. As mentioned in Chapters 2 and 3, revisions to the measures themselves 

and the amount of training required for the QBA and other behavioural measures may be 

necessary to increase inter-observer reliability.   My results are in agreement with studies 

conducted on other species using the Welfare Quality
®
 protocols. Additionally, testing that 

determines the impact the QBA has on the overall welfare status of a farm (the welfare status of 

a farm when all measures including the QBA evaluation are completed vs. the welfare status of 

the farm when all measures except the QBA are completed) would be beneficial in determining 

the overall usefulness of a subjective emotional scoring measure in a welfare assessment.  

Information from this study about the most effective measures from each of the 

assessments can be used to improve current assessments and develop better future assessments.  

 

 

4.2 Recommendations for Effective Welfare Assessment Measures 

I have performed the ACA
™

, PQA Plus
®
 and Welfare Quality

®
 on a variety of farms 

across Canada, and this unique experience with three different animal welfare assessments using 

a variety of different measures has allowed me to gain insights into what could be considered the 

most and least effective measures in each of the three assessments. The following are all 

measures that I recommend be considered for inclusion in a welfare assessment for swine as I 

believe them to the most valid, reliable, and feasible measures available today.  
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 Regarding good feeding practices, the easiest and most valid measure to use is body 

condition scoring, with the specific scale used depending on the goal of the assessment. This 

measure is highly feasible (both easy to learn and perform on farm), shows good reliability and 

can provide a better indication of nutritional status in animals than examining feed records and 

receipts. To check for the provision of water, the best available measure is to simply examine the 

water supply in a variety of pens around the barn, ensuring that waterers are functioning and 

clean.  

 There are a variety of measures that I found to be effective in assessing housing 

conditions, including both RBMs and ABMs. Visually inspecting the floors, ramps, and 

walkways for the presence of non-slip flooring (i.e. grooved concrete, sawdust or shavings) is a 

simple and effective measure to determine if the flooring material in a barn is appropriate for 

pigs. The presence of bursitis is also a useful indicator about the appropriateness of flooring 

materials, however the current measure in Welfare Quality
®
 was quite complex. A simpler 

measure indicating the presence or absence of bursitis and taking an additional note if any bursae 

are quite large or eroded would be easier to use. Instead of including a single measure that 

encompasses the general “state of the barn or facilities”, a more specific list of barn features that 

can cause injury (e.g. broken floor slats; sharp or protruding edges in pens; broken or faulty 

ventilation fans; debris in pens) should be included to provide a better indication of the source 

and severity of structural issues in the barn, and make the assessment less subjective. Visually 

checking to make sure that all the animals in a pen do not appear crowded and have enough room 

to lie down simultaneously is an appropriate measure of space allowance. This measure needs to 

be performed on a variety of ages/sizes of pigs to ensure that as the pigs grow they still have 

enough space. Instead of simply measuring the temperature in the barn and inspecting ventilation 
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records, examining the animals for basic thermoregulatory behaviour (e.g. shivering, huddling, 

panting) can give a better indication of how the animals are coping with the thermal 

environment. Ideally an assessment would be conducted on a farm during a variety of seasons 

(e.g. first assessment done in winter, follow-up assessment done in summer, subsequent annual 

assessment done in spring and fall, then repeat cycle) to get the best idea of the thermal 

conditions in the barn at a variety of times throughout the year. If this is not possible, then this 

measure is able to assess the conditions only at the time of assessment; in this case, a back-up 

measure examining daily high/low temperature records could give an indication of the thermal 

environment at different times/seasons of the year, and extrapolations on the negative effects on 

welfare when there are large fluctuations or temperature extremes can be made.  

 Regarding health measures that encompass both injury and disease, the majority of the 

ABMs used in the Welfare Quality
®
 program were quite effective. These included checking for 

wounds on the body; examining pigs for lameness; looking for evidence of tail biting; listening 

for coughing and/or sneezing; looking for evidence of scouring (the presence of diarrhea in the 

pen); and looking for ruptures and hernias. Castration and tail docking practices on-farm that 

include the use of anesthetics and/or analgesics is a measure that North American farms currently 

do poorly on, as industry standards are to perform these procedures without any anaesthetic 

and/or analgesia. This standard may be changing in the new Canadian Code of Practice for the 

Care and Handling of Pigs, and there is value in educating producers on the use of pain 

medication for these procedures, therefore a measure discussing anaesthetic and/or analgesia use 

with the producer should be included in an assessment.  

 Regarding behaviour,  most of the measures in the Welfare Quality
®
 program are 

measures I would recommend for an assessment, but could be improved with some revisions. As 
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mentioned in Chapter 2, for the social and exploratory behaviour sampling, decreasing the 

recommended number of animals to be observed at each observation point, switching to short 

bouts of continuous sampling on small groups of animals, and separating the two types of 

behaviours of interest (social vs. exploratory) into two separate sets of observations may all 

allow for more reliable and feasible behaviour measures (all revisions would need to be tested 

for reliability). The fear of humans measure included in Welfare Quality
®

 is a good measure, 

with the possible exception of changing the percentage of animals showing a panic response to 

simply less than 50% (acceptable welfare score) or more than 50% (poor welfare score). As 

previously mentioned in Chapters 2 and 3, the QBA needs revision to increase reliability; 

however, even if reliability can be increased, I do not believe that it would be a good measure to 

include in an on-farm assessment, as it is a very subjective measure, and requires very detailed 

training.  

Regarding recordkeeping specifically, there are a few records and documents that I 

believe should be considered during a welfare assessment. Daily records (including barn 

temperatures, mortalities, health problems and veterinary treatment, and any structural problems 

requiring repair) that include the caretaker’s initials or signature are a good way to ensure that 

someone has inspected the animals and facility every day. A written emergency action plan that 

details what employees should do in case of a variety of emergency situations – very bad weather 

such as tornado, blizzard or flooding; power failure; fire – and includes emergency contact 

numbers for the owner/manager, herd veterinarian, and emergency services should be posted in a 

conspicuous place for all employees to see. A manual on proper handling techniques (promoting 

the use of rattle paddles, sorting boards, etc., instead of electric prods) should be available on 

farm, with training records kept for all employees after they have been trained in animal 
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handling. An additional back-up to this measure would be to watch the handling techniques used 

on-farm if possible; however this measure will only be performed if animals are being moved on 

the day of assessment. Finally, a written euthanasia plan that details the proper method of 

euthanasia for different sizes and ages of pigs on farm as well as training records indicating that 

employees have both read the plan and been shown how to properly euthanize animals is an 

essential record to have on farm and to be checked for during an assessment. Many times farmers 

would describe during the interview all of the methods they used on their farm for performing 

euthanasia (captive bolt gun, shotgun, blunt force trauma, etc.), but no written manual was 

present, meaning that all employees may not have been given the same instruction on how to 

perform euthanasia (and therefore potentially performing it wrong, causing the animal undue 

suffering) or know how to perform the appropriate euthanasia method for the size/age of animal.   

In general, I believe that ABMs give the most direct measure of animal welfare because 

they look directly at the animals, and should be the primary type of measure used in a welfare 

assessment. However there are instances when RBMs or MBMs can be useful in determining 

aspects of the farm that ABMs would be inappropriate for, such as the provision of water, the 

provision of non-slip flooring, and the various recordkeeping items I mentioned previously. 

Overall, an effective animal welfare assessment will have a collection of measures of all types, 

that all play an essential part in determining the welfare of animals on farm. 
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Introduction: 

The swine Animal Care 
Assessment has been designed 
as an educational and assess- 
ment tool for producers to 
track the welfare of animals on 
their farms, independent of the 
production system. Coupled 
with the external verification 
process, the program can be 
used to provide assurance of 
on-farm animal welfare. Imple- 
menting an animal care assess- 
ment will help you manage 
animal care on your farm and 
demonstrate this to customers. 

Pigs are raised in many ways 
including indoor systems (which 
predominate in Canada), out- 
door pasture systems and mixed 
indoor-outdoor systems. Each 
system has its own set of advan- 
tages and disadvantages for the 
animals. Within any system, 
however, animal welfare is 
largely determined by the 
amount and quality of care 
provided. 

Standards described in this 
assessment are outlined in 
various recommended codes including 
the Recommended 
Code of Practice for the Care 
and Handling of Farm Animals 
— Pigs, the Addendum Early 
Weaned Pigs and Transportation. 
Producers are encouraged to 
refer to these documents when 
completing the assessment. 
 

When the document refers to 
operating procedures or stan- 
dard operating procedures, this 
simply means that you have 
an approach to address this 
particular issue, and that the 
approach is written down. 

The Approach: 

The aspects of day-to-day farm 
life that impact the health and 
welfare of the pig have been 
identified in the swine Animal 
Care Assessment and checklist. 
By completing the questions, 
producers will create a welfare 
assessment for their farm. 

This program builds on the 
food safety aspects of the CQA 
program as it is recognized that 
many practices that promote 
food safety on farms also are 
essential to good animal care. 
Attention to animal health 
and well-being are critical. 
Participants following the 
Animal Care Assessment will 
be required to meet the food 
safety requirements of CQA . 

 

This document was developed 
by a team of producer repre- 
sentatives, researchers and 
government officials. It is an 
evolving document. As part of 
the evolution, the Canadian 
Pork Council is committed to 
taking a leadership role in 
furthering work on various 
issues, including sow housing, 
tail trimming, castration and 
environmental enrichment. 
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Part 1: General 

Stockmanship 

Well-trained stockpeople are the key to success in any type of system. Stockpeople and pigs are in 
regular and close contact during the course of a normal day. Sometimes pigs need to be restrained 
for veterinary purposes or other procedures. During these interactions, the demeanor and behav- 
iour of the stockperson influences the pig’s stress level and subsequently, the pig’s response.  

Handling studies have shown that pigs are very sensitive to brief tactile interactions with humans.  
Negative tactile interactions imposed briefly but recurrently will cause fear of humans. 

The above-mentioned interactions also affect the stockperson, and can influence his or her 
attitude, stress level, and work performance to the extent of affecting job satisfaction.  

Before working with pigs, stockpeople need to know the basic needs of the animals entrusted 
to their care and receive adequate instruction to look after them humanely. Training should 
include a review of the Recommended Code of Practice for the Care and Handling of Farm 
Animals — Pigs, the Addendum Early Weaned Pigs and Transportation. Producers are encour- 
aged to establish standard operating procedures for dealing with various aspects of pig welfare 
(feed, water, treatment, handling etc.) and to make these standard operating procedures part  
of the education and ongoing training of staff. 

Attitudes and personalities of stockpeople strongly determine their demeanor and hence their  
behaviour towards animals. A stockperson’s behaviour influences a pig’s welfare and the quality 
of the interaction influences both welfare and production. Pigs that are handled by stockpeople 
that are considerate perform better. Producers need to understand the relationship between 
attitudes and behaviour and begin training staff and selecting new staff with positive attitudes.  
The best stockpeople: 
• Like their pigs 
• Have a good understanding of their needs 
• Are determined to meet the needs of the pigs 
• Provide, through knowledgeable handling practices, a high level of care which results in 
   optimum pig health, welfare and performance. 

Staff Training 

1) 

(Participants should have access to the codes that are of relevance to their farming operation 
available as follows: Recommended code of practice for the care and handling of farm animals: 
Pigs, Addendum Early Weaned Pigs and Transportation) 

Yes 

G 

No 

G 154



2) Do you have a documented system in place that ensures that stockpeople 
have access to, and receive training in animal handling? 

Yes 
G 

No 
G 

Handling: 

Pigs must be handled with care, gentleness and patience. Positive human contact is an impor- 
tant factor in animal welfare and productivity. Studies show that fear of humans (i.e. shying 
away or vigorous avoidance) produces long-term stress in pigs. 

3) Are stockpeople monitored weekly on how they interact with the pigs in their 
care? 

Yes 
G 

No 
G 

N/A 
G 

4) Do pigs experience consistent, positive human contact on a daily basis? 

Yes 
G 

No 
G 

Use of handling devices 

The actual moving of pigs, whether from pen to pen, barn to truck or truck to plant, can be stress- 
ful for pigs and attendants. Patience and common sense are needed to make the move easier. 

By encouraging the lead pig to enter the handling facility, others will generally follow. 

Handling devices can help move pigs if used properly — the improper use of these devices is 
not acceptable. Attendants must be patient and considerate. Sometimes the best move may  
be to stop or step back and let both the pig and the attendant calm down. 

Electric prods should be used only as a last resort and only according to manufacturers’ instruc- 
tions. It is unacceptable to use electric prods on very young animals and breeding animals. It is also 
unacceptable to use prods on sensitive areas, such as the nose, eyes, vulva, anus and testicles.  

5) What devices are used to move pigs on your farm? 
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6) Are stockpeople trained in the use of handling devices used on your farm? 

Yes 
G 

No 
G 

Loading Pigs for Transport: 

Loading pigs for transport is stressful, especially if this is a new experience for the pig. Pigs 
have evolved to treat novel situations as dangerous. Their reaction will also be influenced by 
previous experience and genetics. 

If pigs have not been exposed to regular human contact, they will resist attempts to loading.  
The way to overcome this is to gradually introduce pigs to the idea of being loaded and 
unloaded through consistent contact with stockpeople. Tame animals that are used to close 
contact with people are usually less stressed by handling. 

Everyone involved in the handling and transportation of pigs needs to be trained in the basics  
of pig behaviour and good pig handling. Quiet, careful handling during all phases of produc- 
tion will help preserve meat quality. 

Educational materials should be available in the barn for staff who have questions regarding 
the handling of certain classes of pigs (i.e. non-ambulatory, piglets, sows, boars). 

7) Are pigs moved in a manner such that none fall down or are forced through 
doorways? 

Yes 
G 

No 
G 

Compromised pigs 

At the time of transport, all pigs must be fit for transport. Animals that are sick, injured,  
disabled, fatigued or that cannot be moved without causing them additional suffering are 
unfit for transport. 

Federal regulations prohibit loading or transporting any animal that is unfit for transport. 
Some provinces also have their own regulations and industry standards. Please refer to 
resources provided by provincial hog producer associations, identified in Appendix 2, to 
determine the specific requirements for your province. 

8) Is your transporter on a trucker quality assurance program? 

Yes 
G 

No 
G 
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Transporting early-weaned piglets 

Handling and transportation of newly weaned piglets must be conducted with care. 

9) Are early weaned piglets transported according to the recommendations in 
the Addendum — Early Weaned Pigs? 

Yes 
G 

No 
G 

N/A 
G 

Loading facilities 

Well-designed handling facilities should facilitate easy, quick and humane sorting, treating and 
loading of pigs. Facilities should be designed to encourage the smooth flow of animals, thereby 
reducing excitement, panic and traffic jams and, indirectly, to reduce heart difficulties, body 
injuries and damaged meat (including bruises, PSE and other losses). 

10)     Is non-slip flooring provided on loading ramps and walkways? (This could 
          include providing wood shavings or wood chips, or ensuring floors have 
         grooves or slats.) 

Yes No 

11)    Do pathways and ramps have sharp edges that would cause scratches or injury? 

Yes 
G 

No 
G 

12)     Do pathways and ramps have sharp turns that impede pig movement? 

Yes 
G 

No 
G 

Pigs find loading and unloading disagreeable. They dislike moving up (or down) ramps. 
Loading of pigs can be more easily accomplished if pathways and ramps have no sharp turns  
that impede movement and that may lead to injury of the pigs. An ideal loading alley and 
ramp should be curved, have solid walls, be properly illuminated and be flat. Ramps should 
never be steeper than 20°. Step height should not exceed 10 inches for market hogs. Pigs will 
move from a darker place to a brighter place, but they will not move toward blinding light.  
Pigs will refuse to move forward onto a truck if air is blowing into their faces. 

13) Are ramps steeper than 20°? 

Yes 
G 

No 
G 
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14) Are your loading areas and ramps well lit? 

Yes 

G 

No 

G 
15) Are loading densities appropriate? 

Yes 

G 

No 

G 

Temperature and Ventilation During Transportation 

Appropriate temperatures must be maintained, and a source of fresh air ventilation be provided 
for pigs undergoing travel. As pigs are especially sensitive to extremes of temperature, they 
must be protected from the cold in winter and the heat in summer for the duration of the travel. 
On extremely hot days, pigs must be periodically sprayed with cold water to prevent stress. 

Transportation of boars 

Moving and transporting boars can be dangerous to handlers and other animals. When 
de-tusking is necessary prior to transport, it must be carried out humanely. Only the two tusks 
in the bottom jaw need to be removed as these are the teeth used for fighting. Ensure stock- 
people are adequately trained to handle these animals, and refer to Appendix 2 at the back of  
this booklet for more information. 

Pig Health and Comfort 

Pigs should be observed (this does not involve entering the pens) at least twice per day for signs  
of disease, injury, thermal comfort (too cold or too hot) or general unthriftiness (not thriving or  
growing well). Monitoring should be more frequent during high-risk outbreak situations such 
as suspected signs of illness, or abnormal behaviour (i.e. tail biting). Pigs should be observed 
while feeding to monitor their comfort level around the feeder(s). 

Stockpeople need to know the normal behaviour for their pigs and be able to recognize signs  
that indicate discomfort or disease, as well as what needs to be done to remedy the situation.  
Pigs that do not stand or show interest at feeding time need to be closely examined. Refer to 
Appendix 2 in the back for access to more information on caring for compromised pigs. 

16) Are stockpeople familiar with the behavioural and other signs related to 
    discomfort or disease? 

Yes 

G 

No 

G Sick, injured or disadvantaged pigs must be attended to immediately and may be moved to 
a designated isolation/hospital pen. An isolation/hospital pen should be available for each 
category of pig on the farm. The key to success with an isolation/hospital pen is to intervene 
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Yes 
G 

No 
G 

® 

Yes 
G 

No 
G 

early. Sick, injured or disadvantaged pigs need to be relocated as soon as staff recognize that  
these animals need special attention. For example, lameness in any animal is usually a sign that  
they are in pain. Lameness in pigs is a sign of ill health and discomfort. Some examples of condi- 
tions that cause leg problems are arthritis, abscesses, fractures and skin ulcers in the joint  
area. When there is a high incidence of lameness, identify the source of the problem. (Refer  
to the Caring for Compromised pigs references for more information on identifying specific 
actions that need to be taken with various conditions.) 

It is recommended that producers establish a standard operating procedure for isolating and 
caring for sick or injured pigs. 

17) Do you have a documented standard operating procedure in place for the 
    identification, care and humane treatment of sick or injured pigs? 

 

 

 

 

 

 

 

 

18) Is there space where you can isolate and treat pigs that need special attention 
    (eg, hospital pen, or segregated area)? 

Isolation pens (i.e. hospital pens) need to be draft free and warm with ready access to feed  
and water in order to minimize competition that can lead to fighting and to sick pigs not  
being able to access the feed and water they require. Isolation/hospital pens should be cleaned 
and disinfected as appropriate. Refer to the CQA program requirements. 
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Euthanasia 

In the case of severe injury or when pigs fail to respond to treatment, pigs must be humanely 
euthanized. Please refer to provincial hog producer organization references as outlined in the 
reference list. 

19) Do you have a euthanasia plan that includes the proper methods for euthanasia 
    of the different sizes and types of pigs on your farm? 

Yes 
G 

No 
G 

Mortality 

Unusual diseases or high mortality warrants investigation by barn staff. Individual producers 
should establish acceptable mortality levels for each phase of production. All mortalities should 
be recorded and records examined and evaluated at least twice a year. 

20) Are mortalities recorded daily and investigated when in excess of your established 
levels? 

Yes 
G 

No 
G 
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Facilities 

Every type of housing system must provide conditions conducive to comfort, good health, 
growth and performance at all stages of the pig’s life. Ensure that buildings intended for  
indoor housing of pigs are suitably insulated and ventilated. Monitor ventilation and heating 
daily to maintain a comfortable environment, paying particular attention to temperature, 
relative humidity, condensation, dust and ammonia. A standard operating procedure for the 
maintenance of heating and ventilation systems should be developed and available for staff.  

21) Are systems for controlling temperature and ventilation well maintained? 

Yes 
G 

No 
G 

22) Are emergency plans in place at each facility to deal with power failures? 

Yes 
G 

No 
G 

Air Quality 

Keep air movement at pig level in the resting area of the pens below 0.2m/s (40ft/min). 

Drafts moving as slowly as 0.25 m/s (50 ft/min) can be detected on the back of a person’s wet 
hand. However, when the effective temperature is near or over the upper range of the comfort  
zone, higher air speeds may be needed. 

Low ventilation rates lead to increased CO2 and ammonia levels and microbial proliferation. 
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Fresh air should be provided and excessive heat, ammonia and water vapor should be 
removed by means of efficient air exchange. Ongoing ammonia concentrations greater than 
25 ppm are not acceptable for human or pig health. 

23) Is the level of ammonia less than 25 ppm? 

Yes 
G 

No 
G 

Ammonia Level Records: 

Gestation room(s): 

Farrowing room(s): 

Weaner barn(s): 

Grow/finish: 

Lighting 

Pigs should not be kept in permanent darkness, but be allowed access either to natural or 
artificial light. Light should be of a sufficient intensity to allow a newspaper to be read (or  
this booklet!). 

24) Is lighting provided on a daily basis? 

Yes 
G 

No 
G 
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Part 2: Sows and Piglets 

Stockmanship 

The housing systems currently used for pregnant sows have both advantages and dis- 
advantages. Within any system, however, animal care is largely determined by the 
operator’s understanding of the animals and the extent and quality of care provided. 

The swine industry in Canada acknowledges that the use of the gestation stall is not acceptable 
to some of the Canadian public. However, until a sustainable, animal–welfare friendly alternative 
is available to producers, sows will continue to be housed in stalls. Therefore, this assessment will 
include the measure of the welfare of these animals under current conditions. The industry is  
working with researchers and producers to develop sustainable alternatives to the gestation stall.  

Stockpeople working in farrowing rooms must be aware of the vulnerability of sows and piglets  
during, and immediately after farrowing. Some sows and gilts may need assistance during 
farrowing. Sow health problems occur most commonly in the first few days after farrowing. 
Normally, newborn piglets will suckle soon after birth. It is the stockperson’s responsibility to 
confirm access (i.e. visually see piglet sucking) within the first 12 hours. All piglets must have 
access to colostrum within the first 12 hours of life as well as continuous access to a functional 
teat or an appropriate supplementary milk source. 

Farrowing 

25) Are sows and piglets observed closely during, and 24 hours post-farrowing, by 
    knowledgeable staff? 

Yes 
G 

No 
G 

Excessive fighting should be monitored by stockpeople and appropriate action (such as remov- 
ing pigs) taken before severe injury occurs. Evaluate skin wounds and lesions to determine 
when fighting is excessive. 

Stockpeople authorised to perform minor surgical tasks must be properly trained. Training 
should include the preparation of facilities and restraints and the ability to select and maintain 
the appropriate equipment for each procedure. 
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Piglet processing 

Teeth trimming is a practice used to minimize the risk of damage to the sow’s teats and to litter- 
mates. Teeth trimming may not be necessary, depending on breed and management; over  
time, this practice is becoming less common. 

26) When teeth trimming is necessary, are teeth trimmed by a trained operator 
    within a few days of the pig’s birth? 

Yes 
G 

No 
G 

N/A 
G 

Tail trimming is used primarily to reduce the risk of tail biting. Tail trimming may not be neces- 
sary and over time, may become less common. Where possible, avoid this practice. 

27) When tail trimming is practiced, is it performed by trained staff within a few 
    days of the pig’s birth and only when necessary? 

Yes 
G 

No 
G 

N/A 
G 

Because of consumer expectations in Canada, intact males are not normally accepted for 
slaughter. Trained personnel should castrate male pigs within 2 weeks using acceptable pro- 
cedures to minimize pain. 

28) Are male pigs castrated within the first 2 weeks of life by trained personnel? 

Yes 
G 

No 
G 
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Nutrition 

Water 

Sows must have access to drinking water at all times. It should be fresh and free from contam- 
ination. Nipple drinkers provide an excellent source of clean, uncontaminated water. One nipple 
serves six sows in loose housing. Seek professional advice on the number of nipples and the 
distribution of water devices recommended for your facility. 

29) Do sows have access to water at all times? 

Yes 
G 

No 
G 

It is recommended that a separate and easily accessible water source be provided for piglets.  

Feed 

Feeding schedules should be part of the standard operating procedure and all stockpeople 
should review these documents. 

30) Is a feeding standard operating procedure available? 

Yes 
G 

No 
G 
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All sows should be fed, at a minimum, once per day. In any group housing situations, there 
should be sufficient space (1.5 linear feet per sow) for all sows to eat at the same time in 
order to reduce fighting. 

31) Is there sufficient space for all sows to eat at the same time? 

(Not applicable to electronic sow feeding stations.) 

Yes 
G 

No 
G 

N/A 
G 

Producers should assess the nutritional needs of their pigs according to the type of housing 
available. Pigs must have access to nutritionally adequate diets for each class of pig. Select a 
diet to meet the basic nutritional needs of sows as currently defined by the National Research 
Council. Seek expert advice before using unusual feedstuffs. 

32) Are sows fed daily to meet their nutritional needs? 

Yes 
G 

No 
G 

Note: Producers will need to demonstrate the rations are appropriate (examples include: 
working with a feed specialist, referring to feed labels, using an appropriate reference 
material). 

Groups with Electric Sow Feeders (ESF’s) should be closely monitored, especially in (a) larger  
groups, (b) when groups are first formed and (c) when new animals are added. Dominant 
sows will eat first and often return to the feeder to remove any feed left by other sows.  

Sows that are not using the feeder are either off feed, have lost their transponder or have not  
adapted well to the feeding system. 

33) Are ESF records monitored daily to ensure that all sows are accessing the 
    feeder? 

Yes 
G 

No 
G 

Piglets should be provided with access to a functioning teat or a supplementary milk source.  
Creep feeding a highly digestible, palatable diet is recommended. 

Body Condition Scoring 

A good measure of sow welfare is body condition score — body condition scoring can con- 
tribute greatly to good husbandry and help to avoid costly welfare problems. It is important  
to recognize unthrifty sows and to take appropriate action when sows fall below the prede- 
termined score. 
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A number of sows from various stages of gestation (see Appendix 1) should be assessed to 
get the most accurate measure of body condition in your herd, with particular attention to 
sows within two weeks of farrowing or two weeks after weaning. 

A scale from 1 (emaciated) to 5 (obese) is used in the scoring system which combines both 
visual appraisal and feel. Visual appraisal alone is not enough; handling the sow is essential 
to get an accurate assessment of condition. In practice, very few extreme (1 or 5) scores are 
found in well managed sow herds. The majority of sows should fall into the middle scoring 
range (2 or 3). To cover this middle range adequately, half scores may be used (1.5 to 3.5). 
Refer to the reference list for more specific details. 

Body Condition 

Body Score Sheet 

Number of Sows Observed* 

1 2 3 4 5 

Total number of sows observed: 

Total number of sows in the herd: 

Total number of sows with a score less than 2: 

34) What is the percentage of sows observed that are less than score 2? 

Culled sows are particularly susceptible to becoming compromised during transport and 
require special considerations before deciding to transport. For example, consider the 
condition of the animal and the length and type of journey to ensure appropriateness. 

Sow-Piglet Comfort 
Farrowing Stalls 

Sows in farrowing stalls must be able to lie down comfortably, without the head having to 
rest on the feeder or their hind end in contact with the back of the stall. They must also be able 
to lie down fully and stand back up freely. 

It is useful to have several sizes of farrowing units to accommodate sows of various sizes.  
Assess sows of various parities to collect a true measurement of the appropriateness of 
farrowing unit sizes. 
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The farrowing unit is to be designed so that the sow can be safely controlled while still allow- 
ing the piglets to nurse without undue restriction. These needs can be met by using adjustable 
rails or finger bars, or by using different sizes of units to accommodate smaller or larger sows.  

All equipment used in the facility must be well maintained and the correct size for the type of  
sow and management used. 

Appropriateness of equipment can be determined through careful observation of individual 
pigs. The presence of scratches and wounds on the skin of the head, body or feet can be a 
sign of poorly designed equipment. Producers/barn staff should observe pigs daily for scratches  
arising from poorly designed/damaged equipment. Sharp edges on stalls and feeders must be 
identified and fixed immediately (See Appendix 1 for number of animals to observe to calculate 
the percentage of pigs with scratches from equipment). 

35) Is equipment that causes scratching or wounding of sows and/or piglets 
    promptly repaired or replaced? 

Yes 
G 

No 
G 

Sow Stalls 

The height and width of the individual sow stall must allow for the sow to stand freely and 
to lie comfortably, without the head having to rest on a raised feeder, to lie down without the 
rear quarters having to be in contact with the back of the stall and to allow the sow to lie with- 
out her udder protruding into the next stall. 

All equipment used in the facility must be well maintained and the correct size for the type of 
sow and management used. To accommodate a typical herd, it is suggested that a minimum 
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of 10% of the stalls be 70 cm wide, or wider, an additional 30% be at least 65 cm wide or  
wider, and that no more than 15% be 55 cm wide. The remaining 45% of the stalls should 
be 60 cm wide or wider. Injuries should be reduced by alloting animals to stalls based on 
their size. 

36) Can sows stand freely and lie comfortably? 

Yes 
G 

No 
G 

Appropriateness of equipment can be determined through careful observation of individual 
pigs. The presence of scratches and wounds on the skin of the head, body or feet can be a 
sign of fighting and/or poorly designed equipment. Sharp edges on stalls and feeders must be 
identified and fixed immediately. 

37) Is equipment that causes scratching or wounding of sows promptly repaired 
    or replaced? 

Yes 
G 

No 
G 

Group Housing: 

In group housing, there is to be sufficient space to allow all sows in a pen to rest at the same 
time. Pen design should incorporate ample room for subordinate sows to escape dominant 
sows — a rectangular pen allows for this better than a square pen design. In hot weather,  
floor space allowance may need to be increased up to 10 to 15% on slatted floors. Solid 
floors may need a greater increase. Research to determine if the current acceptable space 
allowances for sows are appropriate, is currently underway. 

In group housing systems, sows will fight when first introduced to establish a dominance 
hierarchy within the group. However, when space allowance, access to feed and water and 
other environmental factors are sufficient, fighting will diminish within the first 24 to 48 hours. 

Ensure there is an equitable distribution of feed. 

38) Are stockpeople aware of the signs of excessive fighting? 

Yes 
G 

No 
G 

List the actions to be taken when excessive fighting is observed. 
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Facilities/Supervision 

Temperature 

The temperature that the pig actually feels in its immediate surroundings depends on many 
factors, including: 

Flooring material 
Presence or absence of bedding material 
Air movement 
Size of pig 
Group size 

Dryness of the floor 
Humidity 
Feed type and intake 
Health status 

The thermal comfort zone for gestating sows is 10–21° C. The sow and her piglets have dif- 
ferent temperature requirements. Farrowing rooms should be kept at 18–20° C (64–68° F) with 
the provision of radiant (heat lamps) or floor heat to — 30–34° C (93–100° F) for neonatal 
pigs, and 25–30° C (77–86° F) for 4-week-old pigs. Piglets that are seen to huddle or shiver are 
too cold. Piglets avoiding the heated zone or resting on its perimeter are too hot. Producers 
are to monitor the pigs regularly. 

A major component of a comfortable barn environment is the appropriate temperature and air  
quality. Both depend on well maintained ventilation systems (natural or mechanical). 

39) Are temperatures maintained for sow/piglet comfort throughout the 
    different rooms? 

Yes 
G 

No 
G 
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Part 3 – Weaned Piglets 

Stockmanship 

Separation of piglets (weaning) from their dam is a stressful time for both piglets and sows. The 
practice of early weaning has grown in Canada and has led to the development of a special 
code of practice. 

Sometimes due to the death of the sow or to control some type of disease, piglets are weaned 
early. Weaning at less than 14 days of age requires very high levels of animal care and specialized 
management. 

40) Is a standard operating procedure available for care of piglets during and 
    following weaning? 

Yes 
G 

No 
G 

41) If early weaning is being practiced, do stockpeople follow the recommendations 
    of the Addendum — Early Weaned Pigs? 

Yes 

G 

No 

G 
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Weaned pig comfort 

All equipment used in the facility must be well maintained. Just because a piece of equipment or 
flooring is sold commercially, does not mean that it has been properly designed for the weaner. 
Appropriateness of equipment can be determined through careful observation of individual  
pigs. The presence of scratches and wounds on the skin of the head, body, or feet can be a 
sign of poorly designed equipment. Sharp edges should be identified and fixed immediately. 

42) Is equipment or penning that causes scratching or wounding of weaned pigs 
    promptly repaired or replaced? 

Yes 
G 

No 
G 

A pen must have enough space for all weaned pigs to lie down at the same time. Pen design 
should provide ample room for subordinate pigs to escape dominant animals. A rectangular  
pen allows for this better than a square pen design. Floor space allowance in pens should be 
sufficient for the end weight of the piglets when they leave the nursery. The recommended  
space allowance for pigs on the ACA program is represented by the following formula: 
Space in square metres – 0.0335 x (Body weight in kilograms ) 0.667 
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Recognizing that the welfare of pigs is impacted by more than just space, and includes other  
factors such as humidity, wind and temperature, some flexibility in the figures is allowed for to 
accommodate short periods of time in the raising of pigs when space may be more limited 
(for example, pens become more crowded just prior to moving the first animals from a pen).  
Therefore, the minimum space allowances required for hogs is represented by the following 
formula: 

Space in square metres = 0.028 x (Body weight in kilograms ) 0.667 

To illustrate how these formulas translate into space allowances, see the conversion chart below.  
The body weight used in the calculations is the average weight of the animals in the pen, not 
the weight of the largest animal leaving the pen. 

Space Allowance 

Average Pen 

kgs 

10 

20 

30 

60 

70 

80 

90 

100 

110 

120 

130 

lbs 

22 

44 

66 

132 

154 

176 

198 

220 

243 

265 

287 

Recommended 

m 2 
Minimum 

m 2 ft 2 ft 2 

0.16 

0.25 

0.32 

0.51 

0.57 

0.62 

0.67 

0.72 

0.77 

0.82 

0.86 

1.67 

2.66 

3.49 

5.53 

6.13 

6.70 

7.25 

7.78 

8.29 

8.79 

9.27 

0.13 

0.21 

0.27 

0.43 

0.48 

0.52 

0.56 

0.60 

0.64 

0.68 

0.72 

1.40 

2.22 

2.91 

4.63 

5.13 

5.60 

6.06 

6.50 

6.93 

7.34 

7.75 

43) Have you calculated the space allowances for weaned pigs on your farm? 

Yes 
G 

No 
G 

Outline your calculations for allocating space allowance per pig. 
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Pigs kept on solid, bedded floors and partially slatted floors require more space for control of  
the manure than those kept on fully slatted floors over the manure pit. 

44) Do pigs have a dry area for resting in the pen? 

Yes 

G 

No 

G 

Keep mixing to a minimum. When grouping piglets from different litters is necessary, mix pigs  
of about the same size and place them in clean pens on the same day. 

When first mixed, pigs will fight to establish a dominance hierarchy within the group. However, 
when space allowance, access to feed and water and other environmental factors are sufficient,  
fighting will diminish within the first 24 to 48 hours. 

Stockpeople are to watch for excessive fighting and behaviours such as tail biting, and take 
appropriate action (such as removing piglets) before severe injury occurs. Evaluating skin wounds  
and lesions can be useful for determining when fighting is excessive. 

45) Are weaned pigs observed for signs of excessive fighting? 

Yes 
G 

No 
G 

List actions to be taken when excessive fighting is observed: 
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Tail biting, belly nosing/sucking, navel biting and vulva biting are significant problems within the 
industry. Although much has been learnt from research and practical on-farm experience, it is 
not possible to produce a definitive solution suitable for all cases. Each outbreak should be 
thoroughly assessed to identify the particular cause of an outbreak on the unit and to find 
the appropriate solution to the problem. Quantify the problem: 
• Note the position of pens and numbers of pigs affected, check records of previous incidents.  
List possible causes: 
• Such as interruption or inadequate supply of feed or water, inadequate ventilation, drafts, 
   incorrect temperature levels, overstocking, competition at feeding, excessive light levels, elevated 
   dust/noxious gases. Different causes may be found in different pens on the same unit. 
Modify standard operating procedure: 
• Modify your standard operating procedure to implement the necessary changes to prevent  
   future outbreaks. 

46) Do you have a standard operating procedure for handling pigs with social 
    behaviour problems (i.e. tail biting, vulva biting, navel sucking, or ear biting)? 

Yes 
G 

No 
G 
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If yes, detail what the specific problem(s) was and how this situation was addressed: 

Nutrition 

Water 

Newly weaned pigs are especially sensitive to water quality. At this stage any contamination 
of water bowls can reduce the acceptability of water. Drinking water must be available at all 
times. It should be fresh and free from contamination. Nipple drinkers provide an excellent  
source of clean, uncontaminated water. Barn water should be tested occasionally to ensure 
it’s appropriate for the animals. 

47) Do weaned pigs have access to water at all times? 

Yes 
G 

No 
G 

Feed 

Weaned pigs must have access to nutritionally balanced diets for each stage of growth. 
Select a diet to meet the basic nutritional needs of weaned pigs as currently defined by the 
National Research Council. Seek expert advice before using unusual feedstuffs. Newly 
weaned pigs will be accustomed to eating all at one time; it may be necessary to provide 
additional, temporary feeder space. 
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48) Are pigs fed daily to meet their nutritional needs? 

Yes 
G 

No 
G 

Note: Producers will need to demonstrate the rations are appropriate (examples  
include: working with a feed specialist, referring to feed labels, using an appropriate 
reference material). 

Facilities Management 

Weaned pigs should be weaned into a clean, dry, well-heated, draft-free facility specifically 
designed to meet their needs. 

The thermal comfort zone for a newly weaned piglet is 24–34° C. The thermal comfort zone 
for four week old pigs is 25–30° C (77–86° F). Low consumption and digestion of feed in the 
first days after weaning causes a drop in body heat production and an increase in the pig’s 
need for warmth. 

Producers are encouraged to read the weaned pig’s behaviour for signs of heat or cold stress. 
Piglets that are seen to huddle or shiver are cold. Weaned pigs resting around the perimeter of  
pens are hot. 

The use of heat lamps, covers or bedding can increase the temperature for weaned pigs.  

49) Are temperatures maintained to meet the requirements of the weaned pigs? 

Yes 
G 

No 
G 
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Part 4 – Grow/Finish 

Stockmanship 

Positive human contact is an important factor in animal well-being and productivity. Studies 
show that fear of humans (i.e. shying away or vigorous avoidance) produces long-term stress 
in pigs. Fear is produced not only by rough handling (goading, slapping) but also by handlers  
who approach pigs too quickly. Handlers can reduce fear reactions by crouching (to reduce 
perceived body size), moving slowly and walking through pens at least once daily and by 
gently moving pigs. 

50) Do stockpeople observe each pen every day? 

Yes 
G 

No 
G 

Pig Comfort 

Over-crowding in the grower-finisher area causes stress and discomfort. Failure to provide 
pigs with sufficient room to carry out their normal activities creates stress, causes aggressive 
behaviour, and lowers the quality of the environment (e.g. increased ammonia in the air).  

In all situations, the amount of space must allow all pigs in a pen to lie down at the same 
time. Pen design and shape should incorporate ample room for subordinate pigs to escape 
dominant pigs — a rectangular pen (versus a square) allows for this activity — and access to 
resources to reduce fighting. 

NB: In hot weather floor space allowance may need to be increased up to 10 to 15% on  
slatted floors and perhaps greater on solid floors, to allow for necessary heat dissipation. 
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The recommended space allowance for pigs on the ACA program is represented by the 
following formula: 

Space in square metres – 0.0335 x (Body weight in kilograms ) 0.667 

Recognizing that the welfare of pigs is impacted by more that just space, and includes other  
factors such as humidity, wind and temperature, some flexibility in thei figures is allowed for 
to accommodate short periods of time in the raising of pigs when space may be more limited 
(for example, pens become more crowded just prior to moving the first animals from a pen).  

Therefore, the minimum space allowances required for hogs is represented by the following 
formula: 

Space in square metres = 0.028 x (Body weight in kilograms ) 0.667 

To illustrate how these formulas translate into space allowances, see the conversion chart below.  
The body weight used in the calculations is the average weight of the animals in the pen, not 
the weight of the largest animal leaving the pen. 

Space Allowance 

Average Pen 

kgs 

10 

20 

30 

60 

70 

80 

90 

100 

110 

120 

130 

lbs 

22 

44 

66 

132 

154 

176 

198 

220 

243 

265 

287 

Recommended 

m 2 
Minimum 

m 2 ft 2 ft 2 

0.16 

0.25 

0.32 

0.51 

0.57 

0.62 

0.67 

0.72 

0.77 

0.82 

0.86 

1.67 

2.66 

3.49 

5.53 

6.13 

6.70 

7.25 

7.78 

8.29 

8.79 

9.27 

0.13 

0.21 

0.27 

0.43 

0.48 

0.52 

0.56 

0.60 

0.64 

0.68 

0.72 

1.40 

2.22 

2.91 

4.63 

5.13 

5.60 

6.06 

6.50 

6.93 

7.34 

7.75 

51) Have you calculated the space allowances provided on your farm for grower 
    and finisher pigs? 

Yes 
G 

No 
G 
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Outline your calculations for allocating space allowance per pig. 

When first mixed, pigs will fight to establish a dominance heirarchy within the group. 
However, when space allowance, access to feed and water and other environmental factors are 
sufficient, fighting will diminish within the first 24 to 48 hours. 

Excessive fighting should be observed by stockpeople and appropriate action (removing pigs) 
taken before severe injury occurs. Evaluating skin wounds and lesions can be useful for 
determining if fighting is excessive and when remedial action should be taken. 

52) Are stockpeople aware of the signs of excessive fighting? 

Yes 
G 

No 
G 

List the actions to be taken when excessive fighting is observed. 
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Vices 

Research has shown that the welfare of pigs is improved by environmental enrichment (usually  
in the form of straw or other substrates) and therefore enrichment should be considered as an 
integral part of management practices. Pigs are inquisitive animals and like to explore their envi- 
ronment. In settings of deficient stimuli, pigs may explore their pen mates, which leads to 
high levels of harmful social behaviour (tail-biting, ear biting, navel sucking). 

Environmental enrichment can stimulate behaviour patterns similar to those of pigs in semi- 
natural settings. The provision of toys and other substrates has been shown to reduce the 
incidence of tail-biting, as well as having a calming effect on pigs. Calmer pigs are easier to 
handle. (See section on weaned pigs for more information on management of vices.)  

53) Are tail biting, ear biting and/or navel sucking a problem on your farm? 

Yes 
G 

No 
G 

54) Do you have a standard operating procedure for handling pigs with social/ 
    behaviour problems (ie. Tail biting, vulva biting, navel sucking, or ear biting)? 

Yes 
G 

No 
G 

If yes, detail what the specific problem(s) was (were) and how this situation was brought 
under control: 
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All equipment used in the facility must be well maintained and the correct size for the type of  
pig and management used. Just because a piece of equipment or flooring is sold commercially, 
producers must not assume that it has been properly designed for the pig. Appropriateness of  
equipment can be determined through careful observation of individual pigs. The presence of 
scratches and wounds on the skin of the head, body, or feet can be a sign of fighting and/or 
poorly designed feeding equipment. 

55) Is equipment or penning that causes scratching or wounding of pigs 
    promptly repaired or replaced? 

Yes 
G 

No 
G 

Nutrition 

Water 

Drinking water must be available at all times. It should be fresh and free from contamination. 
Barn water should be tested occasionally to ensure it’s appropriate for the animals. Nipple 
drinkers provide an excellent source of clean, uncontaminated water. One nipple serves 1–15 
pigs. Drinkers must be adjusted to the corresponding pig height. 

56) Do pigs have access to water at all times? 

Yes 
G 

No 
G 
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Feed 

Pigs must have access to nutritionally balanced diets for each stage of growth. Producers should 
assess the nutritional needs of their pigs according to the type of housing available. Each class 
of pigs must have access to nutritionally adequate diets. Select a diet to meet the basic nutri- 
tional needs of sows as currently defined by the National Research Council. Seek expert advice 
before using unusual feedstuffs. 

The type of feeder will dictate the number of feeders required. Feeding schedules should be part  
of the standard operating procedure and all stockpeople should review these documents. Plans  
should be in place to ensure the appropriate amounts and types of feed are available in advance. 

57) Is a written standard operating procedure for feeding and feed delivery 
    available? 

Yes 
G 

No 
G 
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58) Are pigs fed daily to meet their nutritional needs? 

Yes 
G 

No 
G 

Note: Producers will need to demonstrate the rations are appropriate (examples include:  
working with a feed specialist, referring to feed labels, using an appropriate reference 
material). 

59) When controlled feeding is practiced, is enough space and feed available so 
    that all pigs can eat at the same time? 

Yes 
G 

No 
G 

60) Are feeders and waterers checked daily to ensure that they are clean and 
    functioning properly and at the appropriate height? (For nipple drinkers, 
    the appropriate height is 2 inches above the shoulder). 

Yes 
G 

No 
G 

Facilities/Supervision 

The temperature that the pig actually feels in its immediate surroundings depends on many 
factors, including: 

Flooring material 
Presence or absence of bedding material 
Dryness of the floor 
Humidity 
Air movement 

Size of pig (surface area) 
Group size 
Feed type and intake 
Health status 

Keep facilities properly ventilated but free from drafts at pig level, which may contribute to tail 
biting. Spray cooling will help to prevent discomfort on warm days. 

Well-fed grower pigs of 20 kg are generally most comfortable at room temperatures of 
20–28° C (68–82° F), declining to 14–20° C (57–68° F) at 100 kg. However, the range that 
provides thermal comfort varies a great deal depending on circumstances such as floor type, 
dryness of the floor, group size, feed intake and air movement. Use of straw bedding provides  
a heat saving benefit of at least 3–6° C (5–11° F). 

Producers are to read the pig’s behaviour for signs of heat stress or huddling from cold. 
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Some provision for heating or cooling should be present and in good working order during 
extremes in weather. Your operation must be able to moderate temperatures sufficiently to 
prevent extreme thermoregulatory behaviour such as excessive panting in hot weather or 
excessive piling in cold weather, within your capacity. 

61) Are standard operating procedures available to deal with extremes in temper- 
    ature? 

Yes 
G 

No 
G 

Note: You will need to have a plan that lays out what must be done in an emergency 
situation of weather extremes. 
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Number of individually housed or large-group housed pigs to be 
observed per site. 

Average number of 
   pigs per site 

50 

90 

150 

250 

350 

450 

550 

700 

850 

1000 

2000 

3000 

4000 

5000 

Site Size: Minimum number of individually housed 
     or large group housed pigs for assessment 

All 

46 

53 

63 

70 

76 

82 

89 

95 

100 

126 

144 

158 

170 

  Approximately 
every ___ pig or sow 

All 

2
nd

  

3
rd

  

4
th
  

5
th
  

6
th
  

7
th
  

8
th
  

9
th
  

10
th
  

16
th
  

21
st
  

25
th
  

29
th
  

Reference: Swine Welfare Assurance program 
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 Resources for producers 

National 

Recommended code of practice for the care and handling of farm animals: Pigs 
Recommended code of practice for the care and handling of farm animals: Pigs Addendum Early 
   Weaned Pigs 
Recommended code of practice for the care and handling of farm animals: Transportation  
Animal welfare database: www.prairieswine.com 

Quebec 

Le Transport des animaux fragilisés: Évaluation des animaux à risque 
Arbre de décision: Transport des animaux fragilisés 
Euthanasie des porcs à la ferme: Les options du producteur 
Plan d’Action sur l’euthanasie 
La trousse de départ du producteur 
Le guide du compostage à la ferme 

Ontario 

Caring for Compromised Pigs: Assessing Animals at Risk 
Should this pig be transported? (Decision tree) 
Cold and Warm weather loading charts for transporters 
On-Farm Euthanasia of Swine — Options for the Producer 
On-Farm Euthanasia of Swine — Action Plan 

Manitoba 

How pigs are raised 
Pigs in Transit 
Humane Handling and Euthanasia of Swine: Standards for the Care of Unfit Animals and poster 

Alberta 

Humane Handling of Swine: Standards for the Care of Unfit Animals 
Humane Handling of Swine — poster 
Hog Handling and Training Course 
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Glossary 

 
3rd Party Verification – This is a systematic and 

uniform evaluation method based on a prescribed 

set of criteria. The effectiveness of the educational 

and assessment components of the PQA Plus 

program will be measured by verifying a stratified 

sample of sites each year. Once a site completes 
the assessment and achieves PQA Plus site 

status, it will enter the pool of sites eligible to be 

selected for participation in the 3rd party 
verification process. 

 

Assessment (may also be referred to as a 

Site Assessment or On-Farm Site 

Assessment) – The functions of an 

assessment are descriptive and educational. 

Site assessments provide a  
mechanism, based upon past assessment results, 
for review of past concerns and the success of 

corrective activities. This process enables an 

operation to benchmark its activities based on past 

performance and to identify areas of immediate and 
future concerns. A site assessment should include 
physical evaluation of facilities, a review of 

appropriate documentation and an assessment of 
the animals directly. The assessment should 

include educational and informational aspects to 
help an operation improve where required or noted 

during the site assessment. Routine use of an 

assessment instrument provides a useful 
documentation of unit progress and map for future 

areas of emphasis  
(McKean, J. 2001. Good Production Practices: 

vehicle for enhanced pork safety. Am. Assoc. 

Swine Vet.). 

 

Assessment Form – This form will be where 

results of each of the 10 Assessment Points (and 

individual measures where specified) and 

notes/comments will be recorded. 

 
Assessment Guide – A guide that will help the 

Site Assessor while preparing for and 

conducting an on-farm site assessment. It 

includes sample calculations and copies of the 

assessment form and benchmarking appendix. 

 

Assessment Point – This relates to the 

measures or descriptors that appear under 

each Principle listed on the Assessment Form. 
For example: recording Body Condition 

Scores, the ammonia  
levels and presence of a Veterinarian/Client/Patient 

Relationship (VCPR) are all considered assessment 
points. Some Principles are not recorded as 

Assessment Points on the Assessment Form but  
are also important to review and discuss with 

the producer during the Site Assessment. 

 

 

 

Assessment Workbook – This workbook includes 

formulas, calculations and tools that will aid the Site 

Assessor as the Site Assessment is completed. 

 

Caretaker – A caretaker is any person involved with 

the daily care of the pigs. This would include feeding, 

treatment, daily observation, moving, routine 

husbandry procedures and euthanasia. Other terms 

which have been used to designate this role are 

stockman, stockperson and barnworker. 

 
Principle – These Principles directly relate to the 

overall care and well-being of pigs and are completely 

described and detailed throughout Good Production 

Practice 10 in the PQA Plus producer certification 

book. 

 

PQA Plus Advisor – The PQA Plus Advisor is a 

qualified individual who has been trained by a PQA 

Plus Trainer and is certified by the National Pork Board 

to conduct PQA Plus producer training and on-site 

assessments. 

 

PQA Plus Site Status – The designation of a site 

which has been assessed by a PQA Plus Advisor or a 

producer with a current PQA Plus Site Self-

Assessment Endorsement and has been properly 

trained to conduct a site self-assessment by an 

Advisor. Site Status is granted for a 3-year period at 

which time it must go through the assessment process 

again. 

 
PQA Plus Trainer – The PQA Plus Trainer is a 

qualified individual who is certified by the National Pork 

Board to train PQA Plus Advisors. A Trainer may also 

serve in the Advisor role. 

 
Site Assessor – Another name for the individual 

conducting an on-farm site assessment. This person 

must either be a PQA Plus Advisor or  
a producer with a current PQA Plus Site Self-

Assessment Endorsement who is associated with the 

site and has been properly trained to conduct a site 

self-assessment by an Advisor. 
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Overview 
 

This resource is designed for the Site Assessor conducting a PQA 

Plus
®
 Site Assessment and accompanies the PQA Plus producer 

book. It provides additional information and highlights critical 
discussion points. This guide contains language for both the PQA 
Plus Advisor and for properly trained and certified individuals who 
are conducting a site self-assessment. 

 
 

PQA Plus – Site Assessment Introduction 
 

• PQA Plus is an on-farm educational assessment tool for all pork 
producers to objectively assess the well-being of their pigs.  

 
• Because it focuses on the animal and evaluating the care and 

well-being of the animal, it is independent of housing designs 
and size of operation.  

 
• PQA Plus can help in the evaluation and tracking of an 

operation’s performance over time. This can further help 
to identify weaknesses in management, nutrition or health 
programs before they become production problems. An   
evaluation from an animal well-being perspective will help make 

sure that all is being done for the pig to make the production 

system as efficient as possible and maximize profit potential.  
 

• Retailers and restaurants may ask for assurances about animal 
well-being from their suppliers and the packers. This may cause 
packers to require verification of on-farm well-being practices from 
their suppliers, the producers. If producers are in a market in 
which the packer asks for such information, PQA Plus will enable 
producers to show that they are practicing effective production 
practices that address their animals’ well-being.  
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What does a PQA Plus Site Assessment cover? 
 

PQA Plus consists of 12 principles related to the care and 

well-being of pigs. 
 

PQA Plus assesses 10 of the principles of pig well-

being through all phases of production including: 
 

• Gilts, sows, boars and neonatal piglets (neonatal 

piglets are included with the gilt, sow and boar 

assessments so they can be assessed at the same 

time as the nursing sow during a walk-through of a 

farrowing facility)  
 

•   Nursery and finisher pigs  

 
Three areas of animal care and well-being will be 

reviewed during the site assessment: 
 

• Records  
 

• Animals  
 

• Facilities  
 
 

Scheduling an Assessment Visit  
If you are a PQA Plus Advisor and are also providing 

PQA Plus education for a producer, there may be 

scheduling and  
educational advantages to doing PQA Plus education at the 

same time as you do the PQA Plus Site Assessment. 

 

Before the Assessment Visit 

 
• If multiple sites of the operation are to be assessed, review the 

sequence of the assessments in order to maintain biosecurity for the 

operation. Guidelines for definitions and for the number of barns, 

sites, etc. follow and are found in this guide.  
 

• It will be helpful to have the caretakers that know the information for 

each assessment point available during the assessment. For 

example, you may need the site manager available to review the 

farm’s emergency action plan.  
 

• Also, gathering records for review will facilitate the assessment. 

Records may be kept on each individual site, at a central location or in 

some combination of the two. Records that will be needed for the 

assessment include:  
 

• Medication and treatment records  
 

• Herd health program records  
 

• Educational/training program records  
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Explanation of Program Elements 

 
The following program elements are found in the PQA Plus Producer Book – italicized, green 

font comments are additional elements written for the Site Assessor’s reference during the 

assessment. 

 

To prepare for and conduct a PQA Plus site assessment 

 

1. Prior to meeting with your PQA Plus Advisor, you can review the PQA Plus educational program either by 
accessing it on-line at www.pork.org or by using printed books supplied by the National Pork Board.  

 

• A producer has the option of accessing the PQA Plus educational program or materials either in printed 

form or on the National Pork Board Web site.  

 
2. Contact a PQA Plus Advisor if you have questions about PQA Plus implementation in your operation or to 

have a discussion about PQA Plus components.  
 

• The producer may contact an Advisor if there are questions about implementation or to go through the 

program with you.  

 

3. PQA Plus Terms and Conditions are found at the bottom of the Assessment Form. These should be 
reviewed prior to meeting with your Advisor and accepted prior to the end of the assessment process.  

 

4. Ask a PQA Plus Advisor to assess the implementation of the PQA Plus GPP 10 principles in your 
operation.  

 
5. Keep a record of the assessment with your Advisor including the:  

 
• Advisor’s name and contact information.  

 
• The Site Assessment Form as completed by the Advisor.  

 
• Assessment points (if any) that need improvement, with the justification for that concern.  

 
• A written record of the assessment will enable changes in the assessment to be tracked over time. The 

Assessment Form includes a section for comments. Use it to record comments about Assessment 

Points that need improvement and notes on a plan to address those needs.  

 
 

6. As advised by your PQA Plus Advisor, address any Principles/Assessment Points that need improvement.  

 
7. Keep a record of how you addressed the noted concerns and the results so you can discuss it with your 

Advisor at your next PQA Plus Site Assessment.  

 
8. With your PQA Plus Advisor, register your operation with the National Pork Board as a PQA Plus Assessed 

Site thereby providing PQA Plus Site Status to the site.  
 

• Completing the assessment information form on the password-protected PQA Plus Advisor Web site 

(located on the National Pork Board’s Web site) will register the production site as a PQA Plus 

Assessed Site. If you are an individual conducting a site self-assessment, your PQA Plus Advisor will 

register your site during your post-assessment consultation.  
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Explanation of Program Elements continued 
 

 
Your PQA Plus Advisor will provide you with a PQA Plus Site Status Certificate.  
 
• After registration of the production site, a PQA Plus Advisor will be able to download and print a PQA 

Plus Site Status Certificate suitable for framing and display.  

 
10. To get maximum benefit from your PQA Plus Site Assessment, talk with your PQA Plus Advisor about 
an appropriate time interval to repeat your PQA Plus Site Assessment and how to track the results.  
 
• The appropriate interval between PQA Plus assessments is site dependent. Quarterly assessments 

will provide the opportunity for monitoring the operation with greater precision than semi-yearly or yearly 

assessments. Factors to consider include the ability of the stockperson and the stability of employment or 

ownership in relation to the operation.  

 
11. To maintain your PQA Plus Site Status, repeat the process every three years.  
 
• Although a site needs to be assessed a minimum of once every three years to maintain PQA Plus Site 

Status, registration is possible at more frequent intervals. The assessments, their results and the 

registration might be used as a producer or employee incentive tool. In addition, there may be scheduling 

and educational advantages to do PQA Plus producer education at the same time as an Advisor conducts 

the PQA Plus site assessment.  
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Assessment Resources 
 

Assessment Form, Benchmarking Appendix and Assessment Guide:  
The Site Assessment Form and Benchmarking Appendix are available to record Assessment Points and to 

help benchmark the current Site Assessment and record areas that may need improvement. The 

Assessment Guide is provided separately and is designed as a supplementary tool to help the Site Assessor 

complete the Site Assessment. 

 
The Assessment Forms and Benchmarking Appendix are also available separate from the PQA Plus 

Producer Book, allowing a reduction in the number of PQA Plus Producer Books an Advisor needs to order 

and/or keep on hand. 

 
Each of the Assessment Points on the Assessment Form will be benchmarked with an Acceptable or  
Develop and implement an action plan answer. 
 
• Some assessment points will have a measure allocated to them. The measures beneath an Assessment 

Point will have an impact on whether that point is marked as acceptable or not. For example, the aerial 

ammonia concentrations in the facility will be expressed as parts per millions (ppm).  
 
• Some assessment points will have a calculation allocated to them. The result of measures and 

calculations beneath an Assessment Point will impact whether that point is marked as “acceptable” or 

“needs improvement”. For example, the percentage of pigs with a body condition score (BCS) of 1.  

 

Example calculation for BCS 
 

1. Number of pigs with BCS of 1 = 2 

  

2. Total number of animals observed = 46 
   

2 ÷ 46 x 100 = 4.3% 

   

 

The Assessment Guide includes formulas, calculations and tools to help the Site Assessor complete the 

Assessment. 

 
Once the measure or calculation for the Assessment Point has been determined and entered on the 

Assessment Form, refer back to the corresponding principle to see if the measure or calculated result falls 

under: 
 
• Acceptable - the value indicates that the measure or calculated result is within an acceptable range. No 

action is needed at this time.  
 
• Develop and implement an action plan - the value indicates that the measure or calculated result is 

outside normal limits and should be addressed.  

 
 
 

 

Terms and Conditions for Assessment Data Submission: The Assessment Form also includes the 

terms and conditions under which site assessment data is collected and reported. These terms and 

conditions seek to protect the Producer’s data to the fullest extent possible as confidential business 

information of a proprietary nature. Data provided to the National Pork Board will be aggregate data and 

will not be provided on an individual producer basis. The Assessment Form is signed by the Advisor and 

the Producer, or the Producer’s authorized designee signifying agreement to the terms and conditions. 
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When should the animals be observed? 
 

• An on-farm assessment should take place under normal operating conditions. For example, it is not 

recommended to perform a site assessment during a disease outbreak.  
 

• Site Assessors should pick a time when the barn/pasture/lot is quiet. Generally this is a period of a few hours 

post-feeding when sows and pigs are resting and there is no other activity by caretaker personnel.  
 

• If it is necessary to conduct a Site Assessment during a period of disease outbreak that seriously affects the 

majority of results so they are not an objective indication of the status of the animals, the assessment should 

be repeated when appropriate.  

 

What is a site? 
 
A site is defined by its National Premises Identification Number. Premises Identification registration occurs at 

the state level. If the state or tribal nation does not provide the location identifiers, a local USDA 

representative can provide the Premises Identification Number. Registration and contact information for each 

state can be found at: http://www.pork.org. 

 

How do I determine how many animals or pens to assess and record per site? 
 

• Use Table 1 to determine how many animals to assess per site.  
 

• If the number of animals on a site doesn’t match a number given in Table 1, round up to the closest number 

on the table. For example, if the producer has 210 pigs round up to 250.  
 

• Use the worksheet below to further determine which pigs to assess on the site. This worksheet will help you 

to understand how many animals to assess and how to take a representative sample from the entire site.  

 
Table 1. Number of individual pigs to be assessed per phase.  

 Total number of pigs per phase Minimum number of pigs to assess  

 50 50  

 100 90  

 150 118  

 250 150  

 350 168  

 450 180  

 600 190  

 700 195  

 800 199  

 1000 205  

 2000 216  

 3000 221  

 4000 223  

 5000 or more 224  
 

Only animals indicated in Table 1 should be included in the assessment. If other animals 

are observed, they may be noted and discussed with the producer. 
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Steps to Identifying which Pigs to Assess. 
 

Step 1.  Identify how many pigs are kept in each type of housing. 
 

Step 2.  Identify the number of pigs you need to assess for each phase based on Table 1. 
 

Step 3. For each phase (breeding and non-breeding) calculate the percentage of pigs present 
in each phase and housing type. For example, the percentage = # sows housed individually 

in gestation ÷ total number of pigs in breeding. 
 

Step 4. Calculate the number of pigs to assess for each phase and housing type. For example, 
the total # of pigs to assess in breeding × the percentage of sows housed individually in 

gestation = the # of individually housed sows to assess. 
 

Step 5. OPTIONAL: For group housed animals, divide the number of pigs to assess by the 
average number of pigs/pen. However, animals from all rooms/barns must be included in the 

assessment. You may want to assess more than the minimum number from Table 1 to 

achieve this. 
 
 
 
 

Always remember to round up 

 

Step 1  Step 2 Step 3 Step 4 Step 5 

  # to assess  
# of pigs 
to 

# of 
pens 

Total Pigs on Site =   from Table 1 
Percentag
e assess 

to 
assess 

Total Pigs in Breeding =        

# in Gestation housed:        

individually =           

in groups of 35 or less =           

in groups >35 =           

# in Farrowing housed:           

individually =           

in groups of 35 or less =           

in groups >35 =           

            

Total Pigs in Non-Breeding =           

# in Nursery (pigs <10 wks of      
age) housed:           

in groups of 35 or less =           

in groups >35 =           
# in Finishing (pigs >10 wks of      
age) housed:           

in groups of 35 or less =           

in groups >35 =           
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 1: Determining the number of individual housed animals to assess 

• A producer has a breed-to-wean site with 200 sows individually housed in gestation stalls and 50 

sows individually housed in farrowing stalls, making a total of 250 individually housed sows on the 

site.  

 

• Using Table 1, the assessment should be done on a total of 150 animals.  
 

• These 150 animals should be spread proportionately throughout the gestation and farrowing 

phases. Review the worksheet below to see how to achieve good representation throughout all 

phases on the site.  
 

• According to the calculations, 120 sows should be assessed in gestation and 30 sows should be 

assessed in farrowing, totaling 150 sows assessed on the site.  
 

Step 1  Step 2  Step 3 Step 4 Step 5 
 

 25
0 

# to 
assess   # of pigs to # of pens to 

 

Total Pigs on Site = 
from Table 

1  Percentage assess assess 
 

Total Pigs in Breeding =  250  150     
 

# in Gestation housed:         
 

individually =  200    

 200 ÷ 250 = 
0.8 

 150 x 0.8 = 
120   

 

in groups of 35 or less =            
 

in groups >35 =            
 

# in Farrowing housed:            
 

individually =  50    

 50 ÷ 250 = 
0.2 

 150 x 0.2 = 
30   

 

in groups of 35 or less =            
 

in groups >35 =            
 

             
 

Total Pigs in Non-Breeding 
=            

 

# in Nursery (pigs <10 wks 
of       

 

age) housed:            
 

in groups of 35 or less =            
 

in groups >35 =            
 

# in Finishing (pigs >10 wks 
of       

 

age) housed:            
 

in groups of 35 or less =            
 

in groups >35 =            
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Example 2: Determining the number of animals to assess with large group 

and individually housed animals: 
 
• A producer has a breed-to-wean site with 110 gestating sows in one large group pen and 20 

farrowing sows with their piglets in individual housing for a total of 130 sows on the site.  
 

• Using Table 1, the assessment should be done on a total of 118 sows. Since 130 is not listed in 

the table, remember that you must round up to the next highest number.  
 

• These 118 animals should be spread proportionately throughout the gestation and farrowing 

phases. Review the worksheet below to see how to achieve good representation throughout all 

phases on the site.  
 

• According to the calculations, 100 sows should be assessed in gestation and 18 sows should be 

assessed in farrowing, totaling 118 sows assessed on the site. Remember to round up in the 

calculations.  

 

Step 1   Step 2 Step 3 Step 4 Step 5 
 

 
130
  

 # to assess  # of pigs to 
# of pens 

to 
 

Total Pigs on Site =  
from 

Table1 Percentage assess assess 
 

Total Pigs in Breeding =  130   118    
 

# in Gestation housed:         
 

individually =            
 

in groups of 35 or less =            
 

in groups >35 =  110    

 110÷130=0.
85 

 118 x 
0.85=100 

 100 ÷ 
110=1 

 

# in Farrowing housed:            
 

individually =  20    

 20÷130=0.
15 

 118 x 
0.156=18   

 

- in groups of 35 or less =            
 

in groups >35 =            
 

             
 

Total Pigs in Non-Breeding =            
 

# in Nursery (pigs <10 wks of       
 

age) housed:            
 

in groups of 35 or less =            
 

in groups >35 =            
 

# in Finishing (pigs >10 wks of       
 

age) housed:            
 

in groups of 35 or less =            
 

in groups >35 =            
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Example 3: Determine the number of pigs to assess on a site with 

group and individually housed animals: 
 
• A producer has a farrow-to-finish site with 6245 pigs of which there are 245 in the breeding 

herd and 6000 in the non-breeding herd:  
 

• 100 sows housed individually in gestation, one large gestation group with 120 sows and 25 

sows in farrowing housed individually  
 

• 100 pens of nursery pigs with 20 pigs per pen and 200 pens of finisher pigs with 20 pigs per 

pen  
 

• Based on Table 1, assess a total of 150 pigs in the breeding herd and 224 pigs in the non-

breeding herd. Review the worksheet below to see how to achieve good representation 

throughout all phases on the site.  
 

• 62 individually and 74 group housed sows in gestation and 15 sows should be assessed 

in farrowing totaling 150 sows assessed on the site. Also, 74 nursery pigs (approximately 

4 pens) and 150 finisher pigs (approximately 8 pens) totaling 224 non-breeding animals 

assessed on the site. Remember to round up in the calculations.  
 

Step 1   Step 2 Step 3 Step 4 Step 5  

 

6245  

 

# to 
assess  # of pigs to # of pens to  

Total Pigs on Site =  

from 
Table1 Percentage assess assess  

Total Pigs in Breeding = 245   150     

# in Gestation housed:          

individually =  100     100÷245=0.41  150 x 0.41=62    

in groups of 35 or less =             

in groups >35 =  120    120÷245=0.49  150 x 0.49=74  74 ÷ 120≈1  

# in Farrowing housed:             

individually =  25     25÷245=0.10  150 x 0.10=15    

in groups of 35 or less =             

in groups >35 =             

              

Total Pigs in Non-Breeding =  6000   224        

# in Nursery (pigs <10 wks of        

age) housed:             

in groups of 35 or less = 2000      2000÷6000=0.33  224 x 0.33=74  74÷20 ≈ 4  

in groups >35 =             

# in Finishing (pigs >10 wks 
of        

age) housed:             

in groups of 35 or less = 4000      4000÷6000= 0.67  224 x 0.67=150  150÷20 ≈ 8  

in groups >35 =             
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Example 4: Determine the number of pigs to assess on a site with 

group housed animals: 
 

• A producer has a wean-to-finish site with 5,000 pigs of which:  
 

• 3,000 are in the nursery in groups of 40 pigs per pen across 12 rooms  
 

• 2,000 are in finishing in groups of 50 pigs per pen in one barn  
 

• Using Table 1, the assessment should be done on a total of 224 pigs.  
 

• These 224 pigs should be spread proportionately throughout the nursery and finishing 

phases. Review the worksheet below to see how to achieve good representation throughout 

all phases on the site.  
 

• According to the calculations, 134 pigs (approximately 4 pens) in the nursery and 90 pigs 

(approximately 2 pens) in finishing should be assessed. Notice that in the nursery, you will 

only assess 4 pens across 12 rooms so you will need to increase the number of pigs 

and/or pens you assess to ensure you include pigs from all rooms/barns in the 

assessment.  

 

Step 1  Step 2 Step 3 Step 4 Step 5  

 

5000 

# to 
assess  # of pigs to 

# of pens 
to  

Total Pigs on Site = 

from 
Table1 Percentage assess assess  

Total Pigs in Breeding =       

# in Gestation housed:         

individually =         

in groups of 35 or less =            

in groups >35 =        

# in Farrowing housed:            

individually =         

in groups of 35 or less =            

in groups >35 =            

             

Total Pigs in Non-
Breeding = 5000  224        

# in Nursery (pigs <10 wks 
of       

age) housed:            

in groups of 35 or less =        

in groups >35 =  3000    3000÷5000=0.6  224 x 0.6=134  134÷40 ≈ 4  

# in Finishing (pigs >10 
wks of       

age) housed:            

in groups of 35 or less =         

in groups >35 =  2000    2000÷5000= 0.4  224 x 0.4=90  90÷50 ≈ 2  
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GPP #10: Provide proper swine care to improve swine well-being. 
 

Items that are considered “action items” for the Site Assessor are noted in green font and 

are prefaced with a checkmark. 
 
Care and well-being principles  
There are many factors within a pig’s environment that will influence its overall well-being. 

Providing proper swine care is one commitment that the caretaker can make to assure the 

well-being of the pigs in the herd. Good Production Practice #10 contains explanations 

and implementation strategies of twelve such principles. 
 

 

1. Recordkeeping 

 

Veterinarian/Client/Patient Relationship (VCPR) 
 

• A VCPR allows the caretaker and veterinarian to work together to ensure the health 

and well-being of the pigs on that operation. A VCPR is defined in the US Code of 

Federal Regulations (21 CFR Part 530) and is described in further detail in GPP #2.  
 

• Keeping the VCPR and other records in a central location, at least during the 

assessment, will help streamline to the site assessment process.  
 

• A VCPR can be verified by a letter confirming the relationship, veterinary bills, a phone 

call to the herd veterinarian who can assure VCPR or medical prescription labels. 

Verification must be dated within the past 12 months.  
 

• Does the swine operation have a VCPR?  
 

• Yes- Mark “Acceptable” on the Assessment Form.  
 

• No – Mark “Develop and Implement an Action Plan” on the Assessment Form.  
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Medication and Treatment Records 
 

• Medication and treatment records provide the health history of each individual pig as 

well as well as help to ensure food safety. By tracking the medication and treatment of 

animals within a herd, a producer will be able to identify trends and work towards an 

improved herd health. It is suggested that food animal producers should keep 

medication and treatment records for 12 months after marketing a medicated animal.  
 

• For a complete explanation of medication and treatment records, refer to GPP #5, 

“Maintain Medication and Treatment Records”. A sample treatment form is provided in 

the Appendix of the PQA Plus Producer Book. It will help the swine operation organize 

their system and provide a useful tool for discussion with an Advisor.  
 

• Review the swine operation’s medication and treatment record system. PQA Plus or 

equivalent forms must be kept for 12 months.  
 

• Does the swine operation have 12 months of medication and treatment records?  
 

• Yes – Mark “Acceptable” on the Assessment Form.  
 

• No – Mark “Develop and Implement an Action Plan” on the Assessment Form.  
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Documented Caretaker Training Program 
 

• One of the most important factors in animal well-being is the husbandry skill of the people 

caring for the animals. That means the knowledge and training of the people working with the 

animals and the attitude of the caretaker is the foundation upon which animal well-being is built.  

 

• Different production systems have different training program needs, therefore, the training 

program should be customized to match the needs of the operation. A standard operating 

procedure for training the caretakers in the operation should be implemented. Such a program 

could be requiring caretakers to participate in the PQA Plus education program.  
 

• There are at least three areas common to all production systems that address swine well-being 

including:  
 

• Euthanasia  
 

• Handling  
 

• Husbandry  
 

• The Pork Checkoff offers the Pork Production Resources training materials on CD- and DVD-

Rom including a Production Series that addresses euthanasia, handling, and husbandry of 

swine. Additional training materials are available online at www.pork.org.  
 

• Review the swine operation’s training records. Documentation should include trainee 

name, trainer name, and date.  
 

• Does the swine operation have documentation of caretaker training?  
 

• Yes – Mark “Acceptable” on the Assessment Form.  
 

• No – Mark “Develop and Implement an Action Plan” on the Assessment Form.  
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2. Emergency Support 
 

The producer and caretakers cannot be on-site continuously, however, emergencies can occur at 

any time. By ensuring that a backup plan is in place and that everyone who works on site is 

familiar with the plan, animals will receive proper attention in the event of power loss, natural 

disasters or ventilation equipment fails. A clear written plan that everyone can read and 

understand must be posted around the site. 
 
 

 

Written Action Plan 
 

• In case of an emergency, quick communication is important. The facility should have a 

written emergency action plan for a variety of emergencies that might be encountered. The 

plan should include having the names and telephone numbers of the owner, veterinarian, 

equipment suppliers and the fire and/or police departments posted near telephones.  

 

• All caretakers should be familiar with emergency procedures for the operation.  
 

• Design layout of the operation will be helpful to emergency response personnel. Details 

such as building design, hazard locations and animal numbers per barn will aid them in their 

response to an emergency situation.  
 

• Review the swine operation’s written emergency action plan. The plan should cover 

various emergencies (fire, weather, power outages). The plan should include 

telephone numbers for owner, veterinarian, fire and police and should be posted.  
 

• Does the site have a written emergency action plan?  
 

• Yes – Mark “Acceptable” on the Assessment Form.  
 

• No – Mark “Develop and Implement an Action Plan” on the Assessment Form.  
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Emergency Backup System 

 
• Facilities should have intervention procedures or equipment to prevent death of animals in 

the event of mechanical ventilation failure. Intervention procedures will be dependent upon 

ventilation type.  
 

• Periodic testing of this emergency system to help identify problem areas or 

maintenance updates to the system should be conducted.  
 

• Review the emergency backup system. A system should be in place in the 

case of mechanical ventilation failure. This system can be manual procedures 

that are in place or the facilities should be equipped to provide some 

automated intervention to prevent the death of the animals.  

 
• Does the site have an operational emergency backup system? 
 

• Yes – Mark “Acceptable” on the Assessment Form.  
 

• No – Mark “Develop and Implement an Action Plan” on the Assessment Form.
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3. PQA Plus Site Assessment  
 

• Conducting an on-farm Site Assessment at least every three years will help the 
producer be aware of new developments, equipment, production practices and 

research that can affect the well-being of the animals on the farm. This program also 

provides knowledge for tracking and benchmarking animal well-being on the   
operation. To retain its PQA Plus Site Status, a site assessment must be completed 

and the site registered every three years.  
 

• While not recommended, a self-assessment may be performed. A limitation of a self-

assessment maybe the ability to maintain objectivity. As a caretaker, you work with 

your herd on a daily basis and may not be aware of slight changes in the 

environment that could affect the well-being of the pigs. In the event a self-

assessment is performed, a producer will need to complete the self-assessment 

training portion of the PQA Plus education program, complete and pass an exam and 

earn the PQA Plus Site Self-Assessment Endorsement.  
 
 

• Following a site self-assessment, the producer Site Assessor must discuss the 

results with a PQA Plus Advisor to complete the site registration process and earn 

PQA Plus Site Status.  
 
 
 

• Verify that the site has been assessed within the past three years, or that this 

assessment is the site’s first PQA Plus Site Assessment.  
 

• Has the site had a PQA Plus Site Assessment in the past three years?  
 

• Yes – Mark “Acceptable” on the Assessment Form.  
 

• No – Mark “Develop and Implement an Action Plan” on the Assessment Form.  
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4. Daily Observation  
 

• Daily observation and prompt delivery of care are critical to addressing individual 

animals’ health and to detecting facility or management issues that need to be 

addressed. In addition, daily pig observation helps to assess the effectiveness of health 

and nutrition programs, the suitability of facilities and the quality of stockmanship.  
 

• As you walk through the facilities record animal, facility or management concerns.  
 

• A log or record book should be kept that shows that someone has observed the animals 

every day. An example of this record might be the posting of a calendar, paper or poster 

inside the door of the facility or building. This can also be an opportunity to record such 

information as daily water intake or high/low temperatures within the barn. Minimum 

information to be recorded would include the person’s name or initials, the date, and the 

location or building. A sample observation record form can be found in the appendix of 

the PQA Plus producer book.  
 

 
• Review the daily observation records that show that someone has observed the 

animals every day. The record should include the date, caretaker name or initials, 

and building identification. Records should be kept for 12 months. Examples of 

daily observation records include: log, calendar, water usage record, high/low 

temperature recordings, sow cards, etc.  

 

• Does the site have daily observation records?  
 

• Yes – Mark “Acceptable” on the Assessment Form.  
 

• No – Mark “Develop and Implement an Action Plan” on the Assessment Form.  
 

 

Seriously Ill, Non-Ambulatory or Dead Animals 
 

• As you conduct the assessment, watch for pigs that that are seriously ill, in some 

way disadvantaged or are dead and that have not been detected. These animals 

can give valuable information about the other animals’ conditions.  
 

• An animal should be considered non-ambulatory if it refuses to get up or if it can 

stand with support but refuses to bear weight on two of its legs. For animals under 

veterinary care, unless there are special circumstances, no more than two days of 

intensive care with no improvement or prospect for improvement should be allowed 

before the animal is euthanized.  

 

• Verify that the operation has a treatment or notification plan in place for instances 

when animals with concerning health conditions are found.  
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Treatment Pen 

 
• Verify that there is a plan for how an animal could be isolated from the rest of the herd if 

needed for treatment or recovery. This area might be a temporary or permanent separate 

pen or enclosure or it might also be an individual stall.  
 

• A pig should be moved to a treatment pen when its health and well-being is compromised 

by its fellow pen mates or if treatment of the animal is inhibited by remaining with the 

group. Review the operation’s plan for appropriate isolation and care for each stage of 

production.  
 

• It is important to provide care for the pig to enhance its potential for recovery. It also is 

important to remember that if a pig in a treatment pen has shown no improvement or has 

no prospect for improvement after two days of intensive care, the pig should be 

euthanized.
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5. Animal Evaluation 

 
Animal evaluation will help verify that the other aspects of the well-being program have been 

successfully extended to the animals themselves. 
 

 
Production Performance 

 
• The production performance of the pig often can be an indicator of the well-being of the pig.  

 
• Some production performance measures to track include: average daily gain, feed 

efficiency, mortality rates and farrowing rates. A change in any one of these measures can 

be a potential indicator of a change in the well-being of the pigs. These traits may depend 

upon genetics and nutrition, so it is important to benchmark these performance measures 

in the herd over time to better understand what the typical performance of the herd is as 

well as allow you to identify changes in the well-being of the herd.  

 

Physical Evaluation 
 

Look at the pigs’ skin and extremities. Do they walk with equal weight on all four legs? Do 

they have wounds that indicate fighting? 
 
 

Lameness 

 
• Observe the pigs while they are standing or walking on a flat surface. A lame pig is one that 

cannot bear full weight on all four legs, including shifting weight from leg to leg because of 

pain. Count the number of lame pigs and calculate the percent of observed pigs that are 

lame.  

 

• Try to identify causes of lameness and discuss a prevention plan.  
 
• Complete the calculation below and record in the Benchmarking Appendix. 

 

 

 

Calculation (example) (actual) 
   

1. Number of pigs lame = 25  
   

2. Total number of animals observed = 63  
   

(#1 ÷ #2) x 100 = 39.7% % 
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Skin Lesions (abscesses or wounds) 

 
• If skin lesions are present, count how often they occur and note their location to identify 

important clues about their sources and about ways to prevent them.  
 

• Work to identify causes of the lesions and develop a prevention plan. Record comments 

on the Benchmarking Form as needed.  
 

• Look for and note skin lesions on:  
 

• Main part of the body – on the shoulder, belly, back, flank and limbs (both front and 

back legs)  
 

• Hooves  
 

• Head and ears – to include the cheek, ears, snout, mouth and chin  
 

• Tail and genital areas  
 

• Abscesses are fluid filled pockets in or under the skin that may cause the skin to be 

raised. They may result from a deep bruise, a penetrating injury or an injection. Pay 

attention to how many pigs have abscesses and if one location is more common than 

others are.  
 

• Complete the calculation below and record in the Benchmarking Appendix. 
 
 
 
 
 
 

Calculation (example) (actual) 
   

1. Number of pigs with abscesses = 10  
   

2. Total number of animals observed = 63  
   

(#1 ÷ #2) x 100 = 15.9% % 
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  Skin Lesions (abscesses or wounds) continued 

 
• Wounds are defined as a break that completely penetrates the skin, for example bites or 

other lesions that penetrate through the skin. Count the wounds and note their location, for 

example on the shoulder, vulva or other parts of the body. A wound should be included in 

the count if a scab that is tightly adhered to the wound covers it. If the scab is ready to fall 

off, it does not need to be included.  
 

• Complete the calculation below and record in the Benchmarking Appendix. 

 

 

Calculation (example) (actual) 
 

   
 

1. Number of gilts, sows and boars 
10 

 
 

with wounds on the shoulder =  
 

  
 

2. Total number of gilts, sows and boars observed = 63  
 

    

(#1 ÷ #2) x 100 = 15.9% % 
 

    

   
 

1. Number of sows and gilts 
5 

 
 

with wounds on the vulva =  
 

   

2. Total number of sows and gilts observed = 63  
 

    

(#1 ÷ #2) x 100 = 7.9% % 
 

    

   
 

1. Number of gilts, sows and boars 
8 

 
 

with wounds on other parts of their bodies =  
 

   

2. Total number of gilts, sows and boars observed = 63  
 

    

(#1 ÷ #2) x 100 = 12.7% % 
 

    

   
 

1. Number of nursery and finisher pigs with 
30 

 
 

wounds on any part of their body =  
 

  
 

2. Total number of nursery and finisher pigs 
600 

 
 

observed =  
 

  
 

(#1 ÷ #2) x 100 = 5.0% % 
 

    

 
 
 

• Rectal prolapses are an eversion, or the turning inside out, of the rectal lining. Common 

causes are coughing and pigs piling to stay warm. Genetics might also contribute to their 

occurrence.  

 

• Work to identify causes and develop a treatment and prevention plan.  
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Swine Behavior 
 
Pigs that have repeated exposure to pleasant handling are relaxed around people and 

generally will be easier to move. Normally, a pig may initially act fearful or excitable as a 

protective reaction but then relax and maybe even explore your presence by nosing or biting 

at your legs or feet. Note that this can be affected by recent vaccinations or blood collection. 

Swine that are repeatedly exposed to unpleasant handling and abuse will show evidence of 

fear in the presence of humans. 
 
Watch how the pigs react to people being around. Are they inquisitive? Are they fearful? 
 

• Swine behavior will be reflective of the quality of the care received and suitability of the 
facilities.  
 

• Watch how the animals react to you or someone else as this can give an important indication 

of how they are being handled.  
 

• Review methods to maximize positive, beneficial human-pig interaction.  
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6. Body Condition Score  
 

• Body condition scores are useful to assess the adequacy of the nutrition program and 

the effectiveness of the heating and cooling strategies in the facility’s management 

plan.  
 

• Body condition scoring has been adopted from the industry standard which is based 

on a 1 (emaciated) to 5 (obese) system as shown by the scale in figure 6.1.  
 

• ANY animal with a body condition score less than 2 should receive immediate 

attention in effort to improve their body condition.  
 

• While emaciated (body condition score 1) is a potential indicator of a pig’s well-being, 

an obese pig also has increased risks to health.  
 

• Either extreme could be an indication of a management need and a cause for 

discussion with the producer.  
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• Complete the calculations below and record on the Assessment Form. 
 
 

BCS Calculation — Gilts, Sows and Boars  (example) (actual)  
    

1. Number of gilts, sows and boars 

3 

  

with body condition score 1 = 
  

   

2. Total number of gilts, sows and boars observed = 63   
     

(#1 ÷ #2) x 100 = 4.8% %  

     

 
• Review the table below and make appropriate marking on the Assessment Form. 

 

 

Is the BCS calculation: 
 

 Less than or equal to 1% BCS of 1  Acceptable 
    

 Greater than 1% BCS of 1  Develop and Implement Action Plan 
    

 
 
 

 
• Complete the calculations below and record on the Assessment Form. 

 
BCS Calculation — Nursery and Finisher 

Pigs (example) (actual) 
 

   
 

1. Number of nursery and finisher pigs 
4 

 
 

with body condition score 1 = 
 

 

  
 

2. Total number of nursery and finisher pigs observed = 600  
 

   
 

(#1 ÷ #2) x 100 = 0.7% % 
 

   
 

 
• Review the table below and make appropriate marking on the Assessment Form. 

 

 

Is the BCS calculation: 
 

 Less than or equal to 3% BCS of 1  Acceptable 
    

 Greater than 3% BCS of 1  Develop and Implement Action Plan 
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• Complete the calculations below and record in Benchmarking Appendix. 

 

 

 

BCS Calculation — Gilts, Sows and 
Boars (example) (actual) 

 

     

 1. Number of gilts, sows and boars 
5 

 
 

 
with body condition score 2 =  

 

   
 

 2. Total number of gilts, sows and boars observed = 63  
 

     

 (#1 ÷ #2) x 100 = 7.9% % 
 

     

     

 1. Number of gilts, sows and boars 
47 

 
 

 
with body condition score 3 =  

 

    

 2. Total number of gilts, sows and boars observed = 63  
 

     

 (#1 ÷ #2) x 100 = 74.6% % 
 

     

    
 

 1. Number of gilts, sows and boars 
5 

 
 

 
with body condition score 4 =  

 

   
 

 2. Total number of gilts, sows and boars observed = 63  
 

     

 (#1 ÷ #2) x 100 = 7.9% % 
 

     

     

 1. Number of gilts, sows and boars 
3 

 
 

 
with body condition score 5 =  

 

   
 

 2. Total number of gilts, sows and boars observed = 63  
 

     

 (#1 ÷ #2) x 100 = 4.8% % 
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7. Body Space 
 
 Physical Space to Accommodate the Body 

 
• For pig space to be considered adequate, the pig must be able to:  

 
• Easily lie down fully on its side (full lateral recumbency) without having to lie on 

another pig and easily stand back up.  
 

• Lie down without the head having to rest on a raised feeder.  
 

• Additionally, a pig housed in a stall must be able to lie down fully on its side without 

the head having to rest on a raised feeder and the rear quarters coming in contact with 

the back of the stall at the same time.  
 

• In the case of stalls, it is important to make sure the stall size is appropriate for the size of 

the animal and does not cause injury to the animal and so it is able to perform all of the 

criteria above. In group housing, close observation and professional judgment in modern 

facilities may allow higher stocking densities without interfering with the pigs’ well-being. 

Production practices, such as group size, ventilation equipment and rate, and type of floors 

(partial versus total slats) have an effect on proper stocking densities.  
 

• Complete the calculations below and record on the Assessment Form. 
 

Body Space Calculation – Gilts, Sows and 
Boars (example) (actual) 

 

    

1. Number of gilts, sows or boars meeting 
60 

 
 

space requirements =  
 

   

2. Total number of gilts, sows and boars observed = 63  
 

    

(#1 ÷ #2) x 100 = 95.2% % 
 

    

 
 
 
 
 

• Review the table below and make appropriate marking on the Assessment Form. 
 

 

Is the Body Space Calculation result: 
 

 90% or more meeting   
 space requirements  Acceptable 
    

 Less than 90% meeting   
 space requirements  Develop and Implement Action Plan 
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• Complete the calculations below and record on the Assessment Form. 
 

Body Space Calculation – Nursery and Finisher 
Pigs (example) (actual) 

 

   
 

1. Number of nursery and finisher pigs 
590 

 
 

meeting space requirements =  
 

  
 

2. Total number of nursery and finisher pigs observed = 600  
 

    

(#1 ÷ #2) x 100 = 98.3% % 
 

   
 

 
• Review the table below and make appropriate marking on the Assessment Form. 

 

 

 

 

Is the Body Space Calculation result: 
 

 90% or more meeting   
 space requirements  Acceptable 
    

 Less than 90% meeting   
 space requirements  Develop and Implement Action Plan 
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8. Euthanasia 
 

Written Euthanasia Plan 
 

• Every operation will eventually need to euthanize a sick or injured pig. It is important to 

have a written action plan in place in order to be prepared for an event requiring 

euthanasia.  

 

• Make sure that the producer knows what equipment to use and how to use and store it 

correctly. Worker safety is a critical component of an effective implementation plan.  
 

• The On-Farm Euthanasia of Swine brochure provides information to help the producer 

choose the appropriate method by considering the following:  
 

A. Human safety  
 

B. Pig well-being  
 

C. Practicality/technical skill requirements  
 

D. Cost  
 

E. Aesthetics  
 

F. Limitations  
 

• Discuss the euthanasia action plan for each stage of production in the operation and 

ensure that the action plan is posted in a prominent place in the facility and that all 

caretakers are trained to use the plan. The written euthanasia plan should conform to 

AASV guidelines.  

 

• Does the site have a written euthanasia plan?  
 
• Yes – Mark “Acceptable” on the Assessment Form. 
 
• No – Mark “Develop and Implement an Action Plan” on the Assessment Form. 
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Timely Euthanasia 
 

Euthanasia is defined as humane death occurring with minimal pain or distress. Timely 

euthanasia, as well as using appropriate methods and equipment, is critical to the well-

being of these pigs. 
 

• Timeliness  
 

• Discuss the euthanasia decision-making process.  
 

• Timeliness is defined as:  
 

• Animals showing no improvement or having no prospect for improvement after two days of 
intensive care are euthanized, unless there are special circumstances.  
 

• Severely injured or non-ambulatory pigs with the inability to recover are euthanized 
immediately.  
 

• Any animal immobilized with a body condition score of 1 should be euthanized immediately.  
 

• Make sure a plan is in place to have a trained caretaker available 24 hours a day, 7 days a 

week, in the event emergency euthanasia is required.  
 

• Functional Equipment  
 

• Assess the equipment used for euthanasia of pigs for proper repair and functionality.  
 

• Euthanasia equipment should be centrally located for use throughout the site and available 

24 hours a day.  
 

• A maintenance record can help to demonstrate that the condition of the equipment is being 

addressed.  
 

• Take note of any observed animals that have not been euthanized in a timely manner 

as defined above.  
 

• Are pigs euthanized in a timely manner?  
 

• Yes – Mark “Acceptable” on the Assessment Form.  
 

• No – Mark “Develop and Implement an Action Plan” on the Assessment Form.  
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9. Facilities  
 

• Are the facilities in a good state of repair? The facilities are defined as barn structural 

components, penning, feeders, waterers, flooring, chutes and alleyways. Penning, 

floors, chutes and alleyways should be appropriate for the phase of production and has 

not caused injury to the animals. Penning, floors, chutes and alleyways should be in a 

good state of repair and has not caused injury to the animals. Feeders and waterers in 

good states of repair will allow for unobstructed feed or water delivery to the pigs.  
 

• Yes – Mark “Acceptable” on the Assessment Form.  
 

• No – Mark “Develop and Implement an Action Plan” on the Assessment Form.  

 

Pen Maintenance 

 
• Review pens for objects protruding from fences that could affect the number and type 

of skin lesions on pigs.  
 

• Look for broken slats that could contribute to lameness or other leg injuries.  
 

• Nursery pigs in a wean-to-finish facility may be at risk for increased leg injuries due to 

the distance between slats.  
 

• For inside facilities, floors for all phases of production should be rough enough to 

minimize slips and falls but not so rough as to injure the pad of the hoof.  
 

• Complete the calculations on page 33 and record in the Benchmarking Appendix. 
 
 

 

Feeder Space 

 
• Verify that the number of feeding spaces and their size allows pigs to consume their daily 

ration without unnecessary fighting and competition.  
 

• Additional information can be found in the Swine Care Handbook, Chapter 3, “Facilities and 

Equipment.”  

 
 

• Complete the calculations on page 33 and record in the Benchmarking 
Appendix. 
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  Feeder Space continued 

 

  
 
 
 
 

 

 

Calculation - Flooring (example) (actual) 
 

   
 

1. Number of pens with damaged flooring that could 
2 

 
 

injure the animals = 
 

 

  
 

2. Total number of pens observed = 30  
 

   
 

(#1 ÷ #2) x 100 = 6.7% % 
 

   
 

   
 

Calculation - Fencing (example) (actual) 
 

    

1. Number of pens with damaged fencing that could 
1 

 
 

injure the animals =  
 

   

2. Total number of pens observed = 30  
 

    

(#1 ÷ #2) x 100 = 3.3% % 
 

   
 

   
 

Calculation - Equipment (example) (actual) 
 

    

1. Number of pens with damaged equipment that could 
2 

 
 

injure the animals =  
 

   

2. Total number of pens observed = 30  
 

    

(#1 ÷ #2) x 100 = 6.7% % 
 

   
 

   
 

Calculation - Feeder Space (example) (actual) 
 

    

1. Number of pens with adequate feeder space = 20  
 

    

2. Total number of pens observed = 20  
 

    

(#1 ÷ #2) x 100 = 100% % 
 

   
 

   
 

Calculation - Adequate Water (example) (actual) 
 

   
 

1. Number of pens with adequate water availability = 19  
 

    

2. Total number of pens observed = 20  
 

    

(#1 ÷ #2) x 100 = 95% % 
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Water Availability 

 
• Water must be available at least twice daily and in a quantity sufficient to fully satisfy the 

pigs.  
 

• Enough waterers should be available within a pen to decrease the competition for the 

resource.  
 

• Waterers should be designed so animals can drink freely and have flow rates that easily 

meet the pigs’ water intake requirements. Specific information about appropriate water 

requirements per day and flow rates are as follows:  

 

 
 

Production Water Requirement Flow Rate 

Phase (gallons/pig/day) (sec/pint) 

Nursery 0.7 70 
   

Growing 2 to 3 50 
   

Finishing 3 to 5 50 
   

Gestating sows 3 to 6 35 
   

Lactating sows 2.5 to 7 35 
   

Boars 5 35 
   

 
• Turn on waterers to ensure functionality.  

 
• In the instance of wet/dry feeders or cup waterers, flow rate can be difficult to measure. In 

these instances, it is necessary to ensure that the internal diameter of the supply line is 

large enough to allow sufficient water flow to accommodate the desired flow rate for all 

waterers if they were all to be used at the same time. It is also important to follow 

manufacturer recommendations for the water pressure necessary for each specific 

waterer design.  
 

 
• Complete the calculations on page 31 and record in the Benchmarking 
Appendix. 
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10. Handling and Movement 
 

 

Proper Handling 
 

• Proper handling and movement will help demonstrate that the training program is being 

implemented.  
 

• Details about properly handling and moving pigs can be found in the Trucker Quality 

Assurance™ Program (TQA™ 2005), a program that includes well-being and meat quality 

aspects of trucking and transporting pigs, the Pork Checkoff swine handling video and the 

Swine Care Handbook.  

 

• Evaluate the handling and movement of pigs in the facility. Use the following items during 

your observations:  
 

• Handlers should be quiet and calm during animal movement.  
 

• Look for visual distractions, such as people, unnecessary equipment and other 
pigs, in the path of movement.  

 
• Move pigs in groups of six or fewer using appropriate driving equipment for your 

safety.  
 
 
 
 

Equipment 
 

• Review equipment type, availability and proper repair.  
 

• A sorting board is the most effective tool for moving a pig because it blocks the pig’s 
path and vision while protecting the person holding the sorting board. Rattles, 
shakers, flags and similar tools are quite effective in moving pigs. The use of electric 
prods is a stressful event and should be avoided or absolutely minimized and pigs 
should never be prodded in sensitive areas such as the eyes, nose, anus, testicles, 
etc.  

 
 

• If regular use of an electric prod is noted, discuss handling procedures and facilities.  

225



 

 
 
 

 

11. Ventilation 
 
Air temperature and air quality can impact the well-being of the pigs on the operation. These two 

factors can be controlled through adequate ventilation. The management and quality of the  
ventilation system in each system will help determine the pig’s comfort. Every type of housing 

system must provide conditions that are conducive to good health, growth and performance at 

all stages of the pig’s life. 
 
 
 

Temperature Control 

 
• Provisions for heating and/or cooling should be present and in working order during 

extremes in weather. The facility should provide for moderating temperature enough to 

prevent the pig  

from displaying extreme thermoregulatory behaviors. Pigs perform thermoregulatory 

behaviors in effort to help regulate their body temperature. These behaviors are the best 

indicator of the pig’s perception of the temperature in its environment.  
 

• As you walk through the facility watch the pigs’ behavior. It is important to monitor these 

behaviors without disturbing the pigs.  
 

• If air temperature is too cold, pigs will huddle together, shiver and excessively pile onto 

each other to keep warm.  
 

• If the air temperature is too hot, pigs will try to avoid body contact with other pigs and often 

have increased respiration rates.  

 

 
 

Do the pigs show any thermoregulatory behaviors that indicate they are too hot or 
too cold? 

 Yes- Mark “Develop and Implement an Action Plan” on the Assessment Form. 

 No- Mark “Acceptable” on the Assessment Form.  

 

The images above portray the thermoregulatory laying postures  of pigs in an environment with three different 

air temperatures.  Take note of the pigs in relation to each other as well as the amount of free space within the pen.  Image A 

depicts a pen of 10 pigs in an environment with cold air temperature.  These pigs huddle very close together in a dense pile 

in one area of the pen.  Image B depicts a pen of 10 pigs in an environment with ideal air temperature.  These pigs have 

body contact with each other but do not pile excessively.  Image C depicts a pen of 10 pigs in an environment with hot air 

temperature.  These pigs spread out throughout the pen and avoid physical contact with other pigs in the pen. Figure 11.1 

is taken from Shao et al., 1997 in volume 40 of the Transactions of the American Society of Agricultural Engineers. 
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Temperature Control continued 

 
• Respiration rates are checked by counting breaths per minute and normal ranges for healthy 

pigs can be found in Table 11.2.  

 
Table 11.2. Normal Respiration Rates for Swine  

 Production Phase Respiratory Rate (breaths/minute)  

 Prenursery 50-60  

 Nursery 25-40  

 Growing 30-40  

 Finishing 25-35  

 Gestating sows 13-18  

 Lactating sows 15-22*  

 Boars 13-18  
 

Table adapted from Diseases of Swine, 2006 
 

*Respiration rates will increase beginning 24 hours prior to farrowing and should return to normal 

by 24 hours post-farrowing. 
 
 

• If there is a question about the air temperature in the barn or thermoregulatory behaviors, record 

the temperature measurements. When evaluating air temperature, take measurements at pig 

height (approximately 1 ft above the floor) where pigs are located. Table 11.3 gives the critical 

limits and preferred temperature ranges for pigs in various stages of production. Upper and lower 

critical temperatures define the Thermal Comfort Zone or the range of temperatures that the pig 

does not have to use heat conserving or dissipating mechanisms (such as shivering, huddling or 

panting).  

 
Table 11.3. Thermal limits for Swine  

 
Production Phase 

Lower Upper Preferred  
 

 
critical limit

1
 critical limit

2
 range 

 
 

   
 

    60-75°F for  
 

 Lactating sow and litter 50°F for sow 90°F for sow sows; 85-90°F  
 

    for piglets  
 

 Prenursery, 10-30 lbs 60°F 95°F 75-80°F  
 

 Nursery, 30-75 lbs 40°F 95°F 65-80°F  
 

 Growing, 75-150 lbs 25°F 95°F 60-75°F  
 

 Finishing, 150-market lbs 5°F 95°F 50-75°F  
 

 Sows or Boars 5°F 90°F 60-75°F  
  

1
Bedding, supplemental heat, or other environmental modification is recom-

mended when air temperatures approach the lower critical limit. 
2
Except for brief periods above these air temperatures, some form of cooling 

should be provided when temperatures approach upper critical limits. 
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Air Quality 
 

Ammonia 
 

• Air quality can directly impact the health and well-being of the pig. Air quality can be 

controlled with a natural or mechanical ventilation system that is in working order and that 

can operate without interruption.  
 

• There are several contaminates, such as dust and various gasses, that contribute to the 

quality of the air within the pig’s environment.  
 

• Ammonia is a common air contaminate that can directly impact the well-being of the pig 

through irritation of the respiratory tract. Watery and mattery eyes, bloodshot eyes and 

difficulty breathing are all consistent indicators that pigs are being exposed to poor air 

quality.  

 

• Do the majority of the pigs display physical signs consistent with exposure to 

poor air quality? Physical signs include watery and mattery eyes and difficulty 

breathing.  
 

• Yes – Take a 2-hour TWA measurement.  
 

• No – Mark “Acceptable” on the Assessment Form.  
 

• One way to measure ammonia concentrations in the air is to use a gas diffusion tube for 2-

hour time-weighted average (TWA) measurement. These TWA measurements should not 

exceed 25 parts per million (ppm).  
 

• Samples should be taken in the center of the building (side-to-side) at one-third intervals 

down the length of the barn. Remember that all air samples should be taken at pig level 

(approximately 1 ft above the floor) and areas around air inlets and fans should be avoided.  

 

• Does the 2-hour TWA measurement exceed 25 ppm? Record ammonia 

measurements at pig height (approximately 1ft above the floor) in the center (center 

from side-to-side) at one-third intervals down the length of the barn. Use the formula 

on the next page   
to calculate the barn average and record this on the Assessment Form. Avoid taking 

measurements near inlets and fans.  
 

• Yes – Mark “Develop and Implement an Action Plan” on the Assessment Form.  
 

• No – Mark “Acceptable” on the Assessment Form.  
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Air Quality 
 
Ammonia continued 

 

Calculate time-weighted Ammonia average (example)  
    

1st tube reading  20  ÷ time length of reading 2 hours = 1st third 10 ppm 
     

2nd tube reading 32  ÷ time length of reading 
2 hours = 2nd 

third 16 ppm 
      

(1st third  10 

ppm + 2nd third 16 ppm) ÷ 2 = 
13 
ppm    

    

    

Calculate time-weighted Ammonia average (actual)   
       

1st tube reading ___ ÷ time length of reading ___ hours = 1st third ______ ppm 
 

2nd tube reading ___ ÷ time length of reading ___ hours = 2nd third _____ ppm 
 
(1st third _______ ppm  + 2nd third _______ ppm) ÷ 2 = _______ ppm 

 
 
 
 
 
 

• Review the table below and make appropriate marking on the Assessment Form. 
 
 
 

 

Air Ammonia Concentrations (TWA measurement) 
 

 Less than or equal to 25 ppm  Acceptable  
     

 Greater than 25 ppm  Develop and Implement Action Plan  
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12. Willful Acts of Abuse  
 

• There are currently no national laws or regulations that dictate animal production 

conditions on the farm. There are, however, local and state laws that address animal 

cruelty. Producers should familiarize themselves regarding such laws in their locations.  
 

• Willful abuse is defined as acts outside of normally accepted production practices that 

intentionally cause pain and suffering including, but not limited to:  
 

• Intentionally applying prods to sensitive parts of the animal like the eyes, ears, nose 

or rectum.  
 

• Malicious hitting/beating of an animal.  
 

• Purposeful failure to provide minimal food, water and care that results in significant 

harm or death to animals.  
 

• If a willful act of abuse is observed:  
 

• Immediately intervene to stop the situation, if reasonably and safely possible  
 

• Discuss the situation with the appropriate authority (owner, manager, law 

enforcement, etc.)  
 
 

• Record any observations on the Assessment Form.  
 

• Did you observe any Willful Acts of Abuse?  
 

• Yes – Mark “Develop and Implement an Action Plan” on the Assessment Form.  
 

• No – Mark “Acceptable” on the Assessment Form.  
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Appendix 2: Score Sheets 

 

 

Grow/Finish Measures 

Measures to be discussed with the Producer 

Qualitative Behaviour Assessment (QBA) 

Initial Coughing/Sneezing & Social/Exploratory Observations 

Ammonia Check 

Health Measures (First Observation Point only provided – ten total 

observation points in full assessment form)  

Willful Acts of Abuse 

Respiratory (second observations) 

Physical State of the Facility  

 

 

 

Sow & Piglet Measures 

Farmer Interview Questions 

Qualitative Behaviour Assessment  

Human-Animal Relationship 

Pregnant Sows: Early Gestation Measures 

Pregnant Sows: Mid Gestation Measures 

Pregnant Sows: Late Gestation Measures 

Lactating Sows 

Litters 

Stereotypies 

Social/Exploratory Behaviour 

Resource Measures for Pregnant Sows 

Pen Plans for Pregnant Sows 

Resource Measures for Lactating Sows and Piglets 

Pen Plans for Lactating Sows and Piglets 
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Number of sows on the farm?                     ………………………….     

     

Please complete: 

 Mating/Service Pregnancy Lactation  

No. buildings    

Number of rooms    

Number of pens    

Number of sows/pen    

Sows housed: 
(delete as appropriate) 

Individually 
In groups 

Individually 
In groups 

Traditional crate 
Freedom crate 
Loose housed 

 

Piglet Management     

  Yes No  %/Age 

What % of piglets are:     

                 Teeth clipped?     

                  Teeth ground?     

     
Castration     

What % of male piglets are castrated?     

     

At what age is castration performed?      

     

         Is anaesthetic used during the procedure?     

     

         Is analgesia (longer-term pain relief) used in the procedure?     

     
Tail docking     

What % of piglets are tail docked?      

     

At what age is tail docking performed?     

     

         Is anaesthetic used during the procedure?         

     

        Is analgesia used during the procedure?     

     
Weaning      

At what age are piglets weaned?     

Farm ID: 

Assessor ID: 

Date of Visit: 

R.S.1: Farmer Interview (Management-based Measures) 
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Measure Percentage/Numbers 

What % of sows die or are 
euthanased each year? 
(This should include all 
causes of death) 

 

How many sows are sent 
as cull sows each year? 

 

 

    

     

Measure Yes/Acceptable No/Develop and Implement 
Action Plan 

Is equipment or penning that causes 
scratches or wounding of pigs promptly 
repaired or replaced? Specifically, farrowing 
equipment, dry sow stall equipment, and 
penning for weaned piglets. Please ask for 
details about what will be done if damaged 
equipment is found. 
 
(NB: a check of the equipment/penning will 
also occur in the barn) 
 

 

  

Is there sufficient space for all sows to eat 
at the same time? (Not applicable in 
electronic sow feeding systems) 
 
 

 

  

Are sows and weaned piglets (if applicable) 
fed daily to meet their nutritional needs?  
Producer will need to demonstrate the 
rations are appropriate (examples include: 
working with a feed specialist, referring to 
feed labels, using an appropriate reference 
material). 
 
 

  

Do sows and piglets have access to water 
at all times? It should be fresh and free 
from contamination. Barn water should be 
tested occasionally to ensure it is 
appropriate for animals. 
 
 
 

  

Have the space allowances for weaned 
piglets been calculated and recorded? 
 
 

  

Is there a standard operating procedure in 
place for dealing with weaned piglets with 
social behaviour problems? 
If specific problems are/were present, detail 
what the problem was and how it was 
brought under control. 
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                           Min.                                                      Max.    

 
Active                             
 
Relaxed                       
 
Fearful                         
 
Agitated                       
      
Calm                            
    
Content                       
 
Tense                          
 
Enjoying                      
 
Frustrated                    
      
Bored                          
      
Playful                         
    
Positively                 
Occupied                               
 
Listless                        
 
Lively                           
 
Indifferent                    
 
Irritable                        
 
Aimless                       
      
Happy                          
    
Distressed                   
 
Sociable                      

R.S. 2: Qualitative Behaviour Assessment 

Farm ID: 

Assessor ID: 

Date of Visit: 
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* Location during test: ST (stalls); LH (loose-housed). 
 
NB: use 10 sows in early gestation and 10 sows in late gestation 

Building Room Pen Location 
during test* 

Sow ID HAR response Comments 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

R.S. 3: Human-Animal Relationship (HAR) 
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Remarks 

 
 

Comments  
 
 
RE 

 
 
 
RP 

 
 
 
SC 

 
 
 
RH 

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

R.S. 6A: Pregnant Sows: Early Gestation 

#Vulval lesions: in the first period after entering the group 
 
Remark codes: 
RE (respiratory problem); RP (rectal prolapse); SC (scouring); SF (solid faeces); RH (rupture/hernia) 
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R.S. 6B: Pregnant Sows: Mid-Gestation 

#Vulval lesions: in the first period after entering the group 
 
Remark codes: 
RE (respiratory problem); RP (rectal prolapse); SC (scouring); SF (sold faeces); RH (rupture/hernia) 

R.S. 3B: Pregnant Sows: Mid-Gestation 

3
4

1
 



 

 

 

 

 

 

B
u

ild
in

g
  

R
o

o
m

 

P
en

 

S
o

w
 ID

 

H
yg

ie
n

e 
(0

-1
-2

) 

B
o

d
y 

co
n

d
it

io
n

 (0
-1

-2
) 

B
o

d
y 

in
ju

ri
es

 (0
-1

-2
) 

B
u

rs
it

is
 (0

-1
-2

) 

S
ki

n
 c

o
n

d
it

io
n

s
 (0

-1
-2

) 

L
o

ca
l i

n
fe

ct
io

n
s 

(0
-1

-2
) 

V
u

lv
al

 le
si

o
n

s 
(0

-1
-2

) 

L
am

en
es

s 
(0

-1
-2

) 

P
an

ti
n

g
 (0

-2
) 

B
re

at
h

in
g

 f
re

q
u

en
cy

 Remarks 
 
 
 

Comments 

R
E 

R
P 

S
C 

R
H 

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

 

 

 

 

 

 

R.S. 6C: Pregnant Sows: Late Gestation 

R.S. 3B: Pregnant Sows: Mid-Gestation 

#Vulval lesions: in the first period after entering the group 
 
Remark codes: 
RE (respiratory problem); RP (rectal prolapse); SC (scouring); SF (sold faeces); RH (rupture/hernia) 
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R.S. 7A: Lactating Sows  

# Body conditions and vulval lesions: to be assessed in sows around weaning 
 
Remark codes for sows: RE (respiratory problem); RP (rectal prolapse); SC (scouring); SF (sold faeces); UP (uterine prolapse); Neurological (NL). 
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    Litter Measures Litter Remarks 
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R.S. 7B: Litters 

Remark codes for litters: 
LRE (respiratory problems); LPA (panting); LSC (scouring); LNL (neurological problems) 
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R.S. 4: Stereotypies 

Stage of pregnancy: E: early pregnancy; M: mid-pregnancy; L: late pregnancy    
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R.S. 4: Stereotypies 

Stage of pregnancy: E: early pregnancy; M: mid-pregnancy; L: late pregnancy    
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Third scan sample 

 
Fourth scan sample 

 
Fifth scan sample 

N P S E O R N P S E O R N P S E O R N P S E O R N P S E O R 

                                  

                                  

                                  

                                  

                                  

R.S.5: Social/Exploratory Behaviour 

N: negative social behaviour (aggressive behaviour including biting, or social behaviour that elicits a response from the disturbed 
animal) 
P: positive social behaviour (sniffing, nosing, licking, moving a pert of the other animal gently without an aggressive or flight reaction 
from the individual) 
S: investigation of the pen (sniffing, nosing, chewing or licking any feature of the pen 
E: play/investigation towards straw or other environmental enrichment 
O: other active behaviour (including air sniffing) 

R: resting (lying motionless) 
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Measure  Room: 
Pen: 

Room: 
Pen: 

Room: 
Pen: 

Room: 
Pen: 

Room: 
Pen: 

Room: 
Pen: 

No. of animals       

 Dimension (L x 
W) 

      

 Floor type       

D
ri

n
ke

rs
  

Type        

Number       

Working (Y/N)       

Clean (Y/N)       

F
ee

d
er

s 
 

Type       

Dimension (L x 
W) 

      

No. feeding 
spaces 

      

Clean (Y/N)       

R
es

o
u

rc
es

 

Showers (Y/N)       

Heat source 
(Y/N) 

      

Ventilation (Y/N)       

Kennels (Y/N)       

Outdoor access 
(Y/N) 

      

Temperature #       

Bedding type       

  % clean (0-2)       

E
n

vi
ro

n
m

en
ta

l 

en
ri

ch
m

en
t 

Description  
 
 
 

      

Renewed (Y/N)       

R.S.8A: Resource Measures for Pregnant Sows 

Floor type: FS (fully-slatted); DS (deep-straw), PS (part-slatted); SL (solid); SB (shallow bedding) 
Drinkers: Type – BT (bite drinker), BO (bowl); TR (trough) 
Feeders: Type – HO (hopper); TR (trough); FL (floor fed); ESF (electronic sow feeder); IS (individual stall) 
# Temperature to be recorded at pig level  
Bedding: Type – NO (none); DS (deep-straw), SB (shallow bedding). % clean: 0: < 25% of bedding area is wet 
& soiled; 1:  between 25-50% of bedding area is wet &soiled; 2: >50% of bedding area is wet & soiled. 

348



 

 

 

 
 

For each pen, draw a plan indicating the location of: the passageway, feeders, drinkers, external 
access, gates and any divisions within the pen.  Where pens are identical, it is necessary to draw 
only one pen, however please indicate how many identical pens there are in total.  

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

R.S.8b: Pen Plans for Pregnant Sows 

Room: 
Pen: 

Room: 
Pen: 

Room: 
Pen: 

Room: 
Pen: 
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Measure  Room: 
Pen: 

Room: 
Pen: 

Room: 
Pen: 

Room: 
Pen: 

Room: 
Pen: 

Room: 
Pen: 

No. of animals       

 Dimension (L x W)       

 Creep Dimensions       

 Floor type       

D
ri

n
ke

rs
  

Type        

Number       

Working (Y/N)       

Clean (Y/N)       

F
ee

d
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s 
 

Type       

Dimension (L x W)       

No. feeding 
spaces 

      

Clean (Y/N)       

R
es

o
u
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es

 

Showers (Y/N)       

Heat source (Y/N)       

Ventilation (Y/N)       

Kennels (Y/N)       

Outdoor access 
(Y/N) 

      

Temperature #       

Bedding type       

  % clean (0-2)       

E
n

vi
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l 

en
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en
t 

Description  
 
 
 

      

Renewed (Y/N)       

R.S.9A: Resource Measures for Lactating Sows and Piglets 

Floor type: FS (fully-slatted); DS (deep-straw), PS (part-slatted); SL (solid); SB (shallow bedding) 
Drinkers: Type – BT (bite drinker), BO (bowl); TR (trough) 
Feeders: Type – HO (hopper); TR (trough); FL (floor fed); ESF (electronic sow feeder); IS (individual stall) 
# Temperature to be recorded at pig level  
Bedding: Type – NO (none); DS (deep-straw), SB (shallow bedding). % clean: 0: < 25% of bedding area is wet & 

soiled; 1:  between 25-50% of bedding area is wet &soiled; 2: >50% of bedding area is wet & soiled. 
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For each pen, draw a plan indicating the location of: the passageway, feeders, drinkers, external 
access, gates and any divisions within the pen.  Where pens are identical, it is necessary to draw 
only one pen, however please indicate how many identical pens there are in total.  

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

R.S.9b: Pen Plans for Lactating Sows and Piglets 

Room: 
Pen: 

Room: 
Pen: 

Room: 
Pen: 

Room: 
Pen: 
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Table 1 Criteria scores (colour coded for corresponding welfare category) for all observers 

present on IOR1. 

 

 

Table 2 Principle scores and overall scores (colour coded for corresponding welfare category) 

for all observers present on IOR1. 

 

Principle Obs. 1 Obs. 2 Obs. 3 Obs. 4 Obs. 5 Obs. 6 Obs. 9 

Feeding 100 100 57.3 100 57.3 57.3 100 

Housing 72.1 72.2 74.9 69.1 69.8 70.4 68.9 

Health 32.2 29.4 29.4 32.2 32.2 36.5 36.5 

Behaviour 33.5 22.6 18.5 10.8 20.6 47.3 18.3 

        

Overall Enhanced Enhanced Enhanced Acceptable Enhanced Enhanced Enhanced 

Criterion Obs. 1 Obs. 2 Obs. 3 Obs. 4 Obs. 5 Obs. 6 Obs. 9 

Absence of prolonged 

hunger 
100 100 100 100 100 100 100 

Absence of prolonged thirst 100 100 55 100 55 55 100 

Comfort around resting 72 75.2 84.4 68 69 74.2 68 

Thermal comfort 100 100 100 100 100 100 100 

Ease of movement 72.4 71.1 71.5 72.4 72.4 69.1 71.5 

Absence of injuries 100 97.8 97.8 100 100 100 100 

Absence of diseases 84 74.1 74.1 84 84 100 100 

Absence of pain induced by 

management procedures 
8 8 8 8 8 8 8 

Expression of social 

behaviours 
25.6 0 0 0 0 100 0 

Expression of other 

behaviours 
25.6 15.1 15.7 19.1 17.8 13.5 20.3 

Good human-animal 

relationship 
100 100 100 100 100 100 100 

Positive emotional state 59.6 84 63.8 23.2 71.1 68.1 57.3 
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Table 3 Criteria scores (colour coded for corresponding welfare category) for all observers 

present on IOR2. 

 

Criterion Obs. 1 Obs. 2 Obs. 4 Obs. 5 Obs. 6 Obs. 7 Obs. 8 Obs. 9 

Absence of prolonged 

hunger 
100 100 100 100 100 100 100 100 

Absence of prolonged thirst 40 40 40 40 40 40 40 40 

Comfort around resting 61.4 77.5 75.2 79.1 97.3 78.5 100 92.6 

Thermal comfort 100 100 100 100 100 100 100 100 

Ease of movement 62.6 63.2 63.2 64.7 63.1 62.6 57.6 8.6 

Absence of injuries 89 89 89 90.5 100 35.5 100 91.6 

Absence of diseases 
 

84 
84 84 84 69.5 84 84 84 

Absence of pain induced by 

management procedures 
35 8 8 8 8 8 8 8 

Expression of social 

behaviours 
24.1 0 0 0 53.8 0 78.4 0 

Expression of other 

behaviours 
18 18.3 16.2 21.9 12.8 11.1 39.2 23.4 

Good human-animal 

relationship 
0 0 0 19 100 19 0 0 

Positive emotional state 0 58 3.9 26 26.7 24.9 61.6 0 

 

 

Table 4 Principle scores and overall scores (colour coded for corresponding welfare category) 

for all observers present on IOR2. 

 

Principle Obs. 1 Obs. 2 Obs. 4 Obs. 5 Obs. 6 Obs. 7 Obs. 8 Obs. 9 

Feeding 43 43 43 43 43 43 43 43 

Housing 61.7 66.9 66.3 68.4 72 66.7 68.6 30.5 

Health 50.4 31.8 31.8 31.8 28.3 26.2 32.2 31.9 

Behaviour 5 7.3 0.8 10 25.1 7.7 33.6 0.2 

         

Overall 
Not 

Classified 
Acceptable 

Not 
Classified 

Acceptable Acceptable Acceptable Acceptable 
Not 

Classified 
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Table 5 Criteria scores (colour coded for corresponding welfare category) for all observers 

present on IOR3. 

 

Criterion 

Obs. 

1 

Obs. 

2 

Obs. 

3 

Obs. 

4 

Obs. 

6 

Obs. 

7 Obs. 9 

Obs. 

10 

Absence of prolonged 

hunger 
100 100 100 100 100 100 100 100 

Absence of prolonged thirst 100 100 100 100 100 100 100 100 

Comfort around resting 56.8 83.2 93.4 84.4 93.1 85.4 84.1 73.8 

Thermal comfort 100 100 100 100 100 100 100 100 

Ease of movement 73.7 73.7 73.7 73.7 73.7 73.7 73.7 84.3 

Absence of injuries 100 97.8 100 97.8 100 91.1 100 97.8 

Absence of diseases 69.5 84 84 84 60.6 84 84 84 

Absence of pain induced by 

management procedures 
8 8 8 8 8 8 8 8 

Expression of social 

behaviours 
37.7 0 0 31.2 100 0 100 100 

Expression of other 

behaviours 
29 25 20 30.9 23.1 28.5 31.6 34.6 

Good human-animal 

relationship 
39.1 0 100 24.9 56.3 66 0 39.1 

Positive emotional state 64.6 92.5 75.5 16.3 36.7 43.9 27.5 82.6 

 

 

Table 6 Principle scores and overall scores (colour coded for corresponding welfare category) 

for all observers present on IOR3. 

 

Principle 

Observer 

1 

Observer 

2 

Observer 

3 

Observer 

4 

Observer 

6 

Observer 

7 

Observer 

9 

Observer 

10 

Feeding 100 100 100 100 100 100 100 100 

Housing 61 76.2 78.8 76.5 78.7 76.7 76.4 76.4 

Health 28.3 32.1 32.2 32.1 25.9 31.8 32.2 32.1 

Behaviour 36.4 11.3 22.1 22.3 40.9 17.3 29.8 51.6 

         

Overall Enhanced Acceptable Enhanced Enhanced Enhanced Enhanced Enhanced Enhanced 
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Table 7 Criteria scores (colour coded for corresponding welfare category) for all observers 

present on IOR4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 8 Principle scores and overall scores (colour coded for corresponding welfare category) 

for all observers present on IOR4. 

 

Principle Observer 2 Observer 4 Observer 6 Observer 9 

Feeding 100 100 100 100 

Housing 80.1 83.7 85.6 82 

Health 28.2 32.1 32.2 32.2 

Behaviour 20.5 17.4 22 19.7 

     
Overall Enhanced Enhanced Enhanced Enhanced 

 

  

Criterion Obs. 2 Obs. 4 Obs. 6 Obs. 9 

Absence of prolonged 

hunger 
100 100 100 100 

Absence of prolonged thirst 100 100 100 100 

Comfort around resting 79.6 90 97.1 83.4 

Thermal comfort 100 100 100 100 

Ease of movement 81.5 81.5 81.5 81.5 

Absence of injuries 97.8 97.8 100 100 

Absence of diseases 69.5 84 84 84 

Absence of pain induced by 

management procedures 
8 8 8 8 

Expression of social 

behaviours 
0 0 7.8 0 

Expression of other 

behaviours 
17.7 19.9 20.6 19.7 

Good human-animal 

relationship 
56.3 56.3 56.3 66 

Positive emotional state 91.7 55.5 58.1 67 
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Table 9 Criteria scores (colour coded for corresponding welfare category) for all observers 

present on IOR5. 

Criterion Obs. 1 Obs. 2 Obs. 4 Obs. 6 Obs. 7 Obs. 9 

Absence of prolonged hunger 100 100 100 100 100 100 

Absence of prolonged thirst 100 100 100 100 100 100 

Comfort around resting 60.3 91.4 68.2 82.1 78.9 67.2 

Thermal comfort 100 100 100 100 56 100 

Ease of movement 73.2 73.2 73.2 73.2 73.2 73.2 

Absence of injuries 95.6 100 100 100 97.8 100 

Absence of diseases 60.6 60.6 60.6 60.6 60.6 60.6 

Absence of pain induced by 

management procedures 
8 8 8 8 8 8 

Expression of social 

behaviours 
0 0 0 23.1 0 0 

Expression of other 

behaviours 
15.8 15.6 15 19.5 15.7 17.1 

Good human-animal 

relationship 
24.9 24.9 39.1 24.9 24.9 56.3 

Positive emotional state 16 85.2 30.3 18.7 20.9 18 

 

 

Table 10 Principle scores and overall scores (colour coded for corresponding welfare category) 

for all observers present on IOR5. 

 

Principle 

Observer 

1 

Observer 

2 

Observer 

4 

Observer 

6 

Observer 

7 

Observer 

9 

Feeding 100 100 100 100 100 100 

Housing 63.5 77.9 69.4 75.5 74.6 68.7 

Health 25.7 25.9 25.9 25.9 25.8 25.9 

Behaviour 7.7 15.6 10.7 19.8 8.7 8.8 

       
Overall Acceptable Enhanced Acceptable Enhanced Acceptable Acceptable 
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Appendix 4: Chapter 3 Additional Tables



 

   

  

    Table 1 ACA Results for Manitoba farms for AR (primary observer). 

 

                                      1 
Measures completed by observer in interview with farmer (MBM)      

2
 Measures completed by observer by visual observation (RBM) 

  

  Manitoba FF1 Manitoba FF2 Manitoba FF3 Manitoba FF4 Manitoba FF5  

Measure Required Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

# Measures 

passed from 

total, % 

compliance 

rate by 

measure 

Ad lib Water (Sows)
1
 Yes CNC Yes Yes Yes Yes 4/4, 100% 

Ad lib Water (Grow/Finish)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Daily Feed (Sows)
1
 Yes CNC Yes Yes Yes Yes 4/4, 100% 

Daily Feed (Grow/Finish)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Sow Eating Space Yes CNC Yes Yes Yes Yes 4/4, 100% 

Euthanasia Plan and Method
1
 Yes Yes Yes No Yes Yes 4/5, 80% 

Feeder/Waterer
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Hospital Pen
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Daily Mortality Records
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Non-slip Ramp
2
 Yes No Yes Yes Yes No 3/5, 60% 

Pen Scratch (Sows)
1
 Yes CNC Yes Yes Yes Yes 4/4, 100% 

Pen Scratch (Grow/Finish)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Power Failure Plan
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Recommended Code of Practice
1
 Yes Yes Yes No Yes Yes 4/5, 80% 

SOP Behaviour (Weanlings)
1
 Yes CNC Yes No Yes Yes 3/4, 75% 

SOP Behaviour (Grow/Finish)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

SOP Sick Pigs
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Sharp Edges on Ramps
2
 No No No No No No 5/5, 100% 

Temperature and Ventilation
1
 Yes Yes Yes No Yes Yes 4/5, 80% 

# Measures passed from total, and 

Percentage compliance rate per 

farm 

 
13/14 

93% 

19/19 

100% 

15/19 

79% 

19/19 

100% 

18/19 

95% 
 3

5
9
 



 

 

 

    Table 2 ACA Results for Manitoba farms for MB (additional observer). 

  Manitoba FF1 Manitoba FF2 Manitoba FF3 Manitoba FF4 Manitoba FF5  

Measure Required Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

# Measures 

passed from 

total, % 

compliance 

rate by 

measure 

Ad lib Water (Sows)
1
 Yes CNC Yes Yes Yes Yes 4/4, 100% 

Ad lib Water (Grow/Finish)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Daily Feed (Sows)
1
 Yes CNC Yes Yes Yes Yes 4/4, 100% 

Daily Feed (Grow/Finish)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Sow Eating Space Yes CNC Yes Yes Yes Yes 4/4, 100% 

Euthanasia Plan and Method
1
 Yes Yes Yes No Yes Yes 4/5, 80% 

Feeder/Waterer
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Hospital Pen
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Daily Mortality Records
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Non-slip Ramp
2
 Yes Yes Yes DNC DNC Yes 3/3, 100% 

Pen Scratch (Sows)
1
 Yes CNC Yes Yes Yes Yes 4/4, 100% 

Pen Scratch (Grow/Finish)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Power Failure Plan
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Recommended Code of Practice
1
 Yes Yes Yes No Yes Yes 4/5, 80% 

SOP Behaviour (Weanlings)
1
 Yes CNC Yes DNC DNC Yes 2/2, 100% 

SOP Behaviour (Grow/Finish)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

SOP Sick Pigs
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Sharp Edges on Ramps
2
 No No No DNC DNC No 3/3, 100% 

Temperature and Ventilation
1
 Yes Yes Yes No Yes Yes 4/5, 80% 

# Measures passed from total, and 

Percentage compliance rate per 

farm 

 
14/14 

100% 

19/19 

100% 

13/16 

81% 

16/16 

100% 

19/19 

100% 
 

                                      1 
Measures completed by observer in interview with farmer (MBM)      

2
 Measures completed by observer by visual observation (RBM) 

  

3
6
0
 



 

 

 

    Table 3 ACA Results for Ontario farms for AR (primary observer). 

  Ontario FF1 Ontario FF2 Ontario FF3 Ontario FF4 Ontario FF5  

Measure Required Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

# Measures 

passed from 

total, % 

compliance 

rate by 

measure 

Ad lib Water (Sows)
1
 Yes CNC CNC Yes Yes No 2/3, 67% 

Ad lib Water (Grow/Finish)
1
 Yes Yes Yes Yes Yes No 4/5, 80% 

Daily Feed (Sows)
1
 Yes CNC CNC Yes Yes Yes 3/3, 100% 

Daily Feed (Grow/Finish)
1
 Yes Yes Yes Yes Yes No 4/5, 80% 

Sow Eating Space Yes CNC CNC Yes Yes Yes 3/3, 100% 

Euthanasia Plan and Method
1
 Yes No No No No No 0/5, 0% 

Feeder/Waterer
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Hospital Pen
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Daily Mortality Records
1
 Yes Yes Yes Yes Yes No 4/5, 80% 

Non-slip Ramp
2
 Yes Yes Yes Yes No Yes 4/5, 80% 

Pen Scratch (Sows)
1
 Yes CNC CNC Yes Yes Yes 3/3, 100% 

Pen Scratch (Grow/Finish)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Power Failure Plan
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Recommended Code of Practice
1
 Yes Yes Yes No No Yes 3/5, 60% 

SOP Behaviour (Weanlings)
1
 Yes CNC CNC No No No 0/3, 0% 

SOP Behaviour (Grow/Finish)
1
 Yes Yes No No Yes No 2/5, 40% 

SOP Sick Pigs
1
 Yes No Yes No No No 1/5, 20% 

Sharp Edges on Ramps
2
 No No No No No No 5/5, 100% 

Temperature and Ventilation
1
 Yes No No No No No 0/5, 0% 

# Measures passed from total, and 

Percentage compliance rate per 

farm 

 
11/14 

79% 

11/14 

79% 

13/19 

68% 

13/19 

68% 

10/19 

53% 
 

                                      1 
Measures completed by observer in interview with farmer (MBM)      

2
 Measures completed by observer by visual observation (RBM) 

  

3
6
1
 



 

 

 

    Table 4 ACA Results for Ontario farms for PL (additional observer). 

  Ontario FF1 Ontario FF2 Ontario FF3 Ontario FF4 Ontario FF5  

Measure Required Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

# Measures 

passed from 

total, % 

compliance 

rate by 

measure 

Ad lib Water (Sows)
1
 Yes CNC CNC Yes Yes No 2/3, 67% 

Ad lib Water (Grow/Finish)
1
 Yes Yes Yes Yes Yes No 4/5, 80% 

Daily Feed (Sows)
1
 Yes CNC CNC Yes Yes Yes 3/3, 100% 

Daily Feed (Grow/Finish)
1
 Yes Yes Yes Yes Yes No 4/5, 80% 

Sow Eating Space Yes CNC CNC Yes Yes Yes 3/3, 100% 

Euthanasia Plan and Method
1
 Yes No No No No No 0/5, 0% 

Feeder/Waterer
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Hospital Pen
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Daily Mortality Records
1
 Yes Yes Yes No Yes No 3/5, 60% 

Non-slip Ramp
2
 Yes Yes DNC Yes No Yes 3/4, 75% 

Pen Scratch (Sows)
1
 Yes CNC CNC Yes Yes Yes 3/3, 100% 

Pen Scratch (Grow/Finish)
1
 Yes Yes Yes DNC Yes No 3/4, 75% 

Power Failure Plan
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Recommended Code of Practice
1
 Yes Yes Yes No No Yes 3/5, 60% 

SOP Behaviour (Weanlings)
1
 Yes CNC CNC No No No 0/3, 0% 

SOP Behaviour (Grow/Finish)
1
 Yes Yes No No Yes No 2/5, 40% 

SOP Sick Pigs
1
 Yes No Yes No No No 1/5, 20% 

Sharp Edges on Ramps
2
 No No DNC No No No 4/4, 100% 

Temperature and Ventilation
1
 Yes No No No No No 0/5, 0% 

# Measures passed from total, and 

Percentage compliance rate per 

farm 

 
11/14 

79% 

9/12 

75% 

11/18 

61% 

13/19 

68% 

9/19 

47% 
 

                                      1 
Measures completed by observer in interview with farmer (MBM)      

2
 Measures completed by observer by visual observation (RBM) 

  

3
6
2
 



 

 

  

   Table 5 ACA Results for Quebec farms for AR (primary observer). 

  Quebec FF1 Quebec FF2 Quebec FF3 Quebec FF4 Quebec FF5  

Measure Required Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

# Measures 

passed from 

total, % 

compliance 

rate by 

measure 

Ad lib Water (Sows)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Ad lib Water (Grow/Finish)
1
 Yes Yes Yes No Yes Yes 4/5, 80% 

Daily Feed (Sows)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Daily Feed (Grow/Finish)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Sow Eating Space Yes Yes Yes Yes Yes Yes 5/5, 100% 

Euthanasia Plan and Method
1
 Yes No No Yes No No 1/5, 20% 

Feeder/Waterer
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Hospital Pen
1
 Yes No Yes Yes No Yes 3/5, 60% 

Daily Mortality Records
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Non-slip Ramp
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Pen Scratch (Sows)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Pen Scratch (Grow/Finish)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Power Failure Plan
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Recommended Code of Practice
1
 Yes No No Yes No No 1/5, 20% 

SOP Behaviour (Weanlings)
1
 Yes No Yes Yes Yes No 3/5, 60% 

SOP Behaviour (Grow/Finish)
1
 Yes No Yes Yes Yes Yes 4/5, 80% 

SOP Sick Pigs
1
 Yes Yes No Yes No No 2/5, 40% 

Sharp Edges on Ramps
2
 No No No No No No 5/5, 100% 

Temperature and Ventilation
1
 Yes No Yes Yes Yes Yes 4/5, 80% 

# Measures passed from total, and 

Percentage compliance rate per 

farm 

 
13/19 

68% 

16/19 

84% 

18/19 

95% 

15/19 

79% 

15/19 

79% 
 

                                      1 
Measures completed by observer in interview with farmer (MBM)      

2
 Measures completed by observer by visual observation (RBM) 

  

3
6
3
 



 

 

 

    Table 6 ACA Results for Quebec farms for JLF (additional observer). 

  Quebec FF1 Quebec FF2 Quebec FF3 Quebec FF4 Quebec FF5  

Measure Required Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

# Measures 

passed from 

total, % 

compliance 

rate by 

measure 

Ad lib Water (Sows)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Ad lib Water (Grow/Finish)
1
 Yes Yes Yes No Yes Yes 4/5, 80% 

Daily Feed (Sows)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Daily Feed (Grow/Finish)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Sow Eating Space Yes Yes Yes Yes Yes Yes 5/5, 100% 

Euthanasia Plan and Method
1
 Yes No No Yes No No 1/5, 20% 

Feeder/Waterer
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Hospital Pen
1
 Yes No Yes Yes No Yes 3/5, 60% 

Daily Mortality Records
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Non-slip Ramp
2
 Yes No Yes Yes Yes Yes 4/5, 80% 

Pen Scratch (Sows)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Pen Scratch (Grow/Finish)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Power Failure Plan
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Recommended Code of Practice
1
 Yes No No Yes No No 1/5, 20% 

SOP Behaviour (Weanlings)
1
 Yes No Yes Yes Yes No 3/5, 60% 

SOP Behaviour (Grow/Finish)
1
 Yes No Yes Yes Yes Yes 4/5, 80% 

SOP Sick Pigs
1
 Yes No No Yes No No 1/5, 20% 

Sharp Edges on Ramps
2
 No No Yes DNC No No 3/4, 75% 

Temperature and Ventilation
1
 Yes No Yes Yes Yes Yes 4/5, 80% 

# Measures passed from total, and 

Percentage compliance rate per 

farm 

 
11/19 

58% 

15/19 

79% 

17/18 

95% 

15/19 

79% 

15/19 

79% 
 

                                      1 
Measures completed by observer in interview with farmer (MBM)      

2
 Measures completed by observer by visual observation (RBM) 

  

3
6
4
 



 

 

   

    Table 7 ACA Results for Saskatchewan farms for AR (primary observer). 

  
Saskatchewan 

FF1 

Saskatchewan 

FF2 

Saskatchewan 

FF3 

Saskatchewan 

FF4 

Saskatchewan 

FF5 
 

Measure Required Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

# Measures 

passed from 

total, % 

compliance 

rate by 

measure 

Ad lib Water (Sows)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Ad lib Water (Grow/Finish)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Daily Feed (Sows)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Daily Feed (Grow/Finish)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Sow Eating Space Yes Yes Yes Yes Yes Yes 5/5, 100% 

Euthanasia Plan and Method
1
 Yes Yes Yes Yes No Yes 4/5, 80% 

Feeder/Waterer
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Hospital Pen
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Daily Mortality Records
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Non-slip Ramp
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Pen Scratch (Sows)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Pen Scratch (Grow/Finish)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Power Failure Plan
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Recommended Code of Practice
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

SOP Behaviour (Weanlings)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

SOP Behaviour (Grow/Finish)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

SOP Sick Pigs
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Sharp Edges on Ramps
2
 No No No No No No 5/5, 100% 

Temperature and Ventilation
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

# Measures passed from total, and 

Percentage compliance rate per 

farm 

 
19/19 

100% 

19/19 

100% 

19/19 

100% 

18/19 

95% 

19/19 

100% 
 

                                      1 
Measures completed by observer in interview with farmer (MBM)      

2
 Measures completed by observer by visual observation (RBM) 

3
6
5
 



 

 

  

   Table 8 ACA Results for Saskatchewan farms for YS (additional observer). 

  
Saskatchewan 

FF1 

Saskatchewan 

FF2 

Saskatchewan 

FF3 

Saskatchewan 

FF4 

Saskatchewan 

FF5 
 

Measure Required Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

# Measures 

passed from 

total, % 

compliance 

rate by 

measure 

Ad lib Water (Sows)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Ad lib Water (Grow/Finish)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Daily Feed (Sows)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Daily Feed (Grow/Finish)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Sow Eating Space Yes Yes Yes Yes Yes Yes 5/5, 100% 

Euthanasia Plan and Method
1
 Yes Yes Yes Yes No Yes 4/5, 80% 

Feeder/Waterer
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Hospital Pen
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Daily Mortality Records
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Non-slip Ramp
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Pen Scratch (Sows)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Pen Scratch (Grow/Finish)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Power Failure Plan
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Recommended Code of Practice
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

SOP Behaviour (Weanlings)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

SOP Behaviour (Grow/Finish)
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

SOP Sick Pigs
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Sharp Edges on Ramps
2
 No No No No No No 5/5, 100% 

Temperature and Ventilation
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

# Measures passed from total, and 

Percentage compliance rate per 

farm 

 
19/19 

100% 

19/19 

100% 

19/19 

100% 

18/19 

95% 

19/19 

100% 
 

                                      1 
Measures completed by observer in interview with farmer (MBM)      

2
 Measures completed by observer by visual observation (RBM) 
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   Table 9 PQA Results for Manitoba farms for AR (primary observer). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                             1
 Measures completed by observer by visual observation (RBM or ABM) 

2
Measures completed by observer in interview with farmer (MBM) 

 

 

  ManitobaFF

1 

ManitobaFF

2 

ManitobaFF

3 

ManitobaFF

4 

ManitobaFF

5 

 

Measure 

Required 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

# Measures 

passed from 

total, % 

compliance rate 

by measure 

Abuse
1
 No No No No No No 5/5, 100% 

BCS of 1
1
 <3% 0% 0% 0% 0% 0% 5/5, 100% 

Backup System
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Daily Records
2
 Yes No No Yes No No 1/5, 20% 

Emergency Plan
2
 Yes Yes Yes No Yes Yes 4/5, 80% 

Euthanasia Plan
2
 Yes Yes Yes No Yes Yes 4/5, 80% 

State of the facilities
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Medical Records
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Poor Air Quality (Ammonia)
1 No 

Yes 
TWA 

13.75ppm 
No No No No 5/5, 100% 

Euthanized in a Timely Manner
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Thermoregulatory Behaviours
1
 None None None None None None 5/5, 100% 

Training Records
2
 Yes Yes No No Yes Yes 3/5, 60% 

VCPR
2 Yes Yes Yes Yes Yes Yes 5/5, 100% 

# Measures passed from total, and 

Percentage compliance rate per farm 

 
 

12/13 
92% 

11/13 
85% 

10/13 
77% 

12/13 
92% 

12/13 
92% 

 

3
6
7
 



 

 

 

   Table 10 PQA Results for Manitoba farms for MB (additional observer). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                             1
 Measures completed by observer by visual observation (RBM or ABM) 

2
Measures completed by observer in interview with farmer (MBM) 

 

 

  
ManitobaFF

1 

ManitobaFF

2 

ManitobaFF

3 

ManitobaFF

4 

ManitobaFF

5 
 

Measure 

Required 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

# Measures 

passed from 

total, % 

compliance rate 

by measure 

Abuse
1
 No No No No No No 5/5, 100% 

BCS of 1
1
 <3% 0% 0% 0% 0% 0% 5/5, 100% 

Backup System
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Daily Records
2
 Yes No No Yes Yes No 2/5, 40% 

Emergency Plan
2
 Yes Yes Yes No Yes Yes 4/5, 80% 

Euthanasia Plan
2
 Yes Yes Yes No Yes Yes 4/5, 80% 

State of the facilities
1
 Yes Yes Yes Yes DNC Yes 4/4, 100% 

Medical Records
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Poor Air Quality (Ammonia)
 1
 No No No DNC No No 4/4, 100% 

Euthanized in a Timely Manner
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Thermoregulatory Behaviours
1
 None None 

0.47% 
panting 

None None None 4/5, 80% 

Training Records
2
 Yes Yes No No Yes Yes 3/5, 60% 

VCPR
2 Yes Yes Yes Yes Yes Yes 5/5, 100% 

# Measures passed from total, and 

Percentage compliance rate per farm 
 

12/13 
92% 

10/13 
77% 

9/12 
75% 

12/12 
100% 

12/13 
92% 
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   Table 11 PQA Results for Ontario farms for AR (primary observer). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                             1
 Measures completed by observer by visual observation (RBM or ABM) 

2
Measures completed by observer in interview with farmer (MBM) 

 

 

  Ontario FF1 Ontario FF2 Ontario FF3 Ontario FF4 Ontario FF5  

Measure 

Required 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

# Measures 

passed from 

total, % 

compliance rate 

by measure 

Abuse
1
 No No No No No No 5/5, 100% 

BCS of 1
1
 <3% 0% 0% 0% 0% 0.67% 5/5, 100% 

Backup System
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Daily Records
2
 Yes No Yes No No No 1/5, 20% 

Emergency Plan
2
 Yes No No No No No 0/5, 0% 

Euthanasia Plan
2
 Yes No No No No No 0/5, 0% 

State of the facilities
1
 Yes Yes Yes Yes Yes No 4/5, 80% 

Medical Records
2
 Yes No Yes Yes No No 2/5, 40% 

Poor Air Quality (Ammonia)
 1
 No No No No No No 5/5, 100% 

Euthanized in a Timely Manner
2
 Yes Yes Yes No Yes Yes 4/5, 80% 

Thermoregulatory Behaviours
1
 None 

27.59% 
panting 

0.99% 
huddling 

None 
3.28% 

huddling 
None 2/5, 40% 

Training Records
2
 Yes Yes No No No No 1/5, 20% 

VCPR
2 Yes Yes Yes No No Yes 3/5, 60% 

# Measures passed from total, and 

Percentage compliance rate per farm 
 

8/13 
62% 

9/13 
69% 

7/13 
54% 

6/13 
46% 

7/13 
54% 

 

3
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   Table 12 PQA Results for Ontario farms for PL (additional observer). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                             1
 Measures completed by observer by visual observation (RBM or ABM) 

2
Measures completed by observer in interview with farmer (MBM) 

 

 

  Ontario FF1 Ontario FF2 Ontario FF3 Ontario FF4 Ontario FF5  

Measure 

Required 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

# Measures 

passed from 

total, % 

compliance rate 

by measure 

Abuse
1
 No No No No DNC No 4/4, 100% 

BCS of 1
1
 <3% 0% 0% 0% 0% 0.67% 5/5, 100% 

Backup System
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Daily Records
2
 Yes No Yes No No No 1/5, 20% 

Emergency Plan
2
 Yes No No No No No 0/5, 0% 

Euthanasia Plan
2
 Yes No No No No No 0/5, 0% 

State of the facilities
1
 Yes Yes DNC Yes Yes No 3/4, 75% 

Medical Records
2
 Yes No Yes Yes Yes No 3/5, 60% 

Poor Air Quality (Ammonia)
 1
 No No No No DNC No 4/4, 100% 

Euthanized in a Timely Manner
2
 Yes Yes Yes No Yes Yes 4/5, 80% 

Thermoregulatory Behaviours
1
 None 

27.59% 
panting 

3.41% 
huddling 

None None None 3/5, 60% 

Training Records
2
 Yes Yes No No No No 1/5, 20% 

VCPR
2 Yes Yes Yes No No Yes 3/5, 60% 

# Measures passed from total, and 

Percentage compliance rate per farm 
 

8/13 
62% 

8/12 
67% 

7/13 
54% 

6/11 
54% 

7/13 
54% 

 

3
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   Table 13 PQA Results for Quebec farms for AR (primary observer). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                             1
 Measures completed by observer by visual observation (RBM or ABM) 

2
Measures completed by observer in interview with farmer (MBM) 

 

 

  Quebec FF1 Quebec FF2 Quebec FF3 Quebec FF4 Quebec FF5  

Measure 

Required 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

# Measures 

passed from 

total, % 

compliance rate 

by measure 

Abuse
1
 No No No No No No 5/5, 100% 

BCS of 1
1
 <3% 0% 0% 0% 0% 0% 5/5, 100% 

Backup System
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Daily Records
2
 Yes No No No No No 0/5, 0% 

Emergency Plan
2
 Yes No No No No No 0/5, 0% 

Euthanasia Plan
2
 Yes No No Yes No No 1/5, 20% 

State of the facilities
1
 Yes Yes No Yes Yes Yes 4/5, 80% 

Medical Records
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Poor Air Quality (Ammonia)
 1
 No No No No No 

Yes 

TWA 30ppm 
4/5, 80% 

Euthanized in a Timely Manner
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Thermoregulatory Behaviours
1
 None 

0.47% 
panting 

None 
81.46% 
panting 

None None 3/5, 60% 

Training Records
2
 Yes No Yes Yes Yes Yes 4/5, 80% 

VCPR
2 Yes Yes Yes Yes Yes Yes 5/5, 100% 

# Measures passed from total, and 

Percentage compliance rate per farm 
 

8/13 
62% 

9/13 
69% 

10/13 
77% 

10/13 
77% 

9/13 
69% 
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   Table 14 PQA Results for Quebec farms for JLF (additional observer). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                             1
 Measures completed by observer by visual observation (RBM or ABM) 

2
Measures completed by observer in interview with farmer (MBM) 

 

 

  Quebec FF1 Quebec FF2 Quebec FF3 Quebec FF4 Quebec FF5  

Measure 

Required 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

# Measures 

passed from 

total, % 

compliance rate 

by measure 

Abuse
1
 No No No No DNC No 4/4, 100% 

BCS of 1
1
 <3% 0% 0% 0% 0% 0% 5/5, 100% 

Backup System
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Daily Records
2
 Yes No No No No No 0/5, 0% 

Emergency Plan
2
 Yes No No No No No 0/5, 0% 

Euthanasia Plan
2
 Yes No No Yes No No 1/5, 20% 

State of the facilities
1
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Medical Records
2
 Yes Yes Yes Yes Yes DNC 4/4, 100% 

Poor Air Quality (Ammonia)
 1
 No No No No No 

Yes 

TWA 30ppm 
4/5, 80% 

Euthanized in a Timely Manner
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Thermoregulatory Behaviours
1
 None 

0.47% 
panting 

None 
79.02% 
panting 

None None 3/5, 60% 

Training Records
2
 Yes No Yes Yes Yes Yes 4/5, 80% 

VCPR
2 Yes Yes Yes Yes Yes DNC 4/4, 100% 

# Measures passed from total, and 

Percentage compliance rate per farm 
 

8/13 
62% 

10/13 
77% 

10/13 
77% 

9/12 
75% 

7/11 
64% 

 

3
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   Table 15 PQA Results for Saskatchewan farms for AR (primary observer). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                             1
 Measures completed by observer by visual observation (RBM or ABM) 

2
Measures completed by observer in interview with farmer (MBM) 

 

 

  
Saskatchewa

n FF1 

Saskatchewa

n FF2 

Saskatchewa

n FF3 

Saskatchewa

n FF4 

Saskatchewa

n FF5 
 

Measure 

Required 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

# Measures 

passed from 

total, % 

compliance rate 

by measure 

Abuse
1
 No No No No No No 5/5, 100% 

BCS of 1
1
 <3% 0% 0% 0% 0% 0% 5/5, 100% 

Backup System
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Daily Records
2
 Yes No No No Yes No 1/5, 20% 

Emergency Plan
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Euthanasia Plan
2
 Yes Yes Yes Yes No Yes 4/5, 80% 

State of the facilities
1
 Yes Yes Yes No Yes Yes 4/5, 80% 

Medical Records
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Poor Air Quality (Ammonia)
 1
 No No No 

Yes 
TWA 0ppm 

No No 4/5, 80% 

Euthanized in a Timely Manner
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Thermoregulatory Behaviours
1
 None None None 

0.87% 
panting 

None None 4/5, 80% 

Training Records
2
 Yes No No Yes No Yes 2/5, 40% 

VCPR
2 Yes Yes Yes Yes Yes Yes 5/5, 100% 

# Measures passed from total, and 

Percentage compliance rate per farm 

 
 

11/13 
85% 

11/13 
85% 

9/13 
69% 

11/13 
85% 

12/13 
92% 

 

3
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   Table 16 PQA Results for Saskatchewan farms for YS (additional observer). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                             1
 Measures completed by observer by visual observation (RBM or ABM) 

2
Measures completed by observer in interview with farmer (MBM) 

 

 

  
Saskatchewa

n FF1 

Saskatchewa

n FF2 

Saskatchewa

n FF3 

Saskatchewa

n FF4 

Saskatchewa

n FF5 
 

Measure 

Required 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

Recorded 

Answer 

# Measures 

passed from 

total, % 

compliance rate 

by measure 

Abuse
1
 No No No No No No 5/5, 100% 

BCS of 1
1
 <3% 0% 0% 0% 0% 0% 5/5, 100% 

Backup System
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Daily Records
2
 Yes No Yes No Yes No 2/5, 40% 

Emergency Plan
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Euthanasia Plan
2
 Yes Yes Yes Yes No Yes 4/5, 80% 

State of the facilities
1
 Yes Yes Yes Yes DNC Yes 4/4, 100% 

Medical Records
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Poor Air Quality (Ammonia)
 1
 No No 

Yes 
TWA 25ppm 

Yes 
TWA 0ppm 

DNC DNC 2/3, 67% 

Euthanized in a Timely Manner
2
 Yes Yes Yes Yes Yes Yes 5/5, 100% 

Thermoregulatory Behaviours
1
 None None None 

0.87% 
panting 

None None 4/5, 80% 

Training Records
2
 Yes No No Yes No Yes 2/5, 40% 

VCPR
2 Yes Yes Yes Yes Yes Yes 5/5, 100% 

# Measures passed from total, and 

Percentage compliance rate per farm 
 

11/13 
85% 

12/13 
92% 

10/13 
77% 

9/11 
82% 

11/12 
92% 

 

3
7
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   Table 17 Welfare Quality criteria scores for both observers for all Manitoba farms. 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

  

 
Manitoba FF1 Manitoba FF2 Manitoba FF3 Manitoba FF4 Manitoba FF5 

Criterion AR MB AR MB AR MB AR MB AR MB 

Absence of prolonged 

hunger 
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Absence of prolonged thirst 100.0 100.0 100.0 100.0 55.0 55.0 100.0 100.0 55.0 55.0 

Comfort around resting 44.7 65.3 56.8 74.1 69.8 69.5 62.5 64.2 77.4 83.9 

Thermal comfort 100.0 100.0 100.0 59.0 100.0 100.0 100.0 100.0 100.0 100.0 

Ease of movement 70.8 70.8 68.5 68.5 68.8 68.8 64.8 64.8 89.1 89.1 

Absence of injuries 100.0 100.0 99.1 100.0 100.0 100.0 100.0 100.0 81.1 63.6 

Absence of diseases 84.0 84.0 74.1 74.1 100.0 100.0 100.0 100.0 84.0 84.0 

Absence of pain induced by 

management procedures 
8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 

Expression of social 

behaviours 
0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0 

Expression of other 

behaviours 
22.1 2.9 18.5 10.5 31.9 20.6 19.9 17.1 40.6 56.2 

Good human-animal 

relationship 
85.5 100.0 44.5 10.1 100.0 100.0 61.7 100.0 100.0 100.0 

Positive emotional state 78.4 88.7 82.9 74.2 89.5 81.0 80.1 87.2 98.7 87.5 

3
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   Table 18 Welfare Quality criteria scores for both observers for all Ontario farms. 

  

 
Ontario FF1 Ontario FF2 Ontario FF3 Ontario FF4 Ontario FF5 

Criterion AR PL AR PL AR PL AR PL AR PL 

Absence of prolonged 

hunger 
100.0 100.0 95.1 95.1 100.0 100.0 100.0 100.0 82.0 82.0 

Absence of prolonged thirst 100.0 55.0 100.0 100.0 55.0 55.0 55.0 55.0 55.0 55.0 

Comfort around resting 77.5 78.4 55.3 56.3 57.1 45.1 59.1 59.9 65.5 65.9 

Thermal comfort 24.0 24.0 56.0 56.0 100.0 100.0 56.0 100.0 100.0 100.0 

Ease of movement 88.4 88.4 74.2 74.2 66.6 66.6 97.8 97.8 89.3 89.3 

Absence of injuries 94.8 95.6 96.5 96.5 96.0 96.9 41.9 39.2 98.2 98.2 

Absence of diseases 74.1 74.1 100.0 100.0 100.0 100.0 69.5 69.5 100.0 100.0 

Absence of pain induced by 

management procedures 
8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 

Expression of social 

behaviours 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Expression of other 

behaviours 
17.2 19.4 15.3 18.5 6.7 3.3 14.6 17.0 14.1 15.5 

Good human-animal 

relationship 
30.2 39.1 100.0 100.0 100.0 100.0 69.4 69.4 49.0 39.1 

Positive emotional state 80.0 66.1 73.5 60.6 89.3 25.4 33.4 0.0 53.8 7.3 
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   Table 19 Welfare Quality criteria scores for both observers for all Quebec farms. 

  

 
Quebec FF1 Quebec FF2 Quebec FF3 Quebec FF4 Quebec FF5 

Criterion AR JLF AR JLF AR JLF AR JLF AR JLF 

Absence of prolonged 

hunger 
100.0 100.0 95.1 95.1 95.1 90.5 100.0 100.0 100.0 90.5 

Absence of prolonged thirst 100.0 100.0 100.0 100.0 20.0 20.0 100.0 100.0 40.0 40.0 

Comfort around resting 79.7 86.4 78.8 79.7 85.0 87.4 90.9 91.4 84.4 89.9 

Thermal comfort 59.0 59.0 100.0 100.0 24.0 24.0 100.0 100.0 100.0 100.0 

Ease of movement 73.2 73.2 73.2 73.2 70.0 70.0 77.3 77.3 70.4 70.4 

Absence of injuries 90.3 89.9 95.6 96.5 92.2 89.7 92.3 90.7 88.4 87.6 

Absence of diseases 60.6 60.6 69.5 69.5 60.6 60.6 84.0 84.0 60.6 69.5 

Absence of pain induced by 

management procedures 
8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 

Expression of social 

behaviours 
100.0 100.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0 

Expression of other 

behaviours 
24.0 23.2 16.4 17.4 19.1 20.3 21.0 27.1 22.4 21.5 

Good human-animal 

relationship 
39.1 28.2 49.0 66.0 17.1 21.4 39.1 32.7 39.1 60.1 

Positive emotional state 92.5 59.4 90.4 40.9 82.7 24.4 83.1 34.5 95.8 59.2 
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   Table 20 Welfare Quality criteria scores for both observers for all Saskatchewan farms. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Saskatchewan  

FF1 

Saskatchewan  

FF2 

Saskatchewan  

FF3 

Saskatchewan   

FF4 

Saskatchewan  

FF5 

Criterion AR YS AR YS AR YS AR YS AR YS 

Absence of prolonged 

hunger 
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Absence of prolonged thirst 80.0 80.0 100.0 100.0 100.0 100.0 100.0 100.0 55.0 55.0 

Comfort around resting 46.4 43.6 53.5 46.8 50.5 45.1 49.2 44.5 43.9 43.4 

Thermal comfort 100.0 100.0 100.0 100.0 59.0 59.0 100.0 100.0 100.0 100.0 

Ease of movement 87.5 87.5 45.9 45.9 84.7 84.7 83.0 83.0 68.4 68.4 

Absence of injuries 89.1 87.9 95.2 99.1 86.3 84.6 83.9 83.9 94.6 94.7 

Absence of diseases 52.3 74.1 100.0 100.0 74.1 74.1 60.6 60.6 69.5 69.5 

Absence of pain induced by 

management procedures 
8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 

Expression of social 

behaviours 
0.0 100.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Expression of other 

behaviours 
11.7 22.3 26.6 30.0 25.2 29.8 8.0 6.2 19.4 27.4 

Good human-animal 

relationship 
60.1 69.4 32.8 39.1 24.9 49.0 51.7 44.5 100.0 100.0 

Positive emotional state 90.3 48.7 58.7 75.4 77.8 31.1 86.7 27.7 64.0 22.1 
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