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Abstract

:

Simple Summary


Animal welfare science embraces all factors that might affect the physical and emotional state of the animal, its ability to cope, and its overall quality of life. In recent years, awareness of farm animal welfare has increased among veterinary practitioners—a major professional figure influencing a farm’s routine, farm workers, consumers, and the general public. In particular, the farm worker’s knowledge of animal welfare is an essential component of the rearing system. The aim of this study was to examine attitudes toward and awareness of select animal welfare issues among farm workers and practitioners. A survey was performed based on anonymous questionnaires filled out by dairy farm workers and veterinary practitioners. The results demonstrated that farm workers’ enjoyment of their work is of great importance, as is their cows’ welfare. The survey showed the farm workers’ awareness of their influence on the cow during milking, the effects of stress on milk production, and the possible effect of human behavior on heifers and cows. The main areas where animal welfare might be improved were farmers’ awareness of learning, memory, and pain masking in cattle, and knowledge transfer from veterinary practitioners to the farm workers. The survey answers further emphasized the crucial importance of communication and understanding between farm workers and their practitioners.




Abstract


Attitudes toward practical dairy cow welfare issues were evaluated based on a questionnaire answered by 500 dairy farm workers and 27 veterinary practitioners. Primarily, the effect of demographic characteristics on attitudes toward cattle welfare was tested. Professionally, five themes were identified: effect of welfare awareness on productivity, knowledge of cattle’s senses and social structure, effects of man–animal interactions on milk yield, pain perception and prevention, and knowledge transfer from veterinary practitioners to farm workers. Farms with a higher welfare awareness score also had higher annual milk yield, with an annual mean difference of 1000 L of milk per cow between farms with higher and lower awareness scores. Veterinary practitioners showed high awareness of cows’ social structure, senses, and pain perception. Farm workers were aware of the influence of man–animal interactions during milking and stress effects on milk yield, and the possible effect of man’s behavior on heifers and cows. Practitioners and farm workers had different views regarding pain perception, mostly involving mutilation procedures. All veterinary practitioners advocated the use of pain alleviation in painful procedures, but only some of them instructed the farm workers to administer it. The survey results emphasize the variation in welfare knowledge and practical applications across farms, and the interest of both the animals and their managers to improve applied knowledge of best practice.
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1. Introduction


The Israeli dairy sector consists of about 135,000 Israeli-Holstein cows on 700 dairy farms. The dairy sector is well organized by the Israeli Milk Board and the Israeli Cattle Breeders’ Association. Based on the Israeli Herd Book data, which includes nearly 90% of the dairy cattle, the 2020 average annual milk production was 12,120 kg/cow, with 3.73% fat and 3.25% protein [1,2]. The Israeli dairy sector is divided into two main subsectors: cooperatives, which have relatively large dairy herds (mean 450 cows per unit; 164 farms), representing 62% of the cows with recorded production, and which predominantly participate in milk recording; and relatively small family dairy farms (mean 114 cows per unit; 536 farms), approximately 75% of which participate in milk recording, and representing 38% of the cows with recorded production [2,3]. In Israel, the veterinary practitioner is the main professional on the farm, visiting family farms once to twice a week, and cooperative farms twice to three times a week. Most of the farm workers’ actions are decided upon with the practitioner, including management and ethical decisions. The dairy farms are managed by an Israeli farm worker, and the other workers are both local and foreigners, mainly from Thailand. Farm workers can attend a variety of voluntary training programs from governmental organizations and private companies [2].



Animal welfare remains an area of consistent public concern, with acceptance of animal sentience enshrined in the legislation of many countries [4]. A draft of the Israel Animal Welfare Regulations (Protection of Animals; Holding Calves) has been recently released for public comments. When the authors started writing the regulations in 2014, limited data were available on the extent of welfare knowledge, social rearing preferences, mutilation practices, and welfare attitudes and perceptions in the Israeli dairy sector. The Veterinary Services felt that a national database of concurrent knowledge would be the foundation for successful implementation of the regulations.



Many data are collected through precision dairy farming [5,6]. However, the data generated by these systems pertaining to the health and welfare of livestock are still mostly unused, with dairy farmers, employees, and advisors requiring more training [7]. New sensors and management software are already available on most farms in Israel, providing a large amount of online data daily. The veterinary practitioner and farm manager should be adequately trained to make the right decisions based on these data [8]. However, in Israel, little is known about veterinary practitioners’ knowledge of, or approach to, cows’ senses, behavior, learning, and memory.



Understanding the differences between human and bovine senses can contribute to the way in which the cattle are treated. For example, cows hear a wider range of frequencies than humans do (20,000–40,000 Hz) [9]. Dairy farmers’ awareness of this could improve man–animal interactions, resulting in calmer handling and milking. Understanding cattle’s social structure could be beneficial to proper farm routine [10,11]. Previous studies have shown that social acclimation following group mixing has an important impact on cattle, with calves’ behavioral acclimation taking up to 3 weeks [12], and resumption of dairy cows’ daily milk production to pre-mixing levels taking up to 6 weeks [13]. Understanding the importance of cattle’s social structure can decrease stress and improve welfare in the daily routine.



Research into animals’ mental status, i.e., their sensory and cognitive abilities, has developed greatly in recent years [14]. Cognitive mechanisms, which include sensory ability, learning, memory, and decision making [15], allow the animal to cope with the environment in flexible ways. As a sentient being, a cow’s awareness can be tested by its ability to assess a particular event concerning itself [16]. The combination of sensing and awareness is at the root of pain processes, data processing, and emotions [17]. Thus, mental, psychological, and cognitive needs play an essential role in the well-being of the dairy cow [18]. By testing motivation and decision making, an animal’s emotional state can be determined, as expressed in behavioral and physiological changes [19,20]. Therefore, these changes can serve as animal-based welfare indicators. Productivity is one of the commonly used indicators for welfare assessment [21].



Dairy farm workers’ behavior seems to affects cows’ behavior and milk yield [22]. Cows can differentiate between farm workers according to their behavior [23] and farm workers’ behavior has been shown to affect milk production [24]. Many stress-causing factors can influence animal behavior, which in turn affects the neuro-hormonal reflex, leading to inhibition of milk ejection and production [25], as well as increases in milk somatic cell count and bacterial count (CFU) [26]. Proper guidance of farm workers regarding behavior while milking cows has been shown to increase milk yield and protein and fat levels compared to levels achieved with untrained workers [27]. In addition, the ability to distinguish between dairy farm workers based on their behavior has also been documented in calves [28].



Findings demonstrate that learning at an early age can impact cows’ behavior as adults [29]. For example, social husbandry of young animals has effects on their response to stress [30], infection courses [31], and wound healing [32]. Social interactions at a young age resulted in better coping with changes throughout life, making them easier to manage [33].



Freedom from pain is one of the main aspects of animal welfare [34]. Among veterinary practitioners, there is general agreement that farm animals can suffer from painful conditions during the daily farm routine [35,36], and pain alleviation can be improved on farms [37]. Studies have shown that the use of pain relief depends directly on the ability of professionals to correctly assess pain, rather than on economic or other considerations for the administration of analgesics [38,39]. Thus, the first step toward improvement is the recognition and awareness of the farmers to these painful situations.



In light of the above, we performed a survey of dairy farm veterinary practitioners and workers to examine current attitudes to, and awareness of, cattle’s mental needs, and to identify the areas where further awareness of welfare issues can be improved.




2. Methods


2.1. The Veterinary Practitioner Survey


A total of 41 Israeli dairy cow veterinary practitioners working with the corporation Hachaklait Veterinary Services Ltd. received an anonymous questionnaire through internal software in 2018. The questionnaire, which is provided in Supplementary Materials, contained 6 personal questions and 20 closed questions on different welfare issues. The questionnaire was written by veterinarians working for the Veterinary Services, and the Extension Service of the Ministry of Agriculture, and was further edited by professionals from the Israeli Milk Board and Cattle Breeders’ Association. In the first part of the survey, the practitioners were asked for their age, gender, work seniority, and training background on welfare issues. They were then asked to score the extent of their enjoyment from their work on a scale of 1 (low enjoyment) to 5 (very high enjoyment), and the importance of animal welfare in their practice from 1 (low) to 5 (very high). In the second part of the questionnaire, they were asked to choose the most accurate answer to questions relating to five themes: effect of welfare awareness on productivity, knowledge regarding cattle’s senses and social structure, effect of man–animal interactions on milk yield, pain perception and prevention, and knowledge transfer from the veterinary practitioner to the farm worker.




2.2. The Farm Worker Survey


A questionnaire was written by the authors, translated into Arabic, English and Thai, and distributed by hand to dairy farm workers on each farm. The questionnaire is provided in Supplementary Materials. The answer format consisted predominantly of closed questions, while some questions provided the opportunity for further free text comments. All workers were present at the farm on the scheduled day with the survey conductor, and filled out the questionnaire voluntarily and anonymously (only giving the farm’s name). Only 3% of the farm workers asked to answer the survey refused to participate. Since some of the farm workers do not use electronic communication, hand-filled questionnaires ensured proper representation of all employees, instead of only the Hebrew speakers and managers.



Dairy farms were categorized as cooperatives or private family farms (as mentioned in the introduction). In total, 61 cooperative and 113 family dairy farms were selected from all geographic regions, representing 37% and 20% of each category, respectively, in the national herd book, which consists of all the Israeli dairy farms’ database. The first part of the survey asked general demographic questions: responder’s gender, age, seniority in farming (length of time working on a dairy farm), academic background, past guidance on welfare topics, role on the farm, extent of enjoyment from the work, and extent of the importance of animal welfare.



The second part asked questions related to five themes: effect of welfare awareness on productivity, knowledge regarding cattle’s senses and social structure, effect of man–animal interactions on milk yield, pain perception and prevention, and knowledge transfer from veterinary practitioners to farm workers. Answers were single choice only. Adaptation to each sector resulted in slight differences between the questions for the veterinary practitioners and those for the farm workers. Specific questions were chosen based on an assessment of the concurrently existing knowledge and suspected gaps. Previous audits and guidance by the extension unit of the Ministry of Agriculture in recent years revealed the subjects where knowledge was suspected to be lacking.



To facilitate the ranking of extent of enjoyment from work and personal importance of welfare issues, we used a 1–5 scale (1—very low, 5—very high). To evaluate the farm workers’ perception of animals’ pain, respondents were asked to score dairy cows’ expression of pain on a scale of 1 (do not hide) to 5 (hide excessively).



Data from the completed questionnaires were collected and analyzed; 18 questions received “correct” and “incorrect” answers, and questions 5 and 13 were excluded. “Correct” answers were given 5.555 points, whereas “incorrect” was given zero.



An overall welfare assessment score (WAS) was given to each respondent to examine the effect of attitude and awareness on different parameters. Additional analysis was performed on farms reporting to the Herd Book (n = 166): a mean WAS of the workers on each farm was calculated, so every farm received a final farm welfare assessment score, designated FWAS. The effects of these FWAS were analyzed with the farms’ production data (taken from the Israeli Herd Book).




2.3. Statistical Analysis


Responses were entered in standard spreadsheet software (Excel 2016, Microsoft corporation, Redmond, Washington, USA). Statistical analysis of the data was performed using SAS software (version 9.2, SAS Institute, Cary, NC, USA). All variables’ means were calculated using the PROC MEANS procedure of SAS. In addition, we used a general linear mixed model (GLM) and the PROC MIXED procedure of SAS to test the effects of different parameters on the participants’ answers (both veterinary practitioners and farm workers) and their WAS. The entire model for the participants’ final grade was: Herd + welfare guidance + duty on the dairy farm + seniority + error, where Herd = 166 dairy farms; welfare guidance = yes/not at all; duty on the dairy farm = milking personnel, responsible for nursery, responsible for health, and general manager; seniority ≤ 4 years, 4–14 years, 15–29 years, and >30 years. All variables except Herd were considered fixed effects. Herd was included as a random effect.



A second analysis was performed to test the effect of FWAS on cow milk production over 305 days. Only the 166 farms reporting to the Herd Book were included. We separated the dairy farms into four groups according to their FWAS values: group 1, ≤50; group 2, 50.1–67; group 3, 67.1–89; group 4, 89.1–100. The entire model was: 305 d milk yield, 305 d ECM, Fat %, Protein %, SCC = Herd + dairy farm size + FWAS group + error, where Herd = 166 farms reporting to the Herd Book; dairy farm size ≤ 300 or >300 cows; and FWAS group = four groups based on FWAS as delineated above. The results are presented as least squares (LS) mean values ± SE. To compare levels within a variable, we ran the Bonferroni adjustment for multiple comparisons.





3. Results


3.1. General Characteristics


3.1.1. Veterinary Practitioners


A total of 27 veterinary practitioners, representing 66% of the bovine practitioners working at Hachaklait Veterinary Services, answered the questionnaire (24 men and 3 women). Hachaklait Veterinary Services works with nearly 90% of the dairy farms in Israel. Of the surveyed practitioners, 20 declared that they had undergone some animal welfare seminars or lectures, while the other 7 had little exposure to the topic. No correlation was found between the practitioner’s gender and the overall scoring, or between age, seniority, or training experience and their personal score. The extent of the practitioners’ enjoyment from their work is shown in Figure 1, and the results of the extent of importance of animal welfare to them are shown in Figure 2. The distribution of the practitioners’ answers regarding senses, memory, and pain perception are presented in Table 1.




3.1.2. Farm Workers


A total of 500 Israeli farm workers from 174 dairy farms participated in the survey: 324 farm workers were from cooperative dairy farms, and 176 were from private family farms; 443 were men, 57 women; 79 (16%) of the responders were workers from Thailand. In the cooperative farms, the most frequent category (39%) was the young workers (aged < 30 years; n = 124), whereas in the family farms, the most frequent (39%) was the oldest category (57+ years; n = 66). A significant part of the workers (35%; n = 113) on the cooperative farms have less than 4 years of work experience at the farm, while at the family farms, 44% work more than 30 years in farming (n = 75).



The first question referred to the extent of personal enjoyment from work at the farm, and the results are presented in Figure 1. Farm workers gave high importance to welfare issues, similar to the practitioners (Figure 2). The farm workers’ answers regarding enjoyment from work and importance of animal welfare were positively correlated (r = 0.56), i.e., those who enjoyed their work were also concerned about animal welfare.





3.2. Effects of Demographic Variables on Farm Workers’ Attitude toward and Awareness of Cattle Welfare


The younger workers (aged < 30 years; n = 129) reached a mean WAS of 62.7 ± 3.2, similar to the workers aged 31–41 years (n = 92) who had a mean WAS of 62.5 ± 3.3. The workers aged 42–56 years (n = 113) had the highest WAS, 66 ± 3, and the older workers (57+ years; n = 95) scored slightly lower, with an average WAS of 60 ± 3.3, (p = 0.09).



Farm workers on private family farms (n = 155) tended to score slightly lower than those working on cooperative dairy farms (n = 274), with mean WAS of 61.2 ± 2.9 and 64.4 ± 2.8, respectively (p = 0.08). Farm workers’ formal education significantly affected the survey score: farm workers with no academic or technical education (n = 224) scored 60.3 ± 2.7, those who graduated from professional or technical studies (n = 122) scored 61.6 ± 2.9, and academic graduates (n = 83) had a WAS of 66.5 ± 3.2 (p = 0.01).



On-farm self-training for the work with dairy cows led to lower WAS than training through professional husbandry courses and workshops. Farm workers who were trained locally on the farm (n = 222) had a mean WAS of 59.3 ± 3, whereas farm workers who attended external courses (n = 207) scored 66.4 ± 2.7 (p < 0.0001). In addition, the extent of guidance on “cattle welfare” significantly affected workers’ knowledge, as expressed by their WAS (Figure 3). Further analysis of the differences between the two sectors showed that 55% of the workers in the cooperative farms were guided in subjects regarding cattle’s welfare and behavior, whereas only 33% of the workers from the family farms received such guidance. The sources of guidance attended by farm workers were divided into 33% professional government courses and lectures, 21% private organizational guidance for practical welfare improvement, 7% Hachaklait Veterinary Services guidance, and 39% from other sources.



Personal WAS on the survey differed among those with different farming duties. The farm worker responsible for the health of the herd had the highest score, followed by the general manager, the worker responsible for the nursery (young calves), and finally, the milkers, who had the lowest WAS (Figure 4).



Seniority of less than 4 years resulted in relatively low WAS. Numerous years of experience had a positive effect on the level of farm workers’ knowledge regarding animal welfare issues: from 4–14 years and 15–29 years of experience, up to 30 years of seniority. However, after 30 years, the mean WAS decreased (p < 0.0001; Figure 5).




3.3. Links between Farm Workers’ Awareness of Welfare and Milk Yield


The higher-producing dairy farms had a higher mean FWAS (Figure 6). Farms that scored under 50 on the survey had a mean annual milk yield of 11,167 ± 250 L/cow, whereas farms scoring 89–100 had a mean yearly milk yield of 12,162 ± 259 L/cow. No effect of FWAS was seen on milk fat or protein content, or on somatic cell count.




3.4. Farm Worker Awareness of Cattle Social Structure and Effect of Separation on Conception Rates


Farm workers and veterinary practitioners were asked to estimate the duration of social acclimation for a cow introduced into a new group of unfamiliar cows. Both gave similar answers, corresponding to previous findings (Figure 7).



Another question on the survey, directed to the farm workers, referred to the social hierarchy in cattle: “Will the cow’s level of dominance affect its position in the herd?”; 77.6% of the workers answered “yes” (n = 378), 8.4% (n = 41) did not know, 8.2% (n = 40) answered that “there is no hierarchy in cow herds,” and 5.7% (n = 40) answered “no.” Both parties were asked about the possible effect of separating a young cow for artificial insemination on its conception rate; 51% (n = 238) of the farm workers answered “it should not have any effect,” 37.4% (n = 175) thought it might have a negative effect, and 11% (n = 52) assumed that it might have a positive effect. However, 63% (n = 17) of the practitioners thought that inseminating a cow that is restrained away from the others would negatively affect conception rate, 37% (n = 10) said that it would not have any effect, and no practitioner thought that it might have a positive effect on conception.




3.5. Farm Workers’ Awareness of Cattle’s Senses


Farm workers’ answers to the questions referring to cows’ sight and hearing are reported in Table 2.




3.6. Attitude toward and Awareness of Learning and Memory in Cattle and Man–Animal Interactions


The results of the questions exploring farm workers’ and veterinary practitioners’ perceptions of cows’ learning processes and memory, and of man–animal interactions, are given in Table 1 (practitioners’ answers) and Table 2 (farm workers’ answers).




3.7. Farm Workers’ Perceptions of Welfare and Milk Yield


Farm workers’ answers to questions exploring the effect of man–animal interactions on milk production are listed in Table 2. Furthermore, 86% (n = 405) of the farm workers thought that the way in which they lead the cows to the milking parlor can affect milk yield, whereas 14% (n = 66) thought that this has no effect at all. The results showed that 74.5% (n = 353) of the farmers administer medications to the cows in a designated shed (as instructed), while 17% (n = 65) do not use a specific location; 12% (n = 56) of the workers treated the cows in the milking parlor, which goes against professional recommendations. The question of whether high milk production signifies good welfare is elaborated on in Table 3.




3.8. Assumptions Regarding Pain Perception


Veterinary practitioners’ and farm workers’ results are given in Table 1 and Table 3, respectively, demonstrating some small differences (that even if not statistically different are worth mentioning). The perception of pain expression in cows is demonstrated in Figure 8.



Regarding the need for pain relief following mutilation procedures, all practitioners and 71% of the farm workers thought that disbudding (using caustic paste) should be performed with pain relief medication. Only 63% of the farm workers thought that cold branding is a painful procedure, whereas 92.6% of the practitioners believed that this procedure requires pain medication.




3.9. Calves’ Social Structure


The use of different social rearing methods for calves was distributed as follows: 19.3% (n = 91) of farms moved their calves into groups at the age of 1 week, 22.7% (n = 107) at 2 weeks, 20% (n = 92) at 1 month, and 38.5% (n = 182) at the age of 2 months (at weaning). When asked about the ideal age for group rearing (Figure 9), 88% of the practitioners believed that calves should be reared in pairs or groups up to weaning, as opposed to only 48.5% of the farm workers. Interestingly, 41% of the farm workers thought that keeping pre-weaned calves in individual cages is preferable.




3.10. Knowledge Transfer


The vast majority (96%) of veterinary practitioners stated that they had instructed farm workers to apply medical therapy in a designated shed, rather than in the milking parlor, to prevent a negative association between pain and milking. However, only 74.5% of the farm workers followed those instructions. Moreover, 92.6% of the practitioners thought that cold branding requires pain medication, but only 63% of them instructed the farm workers to use it (Table 1).



The practitioners were asked what they do when a repeated welfare problem at the farm remains unsolved; 28% answered that they only make a remark to the farm worker, 34% said that they insist on solving the problem without further professional assistance, and 38% said that they turn to other professionals for a solution.





4. Discussion


The survey results demonstrated the importance of guidance and knowledge acquisition on farm workers’ perception of animal welfare issues. In a survey performed in the UK, 56% of the farmers stated that they had gained a major part of their farming skills from their family, and only 18% had learned their skills from agricultural courses [40]. In this study, 51% of the total farm workers had participated in external husbandry courses and 46% of them had received specific welfare and behavior guidance; these farm workers had enhanced welfare knowledge, as expressed by their WAS. However, only 33% of the family farm’s workers received guidance on welfare topics, as opposed to 55% of the workers from the cooperative farms. Seniority had a positive impact on knowledge, but only up to 30 years of experience. There are several possible explanations for these differences: according to survey results, the structure of family farms (accounting for 65% of the farms in the survey) consists of 39% senior owners (57+ years), who also serve as managers and usually work alone or with one additional worker, resulting in a limited workforce. In addition to the dairy farm, the owner is involved in other occupations and therefore has limited spare time for learning. In contrast, farm workers on cooperative farms are numerous and their duties are well separated among farm sections (nursery, herd health, nutritionist, etc.), and therefore, expertise on those farms is warranted. Furthermore, economic management of the family farms differs greatly from that of the cooperative ones. All of these factors make it difficult for the family farm workers to leave their farms for outside training. Hence, knowledge remains at a relatively basic level and the farm worker lacks up-to-date information. The lack of relevant knowledge may explain the tendency toward a scoring gap between cooperative and private family farms. A creative solution to this problem might be the farmer field school model, a concept for farmers’ learning, knowledge exchange, and empowerment that has been successfully applied in developing countries [41]. A survey examining how to enhance communication between farmers and veterinarians in the Netherlands showed that the most important aspects of such communication are a proactive approach, personalization of messages, providing a realistic frame of reference for the farmer, and use of the farmer’s social environment. They further stressed that social pressure through the presentation of successful examples from other farms may help to activate “hard-to-reach” farmers. [42].



Most dairy farmers, animal and dairy scientists, and many veterinarians argue that high levels of milk production and good health are clear evidence of high standards of welfare [43]. Enhanced knowledge in this domain generally contributes to a farm’s success, and our results specifically bolstered this argument: farms with high-yielding cows had the highest FWAS. It is certain that financial benefit consequent to good welfare is an important motivation for the farm workers. However, a Danish study showed that it is not always the main driver, and focusing on more than cost alone is important when initiating changes on the farm [44].



In general, both veterinary practitioners and farm workers demonstrated high WAS on topics related to cattle characteristics, such as social structure of adult cows, calves’ social needs, and the cows’ senses. The effect of human behavior on milk production was also well understood, mainly due to extensive training efforts regarding milking management by the Israeli Dairy Board through the years [45]. However, milk yield is affected by numerous factors—mainly genetics and nutrition—and veterinary practitioners might have a better understanding of the complex connection between milk yield and welfare. While most practitioners understood that high milk yield does not necessarily signify suitable cow welfare, only a third of the farm workers seemed to hold this notion.



Most practitioners and farm workers agreed that cows can identify specific humans connected to a positive or negative experience; 78% of the practitioners thought that cows remember previous events from an early age, and they all thought that experience with humans would affect the nature of the adult cow. Although only 60% of the farm workers agreed that cows remember past episodes, 80% thought that their interactions with humans would affect their temperament as adults.



Awareness of the importance of calves’ social rearing has progressed greatly in recent years. In our survey, 90% of practitioners thought that calves should be reared in pairs or groups until weaning, and only 4% preferred isolated rearing until weaning. The main reason for individual rearing of calves in Israel is disease prevention [2]. Farm workers seemed to be uncertain on this topic, as 40% of them thought that individual rearing is preferable, even if the calf is healthy.



Looking at the perception of cows’ pain in both groups, survey results demonstrated that farm workers tend to think that cows are less likely to mask pain, as opposed to the veterinary practitioners, who are more familiar with the instinctive pain-masking prey behavior in cattle. Nevertheless, in the case of visible pain, such as severe lameness, 80% of the farm workers understood that this would affect milk production. Thomsen et al. [46] found that even though farmers consider most types of morbidity in cattle to be slightly more painful than veterinarians, they are less likely to use analgesics [46]. Interestingly, according to our survey, farm workers are willing to use pain relief when they are aware of the cow’s suffering (such as during disbudding or cold branding). Hence, early identification of pain by the farm workers is crucial for efficient treatment and good prognosis and largely depends on proper training by the veterinary practitioner in the field. Pain relief medication is not yet compulsory in Israel, but it is being increasingly used on farms [2]. In the survey, all veterinary practitioners thought that pain relievers should be administered for disbudding, and 90% agreed that this is also essential before branding. However, only 63% stated that they had specifically instructed the farm workers to use pain relievers. Survey results are consistent with previous findings, emphasizing the practitioner’s role in setting up herd health management programs, especially in the face of upcoming challenges [8,47]. Although veterinary practitioners have a broad knowledge base, they are generally not trained in communication skills [41], making information assimilation more difficult. This gap between professional opinion and the instructions given on the farm raises ethical concerns and requires a more in-depth examination.



In summary, this study found that there is considerable variation in welfare knowledge and practical applications, and this shows there is scope to improve dairy calf and cow welfare. Furthermore, many of the aspects of welfare knowledge link to good farm and animal husbandry, and there is good evidence that welfare knowledge is associated with levels of cow productivity across farms. Therefore, it is in the interest of both the animals and their managers to improve the knowledge for application of best practices.




5. Conclusions


The aim of our survey was to explore the attitudes toward practical animal welfare issues on dairy farms. The high enjoyment obtained by farm workers and veterinary practitioners from their work and their perceived importance of cattle welfare constitute the elementary foundations for continual improvement. Professionally, farm workers were relatively proficient on the effect of welfare awareness on productivity, knowledge regarding cattle’s senses and social structure, and the effect of man–animal interactions on milk yield. There is room for improvement in three main areas: farm workers’ awareness of cows’ learning and memory, farm workers’ awareness of pain masking, and knowledge transfer from veterinary practitioners to farm workers. Since the veterinary practitioner is a leading professional on the farm, a great deal lies on his or her shoulders. Although farm workers give high importance to animal welfare issues, some seem to hold to traditional habits and changing their perceptions is rather challenging. The results highlight the importance of communication and understanding between farm workers and their veterinary practitioners. In light of the gaps demonstrated by the survey, reasons for insufficient knowledge transfer have yet to be understood. In conclusion, the results emphasize the variation in welfare knowledge and practical applications across farms, and it is in the interest of both the animals and their managers to improve the applied knowledge of good practices.








Supplementary Materials


The following are available online at https://www.mdpi.com/2076-2615/11/2/294/s1.





Author Contributions


Conceptualization, S.W.-F., D.B.-D., and H.H.; data curation, S.W.-F., N.Y.K., M.W.-B., A.S., and H.M.; formal analysis, S.W.-F., N.Y.K., and Y.L.; methodology, H.M.; project administration, D.B.-D.; software, Y.L. and G.F.; writing—original draft, S.W.-F.; writing—review and editing, S.W.-F. and H.H. All authors have read and agreed to the published version of the manuscript.




Funding


This research was supported by funds from the Israeli Dairy Board. Contribution No. 845-0294-18.




Institutional Review Board Statement


Ethical review and approval were waived for this study, since it was a survey, not involving humans or animals.




Data Availability Statement


The data presented in this study are available on request from the corresponding author. The data are not publicly available for safeguarding individual rights of farm workers and veterinarians.




Acknowledgments


We thank S. Friedman for consultation and N. Zilber for performing the survey on the farms. We deeply appreciate the farmers’ cooperation on the survey.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Galon, N.; Zeron, Y.; Ephraim, E. Factors affecting fertility in dairy cows in Israel. J. Reprod. Dev. 2020, 56, 8–14. [Google Scholar] [CrossRef] [PubMed]

	



Israel Cattle Breeders’ Association. Available online: https://www.icba.org.il/ (accessed on 20 December 2020).

	



Flamenbaum, I.; Galon, N. Management of heat stress to improve fertility in dairy cows in Israel. J. Reprod. Dev. 2010, 56, 36–41. [Google Scholar] [CrossRef] [PubMed]

	



Rioja-Lang, F.C.; Connor, M.; Bacon, H.J.; Lawrence, A.B.; Dwyer, C.M. Prioritization of farm animal welfare issues using expert consensus. Front. Vet. Sci. 2020, 6, 1–16. [Google Scholar] [CrossRef] [PubMed]

	



Maltz, E. Individual dairy cow management: Achievements, obstacles and prospects. J. Dairy Res. 2020, 87, 145–157. [Google Scholar] [CrossRef]

	



Molina, F.M.; Marín, C.C.P.; Moreno, L.M.; Buendía, E.I.A.; Marín, D.C.P. Welfare Quality® for dairy cows: Towards a sensor-based assessment. J. Dairy Res. 2020, 87, 28–33. [Google Scholar] [CrossRef] [PubMed]

	



Barkema, H.W.; von Keyserlingk, M.A.G.; Kastelic, J.P.; Lam, T.J.G.M.; Luby, C.; Roy, J.P.; LeBlanc, S.J.; Keefe, G.P.; Kelton, D.F. Invited review: Changes in the dairy industry affecting dairy cattle health and welfare. J. Dairy Sci. 2015, 98, 7426–7445. [Google Scholar] [CrossRef] [PubMed]

	



Friedman, S.; Honig, H. Veterinary Care, Milking Routine and Animal Welfare—Present and Future in the Israeli Dairy Sector. Isr. J. Vet. Med. 2020, 75, 177–184. [Google Scholar]

	



Fay, R.R.; Wilber, L.A. Hearing in vertebrates: A psychophysics databook. J. Acoust. Soc. Am. 1989. [Google Scholar] [CrossRef]

	



Harris, N.R.; Johnson, D.E.; McDougald, N.K.; George, M.R. Social associations and dominance of individuals in small herds of cattle. Rangel. Ecol. Manag. 2007, 60, 339–349. [Google Scholar] [CrossRef]

	



De Freslon, I.; Martínez-López, B.; Belkhiria, J.; Strappini, A.; Montia, G. Use of social network analysis to improve the understanding of social behaviour in dairy cattle and its impact on disease transmission. Appl. Anim. Behav. Sci. 2019, 213, 47–54. [Google Scholar] [CrossRef]

	



Weyl-Feinstein, S.; Orlov, A.; Yishay, M.; Agmon, R.; Steensels, M.; Sibony, V. Can dietary pomegranate peels reduce stress responses associated with group mixing of Holstein beef calves? J. Pharm. Pharmacol. 2015, 2, 405–415. [Google Scholar]

	



Phillips, C.J.C.; Rind, M.I. The effects on production and behavior of mixing uniparous and multiparous cows. J. Dairy Sci. 2001, 84, 2424–2429. [Google Scholar] [CrossRef]

	



Rørvang, M.V.; Herskin, M.S.; Jensen, M.B. The motivation-based calving facility: Social and cognitive factors influence isolation seeking behaviour of Holstein dairy cows at calving. PLoS ONE 2018, 13, e0191128. [Google Scholar] [CrossRef] [PubMed]

	



Shettleworth, S. Cognition Evolution and Behavior; Oxford University Press: Oxford, UK, 1998. [Google Scholar]

	



Duncan, I.J.H. The changing concept of animal sentience. Appl. Anim. Behav. Sci. 2006, 100, 11–19. [Google Scholar] [CrossRef]

	



Dawkins, M.S. Through animal eyes: What behaviour tells us. Appl. Anim. Behav. Sci. 2006, 100, 4–10. [Google Scholar] [CrossRef]

	



Duncan, I.J.; Petherick, J.C. The implications of cognitive processes for animal welfare. J. Anim. Sci. 1991, 69, 5017–5022. [Google Scholar] [CrossRef] [PubMed]

	



Imfeld-Mueller, S.; Van Wezemael, L.; Stauffacher, M.; Gygax, L.; Hillmann, E. Do pigs distinguish between situations of different emotional valences during anticipation? Appl. Anim. Behav. Sci. 2011, 131, 86–93. [Google Scholar] [CrossRef]

	



Lecorps, B.; Kappel, S.; Weary, D.M.; von Keyserlingk, M.A.G. Dairy calves’ personality traits predict social proximity and response to an emotional challenge. Sci. Rep. 2018, 8, 1–9. [Google Scholar] [CrossRef]

	



Pascual-Alonso, M.; La Lama, G.C.M.-D.; Aguayo-Ulloa, L.; Ezquerro, L.; Villarroel, M.; Marin, R.; María, G.A.; La Lama, G.C.M.-D. Effect of postweaning handling strategies on welfare and productive traits in lambs. J. Appl. Anim. Welfare Sci. 2015, 18, 42–56. [Google Scholar] [CrossRef]

	



Breuer, K.; Hemsworth, P.H.; Barnett, J.L.; Matthews, L.R.; Coleman, G.J. Behavioural response to humans and the productivity of commercial dairy cows. Appl. Anim. Behav. Sci. 2000, 66, 273–288. [Google Scholar] [CrossRef]

	



Rushen, J.; De Passillé, A.M.B.; Munksgaard, L. Fear of people by cows and effects on milk yield, behavior, and heart rate at milking. J. Dairy Sci. 1999, 82, 720–727. [Google Scholar] [CrossRef]

	



Kauppinen, T.; Valros, A.; Vesala, K.M. Attitudes of dairy farmers toward cow welfare in relation to housing, management and productivity. Anthrozoos 2013, 26, 405–420. [Google Scholar] [CrossRef]

	



Santos, H.P.; Aiura, A.L.D.O.; Gonçalves, G.A.M.; Aiura, F.S.; Ferreira, M.; Alves, I.C.D.S.; Cunha, B.F.C. Behavioral and physiological responses of crossbred Holstein-Zebu cows and their interaction with the milker in two milking systems. J. Anim. Behav. Biometeorol. 2019, 7, 1–5. [Google Scholar]

	



Cassoli, L.D.; Machado, P.F. Influence of attitudes and behavior of milkers on the hygienic and sanitary quality of milk. PLoS ONE 2017, 12, e0184640. [Google Scholar]

	



Hemsworth, P.H.; Coleman, G.J.; Barnett, J.L.; Borg, S.; Dowling, S. The effects of cognitive behavioral intervention on the attitude and behavior of stockpersons and the behavior and productivity of commercial dairy cows. J. Anim. Sci. 2002, 80, 68–78. [Google Scholar] [CrossRef] [PubMed]

	



De Passillé, A.M.; Rushen, J.; Ladewig, J.; Petherick, C. Dairy calves’ discrimination of people based on previous handling. J. Anim. Sci. 1996, 74, 969–974. [Google Scholar] [CrossRef]

	



Vieira, A.D.P.; De Passillé, A.M.; Weary, D.M. Effects of the early social environment on behavioral responses of dairy calves to novel events. J. Dairy Sci. 2012, 95, 5149–5155. [Google Scholar] [CrossRef] [PubMed]

	



Meaney, M.J.; Diorio, J.; Francis, D.; Widdowson, J.; LaPlante, P.; Caldji, C.; Sharma, S.; Seckl, J.R.; Plotsky, P.M. Early environmental regulation of forebrain glucocorticoid receptor gene expression: Implications for adrenocortical responses to stress. Dev. Neurosci. 1996, 18, 49–72. [Google Scholar] [CrossRef]

	



Tuchscherera, M.; Kanitza, E.; Puppea, B.; Tuchschererb, A. Early social isolation alters behavioral and physiological responses to an endotoxin challenge in piglets. Horm. Behav. 2006, 50, 753–763. [Google Scholar] [CrossRef]

	



Detillion, C.E.; Craft, T.K.S.; Glasper, E.R.; Prendergast, B.J.; DeVries, A.C. Social facilitation of wound healing. Psychoneuroendocrinology 2004, 29, 1004–1011. [Google Scholar] [CrossRef]

	



Jensen, M.B.; Vestergaard, K.S.; Krohn, C.C.; Munksgaard, L. Effect of single versus group housing and space allowance on responses of calves during open-field tests. Appl. Anim. Behav. Sci. 1997, 54, 109–121. [Google Scholar] [CrossRef]

	



Mellor, D.J. Updating Animal Welfare Thinking: Moving beyond the “Five Freedoms” towards “A Life Worth Living”. Animals 2016, 6, 21. [Google Scholar] [CrossRef] [PubMed]

	



Laven, R.A.; Huxley, J.N.; Whay, H.R.; Stafford, K.J. Results of a survey of attitudes of dairy veterinarians in New Zealand regarding painful procedures and conditions in cattle. N. Z. Vet. J. 2009, 57, 215–220. [Google Scholar] [CrossRef] [PubMed]

	



Thomsen, P.T.; Gidekull, M.; Herskin, M.S.; Huxley, J.N.; Pedersen, A.R.; Ranheim, B.; Whay, H.R. Scandinavian bovine practitioners’ attitudes to the use of analgesics in cattle. Vet. Rec. 2010, 167, 256–258. [Google Scholar] [CrossRef]

	



Hudson, C.; Whay, H.; Huxley, J. Recognition and management of pain in cattle. Practice 2008, 30, 126–134. [Google Scholar] [CrossRef]

	



Huxley, J.N.; Whay, H.R. Current attitudes of cattle practitioners to pain and the use of analgesics in cattle. Vet. Rec. 2006, 159, 662–668. [Google Scholar] [CrossRef]

	



Becker, J.; Reist, M.; Steiner, A. Factors influencing the attitudes of cattle veterinarians, farmers, and claw trimmers towards the pain associated with the treatment of sole ulcers and the sensitivity to pain of dairy cows. Vet. J. 2014, 200, 38–43. [Google Scholar] [CrossRef]

	



Hall, J.; Wapenaar, W. Opinions and practices of veterinarians and dairy farmers towards herd health management in the UK. Vet. Rec. 2012, 170, 441. [Google Scholar] [CrossRef]

	



Vaarst, M.; Nissen, T.B.; Østergaard, S.; Klaas, I.C.; Bennedsgaard, T.W.; Christensen, J. Danish stable schools for experiential common learning in groups of organic dairy farmers. J. Dairy Sci. 2007, 90, 2543–2554. [Google Scholar] [CrossRef]

	



Lam, T.J.G.M.; Jansen, J.; van den Borne, B.H.P.; Renes, R.J.; Hogeveen, H. What veterinarians need to know about communication to optimise their role as advisors on udder health in dairy herds. N. Z. Vet. J. 2011, 59, 8–15. [Google Scholar] [CrossRef]

	



Von Keyserlingk, M.A.G.; Rushen, J.; de Passillé, A.M.; Weary, D.M. Invited review: The welfare of dairy cattle—key concepts and the role of science. J. Dairy Sci. 2009, 92, 4101–4111. [Google Scholar] [CrossRef] [PubMed]

	



Kristensen, E.; Enevoldsen, C. A mixed methods inquiry: How dairy farmers perceive the value(s) of their involvement in an intensive dairy herd health management program. Acta Vet. Scand. 2008, 50, 50. [Google Scholar] [CrossRef] [PubMed]

	



Israeli Dairy Board. Available online: https://www.israeldairy.com (accessed on 22 December 2020).

	



Thomsen, P.T.; Anneberg, I.; Herskin, M.S. Differences in attitudes of farmers and veterinarians towards pain in dairy cows. Vet. J. 2012, 194, 94–97. [Google Scholar] [CrossRef] [PubMed]

	



Svensson, C.; Alvåsen, K.; Eldh, A.C.; Frössling, J.; Lomander, H. Veterinary herd health management—Experience among farmers and farm managers in Swedish dairy production. Prev. Vet. Med. 2018, 155, 45–52. [Google Scholar] [CrossRef]








[image: Animals 11 00294 g001 550] 





Figure 1. Extent of the veterinary practitioners’ (n = 27) and farm workers’ (n = 429) enjoyment from their work on the farm. There were statistical differences between groups. 
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Figure 2. Importance of cattle welfare as perceived by veterinary practitioners (n = 27) and farm workers (n = 429). There were statistical differences between groups. 
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Figure 3. Effect of animal welfare guidance on farm workers’ (n = 429) knowledge (p = 0.02), as expressed by the welfare assessment scores, presented as least squares (LS) means ± SE. Letters “A” and “B” signify statistical differences between groups. 
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Figure 4. Welfare assessment score (LS mean ± SE) for individuals with different duties on the dairy farm (n = 429; p = 0.02). Letters “A” and “B” signify statistical differences between groups. 
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Figure 5. Effect of farm workers’ seniority (years of experience in farming) on their knowledge of animal welfare, as expressed by the welfare assessment score. Values are presented as LS mean ± SE (n = 429; p < 0.0001). Letters “A”, “B” and “C” signify statistical differences between groups. 
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Figure 6. Effect of farm welfare assessment score (FWAS) on milk yield (corrected to 305 days) on Israeli dairy farms (n = 166). Values are presented as LS mean ± SE. Letters “A”, “B” and “AB” signify statistical differences between groups. 
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Figure 7. The distribution of the farm workers’ (n = 478) and practitioners’ (n = 27) assessment of required acclimation duration in a new group of unfamiliar cows. There were no statistical differences among groups. 
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Figure 8. Farm workers’ (n = 479) and practitioners’ (n = 27) assessment of pain expression in cows. There were no statistical differences among groups. 
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Figure 9. Distribution of practitioners’ (n = 27) and farm workers’ (n = 482) opinions regarding the preferred type of social rearing of pre-weaned calves (up to 2 months of age). There were no statistical differences among groups. 
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Table 1. Distribution (in percentages) of veterinary practitioners’ answers to questions regarding senses, memory, and pain perception (n = 27).
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	Questions
	Yes
	No
	Don’t Know





	1. Does the cow hear things that we cannot hear?
	92.6
	0
	7.4



	2. Do cows see as we do?
	3.7
	92.6
	3.7



	3. Do cows recognize people who have treated them negatively or positively in the past?
	77.8
	3.7
	18.5



	4. Does a cow remember things that happened to it as a young heifer?
	77.8
	11.1
	11.1



	5. Does a human’s behavior toward a calf affect that calf’s behavior toward humans as an adult cow?
	100
	0
	0



	6. Will a cow that is in pain necessarily show a decrease in milk production?
	3.7
	96.3
	0



	7. Do you think that it is essential to give calves painkillers when removing their horn buds (* disbudding; with the use of caustic paste)?
	100
	0
	0



	8. Do you think it is necessary to use painkillers after cattle surgery (gastric volvulus, cesarean section, etc.)?
	100
	0
	0



	9. Do you think it is necessary to use painkillers for severe lameness?
	100
	0
	0



	10. Do you think it is necessary to use painkillers for mastitis?
	100
	0
	0



	11. Do you think painkillers are necessary during cold branding (at the age of 4 months)?
	92.6
	7.4
	0



	12. Do you instruct the dairy farmer to use painkillers when branding?
	63
	37
	0







* Performed up to 2 weeks of age.
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Table 2. Distribution of dairy farm workers’ answers to questions regarding cow senses and memory, human–cow interactions, and pain perception (n = 483).
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	Question
	Yes
	No
	Don’t Know





	1. Does the cow hear sounds that we can’t?
	334 (68.7%)
	38 (7.8%)
	114 (23.5%)



	2. Do cows see in the same that way we do?
	124 (25.7%)
	303 (63%)
	54 (11.2%)



	3. Can cows recognize people who treated them negatively or positively in the past?
	337 (69.7%)
	62 (12.8%)
	84 (17.4%)



	4. Does a cow remember experiences it had when it was a young calf?
	273 (56.8%)
	96 (20%)
	112 (23.3%)



	5. Does a person’s behavior with calves affect the calves’ behavior as adult cows?
	379 (78.8%)
	48 (10%)
	54 (11.2%)



	6. Can the milker’s behavior “annoy” a cow during milking?
	450 (94%)
	23 (4.8%)
	6 (1.2%)



	7. Do you think it is important to give a calf pain killers when removing horn buds?
	348 (71.7%)
	81 (16.7%)
	56 (11.5%)
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Table 3. Distribution of farm workers’ responses to assumptions regarding pain, and effect of pain on milk yield (n = 483).






Table 3. Distribution of farm workers’ responses to assumptions regarding pain, and effect of pain on milk yield (n = 483).





	Assumption
	Agree
	Don’t Agree
	Not Necessarily
	Don’t Know





	1. High milk yield signifies good animal welfare
	275 (57.3%)
	13 (2.7%)
	174 (36.2%)
	18 (3.8%)



	2. A cow experiencing pain will show a drop in milk production
	295 (61.6%)
	43 (9%)
	121 (25.3%)
	20 (4.1%)



	3. Lameness affects milk yield
	372 (77.5%)
	22 (4.6%)
	68 (14.2%)
	18 (3.7%)



	4. Cold branding is a painful procedure
	303 (63%)
	50 (10.4%)
	88 (18.3%)
	40 (8.3%)
















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2021 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).






media/file13.jpg
SoRRRREEanas

Percentage of responders
cuSTEREREHEZUS

= practitioners  ® farm workers

minutes hours 1-2days  more than 2 days
Acclimation duration in a new group





media/file4.png
Percentage of respondents

90
80
70
60
50
40
30
20
10

W practitioners ™ farm workers

I 'l

very low

low medium high

Extent of cattle welfare importance

very high






nav.xhtml


  animals-11-00294


  
    		
      animals-11-00294
    


  




  





media/file18.png
—_— DN DN W W BB W
SN O DN DN DnO D O
|

Percentage of responders

in individual pens

W practitioners B farm workers

1n pairs In groups

Type of social rearing

don't know





media/file16.png
N~
-

35
2
S 30
Q.
5 25
5 20
Q
P15
S 10
3
A

S D

B farm workers B practitioners

2 3 4

Extent of pain expression
(1 - do not hide, 5 - hide pain excessively)






media/file2.png
o O O

Percentage of responders
— N W B U QN
o O O O

-

® farm workers M practitioners

-_|_—- |

very low

low medium

Extent of enjoyment

high

very high





media/file5.jpg
=
3

2
2

Welfare assessment score
-]

g

received guidance didn’t receive

Guidance on cattle welfare topics.





media/file3.jpg
Percentage of respondents.

90
80
70
60
50
40
30
20
10

= practitioners ® farm workers

.l

very low low medium high very high
Extent of catle welfare importance





media/file1.jpg
883

SR wE Lo
8838

-3

Percentage of responders

= farm workers  ® practitioners
- -
very low Tow medium high very high

Extent of enjoyment





media/file7.jpg
A A
B B I I

milking  responsible for  responsible for ~ general manager
calves herd health

Duty in the dairy farm





media/file10.png
| | | I I
o O O O O
o~ O n <

SJOIS JUIWISSIASS

Seniority





media/file12.png
[

o

N

-

-
J

12,000 -
z 11,500 -
S
5 11,000 -
10,500
10,000

50.1-67 67.1-89 89.1-100

Average yearly milk yield (L)

Farm welfare assessment score





media/file9.jpg
1530 30<
Seniority





media/file0.png





media/file14.png
— NN WU BB ONON
S D

SN OWDNODNODNODNO DN

Percentage of responders

minutes

W practitioners M farm workers

--.II

hours 1-2 days
Acclimation duration in a new group

more than 2 days





media/file8.png
— N W B U0 ON 0O
OO OO OO OO OO

Welfare assessment score

A A
milking responsible for  responsible for general manager
calves herd health

Duty in the dairy farm






media/file11.jpg
50.1-67 67.1-89 89.1-100

Farm welfare assessment score





media/file6.png
~J
-

N
)

)
N

Welfare assessment score
(@)
(-

)
-

received guidance didn’t receive

Guidance on cattle welfare topics





media/file15.jpg
=
8us

e W W
88

Precentage of responders

cuw3n

mfarm workers W practitioners

L»ﬂ““

Extent of pain expression
(1 - do not hide, 5 - hide pain excessively)





media/file17.jpg
= practitioners  ® farm workers

idual pens  in pairs in groups don't know

‘Type of social rearing





