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Societal attitudes suggest low support for confinement housing in livestock farming, such as the farrowing crate. The attitudes of stockpersons working in these systems are yet to be understood but should be prioritised as their human-animal interactions have significant effects on animal welfare. The aim of this investigation was to explore the attitudes of stockpeople employed on pig farms with experience working in both free-farrowing and farrowing crate systems, and to better understand the contributing factors that shape these attitudes. An anonymous survey was conducted across four pig breeder farms with both Maternity Rings (MR) and farrowing crates (FC) installed. A total of 86 stockpeople volunteered to participate. The survey consisted of an opinion-based rating of sow welfare that considered four specific behaviours, and two attitude-based questionnaires. The composite score of sow welfare was higher in a MR when compared to a FC (39.8 ± 0.87 versus 28.0 ± 0.87, p < 0.05), regardless of attitude towards working with sows in different lactation housing systems. Stockpeople that believed FC systems would always be necessary were more likely to avoid interactions with difficult pigs (r(84) = 0.327, p = 0.005), and more likely to rate piglet welfare as more important than sow welfare (r(84) = 0.380, p = 0.001). In contrast, stockpeople that were confident in their abilities and understandings of sow behaviour were more likely to rate the sows welfare higher in a MR (r(84) = 0.339, p = 0.002) and believed that it provided an environment that enabled the sow to better interact with her piglets (r(77) = 0.434, p < 0.001). Stockpersons that were more likely to interact with pigs (r(84) = 0.322, p = 0.011) and were more satisfied with their job (β = 0.341, p = 0.003) were more likely to rate sow welfare higher in a MR. Overall, stockpeople rated sow welfare higher in a MR in comparison to a FC. The main driver of negative attitudes towards a MR appeared to be a lack of understanding of sow behaviour. If we can develop ways to modify stockperson behaviour to improve sow and piglet welfare outcomes, we have a better chance of introducing alternative farrowing systems.
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1 Introduction

Farrowing crates were introduced in the 1960’s (1) with the intention of reducing live-born piglet mortality as they allowed for control over sow postural changes, while providing greater efficiency and safety to stockpeople. While the farrowing crate has provided benefits for piglet survival, it does impose physical restrictions impacting sow welfare. There are two periods when the confinement of the sow within a farrowing crate has high welfare constraints (i) prior to farrowing when the sow has an intrinsic need to build a nest and (ii) as lactation proceeds when the sow begins to wean her litter.

A significant body of research has been directed towards alternatives to the farrowing crate that address the welfare issues sows encounter, as well as the higher live-born piglet mortality in free-farrowing systems (2–4). This research has looked at various design aspects affecting sow and piglet behaviour in these free-farrowing systems to improve the live-pig mortality. Whilst the design of free-farrowing pens is a key factor impacting production performance, the role of the stockperson is also critical in how the sow and piglets are managed, and this has received little attention.

Several studies have quantified the views of the general public and have found that confinement housing such as the farrowing crate have low societal support (5), with consumer preference for provision of more ‘natural’ living conditions (6–8). In contrast people with links to agriculture are more likely to have a positive attitude towards a farrowing crate (5). However, the attitudes of the stockperson working daily with animals housed in these farrowing systems, whether they be farrowing crates or free-farrowing systems, requires further investigation.

Interactions between intensively farmed animals and the stockpeople responsible for their care have significant effects on animal health, welfare and productivity (9–12). The quality of these human-animal interactions is dependent on the stockperson’s behaviour towards the animal (13, 14). According to the Theory of Planned Behaviour (15), understanding a particular attitude can lead to a path of change in human behaviour. While attitudes are dependent on an individual’s behavioural, normative and control beliefs, there are numerous studies which describe the positive impact that training can have on changing attitudes and the subsequent behaviour of stockpeople (9, 16–20). It is this attitudinal shift that improves interactions between stockpeople and animals, increasing welfare and production (11, 21–26). Given this, the attitudes of stockpeople that work with pigs in farrowing and lactation in free-farrowing systems should be better understood.

The Maternity Ring (MR) system was developed as a free-farrowing alternative to conventional farrowing crates that, unlike other commercially available options, preserved space similar to that of a crate, while providing the sow the ability to turn around before, during and after farrowing. Plush et al. (27) has demonstrated that the MR farrowing system was able to improve the welfare of the sow during farrowing and lactation. The aim of this study was to quantify the attitudes of stockpeople employed on pig farms with experience working with the MR and farrowing crate systems, and to better understand the contributing factors that shape these attitudes.



2 Materials and methods

Ethics clearance for research with human subjects was obtained via The University of Melbourne’s Human Ethics Advisory Group (Ethics ID: 2022–25,237–35,354-4). The survey was conducted at four South Australian farms that had both Maternity Rings (MR) and farrowing crates (FC) with farm 1 n = 160 MR and 30 FC, farm 2 n = 80 MR and 620 FC, farm 3 n = 160 MR and 680 FC and farm 4 n = 120 MR and 1,480 FC. The MR was a close-confinement free system 1,800 mm in width by 2,350 mm in length with a ring installed on the diagonal with dimensions 1,160 mm in width and 2,060 in length and height of 250 mm from flooring [Figure 1; (27)]. The FC was 1,783 mm in width by 2,330 mm in length with a crate installed parallel to the external dividers measuring 720 mm in width and 2,330 mm in length which restricted the sows movement.

[image: Diagram showing two labeled structures. A: "MR" with a three-sided cubicle featuring curved and straight partitions, dimensions included. B: "FC" with a rectangular frame containing two vertical units, detailed measurements provided.]

FIGURE 1
 Dimensions of key design features of the (A) Maternity Ring (MR) and (B) farrowing crate [FC; (27)].


Prior to the presentation of the survey, participants were given a plain language statement (i.e., an explanatory statement outlining the research aims), advised that participation was entirely voluntary and that they could withdraw at any time if so desired, and then written consent was sought and obtained. A total of 86 from the 110 stockpeople working across these farms volunteered to participate in this study. The survey was delivered in a classroom presentation style, where the lead researcher displayed each question and its associated Likert scale on a projector, while reading each question aloud. This allowed participants to clarify anything they were uncertain of and for the researcher to follow up any questions for clarification. Although the questionnaire was delivered in groups, participants completed the questionnaire individually with no group discussion of answers taking place. The completion of the survey took between 30 to 60 min, depending on the number of clarifying questions asked. The survey was made up of a opinion-based assessment of sow welfare and two questionnaires.


2.1 Opinion-based assessment of sow welfare

Welfare was scored by playing the participants eight short videos of a sow performing the four behaviours listed in Table 1 in both a FC and MR. Stockpeople were asked to use their experience and understanding of pig behaviour to respond to a series of questions to define the perceived welfare state of the sow using the video as a reference. Videos from both FC and MR sows were randomly selected from a pre-existing catalogue that contained footage collected 18 h prior to farrowing and 4 h on day 5 of lactation and scanned to the first time the listed behaviour (Table 1) was observed. Using a five-point Likert scale, stockpeople were asked to indicate their level of agreement with the list of terms (e.g., score 1 = strongly agree with one or more poor welfare descriptor, 5 = strongly agree with one or more high welfare descriptor listed in Table 1). The scores for each behaviour were then summed to give a composite sow welfare assessment, with a maximum score of 50 representing the highest welfare outcome.


TABLE 1 Opinion-based assessment of sow welfare as presented to stockpeople.


	Behaviour
	Question
	Poor welfare descriptor
	High welfare descriptor

 

 	Nesting 	How would you classify the sows demeanour? 	Agitated, tense, annoyed, frustrated, aggravated, stressed 	Alert, playful, satisfied


 	How well do you think the sow is able to express her natural behaviour? 	Not very well 	Very well


 	Lying down nursing 	How would you rate the welfare of this sow? 	Low 	High


 	How easily is this sow able to perform the desired behaviour? 	Difficult 	Easy


 	How do you think this sow feels? 	Agitated, annoyed, frustrated, impatient, irritated 	Alert, calm, relaxed, content, comfortable, satisfied


 	Postural change 	How would you rate the welfare of this sow? 	Low 	High


 	How easily is this sow able to perform the desired behaviour? 	Difficult 	Easy


 	How do you think this sow feels? 	Agitated, annoyed, frustrated, impatient, irritated 	Alert, calm, relaxed, content, comfortable, satisfied


 	Interaction with piglets 	How do you think this interaction makes the sow feel? 	Annoyed, frustrated, impatient, disruptive, grumpy 	Calm, relaxed, content, maternal, satisfied


 	How well is the sow able to interact with her piglets? 	Difficult 	Easy




 



2.2 Questionnaires

Two questionnaires were used to accurately capture stockperson attitudes and opinions towards working with sows in MR and FC systems (included in Supplementary material). The first questionnaire focused on stockperson attitudes, and the second aimed to capture attitudes towards working with pigs in different housing systems. The questionnaires were adapted from previous work conducted in livestock [see (28–31)]. Using a five-point Likert scale, stockpeople were asked to indicate their level of agreement to the statements, the level of importance or the perceived difficulty of performing an activity (e.g., score 1 = disagree/not at all important/not difficult to score, 5 = strongly agree/very important/very difficult). Questions were framed as both positive and negative, with responses recoded so that a high score indicated that participant held a positive attitude towards working with pigs. Several statements on a specific topic were used to measure consistent beliefs, which allowed the identification of a person’s attitude towards the specific topic (32).

The first attitude questionnaire involved a total of 47 questions and was adapted to target attitudes towards working with pigs, husbandry practices, and assessing the participants overall confidence and knowledge of pig behaviour. The sections of the questionnaire are reported in Table 2.


TABLE 2 Structure of attitude-based questionnaire.


	Section
	Information gathered

 

 	Demographics 	Gender, farm identification, experience in the pig industry, experience with different farm sections and preferences


 	Attitude towards pigs 	General perceptions of pigs at different cycle stages, general attitudes towards working with pigs, normative and behavioral beliefs in relation to daily husbandry


 	Attitude towards job 	General attitudes towards their role, normative and behavioral beliefs in relation to their role


 	Confidence in own knowledge and abilities 	Control beliefs in relation to their influence and role




 

The second questionnaire was opinion-based, consisting of 29 questions around the participants’ attitudes to working with sows in MR or FC systems. Again, several statements on a specific topic were used to measure consistent beliefs, which allowed the identification of a person’s attitude towards a specific topic (32).



2.3 Statistical analysis

All data were analysed in SPSS (v28 IBM, Armonk, NY, USA) with p < 0.05 achieving significance and p < 0.10 a trend. The impact of farrowing accommodation type on composite opinion-based sow welfare assessment was analysed using linear regression, with the contribution of each of the four individual behaviours (nesting, lying, changing posture and interacting with piglets) using ordinal regression. A Principal Component Analysis (PCA) was carried out, using a correlation matrix on the composite opinion-based sow welfare score, with two components that related to farrowing accommodation type created. Survey data were analysed using PCA, followed by an Oblimin rotation, to identify commonalities amongst the survey items, with Cronbach’s alpha presented as a measure of internal consistency demonstrating how closely related the questions were as a group. Attitude components were assigned labels that reflected the attitude items which formed the components. The suitability of the data for the analyses was assessed using criteria outlined by Pallant (33); the correlation matrix coefficients were all above the required 0.3, the Kaiser-Meyer-Olkin (KMO) values exceeded the recommended value of 0.6, and Bartlett’s Test of Sphericity reached statistical significance. Questions that were established as belonging to a common underlying component were then summed to produce a composite score for that component. Scale reliabilities were measured using Cronbach’s α coefficients with an α > = 0.70 as the criterion for acceptable reliability (34). Questions were included in a scale if their loading on the relevant component exceeded 0.33 (35) and if, on the basis of face validity, they could be summarized by just one construct. Correlations between composite variables identified from PCA on the demographics, attitudes towards pigs, attitudes towards job, confidence in own knowledge and abilities, and their opinions of MR vs. FC was conducted using Pearsons product moment correlations. Separate stepwise multiple linear regressions were used to identify those demographic variables that predicted each of the behaviours of interest reported in the first questionnaire (see Table 3).


TABLE 3 Components from the questionnaires grouped into composite scores, a high score indicating a strong agreement to the statements.


	Assigned attitude component label
	Cronbach’s alpha
	Questions

 

 	Positive opinion of pigs 	0.77 	Pigs are easy to work with
 Pigs are friendly to people
 Pigs are intelligent


 	Negative opinion of pigs 	0.65 	Pigs are gluttons
 Pigs are dirty


 	Likelihood of pig interactions 	0.81 	I frequently talk to or pat pigs that are in-oestrous
 I frequently talk to or pat pigs that are not in-oestrous
 I frequently pat and talk to sows in the farrowing house that are calm/happy
 I frequently pat and talk to sows in the farrowing house that are protective


 	Avoidance of difficult pigs 	0.59 	I find talking to protective sows in the farrowing house does not help with daily tasks
 I avoid protective sows in the farrowing house
 I find talking to in-oestrous pigs does not help with daily tasks
 I find in-oestrous pigs frustrating


 	Effort required working with difficult sows 	0.83 	Verbal/physical effort/difficulty is required to move pigs in-oestrous
 Verbal/physical effort/difficulty is required perform routine husbandry in farrowing around protective sows


 	Effort required working with calm sows 	0.88 	Verbal/physical effort/difficulty is required to move pigs not in-oestrous
 Verbal/physical effort/difficulty is required perform routine husbandry in farrowing around calm/friendly sows


 	Job satisfaction 	0.39 	How interesting is your job?
 Would you attend training courses in your own time if they were available?


 	Excitement about breaks 	0.14 	I look forward to the end of the working day
 I look forward to smoko/lunch breaks?


 	Likelihood of retention in industry 	0.57 	Do you think you’ll be in the pig industry in 5 years?
 Do you think you’ll be in the pig industry in 10 years?
 How often do you discuss work methods during smoko/lunch breaks?


 	Self confidence in knowledge 	0.77 	I know a lot about factors which affect reproduction in pigs
 I know a lot about diseases in pigs
 I understand pig behaviour well


 	FC defender 	0.75 	I believe farrowing crates will always be necessary
 I would be proud to show my friends/family around a farrowing house with only farrowing crates
 I believe farrowing crates are better for the sow’s welfare
 I believe farrowing crates are better for the piglet’s welfare


 	FC difficulty 	0.65 	How difficult is weaning in a crate?
 How difficult is assisting a farrowing sow in a crate?


 	FC preference 	0.67 	I prefer working with sows in farrowing crates
 I feel safe working in farrowing crates
 I believe detecting sows that need medical intervention is easier in a farrowing crate


 	MR defender/preference 	0.80 	I believe free-farrowing is the future of the industry
 I prefer weaning in Maternity Rings
 I prefer working with sows in Maternity Rings
 I feel safe working in Maternity Rings
 I believe detecting sows that need medical intervention is easier in a Maternity Ring
 I would be proud to show my friends/family around a farrowing house with only Maternity Rings
 I believe Maternity Rings are better for the piglet’s welfare


 	MR difficulty 	0.68 	How difficult is weaning in a Maternity Ring?
 How difficult is assisting a farrowing sow in a Maternity Ring?


 	Confidence working in a MR 	0.50 	I believe I understand sow behaviour well enough to work safely in a Maternity Ring
 I believe free-farrowing is better for the sow’s welfare


 	I believe the sow welfare is more important than piglet welfare


 	I believe piglet welfare is more important than sow welfare




 

The opinion-based sow welfare scoring of sows in MR or FC was subject to the same analyses as the previous questionnaires with components presented in Table 4.


TABLE 4 Components from the opinion-based sow welfare assessment grouped into composite scores, a high score indicating a more positive response to the question.


	Assigned attitude component label
	Cronbach’s alpha
	Associated video
	Questions

 

 	MR sow welfare 	0.82 	Sow in a MR lying down nursing, posture change from standing to lying and nesting with hessian prior to farrowing 	How would you rate the welfare of this sow?
 How do you think this sow feels?
 How easily is this sow able to perform the desired behaviour?
 How well do you think the sow is able to express her natural behaviour?
 How would you classify the sow’s demeanour?


 	FC sow welfare 	0.87 	Sow in a FC lying down nursing, posture change from standing to lying and nesting with hessian prior to farrowing


 	MR, ability to interact with piglets 	0.81 	Sow in a MR interaction with piglets during farrowing 	How do you think this interaction makes the sow feel?
 How well is the sow able to interact with her piglets?


 	FC, ability to interact with piglets 	0.92 	Sow in a FC interaction with piglets during farrowing




 




3 Results

Participants average length of experience working with pigs was 9.0 ± 1.04 years, 62.8% of the participants were male (n = 54), 33.7% female (n = 29) and 3.5% of the participants declined to answer (n = 3). Overall, stockperson opinion of sow welfare was 39.8 ± 0.87 in MR and 28.0 ± 0.87 in FC (Figure 2; p < 0.001). The sow being housed in a FC was associated with a lower welfare score for nesting (odds ratio 0.277 (95% CI 0.156–0.496), Wald χ2(1) = 18.747, p < 0.001), lying (odds ratio 0.258 (95% CI 0.143–0.157), Wald χ2(1) = 20.375, p < 0.001), changing posture (odds ratio 0.080 (95% CI 0.041–0.157), Wald χ2(1) = 53.414, p < 0.001) and interacting with piglets (odds ratio 0.110 (95% CI 0.055–0.205), Wald χ2(1) = 45.136, p < 0.001).

[image: Box plot comparing composite sow welfare scores for MR and FC groups. MR group shows a median around 40, with interquartile range from 35 to 47, and outliers at approximately 10 and 55. FC group has a median near 30, with interquartile range from 20 to 40, and outliers around 45 and 5.]

FIGURE 2
 Mean (x) ± SEM opinion-based assessment of sow welfare using four specific behaviours (nesting, lying, changing posture and interacting with piglets) when housed in either a MR or a FC p < 0.001.


Relationships between opinion-based component scoring of sow welfare and stockpersons attitudes and opinions surveys are reported in Table 5 and were in the low to moderate range. The component label MR sow welfare was positively correlated with positive opinions of pigs, the likelihood of interactions with pigs, their job satisfaction, self confidence in their own knowledge, how confident they were and whether they preferred working in a MR. A negative relationship between this same label and likely to avoid interactions with difficult pigs and preferred working with crated sows was also established. The component label FC sow welfare was positively correlated with positive opinions of pigs, likely to avoid interactions with difficult pigs, FC would always be necessary and piglet welfare was more important than sow welfare.


TABLE 5 Pearsons’s correlation coefficients between opinion-based sow welfare components and stockpersons attitudes and opinions surveys*.


	Assigned attitude component label
	MR sow welfare
	FC sow welfare
	MR, ability to interact with piglets
	FC, ability to interact with piglets

 

 	Positive opinion of pigs 	0.392 	0.404 	0.125 	0.073


 	Negative opinion of pigs 	−0.105 	0.049 	−0.043 	−0.181


 	Likelihood of pig interactions 	0.322 	−0.121 	0.269 	−0.022


 	Avoidance of difficult pigs 	−0.423 	0.311 	−0.403 	0.151


 	Effort required working with difficult sows 	0.229 	0.137 	0.079 	0.046


 	Effort required working with calm sows 	−0.056 	0.116 	0.081 	0.168


 	Job satisfaction 	0.226 	0.033 	0.114 	−0.036


 	Excitement about breaks 	0.069 	−0.216 	−0.153 	−0.067


 	Likelihood of retention in industry 	−0.069 	0.199 	0.026 	−0.008


 	Self confidence in knowledge 	0.261 	−0.072 	0.281 	−0.013


 	FC defender 	−0.241 	0.497 	−0.403 	0.449


 	FC preference 	−0.269 	0.031 	0.031 	−0.115


 	MR defender/preference 	0.331 	0.148 	0.028 	−0.125


 	FC difficulty 	0.192 	0.01 	−0.054 	0.08


 	MR difficulty 	0.124 	−0.006 	−0.202 	−0.082


 	Confidence working in MR 	0.615 	−0.235 	0.434 	−0.291


 	Sow welfare > piglet 	0.223 	−0.177 	0.124 	−0.269


 	Piglet welfare > sow 	−0.049 	0.253 	−0.216 	0.21





*Bold value denotes significance at p < 0.05.
 

The way a participant scored a sow’s ability to interact with her piglets in a MR and how they perceived this interaction made the sow feel, was positively correlated with the likelihood of that person interacting with pigs, their self confidence in their own knowledge and their confidence in working in a MR system. Participants that were more likely to avoid interactions with difficult pigs and believed FC would always be necessary, were more likely to give a lower score for a sows ability to interact with her piglets in a MR and believed that this interaction was not satisfying for the sow (Table 5). How a participant scored a sow’s ability to interact with her piglets in a FC and how this interaction made her feel, was positively correlated with their self confidence in their own knowledge. Participants that were more likely to score the welfare effect of this interaction as higher were also less confident in their own knowledge and less likely to rate the sow’s welfare as more important than the piglets welfare.

When all composite variables for both attitudes and opinions surveys were entered into a linear regression model with the component label MR sow welfare as the dependent variable, one variable was predictive of this preference (Confidence working in a MR) and accounted for 40.1% of its variance (Table 6). Stockpeople that believed they understood sow behaviour well enough to safely work in a MR had a higher MR sow welfare score. When all composite variables for the attitudes and opinions surveys were entered into a linear regression model with the component label FC sow welfare as the dependent variable, one variable was predictive of this preference (FC defender) and accounted for 41.4% of its variance. Stockpeople that believed farrowing crates will always be necessary had a higher FC sow welfare score.


TABLE 6 Linear regression with the predictive factor of composite variables for stockpersons attitudes and opinions survey and dependent variable of opinion-based sow welfare score.


	Predictive factor
	Dependent variable
	R2
	Beta coefficient (standardised)
	t
	p-value

 

 	Confidence working in a MR 	MR sow welfare 	0.401 	0.634 	5.733 	< 0.001


 	FC defender 	FC sow welfare 	0.414 	0.643 	5.882 	< 0.001


 	Confidence working in a MR 	Ability to interact with piglets - MR 	0.313 	0.285 	2.341 	0.023


 	FC defender 	 	0.313 	−0.318 	−2.665 	0.010


 	Likelihood of pig interactions 	 	0.313 	0.233 	2.008 	0.050


 	FC defender 	Ability to interact with piglets - FC 	0.230 	0.480 	4.093 	< 0.001




 

When all composite variables for both attitudes and opinions survey were entered into a linear regression model with the component label ‘Ability to interact with piglets – MR’ as the dependent variable, three variables were predictive of this preference (Confidence working in MR, Likelihood of pig interactions and negatively with FC defender) and accounted for 31.3% of its variance. Stockpeople that believed they understood sow behaviour well enough to work safely in a MR and that were more likely to interact with pigs in general rated the sow’s ability to interact with her piglets and the positive effect this had on the sow’s welfare as higher. In comparison, stockpeople that believed that farrowing crates would always be necessary were more likely to rate the sow’s ability to interact with her piglets in a MR as lower and that this had a diminished effect on her welfare. When all composite variables for both attitudes and opinions survey were entered into a linear regression model with the component label Ability to interact with piglets – FC as the dependent variable, one variable was predictive of this preference (FC defender) and accounted for 23.0% of its variance. Stockpeople that believed FC would always be necessary were more likely to rate the sow’s ability to interact with her piglets in a FC as higher, with this having a positive effect on her welfare.

When all composite variables for both questionnaires were entered into a linear regression model with ‘MR defender/preference’ as the dependent variable, one variable was predictive of this preference (Job satisfaction) and accounted for 11.7% of its variance (R2 = 0.114, t = 2.86). Stockpeople that were more satisfied with their job were more supportive of the MR (β = 0.341, p = 0.003). When all composite variables for both questionnaires were entered into a linear regression model with ‘FC defender’ as the dependent variable, no variable was predictive of this attitude.



4 Discussion

Free-farrowing systems when compared to FC require a higher level of human interaction with the sow (36), therefore, the experiences of the stockperson working in these systems should be explored. The first step in investigating this is to better understand the attitudes and opinions of stockpeople that have experience working in both systems. Using opinion-based sow welfare assessment, stockpeople in the current study ranked the welfare of sows higher in a free-farrowing system (MR) when compared to a confined housing system (FC). The results suggest several key attitudes and beliefs influenced this assessment. Stockpeople that viewed sow welfare positively in a MR were confident in their knowledge of sow behaviour and felt this contributed to a safer working environment compared to those that viewed sow welfare positively in a FC and deemed crates as being indispensable for pig farming. A lack of confidence working in free-farrowing systems, stemming from a lack of understanding of sow behaviour appears to be a barrier to staff support for these systems. Given this finding, the development of a targeted training program may prove beneficial in supporting positive attitudes towards free-farrowing systems in the future.

In the current investigation, stockpeople were shown video footage of sows in a MR and FC and concentrated on four specific behaviours. These behaviours were selected from literature as being divergent in free-farrowing and farrowing crate systems and impacting welfare. The ability of the sow to nest and interact with piglets (27), and ease with which the sow can change posture and nurse her litter (37) are key behaviours which are inhibited or impaired in farrowing crate systems. The opinion-based assessment rated welfare higher when a sow was housed in a MR compared to a FC both individually and when all behaviours were compiled into a composite score. Recognising the importance of these behaviours to sow welfare may lead to more positive stockperson attitudes towards free-farrowing systems. The primary aim of the experiment was to examine stockperson attitudes towards the two lactation housing systems, and so an opinion-based assessment of sow welfare was developed to be included in the survey whilst not distracting from other included questions. The score did consider qualitative behavioural assessment (QBA) and used descriptors of emotions and groupings reported previously (38). Whilst the current investigation did apply similar descriptors of emotion, QBA was too complex to be included in the survey. This methodology still remains to be applied to periparturient sows (39) and so should be explored in further work.

While it is well known that education can help to improve stockperson attitude towards the animals they tend (24), the current study is the first to examine how stockperson attitudes to different housing systems were related to their perceptions of sow welfare in these housing systems. Stockpeople that scored a sow higher for welfare in a MR believed they were confident enough in their understanding of pig behaviour to work safely in these systems. This finding suggests that transition to any alternative husbandry system could be increased if we improve stockperson understanding of animal behaviour, and in so doing shifting attitudes towards safety. Stockpeople with positive attitudes towards the use of farrowing crates (FC defenders) were more likely to rate the welfare of a sow in a farrowing crate as high, to avoid interactions with difficult pigs and were less confident in their own knowledge of sow behaviour. Control beliefs refer to how a person’s perception of their ability affects their actions (15), with a person’s doubt in their ability to work safely alongside free-farrowing sows being a limiting factor to the acceptance of the MR. A simple way to overcome this fear could be addressed by the sharing of knowledge through targeted training programs. There are numerous examples describing the positive impact training can play on an attitudinal shift (9, 16–20). Training has been proven to improve positive stockperson behaviour, leading to an increase in both welfare and production outcomes for the animal (11, 21–26).

There has never been a widely adopted training program dedicated to the farrowing sow, nor the stockpeople that work in these systems. Stockpeople on pig farms do work with unconfined sows, commonly during mating and gestation when exhibited behaviours are vastly different to those observed during the periparturient period. The use of confinement in the form of a FC has prevented the adequate expression of some of these behaviours, in addition to reducing the level of animal contact the stockperson encounters. Free-farrowing facilitates behaviours and human-animal interaction that even highly experienced stockpeople working in crated systems will have unlikely encountered. The risk to stockpersons working with unconfined sows at farrowing and during lactation stem from maternal aggression, whereby the sow is reactive towards humans, standing quickly, vocalizing and may launch and bite (40). More generalised training programs that focus on ‘pig behaviour’ will need refocusing towards farrowing and lactating sow behaviour to reduce fear and increase confidence in stockpeople working with unconfined sows.

The second key area that requires attention to shift the attitudes of stockpeople towards supporting free-farrowing is safety. When stockpeople were comfortable in their knowledge of sow behaviour, they felt safe working in the MR system. Stockperson safety is or should be the first consideration in the adoption process of free-farrowing systems, however there is little scientific literature addressing safety in free-farrowing systems. Baxter et al. (2) discusses key design elements that can help to improve stockperson safety, however most of the scientific literature relates to temporary confinement systems and not free-farrowing accommodation. Despite the lack of literature some European countries (Sweden and Germany) have put in place additional regulations regarding stockperson safety specifically around farrowing sows, whilst this is a step in the right direction these decisions have been largely based on case studies and interviews (2), not scientific outcomes. Training programs that focus on stockperson safety during pig transport have been developed after the identification that animal contact is the leading cause of injury on farms (41). A priority should also be a better understanding of the key stockperson behaviours and human-animal interactions which affect sow welfare in free-farrowing systems. Once these key behaviours are identified, the relevant stockperson attitudes can be targeted to increase or reduce these behaviours. As seen in the use of ProHand programs, this is also likely to improve stockperson job satisfaction and work motivation (21). A better understanding of what stockpeople feel contributes to a safe working environment in free-farrowing (outside understanding sow behaviour discussed above) requires further evaluation. Identifying the risks to stockpeople that could result in injury in free-farrowing systems should be systematically assessed and minimised. The implementation of a structured safety assessment procedure in free-farrowing would not only ensure stockpeople feel and are indeed safe but could also have residual benefits for animal welfare, performance and job satisfaction.

Stockpeople that were more satisfied in their job were more likely to rate sow welfare as higher in a MR. These were stockpeople who were more likely to undertake training in their own time if provided and found their job interesting. It is well understood that job satisfaction of stockpeople results in higher standards of animal welfare (25, 32, 42), and that the provision of training increases their likelihood to remain in the job (17). Therefore, stockpeople who are more engaged in their work and are eager to learn appear to be more open-minded about future industry changes, such as free-farrowing, and are more likely to be retained in the industry. Given that those termed FC defenders deemed crates as a necessity, specialized training programs are an essential and proven way of modifying attitudes and may help to improve attitudes towards free-farrowing systems. Farrowing crate defenders had less confidence in their ability to work safely in this environment, highlighting a lack of knowledge or experience working with free-farrowing sows. Stockpeople who scored sow welfare as high in a FC believed that piglet welfare was more important than sow welfare, this is likely due to the education that has occurred around the introduction of the FC and its ability to improve piglet safety. Whilst the farrowing crate has provided benefits for piglet survival, it does impose physical restrictions impacting sow welfare that result in socially unsustainable practices (3, 5, 27). The development of future training programs should therefore have a dual focus of not just how to work safely in a free-farrowing environment, but also to educate stockpeople on the reasons why as an industry there is a need to move towards systems that provide improved welfare and allow the animals we care for to create ‘a life worth living’.

The results of this study suggest that there is a fear of working in free-farrowing systems that stem from a lack of experience and knowledge of maternal sow behaviour. Stockpeople that viewed sow welfare in a MR more positively were confident in their knowledge of sow behaviour and felt this contributed to a safer working environment, whilst those that supported sow welfare in a FC believed the crate was, and would remain, an essential part of pig farming. The development of a free-farrowing training program, focused on educating stockpeople on not just how to work in these environments, but why they are beneficial for the sow has the potential to aid in their acceptance and the ability to improve job satisfaction and stockperson retention. This will enable greater engagement in the issue of sow and piglet welfare around farrowing and lactation and prepare stockpeople with increased confidence in their own abilities.
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