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Abstract 19 

Ensuring the safety, health, and overall well-being of animals raised for food is both an ethical 20 

obligation and a critical component of providing safe food products. The use of antibiotics for 21 

maintaining animal health has come under scrutiny in recent years due to the rise of antibiotic 22 

resistance globally. Some U.S. producers, especially in the poultry industry, have responded by 23 

eliminating their antibiotic use. The number of animals raised without antibiotics (RWA) is 24 

growing in the U.S., but there are concerns that RWA practices might negatively impact animal 25 

health and welfare. Therefore, the objective of this survey was to investigate the impacts of 26 

RWA production on key parameters such as animal health and welfare, food safety, cost of food 27 

production, and consumer demand. Veterinarians, farmers, ranchers, producers, and other 28 

stakeholders involved in raising broilers, turkeys, swine, beef cattle or dairy cattle were 29 

surveyed. Of the 565 completed responses received, the majority of respondents self-reported as 30 

practicing veterinarians or producers. Just over half of respondents reported having past or 31 

current experience with RWA programs. The main indicated reasons for raising animals without 32 

antibiotics were market driven; switching to RWA production was less commonly made for 33 

health-related reasons, such as to reduce antibiotic resistance or to improve animal health and 34 

welfare. Although respondents felt that RWA production has negative impacts on animal health 35 

and welfare, they overwhelmingly indicated that the customer (retailer/restaurant/food service) 36 

believes that animal and health welfare will be significantly improved. Veterinarians and 37 

producers indicated that RWA programs will increase production costs with questionable effect 38 

on meat, egg or dairy consumer demand. Many respondents felt that there are times when the 39 

RWA label takes priority over animal health and welfare. Respondents generally felt that there 40 

was a need for increased auditing/assessment of animal health and welfare in RWA systems. 41 

.CC-BY-NC-ND 4.0 International licensea
certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under 

The copyright holder for this preprint (which was notthis version posted April 12, 2019. ; https://doi.org/10.1101/600965doi: bioRxiv preprint 

https://doi.org/10.1101/600965
http://creativecommons.org/licenses/by-nc-nd/4.0/


3 

 

Introduction 42 

Ensuring the health and well-being of animals raised for food is both an ethical obligation 43 

and a critical component of providing safe food products. Antibiotics are an important part of 44 

animal health programs, but their use has come under scrutiny because of the rise of antibiotic 45 

resistance globally (1-4). Efforts have been made to improve antibiotic stewardship in animal 46 

agriculture, with different countries often adopting different approaches for enhancing the 47 

responsible use of antibiotics (1, 5, 6). 48 

Some animal producers, particularly within the U.S. poultry industry, have eliminated 49 

antibiotic use entirely and have adopted a “no antibiotics ever” (NAE) or “raised without 50 

antibiotics” (RWA) approach to animal production. In this paper we will refer to these programs 51 

as RWA. In RWA programs, antibiotics are only administered for the treatment and control of 52 

disease (i.e. there are no production uses nor are antibiotics used for disease prevention). Any 53 

animals that have been treated with antibiotics cannot be sold under an RWA label and must be 54 

marketed through a different distribution channel. Such circumstances often raise logistical 55 

challenges and potential financial losses for the producer.  56 

RWA programs are intended to supply customers, such as restaurants, grocers and other 57 

food service establishments, with meat, eggs, and dairy products that can be labeled as having 58 

never had exposure to antibiotics. Anecdotal evidence suggests that retail customers and 59 

consumers assume that RWA and organic production will improve food safety and decrease 60 

antibiotic resistance in animals and humans while providing a more wholesome food product (7). 61 

In a recent survey of consumers, 55% responded that they were extremely or very concerned 62 

about antibiotic use in chickens when they purchase chicken (8). This same survey found that 63 

respondents generally had major misunderstandings about poultry production practices.  For 64 
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example, 60% of respondents considered themselves to be very or somewhat knowledgeable 65 

about the care of chickens, but 75% believed that there are added hormones or steroids in 66 

chicken meat (which has been illegal in the U.S. for many decades), and 71% believed that 67 

chickens raised for meat are housed in cages (which is untrue). Over half of survey respondents 68 

disagreed with the statement “Eliminating antibiotics leads to significantly more chickens dying 69 

of disease.” 70 

Few reports exist comparing RWA to conventionally-reared animals, particularly with 71 

respect to potential impacts on animal health, productivity, and welfare. A report was published 72 

in 2011 by Smith discussing his 12-year experience with RWA in broiler chickens (9), and some 73 

of his experiences included that these birds were more expensive to produce, due in part to 74 

stricter and more expensive diet requirements, and that the drug-free birds had a higher incidence 75 

of important diseases such as necrotic enteritis. More recently, Gaucher et al. (10) reported that 76 

drug-free production was associated with overall negative effects on key performance and gut 77 

health indicators (increased necrotic enteritis incidence, increased feed conversion, decreased 78 

daily weight gain, and decreased mean live slaughter weight), findings which are indicative of 79 

potentially negative impacts on overall animal welfare. These outcomes can contribute to 80 

economic and environmental strain, as RWA programs try to match production output of 81 

conventional programs.  82 

A recent study compared three different broiler production systems: conventional, RWA, 83 

and non-medically important, wherein only antibiotics not considered important to human health 84 

are used (11). The study considered three important health conditions (eye ammonia burns, 85 

footpad lesions, and airsacculitis) which can be indicators of poor animal welfare. Pain from 86 

these conditions can lead to decreased feed intake and reduced weight gain. RWA production 87 
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was shown to increase the risk and severity of all three of these health conditions. Use of non-88 

medically important antibiotics diminished this risk and severity, but the risk was still higher and 89 

disease more severe than that in conventional systems. Study authors emphasized important 90 

limitations to their approach. First, the analyses do not prove a cause and effect relationship; in 91 

other words, the authors are not stating that raising birds RWA causes these conditions to 92 

become worse. Second, they emphasize that they did not analyze management practices and 93 

other related on-farm variables. They state, “Transitioning from medically important antibiotics 94 

to no antibiotics ever generally requires changes be made to production including reduced 95 

stocking density, longer downtime between flock production cycles in a barn, providing an all-96 

vegetarian feed, etc.” Thus many of the negative impacts of RWA production can potentially be 97 

diminished over time, but some might never be completely eliminated. For example, a recent 98 

randomized controlled trial in pigs found that animals reared under RWA conditions had 99 

worsened animal health when there were endemic viral and secondary bacterial infections on-100 

farm (12). 101 

As more animal production shifts from conventional to RWA programs, there is a need to 102 

understand the impacts of RWA systems on animal health and welfare. The objective of this 103 

study was to survey veterinarians and producers directly involved in animal production about 104 

their experience and perception of the impacts (positive or negative) of RWA animal production 105 

on animal health and welfare. Specifically, this manuscript focuses on the effects of RWA 106 

production in the poultry, beef, swine, and dairy sectors on animal welfare, food safety, and cost 107 

of production. Subsequent reports will describe the survey results regarding the effects of RWA 108 

production on animal health and disease management. 109 

 110 
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Materials and methods 111 

Survey design 112 

The survey was designed to collect information from veterinarians and producers 113 

involved with beef cattle, dairy cattle, swine, turkey, and broiler chicken production. The survey 114 

tool was developed by study co-authors and was reviewed by industry experts in each 115 

commodity for clarity, completeness, and usability.  116 

Respondents to the survey were only allowed to answer questions for one of the five 117 

animal commodities, and this was based on the commodity that the respondent selected at the 118 

very beginning of the survey as the commodity with which they were most familiar. The overall 119 

survey included questions related to the respondent’s RWA program experience, disease and 120 

welfare challenges within the respondent’s selected commodity, and experiences/beliefs about 121 

RWA impacts on animal health and welfare, food safety, cost of production, and antibiotic 122 

resistance. The survey was created for online administration using web-based survey software 123 

(Qualtrics, Provo, UT, USA) and collected no identifying information from respondents. A 124 

complete print-version of the survey is included in S1 Appendix. 125 

Survey dissemination  126 

A hyperlink to the online survey was distributed by various professional organizations 127 

and commodity groups such as American Association of Avian Pathologists (AAAP), National 128 

Chicken Council (NCC), National Turkey Federation (NTF), U.S. Poultry & Egg Association 129 

(USPOULTRY), American Association of Bovine Practitioners (AABP), Academy of 130 

Veterinary Consultants (AVC), Animal Agriculture Alliance, National Pork Producers Council 131 

(NPPC), National Pork Board (NPB), American Association of Swine Veterinarians (AASV), 132 
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and Pig Improvement Company (PIC). Announcements were also made at multiple professional 133 

and commodity meetings and in key trade journals. The survey was open from February 15 to 134 

March 23, 2018.  135 

Data analysis  136 

Incomplete surveys were excluded from analysis. This survey was intended to focus on 137 

animal production within the U.S. Because of the potential for varying regulation, management 138 

practices and production systems to influence responses, data from international respondents 139 

were excluded from analysis. Data analysis was conducted using standard statistical software 140 

(Stata 15.1, College Station, TX, USA). Respondents were categorized as having any experience 141 

with RWA production (RWA respondent) or having no experience with RWA production 142 

(Conventional respondent). Respondent role (e.g., veterinarian, producer) and RWA experience 143 

were compared with two-sample Wilcoxon rank-sum (Mann-Whitney) tests. Likert scale graphs 144 

were prepared in R (13) using packages licorice and ggplot2 (14). 145 

Analyses in this paper focus on study questions related to potential impacts of RWA 146 

production on food safety, animal welfare, cost of production, demand for the respondent’s 147 

animal protein or product, and auditing of RWA production systems. Study questions that 148 

focused on impacts on specific animal diseases, animal production, and disease interventions are 149 

addressed in other reports. 150 

Results 151 

Survey responses 152 

Five hundred and sixty-five completed responses were received. Ninety-five percent of 153 

respondents (n=536) were located within the U.S. (Table 1). Twenty-seven international 154 
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respondents were excluded from the analysis and are not included in the results that follow. Most 155 

respondents were practicing veterinarians (n=248, 43.9%), producers (n=214, 37.9%), and 156 

technical services professionals (n=44, 7.8%). Just over half of the respondents were working 157 

with (n=241, 42.7%) or had previously worked with (n=76, 13.5%) animals being raised without 158 

antibiotics (RWA respondents). The remaining respondents (n=248, 43.9%) had no direct 159 

experience with RWA production (Conventional respondents). For the following analyses, only 160 

producers and veterinarians with direct animal responsibilities are included (i.e. technical 161 

services professionals, academics and government employees are excluded). Because only one 162 

turkey respondent had no experience with RWA production, no details of this response are 163 

provided. 164 

Table 1: Characteristics of survey respondents, n=565. 165 

  Total Broiler Turkey Swine Beef Dairy 

Role 565 69 23 148 244 81 
Practicing Veterinarian 43.9% 31.9% 52.2% 37.6% 43.4% 64.2% 
Research/Academic/Government 
Veterinarian  

5.1% 1.5% 4.4% 4.7% 4.1% 12.4% 

Research/Academic/Government 
Non-veterinarian  

1.1% 2.9% - 0.7% 1.2% - 

Manager/Producer/Grower/ 
Rancher/Owner 

37.9% 26.1% 26.1% 47.3% 44.3% 14.8% 

Technical Services 7.8% 29.0% 13.0% 5.4% 2.9% 7.4% 
Other 4.3% 8.7% 4.4% 4.1% 4.1% 1.2% 

       Country of Experience 
      

United States 95.2% 86.8% 95.8% 96.0% 97.5% 92.6% 
International 4.8% 13.2% 4.2% 4.1% 2.5% 7.4% 

       
Experience with RWA 

      
Current Experience 42.7% 63.8% 95.7% 33.8% 36.1% 45.7% 
Previous Experience 13.5% 2.9% - 20.3% 13.5% 13.6% 
No Experience 43.9% 33.3% 4.4% 46.0% 50.4% 40.7% 

 166 

.CC-BY-NC-ND 4.0 International licensea
certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under 

The copyright holder for this preprint (which was notthis version posted April 12, 2019. ; https://doi.org/10.1101/600965doi: bioRxiv preprint 

https://doi.org/10.1101/600965
http://creativecommons.org/licenses/by-nc-nd/4.0/


9 

 

Respondents indicated the factors that contributed to their decision to participate in RWA 167 

production (RWA respondents) or reasons why they did not (Conventional respondents), and 168 

these responses are shown in Table 2. RWA respondents in all commodities most commonly 169 

identified market-driven reasons for their decision to participate in RWA production. 170 

Specifically, the most common reason was “to fulfill a client/customer request” (>60% across all 171 

commodities). Conventional respondents most commonly identified “concerns about negative 172 

impacts to animal health and welfare” (>60% across all commodities) and “already raising 173 

animals in a responsible [antibiotic] use program” (>50% across all commodities) as the most 174 

common reasons for not participating in RWA production. 175 

Table 2: Factors contributing to decision to raise animals RWA or Conventionally, n=536. 176 

  Broiler Turkey Swine Beef Dairy 

RWA Respondents 42 22  75  116  44 

To decrease antibiotic resistance  26.2% 9.1% 13.3% 19.8% 2.3% 

To improve animal health and welfare 35.7% 13.6% 13.3% 15.5% 9.1% 

To increase sale price of animals/product 26.2% 36.4% 54.7% 38.8% 9.1% 

To gain market entry into a retail program 31.0% 54.6% 40.0% 27.6% 9.1% 

To fulfill a client/customer request 83.3% 81.8% 69.3% 65.5% 77.3% 

To eliminate the use of medically important 
antibiotics 19.1% 4.6% 8.0% 9.5% 4.6% 

  
     

Conventional Respondents 17 1  67  121  31 

Not profitable  29.4% - 28.4% 20.7% 6.5% 

Concerned about negative impacts to animal health 
and welfare  94.1% - 76.1% 65.3% 64.5% 

No market pressure  17.7% - 31.3% 25.6% 19.4% 

Not a sustainable consumer trend   41.2% - 25.4% 12.4% 9.7% 

Food safety concerns   17.7% - 28.4% 8.3% 19.4% 

Already raising animals in a responsible use 
program  58.8% - 73.1% 56.2% 71.0% 

 177 
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Animal health and welfare 178 

Respondents were asked how they thought RWA production impacts animal health and 179 

welfare. Across all five commodities, most RWA and Conventional respondents (> 60% for all 180 

commodities) believed that RWA production would slightly worsen or significantly worsen 181 

animal health and welfare (Fig 1). Within the broiler, beef, and swine responses, significantly 182 

more Conventional respondents believed that RWA production would negatively impact animal 183 

welfare than did RWA respondents (P<0.01, P<0.01, and P<0.05, respectively); there was no 184 

statistically significant difference between Conventional and RWA dairy respondents. Responses 185 

to this question for all respondents (not restricted to practicing veterinarians and producers) are 186 

depicted in S1 Fig. Among RWA respondents, producers perceived less of a negative impact on 187 

animal health and welfare than did veterinarians. Conventional veterinarian and producer 188 

perceptions were more aligned, with both believing that the animal health and welfare impact 189 

would be more negative than the beliefs of their RWA counterparts. 190 

Respondents were asked for their perception of customer (retailers, restaurants, or food 191 

services) opinions regarding how RWA production impacts animal health and welfare. The 192 

perception of the majority of RWA and Conventional respondents (> 60% for all commodities) 193 

was that their customers believe that raising animals without antibiotics would slightly improve 194 

or significantly improve animal health and welfare (Fig 2). This perception did not differ 195 

between RWA and Conventional respondents. Responses to this question for all respondents are 196 

depicted in S2 Fig. 197 

Food safety 198 

Across all five commodities, the majority of RWA and Conventional respondents (> 55% 199 

for all commodities except RWA beef respondents at 45%) believed that raising animals without 200 
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antibiotics would have no impact, slightly worsen or significantly worsen food safety (Fig 3). 201 

Within the broiler and beef responses, significantly more Conventional respondents believed that 202 

RWA production would negatively impact food safety than did RWA respondents (P<0.01 for 203 

broiler and beef). Responses to this question for all respondents are depicted in S3 Fig. When 204 

stratified by role, there was a difference of opinion in the RWA respondent group between 205 

veterinarians and producers, with RWA producers believing that there would be less of a 206 

negative impact on food safety when antibiotics are removed from the production system than 207 

did RWA veterinarians. Within the Conventional group of respondents, veterinarian and 208 

producer perceptions were more aligned regarding the impact of removing antibiotics from the 209 

production system on food safety. 210 

Across all five commodities, the perception among the majority of RWA and 211 

Conventional respondents (> 60% for all commodities) was that their customers (retailers, 212 

restaurants, or food services) believed that raising animals without antibiotics would slightly 213 

improve or significantly improve food safety (Fig 4). There were no statistically significant 214 

differences between RWA and Conventional veterinarians or producers within any of the 215 

commodities; there was a general perception that customers believe that food safety is improved 216 

by RWA production practices. Responses to this question for all respondents are depicted in S4 217 

Fig. 218 

Cost and demand 219 

Across all five commodities, most RWA and Conventional respondents (> 80%) believed 220 

that raising animals without antibiotics would slightly or significantly increase the cost of 221 

production (Fig 5). Among those respondents that work with beef cattle, significantly more 222 

Conventional respondents believed that the cost of production would be increased than did RWA 223 
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respondents (P<0.01); there were no statistically significant differences within the other 224 

commodities. Across all five commodities and RWA experiences, veterinarians were more likely 225 

than producers to say that production costs would be increased. Responses to this question for all 226 

respondents are depicted in S5 Fig. 227 

Respondents were also asked how they think RWA production would impact demand for 228 

their protein or product. Across all five commodities, most RWA and Conventional respondents 229 

(> 80%) believed that raising animals without antibiotics would have no impact or would slightly 230 

increase demand for their protein (Fig 6). Significantly more beef, dairy, and broiler RWA 231 

respondents believed that demand would be increased when compared to Conventional 232 

respondents (P<0.05 for each commodity). Across all five commodities and RWA experiences, 233 

producers were more likely than veterinarians to say that the demand for the protein or product 234 

would be increased. Responses to this question for all respondents are depicted in S6 Fig. 235 

Label and auditing 236 

Respondents were asked whether maintaining the RWA label on a product ever takes 237 

priority over flock/herd health and welfare. Specifically, survey participants were asked how 238 

strongly they agree or disagree with the statement: “There are times that maintaining an RWA 239 

label has priority over flock/herd health and welfare.” Regardless of commodity type and RWA 240 

experience, responses to this question ranged from Strongly Disagree to Strongly Agree (Fig 7). 241 

A higher percentage of RWA swine and dairy respondents Somewhat Agreed or Strongly 242 

Agreed with this statement than Conventional respondents, whereas the percentages were 243 

approximately equal for the beef and broiler chicken respondents. In general, there were no 244 

major differences between the RWA and Conventional respondents when stratified by role. 245 

Responses to this question for all respondents are depicted in S7 Fig. 246 
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Respondents were asked whether more stringent health and welfare auditing and 247 

assessment is needed when raising animals without antibiotics. Across all five commodities and 248 

for both Conventional and RWA respondents, most respondents said that they Somewhat Agree 249 

or Strongly Agree with the need for more auditing and assessment in RWA settings with the 250 

exception of the RWA broiler respondents; only 32% of RWA Broiler respondents said that they 251 

Somewhat or Strongly Agree with this need (Fig 8). When stratified by role, Conventional 252 

veterinarians and producers were more likely to agree with the statement than the RWA 253 

veterinarians and producers. Responses to this question for all respondents are depicted in S8 254 

Fig. 255 

Discussion 256 

This survey was designed to gauge veterinarian and producer experiences and opinions 257 

regarding the impacts of RWA animal production on animal health and welfare. The main 258 

reasons for raising animals without antibiotics were market driven, and in most circumstances, 259 

the decision to switch to RWA production was not made for health-improvement reasons, such 260 

as to reduce antibiotic resistance or to improve animal health and welfare. On the contrary, the 261 

RWA respondents generally tended to indicate that raising animals without antibiotics negatively 262 

affected animal health.  263 

Veterinarians and producers indicated that RWA programs increase production costs but 264 

were less certain that there would be a concomitant increase in consumer demand. Although 265 

respondents largely felt that RWA production negatively impacts animal health and welfare, they 266 

overwhelmingly share the perception that the customer (retailers, restaurants or food services) 267 

believes that animal health and welfare will be significantly improved by raising animals without 268 

antibiotics. Many respondents felt that there are times when maintaining the RWA label takes 269 
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priority over animal health and welfare. In general, across all surveyed commodities, respondents 270 

saw a need for increased auditing and assessment of animal health and welfare in RWA systems. 271 

Antibiotics remain an important component of health management in animal agriculture. 272 

The decision to use an antibiotic, including the optimization of when, why and for how long to 273 

administer the antibiotic, can be a complex and multi-faceted topic. As is true in the varied 274 

settings and situations of human healthcare, approaches to improving antibiotic stewardship in 275 

animal agriculture, while effectively maintaining animal health and welfare, will differ among 276 

commodity types, animal operations and their veterinarians. A better understanding of the risks 277 

and benefits associated with RWA production is needed, in addition to the documentation of the 278 

changes that have been made in RWA systems to successfully maintain animal health and 279 

welfare. This current study helps fill some of these knowledge gaps and highlights areas where 280 

more information is needed.  281 

Given the gaps in our scientific understanding of the impacts of RWA production on 282 

animal health and welfare, as well as the diversity of food labels and marketing messages 283 

encountered in the marketplace, it is no wonder that consumers are confused about antibiotic use 284 

in animal agriculture. The findings from this study indicate that the retailers, restaurants and food 285 

services might also have a skewed perception of the impacts of RWA production. This is 286 

highlighted by the respondents’ opinions that their customers believe that RWA production 287 

improves animal health and welfare, in contrast to their own experiences. Studies of food 288 

industry customers are needed to determine the basis for their perceptions of the RWA impact on 289 

animal health and welfare and to better understand the systems used to audit RWA production. 290 

Importantly, a detailed assessment of the auditing that the customers do to ensure that animal 291 

health and welfare are being maintained in RWA systems is critical (15). If audits are conducted 292 
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infrequently, on a small number of premises, or rely exclusively on the opinions and reports of 293 

the producers, it is possible, if not likely, that health and welfare problems would be missed. 294 

Clearly there is a need to educate customers and consumers about the role of antibiotics in food 295 

animal production and the challenges of eliminating antibiotics completely from the production 296 

system. Findings from this study can hopefully be used to advance this conversation.  297 

The impacts of raising animals without antibiotics are not restricted to animal health and 298 

welfare. There are also potential effects on environmental sustainability and economic viability. 299 

One recent study developed a simulation model to evaluate the impacts of RWA broiler 300 

production (16). They estimated that if the entire U.S. broiler industry were to shift to RWA 301 

production, impacts would include decreased edible meat, an increase in the number of broilers 302 

needed to meet current demand (680-880 million more birds), associated increases in feed and 303 

water requirements (5.4-7.6 million excess tons and 1.9-3 billion excess gallons, respectively), 304 

and increased manure production (4.6-6.1 million excess tons). The authors conclude that 305 

“eliminating the use of antibiotics in the raising of broilers may have a negative effect on the 306 

conservation of natural resources as well as a negative economic effect via increased prices to 307 

the consumer. Results suggest the need to communicate to consumers the supportive role that 308 

prudent, responsible use of antibiotics for animal disease treatment, control, and prevention plays 309 

in the sustainable production of broilers.” 310 

Animal health and welfare, and environmental and economic sustainability, are key 311 

considerations when evaluating RWA production. However, the initial motivation of RWA 312 

production was the goal of reducing antibiotic resistance of human and animal health 313 

importance. Unfortunately, many studies that have attempted to compare Conventional and 314 

RWA production and its impacts on antibiotic resistance have focused on samples obtained from 315 
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the retail sector. Retail meat sampling does not allow resistance to be studied at the farm level, 316 

where antibiotics are used and have their effect. Retail meat studies have often provided 317 

conflicting results, with some studies showing more resistance in some bacteria from 318 

Conventional meat production while other studies have found more resistance in RWA meats 319 

(17, 18). Even recent analyses comparing resistant bacteria and resistance gene loads on 320 

Conventional and RWA farms or mathematical modeling studies have found conflicting results 321 

(19-21). There is a need for well-designed, longitudinal studies on farms that can simultaneously 322 

collect data on antibiotic use and resistance so that efforts to improve antibiotic stewardship can 323 

take resistance outcomes into account. Given the potential negative impacts on animal health and 324 

welfare identified in this study, it is important to have an evidence-based understanding of 325 

whether RWA production accomplishes the outcome for which it was intended: reducing 326 

antibiotic resistance on the farm. 327 

Conclusions 328 

Based on the responses to this survey, RWA production does not appear to be driven by 329 

prioritization of animal health and welfare. Many respondents felt that there are times when the 330 

RWA label takes priority over animal health and welfare. This observation is deeply concerning, 331 

as protecting animal health and welfare is a key component of the veterinarian’s oath (22). If 332 

animals receive antibiotics to treat disease, the meat from these animals cannot be marketed 333 

RWA, and the producers must absorb the added costs associated with RWA production. This 334 

might lead to pressures to sacrifice animal health and welfare to stay in an RWA program. As 335 

stated by Karavolias et al. (2018), “Policies aimed at eliminating or restricting the use of 336 

antibiotics in broiler production may come with potentially negative consequences with respect 337 

to good animal welfare. A more effective policy approach should consider comprehensive 338 
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animal care plans that incorporate good housing, management, and responsible antibiotic use, 339 

including the use of ionophores. Policies aimed at informing the consumer on the positive role of 340 

access to antibiotics in supporting good animal welfare while limiting risk of antibiotic resistance 341 

in humans are needed to address the current information gap.” 342 

It is well-established that producers who raise animals without antibiotics will sometimes 343 

need to treat the sick animals with an antibiotic, but under these circumstances, the meat cannot 344 

be sold in the RWA packaging even though these animals were raised under the exact same 345 

conditions. This fact is misleading to consumers and strongly supports the need for a different 346 

type of labeling system that is not based on the piece of meat in the package but rather on the 347 

overall system in which the animals are raised. A strictly-audited, systems-based labeling 348 

program would allow consumers to purchase meat and dairy products raised with antibiotics 349 

used responsibly, knowing that animal health and welfare and environmental sustainability have 350 

also been maximized. Producers would then not have to make the decision of maintaining an 351 

RWA label at the expense of animal health and welfare. 352 

  353 
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Fig 1: Respondents’ opinion about impact of RWA production on animal health and welfare. 425 

Five-item Likert scale reporting respondents’ opinion, stratified by commodity and RWA 426 

experience. 427 

 428 
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Fig 2: Respondents’ opinion about customer perception regarding the impact of RWA production 430 

on animal health and welfare. Five-item Likert scale reporting respondents’ opinion, stratified by 431 

commodity and RWA experience. 432 

 433 
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Fig 3: Respondents’ opinion about the impact of RWA production on food safety. Five-item 435 

Likert scale reporting respondents’ opinion, stratified by commodity and RWA experience. 436 

 437 

  438 

.CC-BY-NC-ND 4.0 International licensea
certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under 

The copyright holder for this preprint (which was notthis version posted April 12, 2019. ; https://doi.org/10.1101/600965doi: bioRxiv preprint 

https://doi.org/10.1101/600965
http://creativecommons.org/licenses/by-nc-nd/4.0/


25 

 

Fig 4: Respondents’ opinion about customer perception regarding the impact of RWA production 439 

on food safety. Five-item Likert scale reporting respondents’ opinion, stratified by commodity 440 

and RWA experience. 441 

 442 
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Fig 5: Respondents’ opinion about the impact of RWA production on cost of production. Five-444 

item Likert scale reporting respondents’ opinion, stratified by commodity and RWA experience. 445 

 446 
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Fig 6: Respondents’ opinion about the impact of RWA production on demand for their 448 

commodity’s protein or product. Five-item Likert scale reporting respondents’ opinion, stratified 449 

by commodity and RWA experience. 450 

 451 
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Fig 7: Respondents’ opinion about the statement, “There are times that maintaining a raised 453 

without antibiotics label has priority over flock/herd health and welfare.” Five-item Likert scale 454 

reporting respondents’ opinion, stratified by commodity and RWA experience. 455 

 456 
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Fig 8: Respondents’ opinion about the need for more stringent health and welfare 458 

auditing/assessment when animals are raised without antibiotics. Five-item Likert scale reporting 459 

respondents’ opinion, stratified by commodity and RWA experience. 460 

 461 
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Supporting Information Captions 463 

S1 Fig: Respondents’ opinion about impact of RWA production on animal health and welfare. 464 

Results are for all U.S. respondents. Five-item Likert scale reporting respondents’ opinion, 465 

stratified by commodity and RWA experience. 466 

 467 

S2 Fig: Respondents’ opinion about customer perception regarding the impact of RWA 468 

production on animal health and welfare. Results are for all U.S. respondents. Five-item Likert 469 

scale reporting respondents’ opinion, stratified by commodity and RWA experience. 470 

 471 

S3 Fig: Respondents’ opinion about the impact of RWA production on food safety. Results are 472 

for all U.S. respondents. Five-item Likert scale reporting respondents’ opinion, stratified by 473 

commodity and RWA experience. 474 

 475 

S4 Fig: Respondents’ opinion about customer perception regarding the impact of RWA 476 

production on food safety. Results are for all U.S. respondents. Five-item Likert scale reporting 477 

respondents’ opinion, stratified by commodity and RWA experience. 478 

 479 

S5 Fig: Respondents’ opinion about the impact of RWA production on cost of production. 480 

Results are for all U.S. respondents. Five-item Likert scale reporting respondents’ opinion, 481 

stratified by commodity and RWA experience. 482 

 483 
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S6 Fig: Respondents’ opinion about the impact of RWA production on demand for their 484 

commodity’s protein or product. Results are for all U.S. respondents. Five-item Likert scale 485 

reporting respondents’ opinion, stratified by commodity and RWA experience. 486 

 487 

S7 Fig: Respondents’ opinion about the statement, “There are times that maintaining a raised 488 

without antibiotics label has priority over flock/herd health and welfare.” Results are for all U.S. 489 

respondents. Five-item Likert scale reporting respondents’ opinion, stratified by commodity and 490 

RWA experience. 491 

 492 

S8 Fig: Respondents’ opinion about the need for more stringent health and welfare 493 

auditing/assessment when animals are raised without antibiotics. Results are for all U.S. 494 

respondents. Five-item Likert scale reporting respondents’ opinion, stratified by commodity and 495 

RWA experience. 496 
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