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Executive Summary
In early 2016, the College of Veterinarians of Ontario (CVO) initiated a follow-up project
to the first CVO project “Antibiotic Use in Food-Producing Animals in Ontario: A Study of
the Current Practises and Perceptions of Ontario Veterinarians”, which took place from
April 2014 to September 2015. The first CVO project yielded 111 unique actions for
approaches to minimize the development of antibiotic resistance. These actions were
broadly categorized into the areas of Liaison & Education, Research & Surveillance,
Legislation & Regulation and Quality Assurance.
The goal of this follow-up project was to review and refine the list of 111 suggested
actions to a list of 5 to 6 priority actions that Ontario veterinarians involved with foodproducing animals feel are most important to prioritize and champion to minimize the
development of antibiotic resistance.
The Research Team initially reduced the inventory of 111 potential actions to a list of 16
by grouping similar actions and removing those actions that veterinarians cannot
directly influence. Next, a modified-Delphi survey process was used to consult with
Ontario veterinarians. Two consecutive online surveys were administered between
August and September 2016. The survey instrument focused on respondents’
perceptions of the importance and potential efficacy of each of the 16 suggested
actions. Respondents were also asked to choose their highest ranked priority actions,
among the list of suggested actions, and to rank them by order of importance. Results
from the first survey were summarized and presented in the second survey. As such,
respondents were asked to consider the results of the previous survey, and re-rank the
top priority actions in order of importance. The results were statistically analyzed to
evaluate the actions that were perceived as most important and efficacious at achieving
the goal of minimizing the development of antibiotic resistance.
Six actions were identified as top priorities based on the analysis of respondent
feedback. The results suggest that the majority of respondents feel the 6 priority actions
are important to this issue, will be effective at achieving the goal of minimizing
resistance, and are supportive of the implementation of each action by the foodproducing animal veterinary profession.
Importantly, 4 of the 6 actions correspond to action by veterinarians at the producer
level, which involve veterinarians championing the development and implementation of
farm-specific standard operating procedures for antibiotic use, as well as the
implementation of a producer training/education program regarding appropriate
antibiotic use. The need for veterinary training/education opportunities was also
perceived to be important, with respondents indicating that the veterinary profession
should champion the development of voluntary training opportunities for veterinarians
regarding appropriate antibiotic use. Lastly, actions by veterinarians with respect to
laboratories were perceived as being important to help observe trends in resistance
patterns over time.
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This project has distilled the 111 suggestions coming out of the first CVO project on
antibiotic use in food-producing animals to a list of 6 priority actions, as determined by
Ontario veterinarians involved with food-producing animals. It was clearly felt that these
actions can be implemented by the Ontario food-animal veterinary profession to help
minimize the development of antibiotic resistance. The next phase must now focus on
developing concrete work plans around the implementation of these actions within the
province of Ontario.
Introduction
In spring of 2014, the College of the Veterinarians of Ontario (CVO) initiated a project
entitled “Antibiotic Use in Food-Producing Animals in Ontario: A Study of the Current
Practises and Perceptions of Ontario Veterinarians”. The goals of this project were to
explore the current practices, views and suggested actions of Ontario veterinarians on
the issue of antibiotic use in food-producing animals in Ontario. Funded through
Growing Forward 2 (GF2), the project involved a background review, a survey,
facilitated discussion sessions with veterinarians, and consultation with stakeholder
groups. Through this project, Ontario veterinarians were given the chance to describe
the use of antibiotics in food-producing animals in Ontario and identify current strengths
and challenges. Importantly, while demonstrating concern for the current situation and
the future if changes are not made, they generally expressed an enthusiastic willingness
to be the stewards of antibiotic use in food-producing animals.
An important end product of the project, which concluded in September 2015, was a list
of suggested actions regarding veterinary stewardship of antibiotic use in Ontario. More
specifically, 111 unique actions for change were formulated, and were broadly
categorized into the areas of Liaison & Education, Research & Surveillance, Legislation
& Regulation and Quality Assurance. Each of the actions was intended to help ensure
antibiotic use in food-producing animals that is prudent and sustainable, and that will
minimize the potential for negative impact on animals and humans.
In early 2016, a follow up project was initiated, including a research phase to review,
refine and prioritize the suggested actions resulting from the first project.
This report outlines the research methods used, and discusses the results of the
research phase of the current project. More specifically, this report addresses the
following research objectives:
1. Review the suggested actions and produce a list of actions that are realistic and
practical for Ontario food-producing animal veterinarians to champion;
2. Complete a modified-Delphi survey process with Ontario veterinarians involved
with food-producing animals to prioritize and rank the suggested actions as to
their potential positive impact on the appropriate use of antibiotics in foodproducing animals; and,
3. Present a list of 5 to 6 priority actions that Ontario food-producing animal
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veterinarians feel are most important to champion to minimize the development
of antibiotic resistance, along with comments on suggested approaches for
implementation of each priority action.
Methods
The research phase was completed in two major sections. The first section focused on
refining the suggested actions taken from the first CVO project on antibiotic use in foodproducing animals to a list of 16 actions. With the refined list of actions, the second
section involved the implementation of a modified-Delphi survey process to assess
veterinarian perceptions on which of the 16 actions should be deemed priority for
implementation. Each of these sections is described in more detail below.
Refining Suggested Actions
A large number of suggested actions came out of the first CVO project (111 total), far
more than could be reasonably considered for implementation by Ontario food-animal
producing veterinarians. Therefore, the list of suggested actions were first reviewed and
revised.
Each member of the Research Team, including the Project Lead, the Project Managers
and the Project Researcher, reviewed the complete list of suggested actions and
identified a reduced number of actions to be brought forward in the development of a
survey tool. The reduced list was created by grouping similar actions, removing actions
that veterinarians cannot directly influence, and ensuring that each action met the
following criteria:
•

Actions must be tangible/concrete actions that the Ontario food-producing animal
veterinary profession can influence and/or implement;

•

Actions must be timely; actions that CVO and Ontario food-animal veterinarians
initiate immediately;

•

Actions must be S.M.A.R.T; specific, measurable, attainable, results-oriented,
and time-bound.

With a reduced list independently generated by each team member, the Research
Team met and discussed areas of agreement and disagreement until a final list of 16
suggested actions were achieved. This list was then presented to the Project Advisory
Group, made up of private veterinary practitioners, as well as individuals involved in
academia, regulatory and industry organizations, for review and approval. With a final
list of 16 actions, survey development and administration was undertaken.
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Survey Development & Administration
The goal of this section was to develop a consensus-driven approach, which would
allow CVO to gather feedback on which of the 16 suggested actions were top priorities
for implementation, as identified by Ontario veterinarians involved with food-producing
animals.
A modified version of the Delphi technique was used, as outlined by Hsu & Sandford
(2007), with the goal of generating a final list of 5 to 6 actions that Ontario veterinarians
felt were most important and efficacious. The Delphi method is a widely used and
accepted method for gathering data from, and developing consensus among,
respondents within their domain of expertise. Using an iterative and multistage set of
respondent consultations (often using surveys), this group communication approach
seeks to achieve a convergence of opinion/consensus on a specific issue; in this case,
the identification of priority actions for Ontario veterinarians with respect to antibiotic use
in food-producing animals. This modified process involved two distinct phases; (1)
survey 1 development, implementation and analysis, and (2) survey 2 development,
implementation and analysis. Both surveys were created using Survey MonkeyTM.
Survey 1
Survey 1 asked respondents to review, prioritize and comment on the list of 16 actions
and to provide input on tangible actions/next steps in order to implement the top
prioritized actions.
The survey was pre-tested with the Advisory Group members to ensure questions were
clear, the online formatting was correct, and the responses were recorded correctly.
Pre-testers were given the online survey link to independently review for 4 days and
were then asked to provide feedback.
An email, containing an introduction to the survey (Appendix 1) and the survey website
link was sent via CVO, using its database of registered veterinarians. The final survey
(Appendix 2) was sent to all Ontario veterinarians registered with the CVO as being
involved with food-producing animals.
Survey 1 was opened on July 29, 2016 for 20 days and two electronic reminders were
sent to all potential respondents on days 11 and 18 of the open period. Following
closure of the survey, analysis of the Survey 1 data was completed.
Survey 2
Once the analysis of Survey 1 was complete, the second survey was built. The survey
was once again sent via email to the same group (i.e. all Ontario veterinarians
registered with the CVO as being involved with food-producing animals) (Appendix 3).
Survey 2 presented respondents with a summary of the key results from Survey 1 and
asked them to review, prioritize and comment on a list of 10 of the top suggested
actions, as determined by Survey 1. Respondents were also asked to provide their level
of agreement and support with implementing the top 6 actions identified from Survey 1
(Appendix 4).
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Importantly, 6 actions included in Survey 1 were removed from the list of suggested
actions to be considered in Survey 2 based on low ratings in Survey 1. The remaining
list of 10 suggested actions were chosen based on overall ranking using the weighted
rank score, where the top 10 actions were observed to have substantially higher scores
than the bottom 6. Additionally, the majority of the top 10 actions had 60% or better
agreement that the action would either be “effective” or “very effective” at minimizing the
development of antibiotic resistance if implemented.
Survey 2 was opened on September 8, 2016 for 19 days and two electronic reminders
were sent to all potential respondents on days 8 and 16 of the open period.
Data Analysis
All data were transferred from Survey MonkeyTM to Microsoft Excel©, where the data
were cleaned and coded for analysis. With all cleaning and coding complete, the
dataset was imported into STATA 12/IC© for statistical analysis.
All respondent answers were descriptively analyzed using frequency counts, and were
visually presented using tables with the frequency and proportion of respondents
answering within each category.
For all categorical survey questions employing Likert scales, the two positive responses
(e.g. “important” and “very important”) and the two negative responses (e.g.
“unimportant” and “very unimportant”) were collapsed to generate one positive variable
and one negative variable. For all independent categorical questions, comparisons
between cohorts (i.e. Survey 1 respondents vs. Survey 2 respondents) were made
using Fisher’s Exact tests. Statistical significance for all tests was set at 0.05. Where
appropriate, responses were stratified by demographic characteristics and explored for
significant differences. When differences by demographics were found, results were
presented separately. Lastly, responses to open-ended questions were individually
reviewed, categorized and coded based on response similarities, and tallied to provide
frequency counts, while original responses to open ended questions were presented in
table form.
Survey 1
Analyses explored the ranking of the importance of suggested actions, the ranking of
prioritized actions, the identification of actions that may be removed from the prioritized
list, and respondent perceptions and comments on the specific steps that could be
taken to implement each prioritized action in Ontario.
A mathematical formula was created in order to derive a single score indicating the
overall ranking of each action from most popular to least popular. Importantly, each
action score was weighted by the proportion of respondents who chose the action for
their top six and the respective rank-order each action received. More specifically,
Survey 1 permitted each respondent to give each action they prioritized a rank from ‘1’
to ‘6’, using each rank only once. This resulted in each action receiving ranks from ‘1’ to
‘6’. For example, 72 respondents chose Action 1, with 35% ranking as ‘1’, 17% as ‘2’,
8% as ‘3’, 11% as ‘4’, 7% as ‘5’, and 3% as ‘6’. While all of these respondents indicated
5

Action 1 was important, their relative rankings indicate how important they view the
item to be, with a rank of ‘1’ being more important than a rank of ‘6’. This ranking was
taken into account by generating a weighted average, where higher ranks received a
higher weighting. A constant multiplier was used to account for rank order, where a rank
of ‘1’ was multiplied by a constant of ‘6’, a rank of ‘2’ was multiplied by ‘5’ and so on to a
rank of ‘6’, which was multiplied by ‘1’. Therefore, the total number of respondents
ranking Action 1 as ‘1’ was multiplied by 6, and so on until all rankings were accounted
for. These values were then summed to derive a score indicating how popular the action
item was, weighted by relative ranking. Formula E.1 outlines the structure of the
equation used for these analyses, which produce a weighted score (WS) for each
action:
Formula E.1
The following formula was used to generate a score for each action, weighted by the
proportion of respondents choosing the action in their top six and the relative rank order
the action received:
𝐴𝑗

𝑊𝑆𝑗 = [(𝐴𝑗 r1 ∗ 6) + (𝐴𝑗 r2 ∗ 5) + (𝐴𝑗 r3 ∗ 4) + (𝐴𝑗 r4 ∗ 3) + (𝐴𝑗 r5 ∗ 2) + (𝐴𝑗 r6 ∗ 1)] ∗ ( )
𝑛

Where WS is the weighted score for the jth action (e.g. action 1), Aj is the total number of
respondents choosing the jth action (e.g. total number of respondents choosing action
1), Ajr# is the total number of respondents choosing the jth action that ranked the action
as # (e.g. total number of respondents choosing action 1 and ranking it as ‘1’), and n is
the total number of respondents who completed the question.
Survey 2
Analyses explored the perceived level of agreement and support with the
implementation of the highest ranked actions from Survey 1, along with the revised
prioritization and ranking of suggested actions.
A similar mathematical formula to that used for the analysis of Survey 1 action rankings
was employed for the corresponding analysis in Survey 2. Importantly, while Survey 1
offered respondents the option of prioritizing 6 items and subsequently ranking them
from most important (i.e. ‘1’) to least important (i.e. ‘6’), Survey 2 provided respondents
with the opportunity to perform the same prioritization and ranking procedures, but on a
list of 10 actions. These changes required that the mathematical formula be slightly
varied in order to capture these changes. Formula E.2 outlines the structure of the
equation used for these analyses, which produce a weighted score (WS) for each
action.
Formula E.2
The following formula was used to generate a score for each action, weighted by the
proportion of respondents choosing the action in their top ten and the relative rank order
the action received:
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𝑊𝑆𝑗 = [

(𝐴𝑗 r1 ∗ 10) + (𝐴𝑗 r2 ∗ 9) + (𝐴𝑗 r3 ∗ 8) + (𝐴𝑗 r4 ∗ 7) + (𝐴𝑗 r5 ∗ 6) + (𝐴𝑗 r6 ∗ 5) +
(𝐴𝑗 r7 ∗ 4) + (𝐴𝑗 r8 ∗ 3) + (𝐴𝑗 r9 ∗ 2) + (𝐴𝑗 r10 ∗ 1)

𝐴𝑗

]∗( )
𝑛

Where WS is the weighted score for the jth action (e.g. action 1), Aj is the total number of
respondents putting the jth action in their top 6 (e.g. total number of respondents
choosing action 1 in their top 6), Ajr# is the total number of respondents choosing the jth
action that ranked the action as # (e.g. total number of respondents choosing action 1
and ranking it as ‘1’), and n is the total number of respondents who completed the
question.
Importantly, the actions with the highest weighted scores and highest ratings of
importance were identified as the top priority actions.
Results & Discussion
Refining Suggested Actions
Using the predetermined selection criteria, the Research Team reduced the list of 111
suggested actions resulting from the first CVO project on antibiotic use in foodproducing animals down to a list of 16 suggested actions. These actions were revised
and carefully worded to ensure clarity and appear as S.M.A.R.T actions that could be
championed by the Ontario food-animal veterinary profession to minimize the
development of antibiotic resistance. Table 1 presents the list of 16 suggested actions
that were used in this project.
Table 1 | Final revised list of the 16 suggested actions that were presented to Ontario veterinarians involved
with food-producing animals for prioritization and ranking in Survey 1.
Action Description
Develop and/or update, in collaboration with individual producers, farm-specific standard operating
procedures for appropriate antibiotic use.
Develop an education program for producers on appropriate on-farm antibiotic use.
Provide ongoing voluntary professional development opportunities for veterinarians regarding appropriate
antibiotic use.
Promote, across species, the implementation of farm-specific standard operating procedures for appropriate
antibiotic use.
Design a strategy for the implementation of mandatory producer training on appropriate antibiotic use.
Promote the standardization of veterinary laboratory data and reporting that identifies changes in antibiotic
resistance patterns.
Educate key stakeholder groups (e.g human health professionals, media, public, government officials, feed
industry personnel) on aspects of antibiotic use in food-producing animals such as animal welfare,
monitoring programs, and current initiatives.
Table 1 (continued) | Final revised list of the 16 suggested actions that were presented to Ontario
veterinarians involved with food-producing animals for prioritization and ranking in Survey 1.
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Action Description
Lobby for funding for research on the evaluation of cost effective alternatives to antibiotics (such as
probiotics, immune modulators and vaccines).
Lobby all livestock industries to require on-farm antibiotic use logs.
Promote the use of existing relevant data sets to identify changes in antibiotic resistance patterns.
Create a valid and sustainable surveillance program of antibiotic use by veterinarians.
Develop measures that evaluate veterinary compliance with established standards of practice for
prescribing and dispensing of antibiotics.
Lobby for funding for research to identify the links between on-farm antibiotic use and the development of
resistant microorganisms.
Mandate completion of a continuing education course for veterinarians specific to appropriate on-farm
antibiotic use and stewardship principles.
Lobby for funding for research on raising animals without antibiotics (such as welfare, financial and other
impacts).
Participate in research projects focused on identifying gaps at the practice level related to appropriate
antibiotic use, inclusive of clinical trials.

Survey 1
Response Rates
A total of 160 veterinarians responded to Survey 1. The survey was sent to 678 active
CVO licensees all classified as currently dealing with food-producing animals. A total of
4 emails bounced back as being “unable to send”, while 5 veterinarians responded by
email to indicate that they were no longer involved with food-producing animals;
bringing the total number of potential respondents denominator to 669.
When asked, “are you currently involved in food-producing animal practice?” 90.0%
(144/160) responded with one of the three “yes” options, while the remaining 10.0%
(16/160) answered “No, I do not treat food-producing animals and I do not provide
advice, or consult with, veterinarians who treat food-producing animals”.
Importantly, 14.6% (21/144) of the respondents indicating that they are currently
involved in food-producing animal practice chose not to answer any questions beyond
this first screening question. As a result, these respondents were removed from the
dataset, yielding a final response rate of 18.4% (123/669).
Descriptive Characteristics
Among the 123 respondents that answered “yes” to the first screening question and
completed the entire survey, 65.9% (81/123) answered “yes, I treat food-producing
animals”, 16.3% (20/123) answered “yes, I both treat food-producing animals and
provide advice to, or consult with, veterinarians who treat food-producing animals”,
8

17.9% (22/123) answered “yes, I provide advice to, or consult with, veterinarians who
treat food-producing animals”.
Approximately 62% (76/123) of respondents selected beef cattle as one of the species
that comprised a portion of their professional practice. While dairy cattle, sheep and
goats, swine, poultry, veal, fish and bees were selected by 60.1% (74/123), 51.2%
(63/123), 34.1% (42/123), 31.7% (39/123), 17.1% (21/123), 4.9% (6/123), and 4.1%
(5/123) of respondents as one of the species that comprised a portion of their
professional practice, respectively.
Table 2 presents the demographic characteristics of all Survey 1 respondents. More
specifically, it outlines the number of veterinarians working in each practice, the number
of locations owned by each practice, respondent age and graduation year, the general
geographic location each respondent practises in, and the type of additional
qualifications respondents possess (if applicable).
Table 2 | Demographic characteristics of responding veterinarians currently working in foodproducing animal practice (n = 123).
All Respondents
# (%)

Variable
Number of veterinarians in the practice
1
2 to 4
5 to 9
> 10
Unknown

15 (15.8)
51 (53.7)
21 (22.1)
8 (8.4)
28

1
2
≥3
Unknown

62 (66.7)
16 (17.2)
15 (16.1)
30

< 30
31 – 40
41 – 50
51 – 60
> 60
Unknown

16 (16.0)
24 (24.0)
13 (13.0)
18 (18.0)
29 (29.0)
23

< 1970
1971 – 1980
1981 – 1990
1991 – 2000
2001 – 2010
2011 – 2014
Unknown

4 (4.7)
18 (21.2)
15 (17.7)
10 (11.8)
20 (23.5)
18 (21.2)
38

Number of locations

Age

Graduation Year

Practice Locations
9

North
South-Central
Eastern
South-Western
Two Regions
Three Regions
All Regions
Unknown

6 (7.1)
15 (17.7)
13 (15.3)
40 (47.1)
5 (5.9)
0 (0.0)
3 (3.5)
38

Table 2 (continued) | Demographic characteristics of responding veterinarians currently working in
food-producing animal practice (n = 123).
All Respondents
# (%)

Variable
Additional Qualifications
Yes
No
Unknown

33 (39.3)
51 (60.7)
37

Graduate Degree

13 (38.2)

Board Certification

5 (15.1)

Health Mgmt. Certificate

10 (30.3)

Specific Additional Qualifications

Graduate Degree & Board Certification

2 (6.0)

Graduate Degree & Health Management Certificate

3 (9.0)

Board Certification & Health Management Certificate

0 (0.0)

Graduate Degree, Board Certification & Health Mgmt.
Certificate

1 (3.0)

Overall, Survey 1 respondents tended to have between 2 and 4 veterinarians working in
their practice, have one specific location for their practice, to work in south-western
Ontario, and do not have additional qualifications.
Respondents were fairly evenly spread across age categories, with the highest
proportion (29.0%) being aged 60 or older, closely followed by those aged 31 to 40
(24.0%). Similarly, year of graduation of veterinary school was fairly well distributed
across categories, with the highest proportion (23.5%) graduating between 2001 and
2010. Lastly, of those that did report having additional qualifications, 38.2% reported
having a graduate degree.
Importantly, when survey respondents were separated based on the species they
reported working with and then compared between groups (e.g. age of beef
respondents vs. dairy respondents vs. poultry respondents), no statistically significant
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differences were observed (p > 0.05). This lack of difference may be in part due to the
fact that many respondents reported working with a variety of species (e.g. beef and
dairy), making it difficult to tease out differences between those that work with various
species.
Lastly, it is important to note that the distribution of demographic characteristics
observed in this survey are very similar to the demographic characteristics of the
respondents participating in the first CVO project on antibiotic use in food-producing
animals. While there is no way to ascertain the overlap of participants in the first and
second projects, the similarity in demographic characteristics suggests that this project
has engaged a similar group of Ontario veterinarians who are working in food-animal
practice.
Perceived Efficacy of Suggested Actions
Survey 1 respondents were provided with a list of all 16 suggested actions and asked:
“each statement below corresponds to a 'suggested' action that the food-producing
animal veterinary profession (not necessarily CVO) could champion to minimize the
development of antibiotic resistance. Please rate how effective you feel each action
would be for its potential to help achieve this goal”.
Table 3 presents respondent rankings of how effective they believed each suggested
action would be in minimizing the development of antibiotic resistance in food-producing
animals, followed by the overall rank order of the actions (from 1 to 16, with 1 being the
highest proportion of respondents ranking as “effective” or “very effective”.
Table 3 | Respondent rankings (n = 123) of the level of efficacy of each suggested action to minimize the development
of antibiotic resistance in food-producing animals, and the overall rank order of actions from highest to lowest perceived
efficacy.
All Respondents
Rank Order of
(Action #) Action
# (%)
Actions*
(1) Develop and/or update, in collaboration with individual producers, farm-specific standard operating procedures for
appropriate antibiotic use.
Very Effective / Effective
106 (86.2)
Neither Effective nor Ineffective
12 (9.8)
Very Ineffective / Ineffective
5 (4.1)
Unknown
0
1st
(2) Promote, across species, the implementation of farm-specific standard operating procedures for
appropriate antibiotic use.
Very Effective / Effective
93 (76.2)
Neither Effective nor Ineffective
20 (16.4)
Very Ineffective / Ineffective
9 (7.4)
Unknown
1

5th

(3) Lobby all livestock industries to require on-farm antibiotic use logs.
Very Effective / Effective
Neither Effective nor Ineffective
Very Ineffective / Ineffective
Unknown

14th

70 (57.4)
30 (24.6)
22 (18.0)
1
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(4) Develop an education program for producers on appropriate on-farm antibiotic use.
Very Effective / Effective
99 (81.2)
Neither Effective nor Ineffective
23 (18.8)
Very Ineffective / Ineffective
0 (0.0)
Unknown
1

2nd

(5) Design a strategy for the implementation of mandatory producer training on appropriate
antibiotic use.
Very Effective / Effective
84 (68.3)
Neither Effective nor Ineffective
30 (24.4)
Very Ineffective / Ineffective
9 (7.3)
Unknown
0

8th

(6) Develop measures that evaluate veterinary compliance with established standards of practice
for prescribing and dispensing of antibiotics.
Very Effective / Effective
79 (64.2)
Neither Effective nor Ineffective
37 (30.1)
Very Ineffective / Ineffective
7 (5.7)
Unknown
0
11th
* Determined by ranking the proportion of respondents indicating each action as being “very effective / effective”, from
highest to lowest, where ‘1’ indicates the highest proportion of respondents perceived the action to be “very effective” or
“effective”.

Table 3 (continued) | Respondent rankings (n = 123) of the level of efficacy of each suggested action to minimize the
development of antibiotic resistance in food-producing animals, and the overall rank order of actions from highest to
lowest perceived efficacy.
All Respondents
Rank Order of
Action
# (%)
Actions*
(7) Create a valid and sustainable surveillance program of antibiotic use by veterinarians.
Very Effective / Effective
73 (59.3)
Neither Effective nor Ineffective
35 (28.5)
Very Ineffective / Ineffective
15 (12.2)
Unknown
0

13th

(8) Mandate completion of a continuing education course for veterinarians specific to appropriate
on-farm antibiotic use and stewardship principles.
Very Effective / Effective
61 (49.6)
Neither Effective nor Ineffective
46 (37.4)
Very Ineffective / Ineffective
16 (13.0)
Unknown
0

16th

(9) Provide ongoing voluntary professional development opportunities for veterinarians regarding
appropriate antibiotic use.
Very Effective / Effective
94 (76.4)
Neither Effective nor Ineffective
19 (15.5)
Very Ineffective / Ineffective
10 (8.1)
Unknown
0

4th

(10) Promote the use of existing relevant data sets to identify changes in antibiotic resistance
patterns.
Very Effective / Effective
97 (80.2)
Neither Effective nor Ineffective
19 (15.7)
Very Ineffective / Ineffective
5 (4.1)
Unknown
2

3rd
12

(11) Promote the standardization of veterinary laboratory data and reporting that identifies changes
in antibiotic resistance patterns.
Very Effective / Effective
92 (76.0)
Neither Effective nor Ineffective
23 (19.0)
Very Ineffective / Ineffective
6 (5.0)
Unknown
2

6th

(12) Educate key stakeholder groups (e.g. human health professionals, media, public, government
officials, feed industry personnel) on aspects of antibiotic use in food-producing animals such as
animal welfare, monitoring programs, and current initiatives.
Very Effective / Effective
81 (66.5)
Neither Effective nor Ineffective
34 (27.9)
Very Ineffective / Ineffective
7 (5.7)
Unknown
1

9th

(13) Participate in research projects focused on identifying gaps at the practice level related to
appropriate antibiotic use, inclusive of clinical trials.
Very Effective / Effective
79 (65.3)
Neither Effective nor Ineffective
35 (28.9)
Very Ineffective / Ineffective
7 (5.8)
Unknown
2
10th
* Determined by ranking the proportion of respondents indicating each action as being “very effective / effective”, from
highest to lowest, where ‘1’ indicates the highest proportion of respondents perceived the action to be “very effective” or
“effective”.

Table 3 (continued) | Respondent rankings (n = 123) of the level of efficacy of each suggested action to minimize the
development of antibiotic resistance in food-producing animals, and the overall rank order of actions from highest to
lowest perceived efficacy.
All Respondents
Rank Order of
Action
# (%)
Actions*
(14) Lobby for funding for research on the evaluation of cost effective alternatives to antibiotics
(such as probiotics, immune modulators and vaccines).
Very Effective / Effective
86 (70.5)
Neither Effective nor Ineffective
26 (21.3)
Very Ineffective / Ineffective
10 (8.2)
Unknown
1

7th

(15) Lobby for funding for research to identify the links between on-farm antibiotic use and the
development of resistant microorganisms.
Very Effective / Effective
Neither Effective nor Ineffective
Very Ineffective / Ineffective
Unknown

74 (60.2)
36 (29.3)
13 (10.6)
0

(16) Lobby for funding for research on raising animals without antibiotics (such as welfare, financial
and other impacts).
Very Effective / Effective
65 (52.9)
Neither Effective nor Ineffective
43 (35.0)
Very Ineffective / Ineffective
15 (12.1)
Unknown
0

12th

15th
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* Determined by ranking the proportion of respondents indicating each action as being “very effective /
effective”, from highest to lowest, where ‘1’ indicates the highest proportion of respondents perceived the
action to be “very effective” or “effective”.

Overall, at least half of all Survey 1 respondents reported that each suggested action
would be “effective” or “very effective” at minimizing the development of antibiotic
resistance, suggesting that all of these actions are generally perceived as meaningful
actions the Ontario food-producing animal veterinary profession could champion.
Action 1 (“develop and/or update, in collaboration with individual producers, farmspecific standard operating procedures for appropriate antibiotic use”), Action 4
(“develop an education program for producers on appropriate on-farm antibiotic use”),
and Action 10 (“promote the use of existing relevant data sets to identify changes in
antibiotic resistance patterns”) were considered most effective, with 86%, 81% and 80%
of respondents ranking them as either “effective” or “very effective” at minimizing the
development of antibiotic resistance, respectively.
Conversely, Action 8 (“mandate completion of a continuing education course for
veterinarians specific to appropriate on-farm antibiotic use and stewardship principles”)
was viewed as being the least efficacious, with 13% of respondents reporting it would
be “ineffective” or “very ineffective” and only 50% of respondents feeling it would be
either “effective” or “very effective”.
Interestingly, there were no significant differences (p > 0.05) between choices when
respondents were stratified and compared by species, age, graduation year, and other
demographic characteristics. As a result, all reported findings have been left aggregated
as one set of respondents.
Selecting Priority Actions
Following the ranking of the efficacy of all 16 suggested actions, Survey 1 respondents
were asked: “if you were limited to choosing up to 6 actions as the most important
priority actions for implementation by the food-producing animal veterinary profession,
which of the following would you choose? Please select up to 6 actions from the list
below that you feel should be considered “Most Important Priority Actions” for
implementation. For the remaining action items, please choose one of the other two
options to indicate whether you feel they are “Less Important Actions” or whether you
would choose to “Remove From List of Priority Actions”.”
Approximately 90% (111/123) of respondents chose to select priority actions. Not
surprisingly, Survey 1 respondents’ chose a wide variety of combinations of actions
when asked to identify up to six suggested actions as “most important”. Upon further
analysis, Action 1 (“develop and/or update, in collaboration with individual producers,
farm-specific standard operating procedures for appropriate antibiotic use”), Action 4
(“develop an education program for producers on appropriate on-farm antibiotic use”),
and Action 9 (“provide ongoing voluntary professional development opportunities for
veterinarians regarding appropriate antibiotic use”) were the most popular actions; a
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total of 69% (77/111), 55% (61/111) and 51% (57/111) of respondents included Actions
1, 4 and 9 in their list of top six most important actions, respectively.
Conversely, Action 16 (“lobby for funding for research on raising animals without
antibiotics (such as welfare, financial and other impacts”), Action 7 (“create a valid and
sustainable surveillance program of antibiotic use by veterinarians”) and Action 8
(“mandate completion of a continuing education course for veterinarians specific to
appropriate on-farm antibiotic use and stewardship principles”) were the most common
actions suggested to be removed from the list; a total of 28% (31/111), 23% (26/111)
and 21% (23/111) of respondents suggested removing Actions 16, 7 and 8 from the
list, respectively.
Interestingly, there were no significant differences (p > 0.05) between choices when
respondents were stratified and compared by species, age, graduation year, and other
demographic characteristics.
Ranking Priority Actions
After respondents created a “top six” list of priority actions, Survey 1 respondents were
asked: “listed below are the 'suggested' actions that you indicated should be “Most
Important Priority Actions” in the previous question. Please rank these actions in order
of importance, with the top item being “Most Important”.”
Similar to respondent choices on the top six suggested actions to prioritize, respondent
rankings of their top six were widely varied. Approximately 35% (39/111) of all
respondents chose Action 1 (“develop and/or update, in collaboration with individual
producers, farm-specific standard operating procedures for appropriate antibiotic use”)
as their top priority. Moreover, Action 4 (“develop an education program for producers
on appropriate on-farm antibiotic use”) was the most common action ranked second and
third, with 15% (17/111) of respondents placing second or third. Lastly, Action 4 and
Action 9 (“provide ongoing voluntary professional development opportunities for
veterinarians regarding appropriate antibiotic use”) were the most popular choices for
third overall, with 12% (13/111) of respondents ranking each action third.
Table 4 presents the rank order of each suggested action along with the weighted rank
score and an overall rank, which is obtained by ranking the weighted scores from
highest to lowest.
Table 4 | Respondent prioritization of their top six chosen actions to minimize the development of antibiotic resistance
in food-producing animals, the weighted rank score for each action based on respondent rankings, and overall ranking
of actions based on the weighted rank scores (n = 111).

Action

(1) Develop and/or update, in collaboration with individual
producers, farm-specific standard operating
Rank 1
procedures
for appropriate antibiotic use.
Rank 2

All Respondents
# (%)

Weighted
Rank
Score*

Overall
Rank

39 (54.2)
12 (16.7)
15

Rank 3
Rank 4
Rank 5
Rank 6
Total (/111)

6 (8.3)
8 (11.1)
5 (6.9)
2 (2.8)
72 (64.9)

230

1st

(2) Promote, across species, the implementation of farmspecific standard operating procedures for
Rank 1
appropriate
antibiotic use.
Rank 2
Rank 3
Rank 4
Rank 5
Rank 6
Total (/111)

8 (17.0)
15 (31.9)
9 (19.1)
8 (17.0)
8 (17.0)
5 (10.6)
47 (42.3)

83

4th

5 (15.6)
5 (15.6)
11 (34.4)
4 (12.5)
3 (9.4)
4 (12.5)
32 (28.8)

35

9th

11 (20.0)
16 (29.1)
13 (23.6)
9 (16.4)
4 (7.3)
2 (3.6)
55 (49.5)

116

2nd

(3) Lobby all livestock industries to require on-farm
antibiotic use logs.

(4) Develop an education program for producers on
appropriate on-farm antibiotic
use.

Rank 1
Rank 2
Rank 3
Rank 4
Rank 5
Rank 6
Total (/111)

Rank 1
Rank 2
Rank 3
Rank 4
Rank 5
Rank 6
Total (/111)

(5) Design a strategy for the implementation of mandatory
producer training on appropriate antibiotic use.
Rank 1
4 (9.8)
Rank 2
10 (24.4)
Rank 3
10 (24.4)
Rank 4
10 (24.4)
Rank 5
5 (12.2)
Rank 6
2 (4.9)
Total (/111)
41 (36.9)
58
5th
st
nd
rd
* Weighted ranking formula = [(# ranking action 1 * 6) + (# ranking action 2 * 5) + (# ranking action 3 * 4) +
(# ranking action 4th * 3) + (# ranking action 5th * 2) + (# ranking action 6th * 1)] / [total # selecting action in top 6
/ total # responding to question]
Table 4 (continued) | Respondent prioritization of their top six chosen actions to minimize the development of
antibiotic resistance in food-producing animals, the weighted rank score for each action based on respondent rankings,
and overall ranking of actions based on the weighted rank scores (n = 111).

Action

All Respondents
# (%)

Weighted
Rank
Score*

Overall
Rank

16

(6) Develop measures that evaluate veterinary compliance
with established standards of practice for prescribing
Rank 1
and dispensing of antibiotics.
Rank 2
Rank 3
Rank 4
Rank 5
Rank 6
Total (/111)

6 (21.4)
6 (21.4)
5 (17.9)
4 (14.3)
4 (14.3)
3 (10.7)
28 (25.2)

27

12th

Rank 2
Rank 3
Rank 4
Rank 5
Rank 6
Total (/111)

6 (21.4)
7 (25.0)
5 (17.9)
5 (17.9)
4 (14.3)
1 (2.6)
28 (25.2)

29

11th

(8) Mandate completion of a continuing education course
for veterinarians specific to appropriate on-farm
Rank 1
antibiotic
use and stewardship principles.
Rank 2
Rank 3
Rank 4
Rank 5
Rank 6
Total (/111)

5 (21.7)
3 (13)
3 (13)
4 (17.4)
6 (26.1)
2 (8.7)
23 (20.7)

17

14th

4 (7.4)
8 (14.8)
13 (24.1)
9 (16.7)
15 (27.8)
5 (9.3)
54 (48.6)

87

3rd

(7) Create a valid and sustainable surveillance program
of antibiotic use by
veterinarians.

(9) Provide ongoing voluntary professional development
opportunities for veterinarians regarding
appropriate
antibiotic use.

Rank 1

Rank 1

Rank 2
Rank 3
Rank 4
Rank 5
Rank 6
Total (/111)

(10) Promote the use of existing relevant data sets to
identify changes in antibiotic resistance patterns.

Rank 1
2 (6.1)
Rank 2
6 (18.2)
Rank 3
5 (15.2)
Rank 4
7 (21.2)
Rank 5
4 (12.1)
Rank 6
9 (27.3)
Total (/111)
33 (29.7)
30
10th
st
nd
rd
* Weighted ranking formula = [(# ranking action 1 * 6) + (# ranking action 2 * 5) + (# ranking action 3 * 4) + (#
ranking action 4th * 3) + (# ranking action 5th * 2) + (# ranking action 6th * 1)] / [total # selecting action in top 6 / total #
responding to question]
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Table 4 (continued) | Respondent prioritization of their top six chosen actions to minimize the development of
antibiotic resistance in food-producing animals, the weighted rank score for each action based on respondent rankings,
and overall ranking of actions based on the weighted rank scores (n = 111).
All Respondents
# (%)

Action

(11) Promote the standardization of veterinary laboratory
data and reporting that identifies changes in
antibiotic
resistance patterns.

Rank 1

Rank 2
Rank 3
Rank 4
Rank 5
Rank 6
Total (/111)

(12) Educate key stakeholder groups (e.g. human health
professionals, media, public, government officials,
feed
industry personnel) on aspects of antibiotic use in
foodproducing animals such as animal welfare,
monitoring
programs, and current
initiatives.

Rank 1
Rank 2

7 (16.7)
5 (11.9)
3 (7.1)
11 (26.2)
9 (21.4)
7 (16.7)
42 (37.8)

Weighted
Rank
Score*

Overall
Rank

52

7th

5 (11.9)
6 (14.3)

Rank 3

8 (19.6)

Rank 4

7 (16.7)

Rank 5
Rank 6
Total (/111)

8 (19.0)
8 (19.0)
42 (37.8)

52

6th

(13) Participate in research projects focused on identifying
gaps at the practice level related to appropriate
Rank 1
antibiotic
use, inclusive of clinical trials.
Rank 2
Rank 3
Rank 4
Rank 5
Rank 6
Total (/111)

3 (13.6)
1 (4.5)
3 (13.6)
3 (13.6)
5 (22.7)
7 (31.8)
22 (19.8)

12

16th

(14) Lobby for funding for research on the evaluation of cost
effective alternatives to antibiotics (such as
Rank 1
probiotics,
immune modulators and vaccines).
Rank 2
Rank 3
Rank 4
Rank 5
Rank 6
Total (/111)

2 (4.4)
4 (8.9)
9 (20.0)
7 (15.6)
8 (17.8)
15 (33.3)
45 (40.5)

49

8th

(15) Lobby for funding for research to identify the links
between on-farm antibiotic use and the development
of
resistant microorganisms.

3 (10.7)
3 (10.7)

Rank 1
Rank 2
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Rank 3
2 (7.1)
Rank 4
6 (21.4)
Rank 5
10 (35.7)
Rank 6
4 (14.3)
Total (/111)
28 (25.2)
21
13th
* Weighted ranking formula = [(# ranking action 1st * 6) + (# ranking action 2nd * 5) + (# ranking action 3rd *
4) + (# ranking action 4th * 3) + (# ranking action 5th * 2) + (# ranking action 6th * 1)] / [total # selecting
action in top 6 / total # responding to question]
Table 4 (continued) | Respondent prioritization of their top six chosen actions to minimize the development of
antibiotic resistance in food-producing animals, the weighted rank score for each action based on respondent rankings,
and overall ranking of actions based on the weighted rank scores (n = 111).
All Respondents
# (%)

Action

(16) Lobby for funding for research on raising animals
without antibiotics (such as welfare, financial and
other
impacts).

Weighted
Rank
Score*

Overall
Rank

Rank 1

1 (4.0)
Rank 2
2 (8.0)
Rank 3
2 (8.0)
Rank 4
2 (8.0)
Rank 5
4 (16.0)
Rank 6
14 (56.0)
Total (/111)
25 (22.5)
12
15th
* Weighted ranking formula = [(# ranking action 1st * 6) + (# ranking action 2nd * 5) + (# ranking action 3rd * 4) +
(# ranking action 4th * 3) + (# ranking action 5th * 2) + (# ranking action 6th * 1)] / [total # selecting action in top 6 /
total # responding to question]

When the weighted rank scores are ordered from highest to lowest (i.e. from most
popular to least popular) Action 1 (“develop and/or update, in collaboration with
individual producers, farm-specific standard operating procedures for appropriate
antibiotic use”), Action 4 (“develop an education program for producers on appropriate
on-farm antibiotic use”), and Action 9 (“provide ongoing voluntary professional
development opportunities for veterinarians regarding appropriate antibiotic use”) are
identified as the most popular. Importantly, with a score of 230, Action 1 is twice as
popular as the next most popular action (Action 4; score of 116).
Conversely, Action 13 (“participate in research projects focused on identifying gaps at
the practice level related to appropriate antibiotic use, inclusive of clinical trials”), Action
16 (“lobby for funding for research on raising animals without antibiotics (such as
welfare, financial and other impacts)”) and Action 8 (“mandate completion of a
continuing education course for veterinarians specific to appropriate on-farm antibiotic
use and stewardship principles”) were the least popular actions, with weighted rank
scores of 12, 12 and 17 respectively.
Interestingly, there were no significant differences (p > 0.05) between choices when
respondents were stratified and compared by species, age, graduation year, and other
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demographic characteristics. As a result, all reported findings have been left aggregated
as one set of respondents.
Overall Ranking
In summary, Survey 1 respondents provided information on perceived level of efficacy
of each suggested action, chose 6 of the 16 suggested actions as top priority actions
and subsequently ranked those actions by priority from 1 to 6. Table 5 presents all 16
suggested actions in order of priority, as determined by ranking the weighted rank
scores in Table 4 from highest to lowest, along with the proportion of respondents that
ranked each corresponding action as “very effective” or “effective”.
Table 5 | List of suggested actions ordered by overall rank, as determined by the ranking weighted rank scores from
highest to lowest, along with the proportion of respondents ranking each corresponding action as “very effective” or
“effective”.

(Action #) Action Description

Rank by
Priority

Proportion
Ranking Very
Effective /
Effective
(n = 123)

(1) Develop and/or update, in collaboration with individual producers, farm-specific
standard operating procedures for appropriate antibiotic use.

1

86%

(4) Develop an education program for producers on appropriate on-farm antibiotic use.

2

81%

(9) Provide ongoing voluntary professional development opportunities for veterinarians
regarding appropriate antibiotic use.

3

76%

(2) Promote, across species, the implementation of farm-specific standard operating
procedures for appropriate antibiotic use.

4

76%

(5) Design a strategy for the implementation of mandatory producer training on
appropriate antibiotic use.

5

68%

(11) Promote the standardization of veterinary laboratory data and reporting that
identifies changes in antibiotic resistance patterns.

6

76%

(12) Educate key stakeholder groups (e.g. human health professionals, media, public,
government officials, feed industry personnel) on aspects of antibiotic use in foodproducing animals such as animal welfare, monitoring programs, and current initiatives.

7

67%

(14) Lobby for funding for research on the evaluation of cost effective alternatives to
antibiotics (such as probiotics, immune modulators and vaccines).

8

71%

(3) Lobby all livestock industries to require on-farm antibiotic use logs.

9

57%

(10) Promote the use of existing relevant data sets to identify changes in antibiotic
resistance patterns.

10

80%

(7) Create a valid and sustainable surveillance program of antibiotic use by
veterinarians.

11

59%
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(6) Develop measures that evaluate veterinary compliance with established standards
of practice for prescribing and dispensing of antibiotics.

12

64%

(15) Lobby for funding for research to identify the links between on-farm antibiotic use
and the development of resistant microorganisms.

13

60%

(8) Mandate completion of a continuing education course for veterinarians specific to
appropriate on-farm antibiotic use and stewardship principles.

14

50%

(16) Lobby for funding for research on raising animals without antibiotics (such as
welfare, financial and other impacts).

15

53%

(13) Participate in research projects focused on identifying gaps at the practice level
related to appropriate antibiotic use, inclusive of clinical trials.

16

65%

Survey 2
Response Rates
A total of 172 veterinarians responded to Survey 2, which was sent to 678 active CVO
licensees all classified as currently dealing with food-producing animals. A total of 4
emails bounced back as “unable to send”, while 13 veterinarians indicated that they
were no longer involved with food-producing animals; bringing the total number of
potential respondents to 661.
When asked, “are you currently involved in food-producing animal practice?” 84.3%
(145/160) responded with one of the three “yes” options, while the remaining 15.7%
(27/172) answered “No, I do not treat food-producing animals and I do not provide
advice, or consult with, veterinarians who treat food-producing animals”.
Importantly, 13.8% (20/145) of the respondents indicating that they are currently
involved in food-producing animal practice chose not to answer any questions beyond
this first screening question. As a result, these respondents were removed from the
dataset, yielding a final response rate of 18.9% (125/661).
For comparison purposes, the response rate of Survey 1 was 18.4% (123/669). Of all
Survey 2 respondents (n = 125), approximately 29% (36/125) of respondents did not
participate in Survey 1 (i.e. were new participants in this project). Therefore, there were
89 veterinarians (71%) who responded to both Survey 1 and Survey 2.
Descriptive Statistics
Among respondents that answered “yes” to the first screening question, 68.0% (85/125)
answered “yes, I treat food-producing animals”, 16.8% (21/125) answered “yes, I both
treat food-producing animals and provide advice to, or consult with, veterinarians who
treat food-producing animals”, 15.2% (19/125) answered “yes, I provide advice to, or
consult with, veterinarians who treat food-producing animals”.
Approximately 58% (72/125) of respondents selected beef cattle as one of the species
that comprised a portion of their professional practice. While dairy cattle, sheep and
goats, swine, poultry, veal, fish and bees were selected by 52.8% (66/125), 51.2%
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(64/125), 26.4% (33/125), 16.8% (21/125), 16.0% (20/125), 4.0% (5/125), and 3.2%
(4/125) of respondents as one of the species that comprised a portion of their
professional practice, respectively.
Table 6 presents the demographic characteristics of all Survey 2 respondents, as well
as the demographic characteristics of those who did and did not complete Survey 1,
along with Survey 1 respondents. More specifically, it outlines the number of
veterinarians working in each practice, the number of locations owned by each practice,
respondent age and graduation year, the general geographic location each respondent
practises in, and the type of additional qualifications respondents posses (if applicable).

Table 6 | Demographic characteristics of responding veterinarians currently working in food-producing animal practice
categorized by all Survey 1 respondents (n = 123), all Survey 2 respondents (n = 125), Survey 2 respondents who
completed Survey 1 as well (n = 89), and Survey 2 respondents who did not complete Survey 1 (i.e. new respondents) (n =
36).

All Survey 2
Respondents
# (%)

Survey 2
Respondents
Completing Survey
1
# (%)

Survey 2
Respondents Not
Completing Survey
1
# (%)

15 (15.8)
51 (53.7)
21 (22.1)
8 (8.4)
28

21 (18.9)
51 (45.9)
29 (26.1)
10 (9.0)
14

14 (17.5)
39 (48.8)
20 (25.0)
7 (8.8)
9

7 (22.6)
12 (38.7)
9 (29)
3 (9.7)
5

1
2
≥3
Unknown

62 (66.7)
16 (17.2)
15 (16.1)
30

74 (70.5)
20 (19.0)
11 (10.5)
20

54 (70.1)
15 (19.5)
8 (10.4)
12

20 (71.4)
5 (17.9)
3 (10.7)
8

< 30
31 – 40
41 – 50
51 – 60
> 60
Unknown

16 (16.0)
24 (24.0)
13 (13.0)
18 (18.0)
29 (29.0)
23

19 (16.5)
29 (25.2)
14 (12.2)
31 (27.0)
22 (19.1)
10

14 (17.1)
21 (25.6)
9 (11.0)
20 (24.4)
18 (22.0)
7

5 (15.2)
8 (24.2)
5 (15.2)
11 (33.3)
4 (12.1)
3

< 1970
1971 – 1980
1981 – 1990
1991 – 2000
2001 – 2010
2011 – 2014
Unknown

4 (4.7)
18 (21.2)
15 (17.7)
10 (11.8)
20 (23.5)
18 (21.2)
38

5 (4.7)
15 (14.0)
23 (21.5)
15 (14.0)
25 (23.4)
24 (22.4)
18

4 (5.3)
13 (17.3)
14 (18.7)
9 (12.0)
18 (24.0)
17 (22.7)
14

1 (3.1)
2 (6.3)
9 (28.1)
6 (18.8)
7 (21.9)
7 (21.9)
4

All Survey 1
Respondents
# (%)

Variable

Number of veterinarians in the practice
1
2 to 4
5 to 9
> 10
Unknown
Number of locations

Age

Graduation Year

Practice Locations *, **
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North
6 (7.1)
9 (7.9)
6 (7.1)
3 (9.1)
East
15 (17.7)
25 (21.9)
17 (20.2)
8 (24.2)
South-central
13 (15.3)
25 (21.9)
17 (20.2)
8 (24.2)
South-west
35 (30.7) 
3 (9.1) 
40 (47.1)
32 (38.1)
Two regions
5 (5.9)
5 (4.4)
5 (6.0)
0 (0.0)
Three regions
0 (0.0)
12 (10.5) 
2 (2.4)
10 (30.4) 
All regions
3 (3.5)
3 (2.6)
2 (2.4)
1 (3.0)
Unknown
38
11
8
3
* The distribution between Survey 1 respondents and Survey 2 respondents is significantly different (p < 0.05)
** The distribution between Survey 2 respondents who did and did not complete Survey 1 is significantly different (p < 0.05)
 The two proportions in this subcategory are significantly different (p < 0.05)

Table 6 (continued) | Demographic characteristics of responding veterinarians currently working in food-producing animal
practice categorized by all Survey 1 respondents (n = 123), all Survey 2 respondents (n = 125), Survey 2 respondents who
completed Survey 1 as well (n = 89), and Survey 2 respondents who did not complete Survey 1 (i.e. new respondents) (n =
36).

All Survey 1
Respondents
# (%)

All Survey 2
Respondents
# (%)

Survey 2
Respondents
Completing Survey 1
# (%)

Survey 2
Respondents Not
Completing
Survey 1
# (%)

Yes
No
Unknown

33 (39.3)
51 (60.7)
37

37 (44.6)
46 (55.4)
42

19 (43.2)
29 (56.8)
41

18 (51.4)
17 (48.6)
1

Specific Additional Qualifications
Graduate Degree

13 (38.2)

12 (32.4)

6 (31.6)

6 (33.3)

Board Certification

5 (15.1)

4 (10.8)

3 (15.8)

1 (5.6)

Health Mgmt. Certificate

10 (30.3)

12 (32.4)

7 (36.8)

5 (27.8)

Graduate Degree & Board
Certification

2 (6.0)

3 (5.4)

1 (5.3)

2 (11.1)

Graduate Degree & Health
Management Certificate

3 (9.0)

6 (13.5)

2 (10.5)

4 (22.2)

Board Certification & Health
Management Certificate

0 (0.0)

4 (5.4)

0 (0.0)

0 (0.0)

Variable

Additional Qualifications

Graduate Degree, Board
1 (3.0)
0 (0.0)
0 (0.0)
0 (0.0)
Certification & Health Mgmt.
Certificate
* The distribution between Survey 1 respondents and Survey 2 respondents is significantly different (p < 0.05)
** The distribution between Survey 2 respondents who did and did not complete Survey 1 is significantly different (p <
0.05)
 The two proportions in this subcategory are significantly different (p < 0.05)
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Overall, Survey 2 respondents tended to have between 2 and 4 veterinarians working in
their practice, have one specific location for their practice, to work in south-western
Ontario, and to not have additional qualifications.
Respondents were fairly evenly spread across age categories, with the highest
proportion (27.0%) being aged 51 to 60, closely followed by those aged 31 to 40
(25.2%). Similarly, year of graduation of veterinary school was fairly well distributed
across categories, with the highest proportion (23.4%) graduating between 2001 and
2010. Lastly, of those that did report having additional qualifications, 32.4% reported
having a graduate degree, while another 32.4% reported having completed a health
management certificate course/program.
Interestingly, the respondents who had previously completed Survey 1 and those who
had not were very similar across all major demographic categories with the exception of
practice locations. A significantly higher proportion (p < 0.05) of those Survey 2
respondents who had previously responded to Survey 1 reported working in southwestern Ontario, while a significantly higher proportion of those Survey 2 respondents
who had not previously participated in this project reported working across three regions
of Ontario.
Similar to the comparisons between those that did and did not previously respond to
Survey 1, Survey 1 and 2 respondents tended to be very similar with no statistically
significant differences other than practice location. Moreover, similar to the previous
comments on difference in practice locations, a significantly higher (p < 0.05) proportion
of Survey 1 respondents (47.1%) reported working in south-western Ontario as
compared to Survey 2 respondents, while a significantly higher proportion of Survey 2
respondents (30.7%) reported working in three of the regions in Ontario.
Lastly, when survey respondents were separated based on the species they reported
working with and compared (e.g. age of beef respondents vs. dairy respondents vs.
poultry respondents), no statistically significant differences were observed (p > 0.05).
This may be in part due to the fact that many respondents reported working with a
variety of species (e.g. beef and dairy), making it difficult to tease out differences
between those that work with various species.
Level of Agreement with Top 6 Actions
Survey 2 respondents were provided with a list of the top 6 actions that were ranked
highest by Survey 1 respondents and asked: “the following 6 actions were rated in
Survey 1 as the most important and most effective actions for the food-producing animal
veterinary profession (not necessarily the CVO) to champion to minimize the
development of antibiotic resistance. Please review each action and indicate your level
of agreement with it being included as one of the priority actions for the Ontario foodproducing animal veterinary profession to champion.”
Table 7 presents Survey 2 respondents’ level of agreement with the top 6 actions from
Survey 1 being included as one of the priority actions for the Ontario food-producing
animal veterinary profession to champion.
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Table 7 | Respondent’s level of agreement (n = 125) with the top 6 actions from Survey 1 being included as one
of the priority actions for the Ontario food-producing animal veterinary profession to champion.
All Respondents
# (%)

Action

(1) Develop and/or update, in collaboration with individual producers, farm-specific standard operating procedures
for appropriate antibiotic use (Ranked as 1st priority; 86% reported being 'effective/very effective').
Strongly Agree / Agree
Neither Agree nor Disagree
Strongly Disagree / Disagree

123 (98.4)
1 (0.8)
1 (0.8)

(2) Develop an education program for producers on appropriate on-farm antibiotic use (Ranked as 2nd priority;
81% reported being 'effective/very effective').
Strongly Agree / Agree
118 (94.4)
Neither Agree nor Disagree
2 (1.6)
Strongly Disagree / Disagree
5 (4.0)
(3) Provide ongoing voluntary professional development opportunities for veterinarians regarding appropriate
antibiotic use (Ranked as 3rd priority; 76% reported being 'effective/very effective').
Strongly Agree / Agree
Neither Agree nor Disagree
Strongly Disagree / Disagree

117 (93.6)
5 (4.0)
3 (2.4)

Table 7 (continued) | Respondent’s level of agreement (n = 125) with the top 6 actions from Survey 1 being
included as one of the priority actions for the Ontario food-producing animal veterinary profession to champion.
All Respondents
# (%)

Action

(4) Promote, across species, the implementation of farm-specific standard operating procedures for appropriate
antibiotic use (Ranked as 4th priority; 76% reported being 'effective/very effective').
Strongly Agree / Agree
Neither Agree nor Disagree
Strongly Disagree / Disagree

111 (88.8)
12 (9.6)
2 (1.6)

(5) Design a strategy for the implementation of mandatory producer training on appropriate antibiotic use (Ranked
as 5th priority; 68% reported being 'effective/very effective').
Strongly Agree / Agree
85 (68.0)
Neither Agree nor Disagree
29 (23.2)
Strongly Disagree / Disagree
11 (8.8)
(6) Promote the standardization of veterinary laboratory data and reporting that identifies changes in antibiotic
resistance patterns (Ranked as 6th priority; 76% reported being 'effective/very effective').
Strongly Agree / Agree
Neither Agree nor Disagree
Strongly Disagree / Disagree

99 (79.2)
21 (16.8)
5 (4.0)
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The vast majority of respondents (min = 65% and max = 98%) “agreed” or “strongly
agreed” that each of the top six actions should be included in the list of priority actions
for the Ontario food-producing animal veterinary profession to champion. Importantly,
more than 90% of respondents felt this way for Action 1 (98%; “develop and/or update,
in collaboration with individual producers, farm-specific standard operating procedures
for appropriate antibiotic use”), Action 2 (94%; “develop an education program for
producers on appropriate on-farm antibiotic use”) and Action 3 (94%; “provide ongoing
voluntary professional development opportunities for veterinarians regarding
appropriate antibiotic use”). Actions 4 through 6 were also rated highly, with the lowest
level of agreement at 68% “strongly agree/agree” for Action 5 (“design a strategy for
the implementation of mandatory producer training on appropriate antibiotic use”).
Interestingly, while no significant differences (p > 0.05) were found between choices
when respondents were stratified and compared by various demographic
characteristics, a trend relating to age was noticed. More specifically, younger
respondents (50 years of age and younger) tended to be more prone to be neutral (i.e.
“neither agree nor disagree”) towards Action 5 and Action 6, whereas older
respondents (over the age of 50) tended to agree more strongly with the inclusion of
these actions.
Statistical comparisons between the level of agreement among those Survey 2
respondents who did and those who did not participate in Survey 1 showed no
significant differences (p > 0.05) between the two groups. As a result, all reported
findings have been left aggregated as one set of respondents.
Level of Support for Top 6 Actions
Following from the level of agreement with the top 6 actions from Survey 1, Survey 2
respondents were asked: “overall, how supportive would you be of the implementation
of these 6 actions by the food-producing animal veterinary profession (not necessarily
the CVO) to minimize the development of antibiotic resistance?”
Approximately 97% (121/125) of respondents suggested they would be either
“supportive” or “very supportive” of the implementation of the 6 actions by the foodproducing animal veterinary profession (not necessarily the CVO) to minimize the
development of antibiotic resistance. When further teased apart, approximately 48%
(60/125) and 49% (61/125) of respondents indicated they would be “very supportive”
and “supportive” of the implementation of these top 6 actions, respectively.
Importantly, there were no significant differences (p > 0.05) in responses by
demographic characteristics, nor were there significant differences between those who
did and those who did not participate in Survey 1.
Ranking Priority Actions
With level of agreement and support complete, Survey 2 respondents were asked:
“listed below are the top 10 actions, presented in order of importance (from most
important to least important) based on the Survey 1 results. Please rank them in order
of importance, keeping in mind that only the top 6 can be implemented, with the top item
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being “Most Important”.”
Approximately 69% (86/125) of all respondents chose Action 1 (“develop and/or
update, in collaboration with individual producers, farm-specific standard operating
procedures for appropriate antibiotic use”) as their number one priority. Action 2
(“develop an education program for producers on appropriate on-farm antibiotic use”)
was the most common action ranked second with 53% (66/125) of respondents placing
it second overall. Action 3 (“provide ongoing voluntary professional development
opportunities for veterinarians regarding appropriate antibiotic use”) was the most
popular choice for third overall, with 40.0% (50/125) ranking it third.
Table 8 presents the rank order of each suggested action along with the weighted rank
score and an overall rank, which is obtained by ranking the weighted scores from
highest to lowest.
Table 8 | Respondent prioritization of their top six chosen actions to minimize the development of antibiotic resistance
in food-producing animals, the weighted rank score for each action based on respondent rankings, and overall ranking
of actions based on the weighted rank scores (n = 125).
Weighted
All Respondents
Overall
Action
Rank
# (%)
Rank
Score*
(1) Develop and/or update, in collaboration with individual
producers, farm-specific standard operating
Rank 1
procedures
86 (70.5)
for appropriate antibiotic use.
Rank 2
16 (13.1)
Rank 3
1 (0.8)
Rank 4
5 (4.1)
Rank 5
5 (4.1)
Rank 6
5 (4.1)
Rank 7
1 (0.8)
Rank 8
3 (2.5)
Rank 9
0 (0.0)
Rank 10
0 (0.0)
1078
1st
st
nd
rd
* Weighted ranking formula = [(# ranking action 1 * 10) + (# ranking action 2 * 9) + (# ranking action 3 * 8) + (#
ranking action 4th * 7) + (# ranking action 5th * 6) + (# ranking action 6th * 5) + (# ranking action 7th * 4) + (# ranking
action 8th * 3) + (# ranking action 9th * 2) + (# ranking action 10th * 1)] / [total # selecting action in top 6 / total #
responding to question]

Table 8 (continued)| Respondent prioritization of their top six chosen actions to minimize the development of antibiotic
resistance in food-producing animals, the weighted rank score for each action based on respondent rankings, and
overall ranking of actions based on the weighted rank scores (n = 125).
Weighted
All Respondents
Overall
Action
Rank
# (%)
Rank
Score*
(2) Develop an education program for producers on
appropriate on-farm antibiotic
Rank 1
use.
19 (15.6)
Rank 2
66 (54.1)
Rank 3
18 (14.8)
Rank 4
3 (2.5)
Rank 5
7 (5.7)
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Rank 6
Rank 7
Rank 8
Rank 9
Rank 10

2 (1.6)
2 (1.6)
1 (0.8)
3 (2.5)
1 (0.8)

961

2nd

Rank 1
Rank 2
Rank 3
Rank 4
Rank 5
Rank 6
Rank 7
Rank 8
Rank 9
Rank 10

4 (3.3)
11 (9.0)
50 (41.0)
27 (22.1)
9 (7.4)
9 (7.4)
3 (2.5)
1 (0.8)
3 (2.5)
5 (4.1)

769

3rd

(4) Promote, across species, the implementation of farmspecific standard operating procedures for appropriate
Rank 1
antibiotic use.
Rank 2
Rank 3
Rank 4
Rank 5
Rank 6
Rank 7
Rank 8
Rank 9
Rank 10

4 (3.3)
15 (2.3)
24 (19.7)
40 (32.8)
12 (9.8)
8 (6.6)
8 (6.6)
6 (4.9)
3 (2.5)
2 (1.6)

690

4th

(3) Provide ongoing voluntary professional development
opportunities for veterinarians regarding appropriate
antibiotic use.

(5) Design a strategy for the implementation of mandatory
producer training on appropriate antibiotic use.
Rank 1
1 (0.8)
Rank 2
6 (4.9)
Rank 3
14 (11.5)
Rank 4
20 (16.4)
Rank 5
36 (29.5)
Rank 6
15 (12.3)
Rank 7
15 (12.3)
Rank 8
8 (6.6)
Rank 9
4 (3.3)
Rank 10
3 (2.5)
529
5th
st
nd
rd
* Weighted ranking formula = [(# ranking action 1 * 10) + (# ranking action 2 * 9) + (# ranking action 3 * 8) + (#
ranking action 4th * 7) + (# ranking action 5th * 6) + (# ranking action 6th * 5) + (# ranking action 7th * 4) + (# ranking
action 8th * 3) + (# ranking action 9th * 2) + (# ranking action 10th * 1)] / [total # selecting action in top 6 / total #
responding to question]

Table 8 (continued) | Respondent prioritization of their top six chosen actions to minimize the development of
antibiotic resistance in food-producing animals, the weighted rank score for each action based on respondent rankings,
and overall ranking of actions based on the weighted rank scores (n = 125).
Weighted
All Respondents
Overall
Action
Rank
# (%)
Rank
Score*
(6) Promote the standardization of veterinary laboratory data
and reporting that identifies changes in antibiotic
Rank 1
resistance
3 (2.5)
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patterns.

Rank 2
Rank 3
Rank 4
Rank 5
Rank 6
Rank 7
Rank 8
Rank 9
Rank 10

4 (3.3)
12 (9.8)
24 (19.7)
38 (31.1)
16 (13.1)
17 (13.9)
6 (4.9)
2 (1.6)
2 (1.6)

404

6th

(7) Educate key stakeholder groups on aspects of antibiotic
use in food-producing animals such as animal welfare,
Rank 1
monitoring programs, and current initiatives.
Rank 2
Rank 3
Rank 4
Rank 5
Rank 6
Rank 7
Rank 8
Rank 9
Rank 10

0 (0.0)
0 (0.0)
4 (3.3)
6 (4.9)
11 (9.0)
19 (15.6)
35 (28.7)
20 (16.4)
18 (14.8)
9 (7.4)

157

7th

(8) Lobby for funding for research on the evaluation of cost
effective alternatives to antibiotics (such as probiotics,
Rank 1
immune modulators and vaccines).
Rank 2
Rank 3
Rank 4
Rank 5
Rank 6
Rank 7
Rank 8
Rank 9
Rank 10

1 (0.8)
4 (3.3)
3 (2.5)
6 (4.9)
7 (5.7)
7 (5.7)
19 (15.6)
37 (30.3)
23 (18.9)
15 (12.3)

100

8th

(9) Lobby all livestock industries to require on-farm
antibiotic use logs.

Rank 1
2 (1.6)
Rank 2
3 (2.4)
Rank 3
1 (0.8)
Rank 4
1 (0.8)
Rank 5
5 (4.0)
Rank 6
10 (8.1)
Rank 7
11 (8.9)
Rank 8
17 (13.7)
Rank 9
46 (37.1)
Rank 10
28 (22.6)
63
9th
* Weighted ranking formula = [(# ranking action 1st * 10) + (# ranking action 2nd * 9) + (# ranking action 3rd * 8) + (#
ranking action 4th * 7) + (# ranking action 5th * 6) + (# ranking action 6th * 5) + (# ranking action 7th * 4) + (# ranking
action 8th * 3) + (# ranking action 9th * 2) + (# ranking action 10th * 1)] / [total # selecting action in top 6 / total #
responding to question]

Table 8 (continued) | Respondent prioritization of their top six chosen actions to minimize the development of
antibiotic resistance in food-producing animals, the weighted rank score for each action based on respondent rankings,
and overall ranking of actions based on the weighted rank scores (n = 125).
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Action

All Respondents
# (%)

Weighted
Rank
Score*

Overall
Rank

(10) Promote the use of existing relevant data sets to identify changes in antibiotic resistance patterns.
Rank 1
2 (1.6)
Rank 2
1 (0.8)
Rank 3
3 (2.5)
Rank 4
2 (1.6)
Rank 5
6 (4.9)
Rank 6
9 (7.4)
Rank 7
12 (9.8)
Rank 8
12 (9.8)
Rank 9
16 (13.1)
Rank 10
59 (48.4)
61
10th
st
nd
rd
* Weighted ranking formula = [(# ranking action 1 * 10) + (# ranking action 2 * 9) + (# ranking action 3 * 8) + (#
ranking action 4th * 7) + (# ranking action 5th * 6) + (# ranking action 6th * 5) + (# ranking action 7th * 4) + (# ranking
action 8th * 3) + (# ranking action 9th * 2) + (# ranking action 10th * 1)] / [total # selecting action in top 6 / total #
responding to question]

When the weighted rank scores are ordered from highest to lowest (i.e. from most
popular to least popular) Action 1 (“develop and/or update, in collaboration with
individual producers, farm-specific standard operating procedures for appropriate
antibiotic use”), Action 2 (“develop an education program for producers on appropriate
on-farm antibiotic use”), and Action 3 (“provide ongoing voluntary professional
development opportunities for veterinarians regarding appropriate antibiotic use”) are
identified as the most popular, with scores of 1078, 961 and 769 respectively.
Based on the weighted rank scores, the top two actions are clearly perceived as the
highest priority, with scores of 1078 and 961 being considerably higher than the next
highest score. Importantly, the weighted scores for Actions 3 through 6 are also strong
(ranging from 769 (Action 3) to 404 (Action 6)). A marked decrease is then noticed for
Actions 7 through 10 (ranking from 157 (Action 7) to 61 (Action 10)). This provides
strong evidence that the top six actions listed are much preferred over and above the
remaining actions listed.
Lastly, statistical comparisons between the level of agreement among those Survey 2
respondents who did and those who did not participate in Survey 1 showed no
significant differences (p > 0.05) between the two groups. As a result, all reported
findings have been left aggregated as one set of respondents.
Overall Ranking
In summary, Survey 2 respondents provided information on their level of agreement
with each of the top 6 suggested actions from Survey 1 being priorities and efficacious,
their level of support with implementing the top 6 actions, and ranked the top 10 actions
from Survey 1 in order of priority, from highest to lowest.
Table 9 presents all the top 6 actions in order of priority, as determined by ranking the
weighted rank scores in Table 8 from highest to lowest, along with the proportion of
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respondents that “agreed” or “strongly agreed” with the top 6 actions from Survey 1
being included as one of the priority actions for the Ontario food-producing animal
veterinary profession to champion.
Table 9 | List of suggested actions ordered by overall rank, from most popular (i.e. ‘1’ to least popular (i.e. ‘6’), along with
the proportion of respondents who ‘agreed’ or ‘strongly agreed’ with the top 6 actions from Survey 1 being included as
one of the priority actions for the Ontario food-producing animal veterinary profession to champion.

(1) Develop and/or update, in collaboration with individual producers, farm-specific
standard operating procedures for appropriate antibiotic use.

1

Proportion Who
‘Agree’ or
‘Strongly Agree’
98.4%

(2) Develop an education program for producers on appropriate on-farm antibiotic use.

2

94.4%

(3) Provide ongoing voluntary professional development opportunities for veterinarians
regarding appropriate antibiotic use.

3

93.6%

(4) Promote, across species, the implementation of farm-specific standard operating
procedures for appropriate antibiotic use.

4

88.8%

(5) Design a strategy for the implementation of mandatory producer training on
appropriate antibiotic use.

5

68.0%

(6) Promote the standardization of veterinary laboratory data and reporting that
identifies changes in antibiotic resistance patterns.

6

78.2%

(Action #) Action Description

Rank by
Priority

The final top 6 actions can be categorized as actions to be championed by veterinarians
at the producer, veterinarian or industry level. Actions 1, 2, 4 and 5 all correspond to
action by veterinarians at the producer level. More specifically, Actions 1 and 4 focus
on veterinarians championing the development and implementation of farm-specific
standard operating procedures, while Actions 2 and 5 focus on veterinarians
championing the development and implementation of training/education programs for
producers on appropriate on-farm antibiotic use. Importantly, while the vast majority of
respondents (94%) agreed that an education for producers would be important, only
68% of respondents felt that an education program should be mandatory for producers.
Action 3 corresponds to veterinarians championing the development and
implementation of veterinary training/education programs regarding appropriate on-farm
antibiotic use. Interestingly, there is a clear distinction in veterinarian preference
between the use and perceived need for mandatory training for producers, and a similar
need for veterinarians, where respondents felt only voluntary training is necessary for
veterinarians.
Lastly, Action 6 corresponds to veterinarians championing better surveillance initiatives
that ensure improved consistency in the way in which data is collected and reported
with the respect to the identification of antibiotic resistance patterns.
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Draft Work Plans
After Survey 1 respondents were asked to rank and prioritize 6 actions, they were
asked: “listed below are the 'suggested' actions that you indicated should be 'Most
Important Priority Actions' in Question 3 (items not necessarily presented in the order
you ranked them). Please briefly describe what specific steps could be taken by the
food-producing animal veterinary profession to champion the implementation of this
action to minimize the development of antibiotic resistance.”
After Survey 2 was completed, and the final 6 actions were obtained (Table 9), the
open-ended comments from Survey 1 respondents were collated and categorized to
offer initial thoughts on how to approach the implementation of each specific action.
Tables 10a – 10f present the categorized explanations from Survey 1 respondents on
what specific steps could be taken to implement each of the top 6 actions (as
determined by the Survey 2 analysis). The verbatim work plan comments from
respondents on how to implement each of the top 6 actions are presented in in
Appendix 5.

Table 10a | Categorized explanations from 48 Survey 1 respondents (veterinarians involved with foodproducing animals) on what specific steps could be taken by the food-producing animal veterinary profession to
champion the implementation of the following action to minimize the development of antibiotic resistance.
Action: Develop and/or update, in collaboration with individual producers, farm-specific standard operating
procedures for appropriate antibiotic use
Frequency *
Explanations
# (%)
Veterinarians as advisors for quality assurance programs; utilize quality assurance
frameworks like CQM, CQA, proAction and implement across species
Commodity groups must require SOP completion from their members
Promote routine/annual visit by veterinarian specifically to discuss antibiotic use

16 (33.3)
8 (16.7)
7 (14.6)

Provide a standard template for SOP creation through veterinary organizations
(OABP/OVMA)

6 (12.5)

Provide continuing education for veterinarians on proper SOP development
(OABP/OVMA)

6 (12.5)

Link SOP completion/updates as a requirement for antibiotic licensing
Lobby for funding to subsidize veterinarian farm visits to discuss and complete SOPs
Require SOP development as part of the VCPR for food-producing animals

3 (6.3)
2 (4.2)
2 (4.2)

Develop and pay for training for veterinarians to train producers on antibiotic stewardship
2 (4.2)
* Total number of responses exceeds number of respondents as multiple responses were permitted per
respondent.
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Table 10b | Categorized explanations from 37 Survey 1 respondents (veterinarians involved with foodproducing animals) on what specific steps could be taken by the food-producing animal veterinary profession to
champion the implementation of the following action to minimize the development of antibiotic resistance.
Action: Develop an education program for producers on appropriate on-farm antibiotic use.
Explanations

Frequency *
# (%)

Veterinary organizations (OABP, CVO, OVMA) to work with commodity groups and
OMAFRA to develop materials and presentations

16 (43.2)

Develop a 1-day training workshop that veterinarians are subsidized for delivering to
small groups (12 – 15) of their clients.

7 (18.9)

Clinics should create small working/discussion groups to work with, and train, their
clients

5 (13.5)

Herd vets should give one-on-one training
Develop producer-friendly resources/materials to be disseminated to producers through
print, video and conferences; develop standard PowerPoint templates
Bring back, and require completion of, the Livestock Medicines course
Develop training program that veterinarians administer/deliver when developing VCPR
Have a veterinarian with good public speaking deliver standardized/consistent
workshops
Have a standardized written component to any training

5 (13.5)
5 (13.5)
4 (10.8)
1 (2.7)
1 (2.7)
1 (2.7)

OMAFRA should run mandatory program with a follow up exam
1 (2.7)
* Total number of responses exceeds number of respondents as multiple responses were permitted per
respondent.
Table 10c | Categorized explanations from 35 Survey 1 respondents (veterinarians involved with foodproducing animals) on what specific steps could be taken by the food-producing animal veterinary profession to
champion the implementation of the following action to minimize the development of antibiotic resistance.
Action: Provide ongoing voluntary professional development opportunities for veterinarians regarding antibiotic
use.
Frequency *
Explanations
# (%)
Insert/include information on this in existing CE meetings (OABP, OVC, UofG, OVMA)
Create a course with credible instructor(s) and the latest research/information on AMR
and antibiotic stewardship
Develop courses in collaboration with OVC, OMAFRA, CFIA, CVO and HC
Have an online/webinar element to courses to make them readily available for
completion
Hold regional information meetings or forums

15 (42.9)
9 (25.7)
7 (20.0)
5 (14.3)
2 (5.7)
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Use listservs and newsletters
Allow time spent with sales reps/resource people to count as CE
Use OMAFRA resources

2 (5.7)
1 (2.9)
1 (2.9)

Address how to minimize the ‘drug sales tied to income’ issue
1 (2.9)
* Total number of responses exceeds number of respondents as multiple responses were permitted per
respondent.
Table 10d | Categorized explanations from 32 Survey 1 respondents (veterinarians involved with foodproducing animals) on what specific steps could be taken by the food-producing animal veterinary profession to
champion the implementation of the following action to minimize the development of antibiotic resistance.
Action: Promote, across species, the implementation of farm-specific standard operating procedures for
appropriate antibiotic use.
Frequency *
Explanations
# (%)
Design help tools/resources (decision trees, standard templates, guidelines for
development)
Develop SOPs in tandem with producers as a requirement of VCPR
Apply the framework(s) from existing programs (e.g. CQA, CQM) across commodity
groups
Develop training sessions/programs and subsidize veterinarians for delivering
Require SOPs to limit access to antibiotics to veterinarians
Require proof of diagnosis/medical need when obtaining antibiotics
Financially support development of farm-specific SOPs

9 (28.1)
7 (21.9)
6 (27.3)
6 (27.3)
2 (6.3)
2 (6.3)
1 (3.1)

1 (3.1)
Make the development and implementation of SOPs mandatory
* Total number of responses exceeds number of respondents as multiple responses were permitted per
respondent.
Table 10e | Categorized explanations from 32 Survey 1 respondents (veterinarians involved with foodproducing animals) on what specific steps could be taken by the food-producing animal veterinary profession to
champion the implementation of the following action to minimize the development of antibiotic resistance.
Action: Design a strategy for the implementation of mandatory producer training on appropriate antibiotic use.
Frequency *
Explanations
# (%)
Create a certificate program for proof of completion on a routine basis (e.g. annual vs. 35 years)
Recruit veterinarians to provide assistance and input in development
Require completion of a course to obtain license to purchase antibiotics

6 (18.8)
6 (18.8)
6 (18.8)
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Need agreement and participation from all commodity groups; look to experience from
mandatory pesticide use training
Create an online process (e.g. webinars, online modules)
Implement programs across commodity groups similar to CQM, CQA
Bring back (create courses similar to) livestock medicines course
Involve drug reps (sales and resource people) in training
Hands on training
Link training to development of the VCPR

5 (15.6)
4 (12.5)
4 (12.5)
3 (9.4)
1 (3.1)
1 (3.1)
1 (3.1)

1 (3.1)
Implement training programs through existing CE conferences or OVC Learning Centre
* Total number of responses exceeds number of respondents as multiple responses were permitted per
respondent.
Table 10f | Categorized explanations from 21 Survey 1 respondents (veterinarians involved with foodproducing animals) on what specific steps could be taken by the food-producing animal veterinary profession to
champion the implementation of the following action to minimize the development of antibiotic resistance.
Action: Promote the standardization of veterinary laboratory data and reporting that identifies changes in
antibiotic resistance patterns.
Frequency *
Explanations
# (%)
Have veterinary organizations (e.g. CVO, CVMA, OVMA, etc.) lobby labs to standardize
and report data on a consistent basis (i.e. every 6 months)
Develop working group/collaborations between AHL, IDEXX, OVC, etc. to work together
Need access to broader based data to refine drug choices/decisions
Step up culturing of clinical cases

13 (61.9)
4 (19.0)
3 (14.3)
1 (4.8)

1 (4.8)
Could be a job for OAHN
* Total number of responses exceeds number of respondents as multiple responses were permitted per
respondent.

Reliability & Validity of Results
A total of 123 (18.4%) veterinarians involved with food-producing animals responded to
Survey 1, followed by 125 (18.9%) responding to Survey 2. Crucially, the use of a
unique code generated for each Survey 1 respondent enabled the determination of the
proportion of Survey 1 respondents that completed Survey 2 as well.
Upon review, a total of 89 (71%) respondents completed both survey rounds for this
project. While any level of non-response between rounds in a Delphi process is
undesired, it is generally accepted that a response rate of 70% or more for returning
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respondents from each prior round of a Delphi process is a reliable and valid rate of
response (Sumsion, 1998). Therefore, with nearly three quarters of Survey 1
respondents returning to complete Survey 2, it can be concluded that this project meets
the recommended criteria for a valid and reliable Delphi process.
Importantly, statistical comparison of perceptions and corresponding rankings of priority
actions between those Survey 2 respondents that did and did not respond to Survey 1
demonstrated no significant differences. Moreover, general trends and response
patterns between these two groups were highly correlated, suggesting that the vast
majority of respondents (irrespective of prior participation in Survey 1) held similar views
with respect to top priority actions.
Conclusions
Through two online surveys of Ontario veterinarians who are involved with foodproducing animals, this project has resulted in a list of 6 priority actions that can be
implemented by the food-producing animal veterinary profession (not necessarily CVO)
to help minimize the development of antibiotic resistance. The results suggest that the
vast majority of respondents feel the 6 priority actions are important to this issue, will be
effective at achieving the goal of minimizing resistance, and are supportive of their
implementation.
Importantly, 4 of the 6 actions correspond to action by veterinarians at the producer
level, which involve veterinarians championing the development and implementation of
farm-specific standard operating procedures for antibiotic use, as well as the
implementation of a producer training/education program regarding appropriate
antibiotic use. The need for veterinary training/education opportunities was also
perceived to be important, with respondents indicating voluntary training opportunities
should be made available for veterinarians regarding appropriate antibiotic use. Lastly,
actions by veterinarians with respect to laboratories were perceived as being important
to help observe trends in resistance patterns over time.
In conclusion, this research phase has distilled the 111 suggestions coming out of the
first CVO project on antibiotic use in food-producing animals to a list of 6 priority actions,
as determined by Ontario veterinarians involved with food-producing animals, which can
be implemented by the Ontario food-animal veterinary profession to help minimize the
development of antibiotic resistance. The next phase will now need to more concretely
strive to develop work plans around these results in order to implement each specific
action within the province.
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Appendices
Appendix 1: Survey 1 Cover Letter

Antibiotic Stewardship Survey 1:
Priority Actions for Ontario Food-Producing Animal
Veterinarians

As a veterinarian in Ontario involved with food-producing animals, you are requested to participate in an
online survey, which is part of a project being conducted by the College of Veterinarians of Ontario (CVO).
This project is a follow up to the CVO project completed in 2015 entitled,‘Ontario Veterinary Stewardship of
Antibiotic Use in Food-Producing Animals’, which identified many potential actions that could be taken to
minimize the development of antibiotic resistance.
The objective of the current project is to refine the list of potential actions and identify the top 5 or 6 actions
that Ontario food-producing animal veterinarians feel are most appropriate for the veterinary profession to
champion to help achieve the goal of minimizing the development of antibiotic resistance. Please note that
by conducting this survey, CVO hopes to facilitate the identification of priority actions that those most suited
in the food-producing animal veterinary profession can champion, which may or may not involve CVO.
This project involves the completion of two surveys; the one you are asked to complete today (Survey 1),
which will remain open for responses until Wednesday, August 17th at 7:00pm, followed by another
similar survey (Survey 2), which will be sent to you in the first week of September. Survey 2 will provide
you with the results from Survey 1, as well as a new set of questions for your response.
Your responses to BOTH surveys are crucial to the success of this project and will help determine
an appropriate path forward.
This survey should take approximately 20-25 minutes to complete. Thank you for your time.
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Appendix 2: Survey 1

Antibiotic Stewardship Survey 1:
Priority Actions for Ontario Food-Producing Animal
Veterinarians

1. For the purposes of this survey, 'food-producing animals' includes beef cattle, dairy cattle, poultry, sheep,
As a veterinarian in Ontario involved with food-producing animals, you are requested to participate in an
goats, swine, veal calves, fish/aquaculture and bees. It does not include horses.
online survey, which is part of a project being conducted by the College of Veterinarians of Ontario (CVO).
Are you currently involved in food-producing animal practice?
This project is a follow up to the CVO project completed in 2015 entitled,‘Ontario Veterinary Stewardship of
Yes, I Use
treat in
food-producing
animals.
Antibiotic
Food-Producing
Animals’, which identified many potential actions that could be taken to
minimize the development of antibiotic resistance.

Yes, I provide advice to, or consult with, veterinarians who treat food-producing animals.

Yes, I bothof
treat
animals
and provide
to, or consult
with,
veterinarians
The objective
thefood-producing
current project
is to refine
the listadvice
of potential
actions
and
identify thewho
toptreat
5 orfood-producing
6 actions
animals. food-producing animal veterinarians feel are most appropriate for the veterinary profession to
that Ontario

champion
tonot
help
achieve
the goalanimals
of minimizing
resistance.
Please
No, I do
treat
food-producing
and I dothe
notdevelopment
provide advice,oforantibiotic
consult with,
veterinarians
whonote
treat that
foodby conducting
this
survey,
CVO
hopes
to
facilitate
the
identification
of
priority
actions
that
those
most
suited
producing animals. (If you make this selection, you will be taken directly to the end of the survey.)
in the food-producing animal veterinary profession can champion, which may or may not involve CVO.
This project involves the completion of two surveys; the one you are asked to complete today (Survey 1),
which will remain open for responses until Wednesday, August 17th at 7:00pm, followed by another
similar survey (Survey 2), which will be sent to you in the first week of September. Survey 2 will provide
you with the results from Survey 1, as well as a new set of questions for your response.
Your responses to BOTH surveys are crucial to the success of this project and will help determine
an appropriate path forward.
This survey should take approximately 20-25 minutes to complete. Thank you for your time.
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2. Each statement below corresponds to a 'suggested' action that the food-producing animal veterinary
profession (not necessarily CVO) could champion to minimize the development of antibiotic resistance.
Please rate how effective you feel each action would be for its potential to help achieve this goal.
Neither Effective
Very Effective

Effective

Nor Ineffective

Ineffective Very Ineffective

Develop and/or update, in collaboration
with individual producers, farm-specific
standard operating procedures for
appropriate antibiotic use.
Promote, across species, the
implementation of farm-specific standard
operating procedures for appropriate
antibiotic use.
Lobby all livestock industries to require
on-farm antibiotic use logs.
Develop an education program for
producers on appropriate on-farm
antibiotic use.
Design a strategy for the implementation
of mandatory producer training on
appropriate antibiotic use.
Develop measures that evaluate
veterinary compliance with established
standards of practice for prescribing and
dispensing of antibiotics.
Create a valid and
sustainable surveillance program of
antibiotic use by veterinarians.

Mandate completion of a continuing
education course for veterinarians
specific to appropriate on-farm antibiotic
use and stewardship principles.
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Neither Effective
Very Effective

Effective

Nor Ineffective

Ineffective Very Ineffective

Provide ongoing voluntary professional
development opportunities for
veterinarians regarding appropriate
antibiotic use.
Promote the use of existing relevant data
sets to identify changes in antibiotic
resistance patterns.
Promote the standardization of veterinary
laboratory data and reporting that
identifies changes in antibiotic resistance
patterns.
Educate key stakeholder groups (e.g
human health professionals, media,
public, government officials, feed industry
personnel) on aspects of antibiotic use in
food-producing animals such as animal
welfare, monitoring programs, and
current initiatives.
Participate in research projects focused
on identifying gaps at the practice level
related to appropriate antibiotic use,
inclusive of clinical trials.
Lobby for funding for research on the
evaluation of cost effective alternatives to
antibiotics (such as probiotics, immune
modulators and vaccines).
Lobby for funding for research to identify
the links between on-farm antibiotic use
and the development of resistant
microorganisms.
Lobby for funding for research on raising
animals without antibiotics (such as
welfare, financial and other impacts).
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3. If you were limited to choosing up to 6 actions as the most important priority actions for implementation
by the food-producing animal veterinary profession, which of the following would you choose?
Please select up to 6 actions from the list below that you feel should be considered 'Most Important Priority
Actions' for implementation. For the remaining action items, please choose one of the other two options to
indicate whether you feel they are 'Less Important Actions' or whether you would choose to 'Remove From
List of Priority Actions'.
Note: Please review your answers to ensure you have chosenno more than 6 actions as 'Most
Important Priority Actions'. These answers will be carried through to subsequent survey questions.
Most

Remove

Important
Less
From List
Priority Important of Priority
Actions

Actions

Actions

Develop and/or update, in collaboration with individual producers, farm-specific
standard operating procedures for appropriate antibiotic use.
Promote, across all species, the implementation of farm-specific standard operating
procedures for appropriate antibiotic use.
Lobby all livestock industries to require on-farm antibiotic use logs.
Develop an education program for producers on appropriate on-farm antibiotic use.
Design a strategy for the implementation of mandatory producer training on
appropriate antibiotic use.
Develop measures that evaluate veterinary compliance with established standards of
practice for prescribing and dispensing of antibiotics.
Create a valid and sustainable surveillance program of antibiotic use by
veterinarians.
Mandate completion of a continuing education course for veterinarians specific to
appropriate on-farm antibiotic use and stewardship principles.
Provide ongoing voluntary professional development opportunities for veterinarians
regarding appropriate antibiotic use.
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Most

Remove

From List
Less
Important
Priority Important of Priority
Actions
Actions
Actions
Promote the use of existing relevant data sets to identify changes in antibiotic
resistance patterns.
Promote the standardization of veterinary laboratory data and reporting that identifies
changes in antibiotic resistance patterns.
Educate key stakeholder groups (e.g human health professionals, media, public,
government officials, feed industry personnel) on aspects of antibiotic use in foodproducing animals such as animal welfare, monitoring programs, and current
initiatives.
Participate in research projects focused on identifying gaps at the practice level
related to appropriate antibiotic use, inclusive of clinical trials.
Lobby for funding for research on the evaluation of cost effective alternatives to
antibiotics (such as probiotics, immune modulators and vaccines).
Lobby for funding for research to identify the links between on-farm antibiotic use
and the development of resistant microorganisms.
Lobby for funding for research on raising animals without antibiotics (such as
welfare, financial and other impacts).
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4. Listed below are the 'suggested' actions that you indicated should be 'Most Important Priority Actions' in
the previous question. Please rank these actions in order of importance, with the top item being 'Most
Important'.
You may reorder the items by clicking and dragging them into the desired position. As you drag each item
into place, a numerical ranking will appear to reflect its level of importance, with 1 indicating the item is
'Most Important' (this numerical ranking will change as you reorder the items).

Develop and/or update, in collaboration with individual producers, farm-specific standard operating
procedures for appropriate antibiotic use.

Promote, across all species, the implementation of farm-specific standard operating procedures for
appropriate antibiotic use.

Lobby all livestock industries to require on-farm antibiotic use logs.

Develop an education program for producers on appropriate on-farm antibiotic use.

Design a strategy for the implementation of mandatory producer training on appropriate antibiotic use.

Develop measures that evaluate veterinary compliance with established standards of practice for
prescribing and dispensing of antibiotics.

Create a valid and sustainable surveillance program of antibiotic use by veterinarians.

Mandate completion of a continuing education course for veterinarians specific to appropriate on-farm
antibiotic use and stewardship principles.

Provide ongoing voluntary professional development opportunities for veterinarians regarding
appropriate antibiotic use.
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Promote the use of existing relevant data sets to identify changes in antibiotic resistance patterns.

Promote the standardization of veterinary laboratory data and reporting that identifies changes in
antibiotic resistance patterns.

Educate key stakeholder groups (e.g human health professionals, media, public, government officials,
feed industry personnel) on aspects of antibiotic use in food-producing animals such as animal welfare,
monitoring programs, and current initiatives.

Participate in research projects focused on identifying gaps at the practice level related to appropriate
antibiotic use, inclusive of clinical trials.

Lobby for funding for research on the evaluation of cost effective alternatives to antibiotics (such as
probiotics, immune modulators and vaccines).

Lobby for funding for research to identify the links between on-farm antibiotic use and the development
of resistant microorganisms.

Lobby for funding for research on raising animals without antibiotics (such as welfare, financial and
other impacts).

44

8

Antibiotic Stewardship Survey 1:
Priority Actions for Ontario Food-Producing Animal
Veterinarians

5. Listed below are the 'suggested' actions that you indicated should be 'Most Important Priority Actions' in
Question 3 (items not necessarily presented in the order you ranked them).
Please provide a brief explanation for why you feel each action should be a priority for implementation
by the food-producing animal veterinary profession to minimize the development of antibiotic resistance.

Develop and/or update, in collaboration with individual producers, farm-specific standard operating procedures for
appropriate antibiotic use.

Promote, across all species, the implementation of farm-specific standard operating procedures for appropriate antibiotic
use.

Lobby all livestock industries to require on-farm antibiotic use logs.

Develop an education program for producers on appropriate on-farm antibiotic use.

Design a strategy for the implementation of mandatory producer training on appropriate antibiotic use.

Develop measures that evaluate veterinary compliance with established standards of practice for prescribing and
dispensing of antibiotics.

Create a valid and sustainable surveillance program of antibiotic use by veterinarians.

Mandate completion of a continuing education course for veterinarians specific to appropriate on-farm antibiotic use and
stewardship principles.
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Provide ongoing voluntary professional development opportunities for veterinarians regarding appropriate antibiotic use.

Promote the use of existing relevant data sets to identify changes in antibiotic resistance patterns.

Promote the standardization of veterinary laboratory data and reporting that identifies changes in antibiotic resistance
patterns.

Educate key stakeholder groups (e.g human health professionals, media, public, government officials, feed industry
personnel) on aspects of antibiotic use in food-producing animals such as animal welfare, monitoring programs, and current
initiatives.

Participate in research projects focused on identifying gaps at the practice level related to appropriate antibiotic use,
inclusive of clinical trials.

Lobby for funding for research on the evaluation of cost effective alternatives to antibiotics (such as probiotics, immune
modulators and vaccines).

Lobby for funding for research to identify the links between on-farm antibiotic use and the development of resistant
microorganisms.

Lobby for funding for research on raising animals without antibiotics (such as welfare, financial and other impacts).
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6. Listed below are the 'suggested' actions that you indicated should be 'Most Important Priority Actions' in
Question 3 (items not necessarily presented in the order you ranked them).
Please briefly describe what specific steps could be taken by the food-producing animal veterinary
profession to champion the implementation of this action to minimize the development of antibiotic
resistance.

Develop and/or update, in collaboration with individual producers, farm-specific standard operating procedures for
appropriate antibiotic use.

Promote, across all species, the implementation of farm-specific standard operating procedures for appropriate antibiotic
use.

Lobby all livestock industries to require on-farm antibiotic use logs.

Develop an education program for producers on appropriate on-farm antibiotic use.

Design a strategy for the implementation of mandatory producer training on appropriate antibiotic use.

Develop measures that evaluate veterinary compliance with established standards of practice for prescribing and
dispensing of antibiotics.

Create a valid and sustainable surveillance program of antibiotic use by veterinarians.

Mandate completion of a continuing education course for veterinarians specific to appropriate on-farm antibiotic use and
stewardship principles.
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Provide ongoing voluntary professional development opportunities for veterinarians regarding appropriate antibiotic use.

Promote the use of existing relevant data sets to identify changes in antibiotic resistance patterns.

Promote the standardization of veterinary laboratory data and reporting that identifies changes in antibiotic resistance
patterns.

Educate key stakeholder groups (e.g human health professionals, media, public, government officials, feed industry
personnel) on aspects of antibiotic use in food-producing animals such as animal welfare, monitoring programs, and current
initiatives.

Participate in research projects focused on identifying gaps at the practice level related to appropriate antibiotic use,
inclusive of clinical trials.

Lobby for funding for research on the evaluation of cost effective alternatives to antibiotics (such as probiotics, immune
modulators and vaccines).

Lobby for funding for research to identify the links between on-farm antibiotic use and the development of resistant
microorganisms.

Lobby for funding for research on raising animals without antibiotics (such as welfare, financial and other impacts).
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7. If you have any further suggested actions that you believe should be considered for implementation to
minimize the development of antibiotic resistance, please list them below.
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8. Please complete the following to provide information on the species of animals you treat (or consult with
veterinarians about) and the approximate percentage of your total professional time spent on each species.

1-25%

26-50%

51-75%

>75%

Not Applicable

Beef Cattle
Dairy Cattle
Poultry
Sheep and Goats
Swine
Veal (white and/or
grain fed)
Bees
Fish/Aquaculture
Horses
Companion Animals
Others

9. Which of the following best describes your current role in food-producing animal practice?
Practising veterinarian
Industry representative
Government/regulatory
Academia
Other (please specify)
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10. Including yourself, how many food-producing animal veterinarians are employed at your practice in all
locations?

11. How many locations does your practice have where food-producing animal veterinarians are employed?

12. What is your age?
Age
Specify your age

13. In what year did you attain your veterinary degree?
Year
Specify the year

14. Where in Ontario do you currently practice or consult? (Please check all that apply)
North
South-central
Eastern
South-western
I do not currently practice or consult in Ontario.

15. Do you have any additional qualifications or specialized training?
Yes
No

16. If yes, which of the following do you have? (please check all that apply)
Graduate degree (MSc, MBA, DVSc, or PhD)
Board Certification
Health Management Certificate Program (select species below)
Other (please specify)
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17. If applicable, please select the species for your Health Management Certficate
Dairy
Poultry
Swine
Beef
Sheep
Goats

Antibiotic Stewardship Survey 1:
Priority Actions for Ontario Food-Producing Animal
Veterinarians

Not applicable

18. Please follow the instructions below to create a unique identification code to link your anonymous
responses to this survey with your follow-up survey that you will be invited to complete a few weeks from
now.
In the space below, please provide the numerical
month and Stewardship
day of your birthdate
followed 1:
by the first
Antibiotic
Survey
three letters of your mother's maiden name (e.g September 15, Smith would be "0915smi")

Priority Actions for Ontario Food-Producing Animal
Veterinarians

19. Please provide any further comments on minimizing the development of antibiotic resistance.
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Appendix 3: Survey 2 Cover Letter

Antibiotic Stewardship Survey 2:
Priority Actions for Ontario Food-Producing Animal
Veterinarians

As a veterinarian in Ontario involved with food-producing animals, you are requested to participate in an
online survey, which is part of the project on antibiotic stewardship being conducted by the College of
Veterinarians of Ontario (CVO).
The goal of this project is to identify 5 or 6 priority actions that Ontario food-producing animal veterinarians
feel are most appropriate for the veterinary profession to champion to help achieve the goal of minimizing
the development of antibiotic resistance.
This project involves two online surveys; Survey 1 was completed in August 2016. This follow-up survey
(Survey 2) provides some of the results from Survey 1 and asks a series of short follow-up questions.
While we encourage everyone to participate in this survey, regardless of whether you participated
in Survey 1, it is particularly important that Survey 1 respondents also complete this survey so that
your answers can be linked together. Please also note that by conducting this survey, the CVO hopes to
facilitate the identification of priority actions that the veterinary profession can champion, which may or may
not involve the CVO.
This survey will be open for responses until September 26th @ 7:00 PM EST. We anticipate this
survey to take approximately 20 minutes to complete. Thank you for your time.

1. For the purposes of this survey, 'food-producing animals' includes beef cattle, dairy cattle, poultry, sheep,
goats, swine, veal calves, fish/aquaculture and bees. It does not include horses.
Are you currently involved in food-producing animal practice?
Yes, I treat food-producing animals.
Yes, I provide advice to, or consult with, veterinarians who treat food-producing animals.
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Yes, I both treat food-producing animals and provide advice to, or consult with, veterinarians who treat food-producing
animals.

Appendix 4: Survey 2

Antibiotic Stewardship Survey 2:
Priority Actions for Ontario Food-Producing Animal
Veterinarians

Survey
1 Results:
1. For the
purposes of this survey, 'food-producing animals' includes beef cattle, dairy cattle, poultry, sheep,
goats, swine, veal calves, fish/aquaculture and bees. It does not include horses.
A total of 123 veterinarians involved with food-producing animals responded to the survey in August 2016.
Survey
respondents
provided
ratings on the animal
level ofpractice?
efficacy they thought each action would have in
Are you
currently involved
in food-producing
minimizing the development of antibiotic resistance and chose six of the actions to put into a ‘top six priority
Yes, I treat food-producing animals.

list’ and ranked them from most important (i.e. ‘1’) to least important (i.e. ‘6’).
Yes, I provide advice to, or consult with, veterinarians who treat food-producing animals.

Table Yes,
1 below
the results
of these
questions.
I bothpresents
treat food-producing
animals
and provide
advice to, or consult with, veterinarians who treat food-producing
animals.
No, I do not treat food-producing animals and I do not provide advice, or consult with, veterinarians who treat foodproducing animals. (If you make this selection, you will be taken directly to the end of the survey.)
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Survey 1 Results:
A total of 123 veterinarians involved with food-producing animals responded to the survey in August 2016.
Survey respondents provided ratings on the level of efficacy they thought each action would have in
minimizing the development of antibiotic resistance and chose six of the actions to put into a ‘top six priority
list’ and ranked them from most important (i.e. ‘1’) to least important (i.e. ‘6’).
Table 1 below presents the results of these questions.
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Please note that the ‘rank by priority’ for each action was determined by calculating a weighted rank score,
which takes into account the total number of respondents who chose the action for their top six and the
respective rank-order each action received (i.e. ranked 1st vs. ranked 6th). A rank score was generated for
each action and the scores were then ordered from highest to lowest (i.e. from ‘most important’ to ‘least
important’).
When the weighted rank scores are ordered from highest to lowest (i.e. from most popular to least popular)
action 1 (‘develop and/or update, in collaboration with individual producers, farm-specific standard
operating procedures for appropriate antibiotic use’), action 4 (‘develop an education program for
producers on appropriate on-farm antibiotic use’), and action 9 (‘provide ongoing voluntary professional
development opportunities for veterinarians regarding appropriate antibiotic use’) are identified as the most
popular actions for implementation.
Interestingly, these same actions were perceived to be among the most effective actions for minimizing the
development of antibiotic resistance. The only action that did not receive a high ranking, but was perceived
to be one of the most effective actions was action 10 (‘promote the use of existing relevant data sets to
identify changes in antibiotic resistance patterns’), where 80% of respondents felt it would be either
‘effective’ or ‘very effective’ at minimizing the development of antibiotic resistance in food-producing
animals, respectively.
Interestingly, there were no significant differences (p > 0.05) between choices when respondents were
stratified and compared by species and other demographic characteristics (e.g. age, graduation year,
specializations, etc.).
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2. The following 6 actions were rated in Survey 1 as the most important and most effective actions for the
food-producing animal veterinary profession (not necessarily the CVO) to champion to minimize the
development of antibiotic resistance.
Please review each action and indicate your level of agreement with it being included as one of the priority
actions for the Ontario food-producing animal veterinary profession to champion.
Neither
Strongly
Agree

Agree

Agree nor
Disagree

Disagree

Strongly
Disagree

Develop and/or update, in collaboration with
individual producers, farm-specific standard
operating procedures for appropriate antibiotic
use (Ranked as 1st priority; 86% reported
being 'effective/very effective').
Develop an education program for producers
on appropriate on-farm antibiotic use (Ranked
as 2nd priority; 81% reported being
'effective/very effective').
Provide ongoing voluntary professional
development opportunities for veterinarians
regarding appropriate antibiotic use (Ranked
as 3rd priority; 76% reported being
'effective/very effective').
Promote, across species, the implementation of
farm-specific standard operating procedures for
appropriate antibiotic use (Ranked as 4th
priority; 76% reported being 'effective/very
effective').
Design a strategy for the implementation of
mandatory producer training on appropriate
antibiotic use (Ranked as 5th priority; 68%
reported being 'effective/very effective').
Promote the standardization of veterinary
laboratory data and reporting that identifies
changes in antibiotic resistance
patterns (Ranked as 6th priority; 76%
reported being 'effective/very effective').
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3. Overall, how supportive would you be of the implementation of these 6 actions by the food-producing
animal veterinary profession (not necessarily the CVO) to minimize the development of antibiotic
resistance.
Very Supportive
Supportive
Neither Supportive nor Unsupportive
Unsupportive
Very Unsupportive

4. Please briefly explain your answer to the previous question.
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5. Listed below are the top 10 actions, presented in order of importance (from most important to least
important) based on the Survey 1 results. Please rank them in order of importance, keeping in mind that
only the top 6 can be implemented, with the top item being 'Most Important'.
You may reorder the items by clicking and dragging them into the desired position. As you drag each item
into place, a numerical ranking will appear to reflect its level of importance, with 1 indicating the item is
'Most Important' (this numerical ranking will change as you reorder the items).
Develop and/or update, in collaboration with individual producers, farm-specific standard operating
procedures for appropriate antibiotic use (Ranked as 1st priority; 86% reported being
'effective/very effective').
Develop an education program for producers on appropriate on-farm antibiotic use (Ranked as 2nd
priority; 81% reported being 'effective/very effective')

Provide ongoing voluntary professional development opportunities for veterinarians regarding
appropriate antibiotic use (Ranked as 3rd priority; 76% reported being 'effective/very effective').

Promote, across all species, the implementation of farm-specific standard operating procedures for
appropriate antibiotic use (Ranked as 4th priority; 76% reported being 'effective/very effective').

Design a strategy for the implementation of mandatory producer training on appropriate antibiotic
use (Ranked as 5th priority; 68% reported being 'effective/very effective').

Promote the standardization of veterinary laboratory data and reporting that identifies changes in
antibiotic resistance patterns (Ranked as 6th priority; 76% reported being 'effective/very
effective').

Educate key stakeholder groups on aspects of antibiotic use in food-producing animals such as animal
welfare, monitoring programs, and current initiatives (Ranked as 7th priority; 67% reported being
'effective/very effective').

Lobby for funding for research on the evaluation of cost effective alternatives to antibiotics (such as
probiotics, immune modulators and vaccines) (Ranked as 8th priority; 71% reported being
'effective/very effective').
Lobby all livestock industries to require on-farm antibiotic use logs (Ranked as 9th priority;
57% reported being 'effective/very effective').

Promote the use of existing relevant data sets to identify changes in antibiotic resistance
patterns (Ranked as 10th priority; 80% reported being 'effective/very effective').
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Priority Actions for Ontario Food-Producing Animal
6. Did you complete the first survey for this project (Survey 1), which
was sent in August 2016?
Veterinarians
Yes
No

7. In Survey 1 you were asked to create a unique identification code so we could link your anonymous
Survey 1 responses to your responses to this survey. We ask you to recreate that code here to enable this
linkage by following the instructions below:
In the space below, please provide the numerical month and day of your birthdate followed by the first
three letters of your mother's maiden name (e.g September 15, Smith would be "0915smi")
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8. Please complete the following to provide information on the species of animals you treat (or consult with
veterinarians about) and the approximate percentage of your total professional time spent on each species.

1-25%

26-50%

51-75%

>75%

Not Applicable

Beef Cattle
Dairy Cattle
Poultry
Sheep and Goats
Swine
Veal (white and/or
grain fed)
Bees
Fish/Aquaculture
Horses
Companion Animals
Others

9. Which of the following best describes your current role in food-producing animal practice?
Practising veterinarian
Industry representative
Government/regulatory
Academia
Other (please specify)
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10. Including yourself, how many food-producing animal veterinarians are employed at your practice in all
locations?

11. How many locations does your practice have where food-producing animal veterinarians are employed?

12. What is your age?
Age
Specify your age

13. In what year did you attain your veterinary degree?
Year
Specify the year

14. Where in Ontario do you currently practice or consult? (Please check all that apply)
North
South-central
Eastern
South-western
I do not currently practice or consult in Ontario.

15. Do you have any additional qualifications or specialized training?
Yes
No

16. If yes, which of the following do you have? (please check all that apply)
Graduate degree (MSc, MBA, DVSc, or PhD)
Board Certification
Health Management Certificate Program (select species below)
Other (please specify)
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17. If applicable, please select the species for your Health Management Certficate
Dairy
Poultry
Swine
Beef
Sheep

Antibiotic Stewardship Survey 2:
Priority Actions for Ontario Food-Producing Animal
Veterinarians

Goats
Not applicable

18. Please provide any further comments on minimizing the development of antibiotic resistance.
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Appendix 5: Verbatim work plan comments for the top six suggested actions
Table A2.1 | Verbatim explanations from 48 Survey 1 respondents (veterinarians involved with food-producing
animals) on what specific steps could be taken by the food-producing animal veterinary profession to champion
the implementation of the following action to minimize the development of antibiotic resistance.
Action: Develop and/or update, in collaboration with individual producers, farm-specific standard operating procedures
for appropriate antibiotic use
An antibiotics license requirement to complete training / update.
Annual on farm visit specific for antibiotic use
Be advisors in the same way as with CQM, CQA, etc.
CE for vets on how to properly develop SOPs.
Commodity Boards need to require its essential by their members. Understood that it is essential component of VCPR.
Swine CQA would be a good starting point.
CQM for other species
CQM is already in place in dairy; apply this to other food producing sectors.
Develop and pay for training sessions to be put on by Vets to ensure the information is there with appropriate take home
handout
Develop CQM type programs in other commodity groups
Develop standardized clinic SOPs for the variety of procedures and treatments out there. Start with regular herd health
clients, and
Develop them with clients before they can purchase antibiotics.
Discussions at farm visits, scheduling a time to go over the SOPs with the producer
Document where the antibiotic was purchased, and whether or not the supplier was educated in its use.
Each vet should be given training on how to help farmers develop protocols that work on their farms for the diseases that
are common on their farms
Each veterinarian can do this as a part of programs such as CQM and CQA.
Easy; work with producers on-farm
Emphasize culling
Evaluate current AIF treatment logs and, based on AIF treatment outcomes, design SOP for farm specific disease
occurrences
Every practice needs to take the initiative and do it. If not, we shouldn't be selling them ABs!
Expand across other commodity groups a similar approach to the CQM model for dairying
Follow the proAction model utilized for CQM (now called "Food Safety"). Train vets, vet work with producers. Producers
are 3rd party validated. Gap remaining is assessment of the quality of vet advice/prescriptions/sops. This could be
"peer" accomplished in a positive, non-regulatory manner.
Follow the template of the CQM program for Dairy
I guess someone has to write those SOPs
I think this has to be a coordinated effort with producer groups like Ontario Pork and have vets on a committee to
determine minimum requirements for on farm SOPS.
Include this as a requirement in the definition of VCPR for food producing animals.
Introduce SOP's through producer and veterinary education programs and then develop these between veterinarians
and individual producers
Is a part of VCPR
Just start doing it, if you already aren't
Lobby for funding to subsidize farm visits
Lobby the food animal industry leaders (ex: DFO) to understand why this issue is so important and thereby garner their
support to get their members on board to develop farm-specific SOPs
Make them mandatory in quality assurance industry programs
Make this a requirement in the on-farm food safety programs, that the program be developed with a vet. The private vets
and processor vets will be forced to support.
OABP develop a templates for most common cases of antibiotic use on farm to be tailored by vet clinics
Part of CQM, ID antibiotic usage levels and alter prescriptions
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Part of herd health visit, improve animal health and disease by ensuring most timely treatment
Perhaps the CVO could help develop programs standardized across the province with the help of practitioners in the field
that are interested in teaching responsible antibiotic use in food producing animals. Also which drugs should never be
used i.e. clenbuterol
Provide education to FA vets on the data to inform writing SOP's and examples of well written SOP
Quality assurance program developed for all species.
Review them yearly with vets, assess their effectiveness
Revise periodically the protocols with the farmer in a herd health program

Table A2.2 | Verbatim explanations from 37 Survey 1 respondents (veterinarians involved with food-producing
animals) on what specific steps could be taken by the food-producing animal veterinary profession to champion
the implementation of the following action to minimize the development of antibiotic resistance.
Action: Develop an education program for producers on appropriate on-farm antibiotic use.
Again, a coordinated effort with producer groups, OMAFRA, etc. to develop a presentation and materials.
Again, the animal species production and marketing organizations are strategically positioned to take the lead in the
development of such education programs. Also again, food-producing animal veterinarians can play a significant role in
both the development and delivery of these programs
Although done before, repeating a livestock medicine course may be appropriate
Bring back the livestock medications courses
Could be offered to various producer organizations
Create decision tree regarding which antibiotics are most appropriate to use in which cases and include withdrawal times
Create working groups or discussion groups within clients of the clinics
Develop a program that vets could be subsidized to offer clients. Small group teaching with 12-15 participants in a 1 day
workshop periodically. Multiple levels could be offered and varied by commodity as done previously.
Develop and implement program to be administered by vet at first meeting to establish VCPR
Develop producer-centric wording and instruction on antibiotics that can be disseminated in many ways. IE: producerfocused magazines, YouTube videos, producer conference booths and posters, etc.
Develop these in conjunction with OMAFRA and producer associations
Have veterinarians (who have good public speaking skills) lead these workshops/meetings
Help OMAFRA et. al develop practical courses to help producers understand why certain ABs are/aren't used when
I would hope for the poultry boards to facilitate this, and bring in veterinarians to provide training. There should also be a
standardized written component to the training.
OABP develop a PPT presentation to be then given by vet clinic to their clients.
OMAFRA run mandatory courses with follow up exam.
On farm more effective if data on usage available
Oversee and implement producer education courses
Perhaps the CVO could help develop programs standardized across the province with the help of practitioners in the field
that are interested in teaching responsible antibiotic use in food producing animals. also which drugs should never be
used i.e. clenbuterol
Producer meetings, online for remote areas.
Programs should be developed to be presented with background information with the opportunity for discussion. Smaller
groups in meetings and/or webinars
Revisit the Swine Medicines course and update as appropriate.
Set up to be delivered by local vets similar to CQM
Stress the need for this to producers while on farm visits
Teach and provide effective on farm CE
Teach these producers courses
The clinic should provide more information to their clients
The vet profession would accomplish this in collaboration of the different food animal sectors. Together the education
programs could be crafted to achieve the desired result
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This should be industry-specific. It can be simple, like learning how to read and follow label dosages and treatment
regimens, and information on how deviating from label instructions changes meat/milk withdrawal times. Such programs
can be offered in classroom settings, maybe even piggy-backed onto existing producer meetings. I like classroom
settings for this to see what questions producers ask.
Through OMAFRA resources
To be delivered by their herd veterinarian.
Update of Livestock Medicines courses for producers. Make mandatory.
Veterinarians can develop the content outline (species specific) and determine how best to deliver the content (i.e. online
or in mtgs)
Veterinarians can provide the education
Vets could be recruited to help with the creation and delivery of the program.
With all the presentations available for AMR/AMU, a species-specific presentation/module can be produced with relative
ease.
Work with commodity groups/meetings to get information out to producers
Table A2.3 | Verbatim explanations from 35 Survey 1 respondents (veterinarians involved with food-producing
animals) on what specific steps could be taken by the food-producing animal veterinary profession to champion
the implementation of the following action to minimize the development of antibiotic resistance.
Action: Provide ongoing voluntary professional development opportunities for veterinarians regarding antibiotic use.
A forum could be there for new information
Absolutely necessary and must be developed in collaboration with OVC, OMAFRA and CVO, CFIA and HC
Allow documented time spent with sales reps and / or resource people to be used as CE
CE courses taught by credible people.
Develop and implement continuing CE for all veterinarians on AMR and antibiotic stewardship.
Develop courses and presentations
Email group like OABP
Encourage commodity-specific vet groups to organize CE events to include AMU/AMR speakers that would bring new
information to meetings.
Fund speakers for industry events and conferences
Get the OVMA onboard and use the AGM for prof development with topics in this field.
Help design and deliver training and actually go to it and take part.
How to minimize the drug sales/ income issue?
Insert into OABP and OVC CE meetings
Maybe coordinate this with Big Pharma so that we are all on the same page.
More talks at events like OABP or small producer meetings
Must be readily available as not everyone can make meetings, so on-line, by mail, etc.
Newsletter?
Offer it yearly in conjunction with OVMA, OABP etc.
Offer talks about latest research.
Online or at meetings (OABP, OVMA?)
Online seminars?
Practitioners could provide input on what they feel they need to better understand the AMR issue both from a science
perspective and a public scrutiny perspective.
Professional update can be part of continuing education. And new antibiotic and their metabolism, excretion can be
made aware of
Provide opportunity for training at CE conferences or through the OVC Learning Centre
Regional information meetings
Review and CE courses that give more specific information about the individual antibiotics and resistance patterns that
may have developed
Routinely done now and can continue to be done at OABP conferences.
Support CE presentations and workshops delivered by recognized peer experts.
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This could be done online and mandatory for coaching in industry assurance programs
Through OMAFRA resources
To keep practicing vets up-to-date on new developments
University of Guelph provide extension course.
Veterinarians like to learn and would be able to advise on species - specific requirements, courses or information needs
to be species specific, realistic for practice and clearly outline what they can control (what is their role), case study
examples would be an asset
We need a place to siphon up to date information. CVO may be a good resource to carry these out as it expands across
all species groups.
Work with OABP and similar groups to get message out
Table A2.4 | Verbatim explanations from 32 Survey 1 respondents (veterinarians involved with food-producing
animals) on what specific steps could be taken by the food-producing animal veterinary profession to champion
the implementation of the following action to minimize the development of antibiotic resistance.
Action: Promote, across species, the implementation of farm-specific standard operating procedures for appropriate
antibiotic use.
All species. Need to financially support other commodities to do this.
Collaborate with industry organizations
CQM for other species
Design a decision tree template
Develop a standard Sop for each sub class of species EG Cattle cow calf, backgrounder, feedlot. Re-evaluate on regular
basis
Develop and implement SOPs for appropriate antibiotic use by species.
Develop together SOPs
Develop and pay for training sessions to be put on by Vets to ensure the information is there with appropriate take home
handout
Diligence in completing the protocols to have available
Education and training.
Guideline for farmers to start their own SOP
Include this as a requirement in the definition of VCPR. Provide a written document explaining the importance of this
initiative and distribute to all commodity groups.
Introduce SOP's through producer and veterinary education programs and then develop these between veterinarians
and individual producers
Leverage the veterinarian role in AMU & AMR to lobby at the National/Provincial level all species groups to adopt AMU
SOPs
Make sure that the operating procedures include limiting access to antibiotics, including penicillin, to veterinarians, and
that proper diagnosis occurs before antibiotics are scripted.
Mandate Vet only drug sales and develop strong VCPRs that include individual farm strategies
Must be mandatory!
Practicing vets could host producer meetings or classroom sessions to promote a future program launch.
Producer meeting, newsletters
Prophylactic and Metaphylacic use are the target areas
Require SOPs before they can purchase antibiotics
Review on farm records
Species-specific veterinarians could develop the content for the SOP, could deliver it to the producers and could monitor
progress or certify training
Teach and provide effective on farm CE
Templates should be provided
The most logical organizations to lead this initiative are the specific food-producing animal species promotion and
marketing organizations. As an example, the proAction program undertaken by the Dairy Farmers of Canada, Dairy
Farmers of Ontario and similar organizations and other provinces is an example whereby 1s have played an important
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role in the augmentation of a number of aspects of this program. Development and implementation of farm-specific
SOP's is a meaningful component of specific aspects of proAction.
The National Biosecurity program as developed and implemented by the Canadian Swine Health Board, was a model for
implementing a national swine health program that worked reasonably well. Something similar could be developed for
antibiotic use.
This could be easily incorporated in a more detailed fashion into the on-farm food safety programs.
This should be routine to food-animal practice anyway.
Use SOP for each species as a template for farm specific SOPs
Veterinarians should be part of writing these SOPs and educating their clients on these
With ongoing cooperation between practitioner and client, this is easily promoted. With less involved clients, this can be
a challenge.
Table A2.5 | Verbatim explanations from 32 Survey 1 respondents (veterinarians involved with food-producing
animals) on what specific steps could be taken by the food-producing animal veterinary profession to champion
the implementation of the following action to minimize the development of antibiotic resistance.
Action: Design a strategy for the implementation of mandatory producer training on appropriate antibiotic use.
Again, similar to livestock medicine course, not hard to do but will likely need funding
Again, vets recruited to help design the strategy.
Make it compulsory and passing the course becomes a license to use antibiotics
At the owner level, this should be through some formal training process (courses etc..) but for on farm employees, an
online process, perhaps with discussions led by the herd vet would be a more workable solution.
Bring back the livestock medicine course
Can use the livestock medicine course as a guideline, but with hands on training too
Certificate every five years
Design and deliver training
Follow CQM example
I would expect the poultry boards to implement mandatory producer training.
LA Vets and drug co. reps sales and resource people need to be involved as well as livestock producers
License system with annual testing.
Lobbying of producer groups allied with government agencies and purchasers of livestock products.
Make it a requirement of the food safety component of pro-action in the dairy sector. Create a program similar to
pesticides in which a license is issued once the course is completed allowing them to then purchase antibiotics either
through over the counter sales at feed stores (if allowed to continue this practice) or through a veterinarian.
Make it part of programs such as CQM and CQA.
Mandatory training involves a lot more structure. It could be an online module with a quiz at the end or it could be a
formal education session in groups.
Media pressure on Beef Farmers and small ruminant groups - if they are doing things perfectly then no changes need to
be made.
Need agreement from ALL Commodity Boards. Experience with previous Pesticide Use mandatory Training would be
starting point. Modules would be species-specific (mentioned previously)
New client VCPR meeting admin training with hand outs, old clients VCPR meeting once and documented
Probably establish a certificate to prove that the farmer did attend a course.
Producer training needs practicing vet input and ideally delivered in a standardized method
Producers are busy community and will avoid formal training. It is better if informal methods are used like mailer, webinar
or emails at first instance. Their veterinarians can be better conduit for transferring knowledge
Provide opportunity for training at CE conferences or through the OVC Learning Centre
Regulations will need to be created from a national level similar to pesticide usage as step one. Following the structure of
pesticide use, education and licensing will be needed on some timeframe (probably every 3-5 years?)
Same as producer training as with other quality programs
Set up a program for local vets to educate their clients similar to CQM
Species group mandated training on AMU & AMR to ensure appropriate on-farm use
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Teach/provide courses to producers to make sure antibiotics are being used properly
This should be developed by those who know how to talk to farmers
Veterinarians could develop the course outline, the training materials, teach the course and / or certify the participants
post program completion
Vets offer their time to help with the content/delivery of the training

Table A2.6 | Verbatim explanations from 21 Survey 1 respondents (veterinarians involved with food-producing animals) on
what specific steps could be taken by the food-producing animal veterinary profession to champion the implementation of the
following action to minimize the development of antibiotic resistance.
Action: Promote the standardization of veterinary laboratory data and reporting that identifies changes in antibiotic resistance
patterns.
Access to broader based data to allow refinement of drug choices has to be a benefit
AHL, IDEXX, OVC, etc. chat.
Work with AHL
All labs need to be lobbied by our associations, CVO, CVMA, OVMA etc. to standardize and report every 6 months
Labs must be willing to adopt the recommended standard practices and techniques
Consolidate & publish this data (changes in selected indicator organisms) CVJ?
CVMA can lobby for this
IDEXX (private sector) and A.H.L (public sector) human diagnostic labs should all be involved.
Implement restrictions on the use of the medications involved in resistance.
Labs keep and share information
Labs need to agree to this and settle on common reporting format.
Release data of resistance (from AHL?) specific to species and treatments.
Similarly advocate for this through the representative organizations.
Step up culturing from clinical cases
Talk to Jim at AHL and the other Jim's at other labs
The labs would have to champion this one, what are their fellow labs seeing across North America?
This data cab effective tool for authentication. It could be developed at Provincial and Federal level. It could be tallied at universal
level
This might also be a job for OAHN.
To compare orange with orange when aggregate data from various labs
Work with all labs bin Ontario to develop easy means by which to report and tabulate data.
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