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President and CEO’s Report

In the agricultural industry in Canada, work-related illness,
injuries, and deaths have been and continue to be a serious
impediment to worker safety and agricultural productivity.
Although progress has been made, rates of injury, illness and
death remain distressingly high as agriculture continues to
evolve from a technical, organizational and social perspective.
While a lack of research and development has limited prevention
efforts in the past, a national capacity for such work has been
developed in recent years.
Agrivita Canada Inc.’s dedication to improving the agricultural
health and safety landscape across Canada gave rise to The
Canadian AgriSafety Applied Research Program: A Program of
Research and Development. This program has taken advantage
of national research capacity, stakeholder engagement, and
financial support from both private and public sectors, using

Chairman’s Message
Farming can be a very dangerous profession. On a daily basis,
farmers, their families and employees come in close contact
with large animals, high speed machines, toxic chemicals,
and airborne dusts, gases and biological agents. Added
to these potential hazards are the emotional and mental
stresses of difficult weather conditions, fatigue, financial
concerns, and rural isolation, all of which often produce
family frictions and personal health issues. Fortunately, there
are exceptional researchers and health experts dedicated
to finding pathways to manage these substantial risks.
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Agrivita Canada Inc. was founded and remains
committed to the support of these scientists
and their critical objective. Using the template
of the “Six Steps in the Hierarchy of Control”, the development
of a culture of safety within the farming community remains

occupational hygiene principles to address key issues in
Canadian agriculture.
The vision of Agrivita is to position Canada as a world leader
in the development of knowledge,
products and procedures in agricultural
safety and health. With successful
completion of three projects in the
first four years, Agrivita is prepared to
expand its role and its positive impact
on agriculture with the next iteration of
the AgriSafety Program.
James Dosman
President & CEO
Agrivita Canada Inc.

the overarching goal of Agrivita and our funded partners.
The dedicated Management and Board of Directors of
Agrivita wish to express their sincere appreciation for the
substantial support of Agriculture and Agri-Food Canada,
various Provincial funding agencies, and the private sector
over the past number of years.
We remain strongly committed to
seeking out all sources of research
funding to assist in the essential work
being done across Canada in the field
of Agricultural Health and Safety.
It remains the “right thing to do”.
Terry Baker
Board of Directors
Agrivita Canada Inc.

WHOARE
we
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Agrivita Canada Inc.
“Canada’s national not-for-profit corporation promoting health and safety research and its effective
application to the agricultural sector.”

Agrivita Canada Inc. is committed to ensuring that farmers and agricultural workers have a standard of
occupational health and safety equivalent to other industries, that the health of agricultural employees and
neighbours is protected and that there is a positive relationship between agriculture and public health.
The Canadian AgriSafety Applied Research Program was developed as an initiative of Agrivita to provide
support for applied research projects aimed at addressing gaps in research-to-practice knowledge
in order to explore solutions to important health and safety issues in priority areas in agriculture.

Canadian Centre for Health and Safety in Agriculture (CCHSA)
CCHSA is located at the University of Saskatchewan and is Canada’s only diversified agricultural health and safety
organization with the mandate of conducting and stimulating research, education, service and prevention programs
from farmers and rural populations.
CCHSA provides office space and research facilities for Agrivita Canada Inc., and the Canadian AgriSafety Applied
Research Program. The Centre has played an important role in the development and dissemination of knowledge
translation (KT) resources for the AgriSafety Program projects. The goal of KT efforts has been to provide information
from applied research and development projects into the hands of producers and stakeholders, which is crucial for
the integration of research to practice.

WHATaccomplished
we have

2014-2018 Canadian AgriSafety Applied Research Program

Program Components

Activity 1
Program Management
Activity 2
Low Cost Rollover Protective Structures (ROPS) Intervention Project
Activity 3 Animal Housing Environments
Part A: Air Quality in Canadian Pig Buildings: Reduction of Airborne Dust, Gas, and
Human Pathogens and their Environmental Dispersion Project
Part B: Reducing Pathogen Distribution from Animal Transport Project
Activity 2 & 3
Knowledge Translation

A program of research and
development
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Canadian AgriSafety Applied Research Program
The Canadian AgriSafety Applied Research Program was born out of recognition of the gap between the existing body of
research in agricultural safety and health, and current education and intervention programs. Over a period of ten years,
Agrivita Canada Inc. led national consultations with experts from across Canada, during which priority areas for research and
development were identified by stakeholders. Out of this consultation process came the Canadian AgriSafety Applied Research
Program. The AgriSafety Program was designed with the intention of taking advantage of existing infrastructure and scientific
expertise, and stimulating existing research institutions, delivery agencies, and private sector stakeholders to develop new and
effective partnerships. In 2014, a successful proposal was submitted to Agriculture and Agri-Food Canada under the Industry-led
Development Stream of the Growing Forward 2 (GF2) program to be paired with private sector and provincial matching funds,
supporting Agrivita Canada’s Canadian AgriSafety Applied Research Program for four years (2014-2018).
The Agrisafety Program is built on proven scientific principles of occupational hygiene and the hierarchy of control. The AgriSafety
Program consists of three applied research projects, or Activities, that address key gaps in Canadian agricultural health and
safety through a research-to-practice model. This model enables essential research and development that is then translated into
tangible, market-relevant outcomes.
The Canadian AgriSafety Applied Research Program is aimed at supporting worker safety and productivity. This is accomplished
by stimulating, coordinating and supporting the applied research and development necessary to produce engineering controls
and occupational hygiene programs that will decrease and eliminate illness, injury and death in Canadian agriculture.

Canadian AgriSafety Applied Research Program

A nation-wide program with a goal of
arresting the tide of agricultural
injury and death in Canada.

SafetyNet Centre for
Occupational Health &
Safety Research
Institut de recherche et de
développement en
agroenvironment (IRDA)
CRIUCPQ University of Laval
Canadian Agriculture
Safety Association (CASA)

Prairie Agricultural Machinery
Institute (PAMI)
Canadian Centre for Health &
Safety in Agriculture (CCHSA)
Prairie Swine Centre (PSC)

Injury Prevention Centre
(IPC)

University of Saskatchewan

School of Population &
Public Health – University
of British Columbia
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WHAT
are we

doing?

Hierarchy of Control
The applied research of the AgriSafety Program focuses on the previously established framework of the hierarchy of
control, which is commonly used in other industries. The hierarchy of control is a highly effective, proven, preventative
practice utilized in many industries that includes corrective measures to control hazards by reducing or eliminating
exposure.

Modified Hierarchy of Control
1.

Hazard Identification: recognizing hazards in the workplace; first step in planning and controlling the risk of
injury and illness.

2.

Risk Assessment: determining the risk involved in each hazard; evaluating the elements that require
controlling or managing.

3.

Hazard Elimination: removing the hazard; not always possible.

4.

Engineering Controls: reducing or eliminating hazard by initial design specifications, or by applying
methods of substitution, isolation, enclosure or ventilation.

5.

Procedural Controls: reducing employee exposures by such practices as scheduling reduced work times in
contaminant areas; employee training regarding hazard recognition and work practice.

6.

Personal Protective Equipment: such as masks, boots, hats, glasses and hearing protection; provide a buffer
between the worker and the work environment.

The Canadian AgriSafety Applied Research Program applies the Hierarchy of Control to answer the question of
how best to address key gaps in agricultural health and safety. Each project utilizes components of the hierarchy of
control.
Activity 2:
Engineering Controls
Personal Protective
Equipment

Activity 3 Part A:
Hazard Identification
Hazard Elimination

Activity 3 Part B:
Hazard Elimination
Engineering Controls
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Canadian AgriSafety Applied
Research Projects of

2014 - 2018
Overviews and Results

Low-Cost Rollover Protective Structure
(ROPS) Intervention Project
In Canada, the leading cause of farm work related deaths is
tractor rollover events, accounting for 25% of all farm-work
related deaths. A recent study of farm injuries conducted in
Saskatchewan observed that 43% of tractors in use on farms
did not have rollover protective structures (ROPS), and half
of all tractors in use in Canada are operated without ROPS.
Evidence from Sweden, Norway, Finland, and West Germany
demonstrated that mandatory ROPS and ROPS retrofitting
virtually eliminated fatal tractor rollover deaths. Despite
this overwhelming evidence of the efficacy of ROPS in the
prevention of death or serious injury in a tractor rollover
event, North American farmers continue to cite the cost of
retrofitting tractors with ROPS as one of the main deterrents
to installing this safety feature on their tractors.

The objective of this pilot project led by Prairie Agricultural
Machinery Institute (PAMI) was to fill an existing commercial
gap in low-cost ROPS. PAMI developed an innovative ROPS
design to retrofit older model tractors that can be both built
and installed by farmers themselves for an affordable price.

Activity 2

build their own ROPS to test both the design and construction
process.
The ROPS pilot project has been a highly successful applied
research project using engineering controls to help reduce
the risk of injury or death in agriculture. The project had 12
farmer participants who have successfully built their own
ROPS, with many others interested in participating in the
future. The research team intends to continue to develop the
blueprint design and include more models of tractors and
further investigating the legal aspect of certification of the
farmer-built ROPS.

The ultimate goal would be for no farmers to be
injured or die from tractor rollovers in Canada.

The PAMI-designed ROPS is such that the stress points of the
structure are not on the weld sites, resulting in a structurally
sound ROPS regardless of the quality of the welds. By supplying
blueprints for the ROPS design for older model tractors PAMI
recruited farmers from across Saskatchewan and Canada to
Left to right: Justin Gerspacher, Barb Neis, Jim Wassermann
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ROPS by the Numbers
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The combination of ROPS and seat belts
are 99% effective at preventing injuries in
rollover incidents.

Activity 3: Part A

Air Quality in Canadian Pig Buildings

Reduction of Airborne, Dust, Gas and Human Pathogens in Buildings and their Environmental
Dispersion
Large scale swine production facilities emit airborne
contaminants, which impact the health of livestock, industry
workers and surrounding rural communities. To better
understand and manage this risk, Activity 3 Part A proposed
to identify which pathogens are present in the air of pig
barns, which of these pathogens (nasopharyngeal flora) are
entering the airways of pig producers, and finally how to
best reduce these airborne contaminants. To answer these
questions the research team 1) collected and analyzed swine
barn air samples; 2) collected and analyzed samples from the
back of the nose and throat (nasopharyngeal swabs) of swine
producers; 3) tested the relative effectiveness of swine barn
airborne contaminant reduction strategies.
Results of the barn air sampling identified three specific
pathogens (Salmonella, S. aureus and MRSA) that were found
at all sampled buildings. The team also identified genes known
to confer resistance to zinc and colistin in the nasopharyngeal
samples.
Current strategies for improving swine production facility
air quality were tested for their effectiveness alone and in
combination. The strategies examined were 1) oil sprinkling,
2) manure phase separation (V-shaped scrapers), and 3) air
filtration with biotrickling filters. Each method was tested
in a small-scale setting and again on a larger scale to
determine the effectiveness and feasibility of implementing
each combination in commercial pig production facilities.

The findings demonstrated that oil
sprinkling and manure separation
are highly effective at reducing dust
and ammonia inside buildings, while air filtration works best
for all contaminants, but only for treating exhaust air. The
combination of all three strategies proved to be the most
effective option for reducing all measured contaminants.
The project results show that pig buildings represent significant
exposure risks for workers and highlight the need for effective
air quality management. The triple combination of all tested
strategies was determined to be the best option for producers
to improve barn air quality both from the emitted exhaust air
and within swine buildings themselves.

Back row: Shelley Kirychuk*, Stéphane Godbout, Matthieu
Girard, Valérie Létourneau, Jonathan Vyskocil
Front row: Stéphane Lemay, Caroline Duchaine, Ariane
Levesque, Bernardo Predicala*
*Activity 3 Part B
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Activity 3: Part B

Reducing Pathogen Distribution from Animal
Transport
The growth and development of the Canadian pork industry
over the past two decades has resulted in a shift toward
large rural nucleus or multiplier farms. These rural locations
provide low disease pressure and large biosecurity perimeters;
however, once the piglets reach 50-60 lbs they are transported
to finishing barns where pigs reach market weight. The
inevitable need to transport these valuable stock puts them
at risk for infection of airborne pathogens circulating in the
transit areas.

a series of air filters, controls, fans and
a generator. This compartment acts
to filter incoming air that then enters
the animal compartment. The animal
compartment is composed of two
decks, each with two compartments, and a hydraulic loading
ramp. The prototype trailer was constructed in accordance
with recommendations from industry personnel, veterinarians
and stakeholders.

Airborne transmissible diseases include Porcine Reproductive
and Respiratory Syndrome (PRRS), classic swine influenza and
porcine epidemic diarrhea (PED). All of these diseases can
cause significant economic losses to the swine industry. It was
apparent that measures needed to be developed to protect
swine during transport, and more importantly to address the
current gap in biosecurity. By enhancing biosecurity during
transport, swine worker and rural population pathogen
exposure risks are reduced leading to improved health and
safety for people, livestock and communities.

The prototype trailer was successfully built and tested in a series
of static and road tests. Testing examined the effectiveness
of the air filtration system in eliminating airborne pathogens,
in addition to determining economic feasibility. The research
team will continue to refine the prototype design to improve
overall efficiency and to address emerging risks in the swine
industry.

The purpose of the Reducing Pathogen Distribution from
Animal Transportation project was to develop and engineer
a prototype livestock trailer with a controlled air environment
and air filtration system. Through computer simulations of
airflow and dynamics of conventional livestock trailers the
prototype design was developed. The trailer was composed of
two separate compartments, the first compartment contained

Swine Production in Canada

13.5 million

Manitoba, Ontario &
Québec produce the
largest number of pigs per
province in Canada

pigs were produced in
Canada in 2016

Pork exports contribute

$3.5 billion
to GDP in Canada

7,360

Pig farms in
Canada in 2017
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Activity 2 and Activity 3

Knowledge Translation

Knowledge Translation (KT), also referred to as knowledge
translation and technology transfer (KTT), is the process of
transferring scientific research to end-users. KT efforts are
developed with the goal of complimenting research-topractice applications to ensure the successful and timely
uptake of information. KT activities inform the community,
policy makers and end-users, in order to further the reach of
research results.
The AgriSafety Program in partnership with the Canadian
Centre for Health and Safety in Agriculture has worked
together to develop and disseminate KT materials for the
program projects. Informational bulletins were developed on
a regular basis throughout the four years of the program. The
bulletins focused on informing farm and rural communities
about the applied research projects and the impact of
improved agricultural health and safety in Canada.
The informational bulletins were distributed through CCHSA’s
Agricultural Health and Safety Network Newsletter, which goes
out to approximately 28,000 Saskatchewan farm families
in 27 different rural municipalities across Saskatchewan.
All documents, and project videos, were posted to social
media sites by the Network, and were distributed in the
E-Communiqué newsletter by the Canadian Agricultural
Safety Association (CASA), and are available on the Agrivita
Canada Inc. website at http://agrivita.ca.

To further the scope of KT efforts beyond print resources, a
project video was produced for each Activity that highlighted
the applied research being conducted, the outcomes, and how
agricultural health and safety in Canada was being positively
influenced.
Farm health and safety affects not only famers and farm
workers, but farm families and whole communities. Discovery
Days connected the innovations of the AgriSafety Program with
this broader stakeholder audience and formed an important
aspect of KT activities for the program. The Discovery Days
initiative consisted of hands-on demonstrations for schoolaged children and presented the basic principles of rollover
tractor safety and biosecurity in a classroom environment. The
goal of the demonstrations was for kids to learn about the
importance of safety on the farm and in agriculture.

Funding & Research Partners
Research Partners
Prairie Agricultural Machinery
Institute (PAMI)

Canadian Agricultural Safety
Association (CASA)

SafetyNet Centre for Health and
Safety Research

Institut de recherche et de
développement en agroenvironment
(IRDA)
University of British Columbia School of Population and Public
Centre de recherche de l’institut de
Health
cardiologie et de pneumologie de
Québec (CRIUCPQ)

Canadian Centre for Health and
Safety in Agriculture (CCHSA)
Injury Prevention Centre (IPC)

Prairie Swine Centre (PSC)
University of Saskatchewan - College
of Engineering

Funding Partners
Worker’s Compensation Board
(WCB) of Saskatchewan

Saskatchewan Agriculture
Development Fund (ADF)

Prairie Agricultural Machinery
Institute (PAMI)

Institut de recherche Robert-Sauvé
en santé et en sécurité du travail
(IRSST)

Agriculture and Agri-Food Canada
Prairie Swine Centre (PSC)

Institut de recherche
et devéloppement en
agroenvironment (IRDA)

Founding Chairs - CCHSA

University of Laval

University of Saskatchewan

Memorial University

Injury Prevention Centre (IPC)

SafetyNet Centre for Health and
Safety Research
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WHAT’S
NEXT?

The AgriSafety Program will continue to build on the
important work being conducted by each of the projects
in the future and contribute to positively influencing
agricultural health and safety in Canada.
Activity 2
The long term goal of the ROPS project is working toward
the development and implementation of a nation-wide
certified ROPS program. Through investigating the legal
and liability aspects of such a program the research
team will develop an appropriate protocol for rolling
out a nation-wide program that would give farmers the
opportunity to build their own ROPS that would meet
occupational health and safety standards.
Activity 3 Part A
The insights gained from the combination of airborne
contaminant reduction strategies will continue to

be disseminated and distributed. The findings of the
Reduction of Airborne Pathogens project will contribute
to future research in improving barn air quality which in
turn will aid in the development of healthier and safer
barn environments for both workers and livestock.
Activity 3 Part B
Future work on the Reducing Pathogen Distribution
from Animal Transport project will include enhancing
the trailer design to address new and emerging risks in
the swine industry that have arisen since the concept of
the trailer four years ago. The intent behind the ongoing
development of the prototype is to bring about a design
that would be feasible to integrate both functionally and
economically into the swine industry and thus increase
biosecurity measures to protect workers, livestock and
communities.

Today’s Innovation to Tomorrow’s Prevention
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Agrivita Canada Inc. is affiliated with:

Agrivita Canada Inc.
104 Clinic Place
PO Box 23
Saskatoon, SK
S7N 2Z4
(306) 966-1648
www.agrivita.ca

