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Abstract

The aim of this study was to gain insight into the perceptions of pig farm and abattoir workers

as well as lay citizens regarding (1) sentience and (2) positive (intelligent and friendly) and

negative (gluttonous, stubborn and dirty) attributes of pigs. We also aimed to investigate the

(3) knowledge and perceptions of pig farm and abattoir workers on tail lesion, ear lesion and

lameness in pigs and (4) the opinion of lay citizens regarding the likelihood of tail lesions,

ear lesions, and lameness causing suffering in pigs and affecting meat quality. Chilean pig

farm workers (n = 116), pig abattoir workers (n = 95), and lay citizens (n = 708) were invited

on farm, at the abattoir and in public places, respectively, to participate in a survey. Answers

were indicated using a 5-point Likert scale (0 = totally disagree; 4 = totally agree). Data were

analysed using generalized linear models, including recruitment place and socio-demo-

graphic data as predictor variables. Female and lay citizens attributed pigs a higher capacity

to experience feelings than male participants and pig farm and abattoir workers (p < 0.05).

Lay citizens and workers recruited on farm described pigs as being more intelligent and

friendly than those workers recruited at the abattoir (p < 0.001); recruitment place and sex

were not associated with participants’ perception regarding negative attributes of pigs (p >
0.05). Most lay citizens considered that tail lesions, ear lesions and lameness are likely to

cause suffering in pigs and older participants had higher odds of agreeing that tail and ear

lesions are likely to affect meat quality (p < 0.05). Finally, the risk factors for tail lesion, ear

lesions and lameness pointed out by pig farm and abattoir workers is in line with what has

been suggested by experts. Our findings contribute to understand the perception and values

of all stakeholders regarding animal welfare, as it is crucial to improve the sustainability of

animal production systems.
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Introduction

An animal is in a good state of welfare if it is healthy, comfortable, well nourished, safe, able to

express innate behaviours, and if it is not suffering from unpleasant states, such as pain, fear,

and distress [1]. But, does everyone have the same perception about the capacity of animals to

experience feelings? More specifically, does the perception towards animal sentience differ

between pig farm and abattoir workers and lay citizens? Gaining knowledge on the attitudes of

all stakeholders is crucial to improve animal welfare and thus the sustainability of animal pro-

duction systems [2].

Lay citizens in general believe that animals are sentient, with the capacity to have emotional

states and to suffer (e.g. [3, 4]) and consider that imposing pain on animals is unacceptable

(e.g. [5, 6]). Citizens also tend to reject intensive animal production systems and practices that

they believe cause stress and suffering to animals, and prefer systems where animals can have

positive emotional states, which they often associate with higher quality products [7, 8]. Citi-

zens’ and consumers’ interest about the living conditions and welfare of food producing ani-

mals is increasing, which has led to the development and significant changes in legislations

and market led initiatives regarding the care of farm animals [9, 10]. Given the importance

attributed by citizens and consumers to husbandry practices that impact positively or nega-

tively on the emotional states in farm animal [11–13], these practices are increasingly consid-

ered in these legislations and initiatives.

However, the perception of stakeholders involved in the animal industries regarding animal

sentience and welfare has been less investigated. Knowing farmers’ and animal caretakers’

views and perceptions about animal sentience and welfare is important, given that these stake-

holders are considered directly responsible for the welfare of the animals under their care.

Many stakeholders directly involved in the pig industry are responsible for animal husbandry,

which in the pig industry includes the practice of painful procedures such as tail docking and

castration in some countries. It is common to think that farmers cope with potential negative

impacts of farming practices on animals because, in contrast with people not involved in ani-

mal production, they ascribe low capacity to suffer and feel emotions to their animals. How-

ever, this may not be true, at least in the pig industry. For example, pig farmers recognize that

castration, tail docking, ear notching and parturition are painful for pigs [14–16]. Also, a

recent study found that pig farmers expressed similar beliefs in pigs’ capacity to suffer as citi-

zens [3].

Recognising sentience may improve attitudes towards animal welfare and intentions to

improve it [17]. However, to make decisions to improve animal welfare also requires that the

people in charge of caring for the animals recognize indicators of animal welfare and the

underlying causes of animal welfare outcomes. Previous studies suggested that different risk

factors on farm and during transport might play a role on animal-based welfare outcomes, due

to the wide variation in the prevalence among pens on farm and among batches at the abattoir

[18–20]. Tail and ear lesions are multifactorial in nature and seems to share similar risk factors

[21], such as low quality of bedding material, high stocking density, unbalanced dietary and

poor ventilation [22–24]. Also, floor type, nutrition are stocking density are common risk fac-

tors associated with lameness in pigs [25–29]. However, much research on risk factors related

to animal-based welfare outcomes has been done in controlled environmental conditions and

small sample sizes. Additionally, the awareness of stakeholders involved in pig production

regarding these aspects has not been investigated before.

The aim of this study was to gain insight into the perceptions of pig farm and abattoir work-

ers as well as lay citizens regarding (1) sentience and (2) positive (intelligent and friendly) and

negative (gluttonous, stubborn and dirty) attributes of pigs. We also aimed to investigate the
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(3) knowledge and perceptions of pig farm and abattoir workers on tail lesion, ear lesion and

lameness in pigs and (4) the opinion of lay citizens regarding the likelihood of tail lesions, ear

lesions, and lameness causing suffering in pigs and affecting meat quality. We hypothesized

that, compared to lay citizens, pig farm and abattoir workers would attribute pigs less capacity

of pigs to experience emotions and would describe pigs as being more gluttonous, stubborn

and dirty; we also hypothesized that pig farm and abattoir workers would be aware about the

underlying causes of animal welfare outcomes on farm, and that lay citizens would believe that

welfare outcomes cause suffering in pigs and affect meat quality.

Materials and methods

Participant recruitment

The Scientific Ethic Committee for Animals and Environmental Care of the Pontifı́cia Univer-

sidad Católica de Chile (protocol number 170529006) and by the Research Department Ethic

Committee of the Universidad de O’Higgins (No. 002–2020) approved the research project

and the survey. The consent form was exempt for the recruitment in public places.

This study was carried out in Chile between August 2018 and August 2019 and consisted of

a survey with 947 participants. The survey used face-to-face questionnaire and participants

were recruited by personal invitation in different places: 5 commercial large pig farms, 1 com-

mercial pig abattoir and public places such as parks, medical clinic waiting areas, bus station

and shopping malls, all places where people were waiting or had free time. Only people that

were at least 18 years old were included in the study and their identity was not required. On

farms and at the abattoir, the questionnaire was carried out during shift breaks, lunch times

and at the end of working days, and all workers was personally invited, independently of their

occupation at the farm. In these places, two workers were not able to self-read the question-

naire, as they were illiterate or semi-literate, and requested assistance to the recruiter. Due to a

confidential agreement between the authors and the company, further information about the

farm and the abattoir are not included in the manuscript.

The first 20 responses of the questionnaire carried out on farm and at public places were

conducted as a pilot study, and answers and comments were discussed among the research

team to refine the final version of the questionnaire. Only small amendments were needed for

the final version of the questionnaire, and these first 20 responses were discarded to avoid

affecting the results.

All participants were asked if they would like to participate in a survey about pig produc-

tion, without any other specification. After acceptance, participants from the farms and the

abattoir were invited to read a consent form and sign it before taking the survey. The Ethic

Committees that approved the study exempted the need of a consent form for the question-

naires applied in public places. All data collected in the three set of places (farms, abattoir, pub-

lic places) were transcribed to a Google Form and all information was automatically

transcribed to a Microsoft1 Excel sheet for Mac 2011.

Description of the survey

The questionnaire had three parts: Part 1—participant socio-demographic information; Part

2—Perception of pig farm and abattoir workers and lay citizens regarding sentience and posi-

tive and negative attributes of pigs; Part 3—Knowledge and perceptions of pig farm and abat-

toir workers on tail lesion, ear lesion and lameness in pigs and lay citizen opinion regarding

the likelihood of tail lesion, ear lesion and lameness cause suffering in pigs and that they affect

meat quality.
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The questionnaire was identical for participants recruited on farm and at the abattoir, how-

ever the questions included in Part 3 were different for participant recruited in public places.

Part 1. Socio-demographic information. The first questions addressed participants’ socio-

demographic information relating to sex (male; female), age (18–25; 26–35; 36–45; 46–55; over

56 years old), education level (up to high school; higher education—completed or on-going).

Participants from the farms and the abattoir were asked to specify the working place where

they carry out their duties (later grouped as: administration/office; field work—animal/carcass

handling; animal transportation—truck driver); participants invited in public places were

asked their involvement in agriculture (not involved; professional involvement–rural pro-

ducer, student, academic, etc.; not currently involved but grew up in an agricultural environ-

ment) and their consumption pattern in relation to animal products [not meat consumers,

meat consumers (beef, pork and/or poultry)].

Part 2. Perception of pig farm and abattoir workers and lay citizens regarding sentience and
positive and negative attributes of pigs. All participants were then asked their level of agreement

with the capacity of pigs to experience feelings as pain, fear, happiness, anxiety and boredom;

and their level of agreement that pigs have the following attributes: they are intelligent, glutton-

ous, friendly, stubborn and dirty. Answers were indicated using a 5-point Likert scale

(0 = totally disagree; 4 = totally agree). Participants could also answer ‘do not know’.

Part 3. Knowledge and perceptions of pig farm and abattoir workers on tail lesion, ear lesion
and lameness in pigs. Participants recruited on farm and at the abattoir were asked how they

considered the prevalence (number of cases) of each welfare outcome (tail lesion, ear lesion

and lameness) in pigs from the farm/abattoir where they worked [options were: does not exist

(0%); low (0–25%); neither low nor high (25–50%); high (50–75%); very high (75–100%); do

not know]; and what they considered to be the main reasons for the presence of each of these

conditions in pigs [options were: management; lack of environmental enrichment; use of anti-

biotics; diet; animal sex; animal density; floor type; number of pen/building; thermal insulation

type; pen orientation (south/north); pen localization within building; others; do not know].

These reasons were selected because this survey was part of a broader study evaluating animal-

based welfare outcomes in slaughter pigs on farm and at the abattoir, including assessing the

association with some potential risk factors and the presence of ear lesions, tail lesions and

lameness on farm (unpublished data).

Lay citizen opinion regarding the likelihood of tail lesion, ear lesion and lameness cause suffer-
ing in pigs and that they affect meat quality. Participants recruited in public places were asked

to rate the likelihood of tail lesions, ear lesions, and lameness causing suffering in pigs, and to

rate the likelihood of these conditions to affect the meat quality (flavour, odour, colour and/or

other aspect of the meat). Options were unlikely, neutral and likely. Participants could also

answer ‘do not know’.

Statistical analysis

Descriptive statistics for the responses were calculated using Microsoft1 Excel and all other

statistical analyses were conducted using SAS 9.3. Participants that did not answered all closed

questions related to socio-demographic information (sex, age, level of education; n = 28) were

excluded; therefore 919 usable questionnaires were analysed. Due to the low number of partici-

pants in these categories, professional involvement and those not currently involved but grew

up in an agricultural environment were grouped as ‘involved in agriculture’.

In Part 2, consistency of the five questions regarding pig sentience (i.e., how much they

agree with the capacity of pigs to experience feelings as pain, fear, happiness, anxiety and bore-

dom), consistency of the two questions regarding the positive attributes towards pigs (i.e. how
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much they agree that pigs are intelligent and friendly) and consistency of the three questions

regarding the negative attributes towards pigs (i.e. how much they agree that pigs are glutton-

ous, stubborn and dirty) were assessed using Spearman correlation coefficients (PROC

CORR). Answers to the capacity of pigs to experience feelings as pain, fear, happiness, anxiety

and boredom were correlated (ρ> 0.530; p< 0.001) so these responses were averaged to create

a mean for each participant for their “perception regarding the capacity of pigs to experience

feelings”. Answers regarding pigs being intelligent and friendly were correlated (ρ = 0.602;

p< 0.001) so these responses were averaged to create a mean for each participant for their

“perception regarding positive attributes towards pigs”. Answers regarding pigs being glut-

tonous, stubborn and dirty were correlated (ρ> 0.388; p< 0.001) so these responses were

averaged to create a mean for each participant for their “perception regarding negative attri-

butes towards pigs”. After excluding participants that left at least one closed question unan-

swered or answered do not know in any perception questions, the final number of participants

included in the Spearman correlation analysis were 900, 779 and 753, respectively. The effects

of the survey recruitment place (farm, abattoir, public places) and the social-demographic

questions (sex, age and level of education) on participant perceptions were tested using gener-

alized linear models (PROC GLIMMIX), including recruitment place, sex, age and level of

education as independent variables, participant perceptions as dependent variables, gamma as

distribution and glogit link function. Interactions between recruitment place and socio-demo-

graphic information was not included due to the low number of participants in different cate-

gories. Post-hoc comparisons were performed using a Tukey HSD test. Statistics associations

were reported when p< 0.05 and tendency when 0.05< p< 0.1.

In Part 3, generalized linear models (PROC GLIMMIX) were used to analyse associations

between the socio-demographic information of participants recruited in public places, includ-

ing their involvement in agriculture and meat consumption pattern (independent variables),

and their opinion regarding the likelihood of tail lesion, ear lesion and lameness causing suf-

fering in pigs and the likelihood of these conditions affecting meat quality (dependent vari-

ables), including glogit link function. Participants that answered do not know in the opinion

questions were excluded from this analysis. Univariate models were built to separately assess

the influence of each predictor variable on the dependent variables. Predictor variables with

P< 0.20 [30] were used to build multivariate models. Backward selection was used to elimi-

nate predictor variables until only those with P< 0.10 remained in the models. Results are pre-

sented as odds ratio (OR) and 95% confidence interval (95% CI). Statistics associations were

reported when P < 0.05 and tendency when 0.05< P< 0.1.

Results

Part 1

Socio-demographic information. Socio-demographic information from participants

recruited on farm, at the abattoir and in public places is shown in Table 1. In general, most

participants completed up to high school. Also, most participants recruited on farm and at the

abattoir were male and carried out their duties on the field, and most participants recruited in

public places were not involved in agriculture and were meat consumers.

Part 2

Perception of pig farm and abattoir workers and lay citizens regarding sentience and

positive and negative attributes of pigs. Lay citizens attributed pigs with higher capacity to

experience feelings (such as pain, fear, happiness, anxiety and boredom) than pig farm workers

but not abattoir workers (p< 0.01; Fig 1); similarly, female participants attributed pigs with
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higher capacity to experience feelings than male participants (p< 0.05; Fig 1). Age and level of

education did not affect the perception of participants regarding the capacity of pigs to experi-

ence feelings (p > 0.05; Fig 1).

Lay citizens and workers recruited on farm described pigs as being more intelligent and

friendly than those workers recruited at the abattoir (p< 0.001). Similarly, participants who

were 36–45 described pigs as being more intelligent and friendly than those who were 26–45

years old (p< 0.05; Fig 1). Sex and level of education did not affect participants’ perception

regarding positive attributes of pigs (p> 0.05; Fig 1).

Participants older than 56 years old and participants with up to high school as level of edu-

cation described pigs as being more gluttonous, stubborn and dirty than those between 18 and

45 years old (p< 0.05) and those with completed or on-going graduation (p< 0.05). Recruit-

ment place and sex did not affect participants’ perception regarding negative attributes of pigs

(p> 0.05; Fig 1).

Part 3

Knowledge and perceptions of pig farm and abattoir workers on tail lesion, ear lesion

and lameness in pigs. Among workers recruited on farm and at the abattoir, most indicated

that the prevalence of tail lesion, ear lesion and lameness in pigs from the farm/abattoir where

they worked was low (Fig 2). Workers recruited in both places cited similar reasons for the

presence of tail and ear lesions; the main reasons they cited for the presence of tail lesions were

Table 1. Socio-demographic data (percentage) of the participants in each recruitment place (n = 919).

Participant information Recruitment place Total (n = 919)

Farms (n = 116) Abattoir (n = 95) Public places (n = 708)

Sex (%)

Female 9 17 52 42

Male 91 83 48 57

Age (%)

18–25 25 9 24 22

26–35 33 24 19 21

36–45 10 34 20 21

46–55 13 20 19 18

>56 9 30 18 16

Level of education (%)

Up to high school 92 86 68 72

Higher education 1 8 14 32 28

Working place (%)

Office 7 4 - 6

Field work 93 91 - 92

Animal transportation 0 5 - 2

Involvement in agriculture (%)

Not involved - - 78 78

Involved - - 22 22

Meat consumption patter (%)

Not consumer - - 14 14

Consumer - - 86 86

1 Graduated or on going.

https://doi.org/10.1371/journal.pone.0286188.t001
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stocking density (farm: 24%; abattoir: 29%), diet (farm: 16%; abattoir: 20%), lack of environ-

mental enrichment (farm: 16%; abattoir: 20%), and management (farm: 11%; abattoir: 14%).

The main reasons cited for the presence of ear lesions were stocking density (farm: 22%; abat-

toir: 27%), diet (farm: 17%; abattoir: 21%), management (farm: 13%; abattoir: 16%), and lack

of environmental enrichment (farm: 12%; abattoir: 15%). Management (farm: 32%; abattoir:

Fig 1. Participant perception regarding the capacity of pigs to experience feelings (pain, fear, happiness, anxiety and boredom)

and regarding positive (intelligent, friendly) and negative attributes (gluttonous, stubborn, dirty) for pigs. Likert scales from 0

(totally disagree) to 4 (totally agree). Different letters indicate p< 0.05 within recruitment place and socio-demographic information.

https://doi.org/10.1371/journal.pone.0286188.g001
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39%), type of floor (farm: 25%; abattoir: 31%), and stocking density (farm: 16%; abattoir: 19%)

were the main reasons cited for lameness in pigs.

Lay citizen opinion regarding the likelihood of tail lesion, ear lesion and lameness cause

suffering in pigs and that they affect meat quality. Fig 3 shows that most lay citizens con-

sidered that tail lesions, ear lesions and lameness are likely to cause suffering in pigs. Partici-

pants who were older than 56 years old had higher odds of agreeing that tail lesions (OR = 2.3,

95% CI = 1.17–4.42) and ear lesions (OR = 2.6, 95% CI = 1.31–5.08) are likely to cause suffer-

ing in pigs than those who were 18–25 years old (P< 0.05). Male participants recruited in pub-

lic places had higher odds of agreeing that ear lesions are unlikely to cause pig suffering than

female participants (OR = 2.2, 95% CI = 1.36–3.72; P< 0.01). Lay citizens who were older

than 56 years old had higher odds of agreeing that tail lesions (OR = 2.7, 95% CI = 1.28–6.05)

and ear lesions (OR = 3.3, 95% CI = 1.64–6.76) are likely to affect meat quality (P < 0.05). In

contrast, participants with up to high school as level of education had higher odds of agreeing

that ear lesions are unlikely to affect meat quality (OR = 1.6, 95% CI = 1.01–2.49; P< 0.05).

Finally, none of the independent variables affected participant opinion regarding the likeli-

hood of lameness causing suffering in pigs and affecting meat quality (P> 0.05).

Discussion

Knowledge and perceptions of pig farm and abattoir workers

The majority of pig farm and abattoir workers indicated that the prevalence of tail lesion, ear

lesion and lameness in pigs from the farm/abattoir where they worked were low. The perceived

lameness prevalence is in line with the findings reported by Teixeira et al. [18], who assessed

the prevalence of animal-based pig welfare outcomes on the same farm and abattoir where our

Fig 2. Pig farm (n = 116) and abattoir (n = 95) workers opinion regarding the prevalence of tail lesion, ear lesion and lameness in pigs from the farm/

abattoir where they work.

https://doi.org/10.1371/journal.pone.0286188.g002
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participants were recruited. In contrast, Teixeira et al. [18] reported a higher prevalence of ear

lesions on farm and tail lesion at the abattoir. However, it is important to note that the findings

of Teixeira et al. [18] were based on the percentage of pens on farm and batches at the abattoir

with at least one pig affected by tail and ear lesions, which differ from the current study, as par-

ticipants were asked to estimate the prevalence of these conditions based in number of cases,

regardless of pens or batches. Lay citizens considered that tail lesions, ear lesions and lameness

are likely to cause suffering in pigs, thus a low prevalence of these welfare outcomes partially

meets their expectation.

When given a choice, pig farm and abattoir workers pointed out stocking density, diet and

lack of environmental enrichment as the main reasons for the presence of tail lesions, which is

in line with what has been proposed by experts [31, 32]. The risk factors for ear lesion pointed

out by our participants (stocking density, diet, management and lack of environmental enrich-

ment) are also in line with what has been suggested by experts, as ear lesions seems to share

similar risk factors than tail lesions [21]. However, there are no studies investigating environ-

mental, housing and management conditions throughout all growing and fattening stages of

Fig 3. Lay citizen (n = 708) opinion regarding the likelihood of tail lesion, ear lesion and lameness cause suffering in pigs and

that they affect meat quality.

https://doi.org/10.1371/journal.pone.0286188.g003
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pigs as risk factors for ear lesions in intensive pig production, thus further investigation evalu-

ating these aspects would be beneficial for more explicit association. Finally, participants

involved in pig production cited management, type of floor and stocking density as the main

reasons for lameness in pigs, which is also in line with previous studies evaluating these condi-

tions in pigs in different growing stages [25–29]. These findings show a connexion between

the opinion of pig farm and abattoir workers and those reported by experts. However,

although they are aware of the underlying causes of animal welfare outcomes, many people in

charge of caring for the animals and in charge of their welfare are hired caretakers and are not

in a position to make changes or to adopt alternatives that could improve animal welfare. This

can make them feel guilty when performing some painful procedures applied on farm (e.g.,

euthanasia [33]).

Participant opinion

Most lay citizens considered that tail lesion, ear lesion and lameness are likely to cause suffer-

ing in pigs. Additionally, lay citizens attributed pigs with higher capacity to experience feelings

and described them as being more intelligent and friendly than pig farm and abattoir workers.

Other studies in Latin America have shown that people with links to the animal industries

have different beliefs and attitudes regarding animal sentience and animal welfare compared

to lay citizens, for example being more acceptant of controversial practices [34, 35]. However,

our findings contrast those from Peden et al. [3], who found that British and Irish pig farmers

showed similar perception regarding pig’s capacity to suffer than citizens unrelated to agricul-

ture. Differences between studies may be related to the methodologies employed, for example

questionnaires or interviews, and the questions asked. This is a relatively little explored issue

and understanding the different views of different stakeholder requires more empirical studies

comparing the groups.

Citizens prefer to eat animal product from production systems where the animals do not

experience pain [36]. But although many citizens from different countries are concerned with

animal suffering, as shown in a recent study with lay participants from 14 countries in different

continents [37] and a growing proportion are becoming vegetarians due to moral concern for

animals, including in developing countries [38], many others like to eat animal products. This

has been discussed as “the meat paradox”, i.e. the psychological conflict between people moral

response to animal suffering and their dietary preferences for and acceptance to eat meat [39].

Therefore, to support the sustainability of the meat industry, it is important to promote meat

production systems that adopt practices favourable for animal welfare that have been scientifi-

cally validated and that, at the same time, is perceived by lay citizens as positive for animal

welfare.

Socio-demographic characteristics of participants

Female participants attributed pigs with higher capacity to experience emotions and had lower

odds of agreeing that ear lesions are unlikely to cause suffering than male participants. This

finding is in line with a previous study showing that women judge animal capacity to experi-

ence boredom and pain to be greater than men [3], and men are more likely to support castra-

tion without anaesthesia than women [40]. These findings were expected, as women are

generally more concerned with animal welfare [41] and have greater empathy towards animals

[42].

In our study, older participants had higher odds of agreeing that tail lesion and ear lesion

are likely to cause suffering and to affect meat quality. This finding agrees with a previous sur-

vey reporting that older participants have greater belief in the mental capacities of animals
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[43], but contrasts with another, showing that younger people seem to be more concerned

about animal welfare [3]. Regarding the effect of welfare outcomes on meat quality, lay citizens

positively associated animal welfare outcomes with meat quality, which corroborates the find-

ings of Teixeira et al. [44]. This concern is not unfounded regarding the case of tail lesions, as

it is well known that this condition is associated with lower carcass weight and meat inspection

outcomes [45–47]. Unfortunately, there is no study evaluating the association between ear

lesion and meat quality in pigs.

Effect of level of education

Lay citizens with completed or undergoing higher education described pigs as being more

gluttonous, stubborn and dirty than participants with up to high school. University staff and

students judged that pigs are more intelligent than other livestock species, and as intelligent as

dogs and cats [48]. We did not ask our participants to specify their higher education course or

area, but Peden et al. [3] reported that applied animal science students have higher perception

on animals capacity to feel fear, pain and hunger than citizens unrelated to agriculture, proba-

bility because they have to learn about animal suffering during their degree studies.

It is important to highlight that these findings were based on a convenience sample of par-

ticipants, especially from the pig industry, and thus do not represent the views of Chilean soci-

ety or industry stakeholders. Therefore, we urge caution in interpreting our findings.

Conclusion

We concluded that, compared to pig farm and abattoir workers recruited on farm and at the

abattoir, lay citizens attributed pigs with higher capacity to experience feelings and described

pigs as being more intelligent and friendly. The risk factors for tail lesion, ear lesions and lame-

ness pointed out by pig farm and abattoir workers is in line with what have been suggested by

experts. Also, most lay citizens considered that tail lesion, ear lesion and lameness are likely to

cause suffering in pigs. Although we urge caution in interpreting our findings as it was based

on a convenience sample of participants, our findings contribute to understand the perception

and values of all stakeholders regarding animal welfare, as it is crucial to improve the sustain-

ability of animal production systems.
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References
1. OIE. World Organization for Animal Health, Introduction to the recommendations for animal welfare.

Article 7. 1. 1. In: Terrestrial Animal Health Code 2008 WOfAHO, editor. Paris, France (2008)2008. p.

235–6.

2. von Keyserlingk M, Martin N, Kebreab E, Knowlton K, Grant R, Stephenson M, et al. Invited review:

Sustainability of the US dairy industry. Journal of Dairy Science. 2013; 96(9):5405–25. https://doi.org/

10.3168/jds.2012-6354 PMID: 23831089

3. Peden RS, Camerlink I, Boyle LA, Loughnan S, Akaichi F, Turner SP. Belief in pigs’ capacity to suffer:

An assessment of pig farmers, veterinarians, students, and citizens. Anthrozoös. 2020; 33(1):21–36.
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unhealthy pigs: should they be treated with antibiotics or euthanized on farm?. Antibiotics. 2021; 10

(60):10–3.

14. Wilson RL, Holyoake PK, Cronin GM, Doyle RE. Managing animal wellbeing: a preliminary survey of pig

farmers. Australian Veterinary Journal. 2014; 92(6):206–12. https://doi.org/10.1111/avj.12169 PMID:

24731237

15. Molnár M, Fraser D. Animal welfare during a period of intensification: The views of confinement and

alternative pig producers. Animal Welfare. 2021; 30(2):121–9.

16. Ison SH, Rutherford KMD. Attitudes of farmers and veterinarians towards pain and the use of pain relief

in pigs. The Veterinary Journal. 2014; 202(3):622–7. https://doi.org/10.1016/j.tvjl.2014.10.003 PMID:

25455386

17. Proctor H. Animal sentience: Where are we and where are we heading? Animals. 2012; 2(4):628–39.

https://doi.org/10.3390/ani2040628 PMID: 26487167

18. Teixeira DL, Salazar LC, Enriquez-Hidalgo D, Boyle LA. Assessment of Animal-Based Pig Welfare Out-

comes on Farm and at the Abattoir: A Case Study. Frontiers in veterinary science. 2020: 667. https://

doi.org/10.3389/fvets.2020.576942 PMID: 33134359

19. van Staaveren N, Calderón Dı́az JA, Garcia Manzanilla E, Hanlon A, Boyle LA. Prevalence of welfare

outcomes in the weaner and finisher stages of the production cycle on 31 Irish pig farms. Irish veterinary

journal. 2018; 71(1):1–9. https://doi.org/10.1186/s13620-018-0121-5 PMID: 29599967

20. Petersen HH, Nielsen E, Hassing AG, Ersbøll AK, Nielsen JP. Prevalence of clinical signs of disease in

Danish finisher pigs. Veterinary Record. 2008; 162(12):377–82. https://doi.org/10.1136/vr.162.12.377

PMID: 18359931

21. Calderón Dı́az JA, Garcia Manzanilla E, Diana A, Boyle LA. Cross-fostering implications for pig mortal-

ity, welfare and performance. Frontiers in veterinary science. 2018; 5:123. https://doi.org/10.3389/fvets.

2018.00123 PMID: 29928648

22. Moinard C, Mendl M, Nicol CJ, Green LE. A case control study of on-farm risk factors for tail biting in

pigs. Applied Animal Behaviour Science. 2003; 81(4):333–55.

23. Geers R, Dellaert B, Goedseels V, Hoogerbrugge A, Vranken E, Maes F, et al. An assessment of opti-

mal air temperatures in pig houses by the quantification of behavioural and health-related problems.

Animal Science. 1989; 48(3):571–8.

24. Day J, Burfoot A, Docking C, Whittaker X, Spoolder H, Edwards S. The effects of prior experience of

straw and the level of straw provision on the behaviour of growing pigs. Applied Animal Behaviour Sci-

ence. 2002; 76(3):189–202.

25. Penny R, Edwards M, Mulley R. Clinical observations of necrosis of the skin of suckling piglets. Austra-

lian Veterinary Journal. 1971; 47(11):529–37. https://doi.org/10.1111/j.1751-0813.1971.tb02047.x

PMID: 5165986

26. Le T, Norberg E, Nielsen B, Madsen P, Nilsson K, Lundeheim N. Genetic correlation between leg con-

formation in young pigs, sow reproduction and longevity in Danish pig populations. Acta Agriculturae

Scandinavica, Section A—Animal Science. 2015; 65(3–4):132–8.

27. Willgert KJE, Brewster V, Wright AJ, Nevel A. Risk factors of lameness in sows in England. Preventive

Veterinary Medicine. 2014; 113:268–72. https://doi.org/10.1016/j.prevetmed.2013.10.004 PMID:

24331733

28. Calderón Dı́az J, Fahey A, KilBride A, Green L, Boyle L. Longitudinal study of the effect of rubber slat

mats on locomotory ability, body, limb and claw lesions, and dirtiness of group housed sows. Journal of

Animal Science. 2013; 91(8):3940–54. https://doi.org/10.2527/jas.2012-5913 PMID: 23881683

29. KilBride A, Gillman C, Green L. A cross-sectional study of the prevalence of lameness in finishing pigs,

gilts and pregnant sows and associations with limb lesions and floor types on commercial farms in

England. Animal Welfare. 2009; 18(3):215–24.

30. Dohoo IR, Martin W, Stryhn HE. Veterinary Epidemiologic Research. 2003.

31. Taylor NR, Main DCJ, Mendl M, Edwards SA. Tail-biting: A new perspective. The Veterinary Journal.

2010; 186(2):137–47. https://doi.org/10.1016/j.tvjl.2009.08.028 PMID: 19804997

32. Henry M, Jansen H, Amezcua MdR, O’Sullivan TL, Niel L, Shoveller AK, et al. Tail-biting in pigs: A scop-

ing review. Animals. 2021; 11(7):2002. https://doi.org/10.3390/ani11072002 PMID: 34359130

33. Campler MR, Pairis-Garcia MD, Rault J-L, Coleman G, Arruda AG. Caretaker attitudes toward swine

euthanasia. Translational animal science. 2018; 2(3):254–62. https://doi.org/10.1093/tas/txy015 PMID:

32704709
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38. Hötzel MJ, Vandresen B. Brazilians’ attitudes to meat consumption and production: present and future

challenges to the sustainability of the meat industry. Meat Science. 2022;In press.

39. Bastian B, Loughnan S. Resolving the meat-paradox: A motivational account of morally troublesome

behavior and its maintenance. Personality and Social Psychology Review. 2017; 21(3):278–99. https://

doi.org/10.1177/1088868316647562 PMID: 27207840
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