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Key Messages

e Backyard chickens can be found in rural and urban residences in Ontario and elsewhere.

e Backyard chicken owners’ awareness of illness risks such as salmonellosis, and biosecurity
measures is limited.

e Human illnesses and outbreaks have been linked to exposure to backyard chickens.

e Backyard chicken owners can reduce their risk of illness through a variety of measures such as:

hand washing before and after handling chickens, feeding them, and cleaning chicken
coops

wearing dedicated clothing and shoes to avoid cross-contamination

refraining from kissing and snuggling live chicken

maintaining cleanliness of the premises (e.g. sanitizing equipment, removing wet manure)
preventing contact between backyard chickens and wild birds/animals

reporting illnesses in chicken flocks and seeking veterinarian expertise
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Issue and Research Question

Chickens kept on residential property are commonly referred to as backyard chickens. Smith et al. define
backyard chickens as domestic gallinaceous birds, excluding exotic pet birds, housed in urban, suburban
or rural settings.!

Keeping backyard chickens in rural or urban residences is not a new concept. Early poultry production in
the United States (US) in the 1800s usually consisted of backyard poultry.? Today, backyard chicken
owners may also develop emotional attachments to their flocks, viewing them as pets and practicing
closer contact in some cases.? A 2013 report from the United States Department of Agriculture (USDA)
found a growing interest in ownership of backyard chickens in several US cities.* An issue brief from the
University of Minnesota also reported that the number of households keeping chickens in urban
backyards in the US appears to be increasing.?

Ontario public health units and Public Health Ontario (PHO) have received inquiries about health risks
associated with backyard chickens. In addition, a report by Ontario Ministry of Agriculture, Food and
Rural Affairs (OMAFRA) indicates that poultry is a popular choice for urban producers who want to raise
livestock in Ontario.® Services to rent backyard chickens for private homes and long-term care homes
are also available in Ontario.® If this is indeed a trend, concerns about backyard chickens as sources of
zoonotic diseases to humans may also increase,” as well as the need for risk reduction strategies.

This Evidence Brief updates a previous review done in 2017 and focuses on the following questions:

e Are backyard chicken owners aware of the risk of infectious disease transmission from
their flocks?

e What illnesses and outbreaks are associated with exposure to backyard chickens?
e What behaviours can increase the risk of illness from exposure to backyard chickens?
e What biosecurity measures can reduce the risk of human illness and outbreaks?

This Evidence Brief addresses questions regarding health risks from backyard chickens and ways to
reduce those risks. It does not include noise, odour and the possible benefits of raising backyard
chickens, which may be considerations for policy.

Methods

For the 2017 review, a literature search was conducted by PHO Library Services using MEDLINE, Embase,
Academic Search Premier, Food Science Source and Scopus databases. The search was limited to
literature published in English from 1946 to July 3, 2017. Search terms included: urban chicken, backyard
chicken, domestic chicken, transmission, monitoring, infections, illness, outbreak, disease, biosecurity,
knowledge, practice, attitude, and risk. The search yielded 1635 citations after duplicate records were
removed. Titles and abstracts were screened for relevance. Additional information was identified
through cited reference searching of full-text articles and through an external reviewer.

A grey literature search was also performed using Google on July 5, 2017, and the first 100 results were
reviewed. Search terms included backyard chicken OR backyard poultry OR urban chicken OR backyard
hen OR neighborhood poultry OR hobby hen OR hobby chickens OR household poultry. Papers were
selected if they identified illnesses or outbreaks associated with exposure to backyard chicken, backyard
chicken owners’ awareness of health risks and risk reduction measures.

Reducing Health Risks Associated With Backyard Chickens 2



In February 2023, an updated literature search was conducted by PHO Library Services to identify new
evidence on the search terms listed above, including highly pathogenic avian influenza (HPAI) and other
pathogens in backyard chickens and small poultry flocks. Environment Complete was searched in
addition to the same databases above. The search was limited to literature published in English from
2017 to February 2023. The search yielded 699 citations after duplicate records were removed. Titles
and abstracts were screened for relevance to HPAI and other pathogens in backyard chickens/poultry or
small non-commercial flocks, human cases from exposure to backyard chickens/poultry or small
non-commercial flocks, and biosecurity measures. A grey literature search was also performed using a
custom Google search in March 2023, and the first 50 results were reviewed.

A total of 66 records are included in this report. A detailed search strategy is available upon request.

Main Findings

Owners Have Limited Awareness of the Human Risk of Infectious
Disease Transmission from Backyard Chickens

In general, studies have found limited awareness of the association between infectious disease risk and
live poultry contact, as well as a lack of biosecurity measures among flock owners.®** New backyard
chicken owners in Ontario may not be aware of these risks as information on enteric illnesses are not
typically provided at point of selling in Ontario.® This search identified a number of US and international
based studies; the following highlights provide details:

e US based studies have found:

e Inconsistent or minimal biosecurity practices. For example, a cross-sectional study of
Colorado backyard chicken owners (n=317) found minimal biosecurity measures and high
human contact with flocks. About 79% of individuals surveyed did not change into separate
clothes before contact with chickens and about 95% did not report disinfecting or scrubbing
their flock shoes before and/or after contact.! Another survey of 41 backyard flock owners
in Maryland concluded that biosecurity practices were highly variable among flock owners.”

e Variable awareness of the connection between salmonellosis and poultry,®!*! with one
study finding that those who completed the survey in English (versus Spanish), sold or gave
away eggs, and/or kept chickens for educational purposes for their children were more
aware of the association between salmonellosis and poultry.®

e One study showed a discordance between biosecurity measures stated to be used by
backyard chicken owners versus what they actually practiced.®

Studies based in Europe (Finland, United Kingdom) have similarly found low awareness of the link
between backyard chickens and human illness, and limited application of biosecurity measures.!*1?

llinesses and Outbreaks Associated with Exposure to Backyard Chickens
Have Been Reported

Infectious disease transmission is a known human health risk associated with backyard chickens.
Salmonellosis and campylobacteriosis are the most frequent infections reported in relation to backyard
chickens and live poultry exposure.>31817 poultry can carry Salmonella in their intestines or eggs without
symptoms of illness, which can be transferred onto feathers and the surrounding environment.? Table 1
summarizes literature reviews of Salmonella outbreaks that were identified in our literature search.
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Table 1. Outbreaks of Salmonellosis Associated with Backyard Chickens, 1990 — 2023*

Location

us

us

us

us

us

Outbreaks

Year (n)
e
-
o0 5
2017 10
2022 13

Cases

(n)

>1581

2057

2630

1120

1230

Details

Resulted in 221 hospitalizations, and
five deaths.

Literature review of publicly available
data sources for human infectious
disease outbreaks associated with
backyard chicken exposure. Authors
recommended manure management,
proper slaughter and disposal,
veterinary care, permitting and
consumer education to reduce the
infectious disease risk associated with
backyard poultry ownership.

Literature review and search of
multiple databases including PulseNet,
the National Molecular Subtyping
Network for Foodborne Disease
Surveillance in the US, the Centers for
Disease Control and Prevention’s
(CDC) National Outbreak Reporting
System. Keeping poultry inside
households and kissing birds were
some high risk practices reported.

In 2017, there were 10 separate
multistate outbreaks. These outbreaks
included cases from 28 states and the
District of Columbia. They resulted in
249 hospitalizations and one death.

In 2022, there were 13 separate
multistate outbreaks. These outbreaks
reported cases from 49 states, the
District of Columbia, and Puerto Rico.
Of 737 people interviewed, 59% had
contact with backyard poultry prior to
illness. Of 726 people with health
outcome data available, there were
230 hospitalizations. Two deaths were
reported (where data were available).

Reference

Behravesh et
al., 2014

Tobin et al.,
2015

Basler et al.,
20168

us, cbc®

us, cDC?®

*The peer-reviewed studies reported in Table 1 are literature reviews and may include data from the same

outbreaks.
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Concerns about avian influenza have increased recently with the circulation in North America beginning in
late 2021 of a genetic group of H5N1 avian influenza viruses, which are highly pathogenic to chickens and
can be transmitted in rare cases to humans.??2 Currently, the likelihood of sustained human-to-human
transmission of Influenza A(H5N1) remains low.?*?%2> However, globally, human infections with both low
and highly pathogenic avian influenza have been reported from exposure to backyard flocks. The
following reports summarize transmission of various avian influenza subtypes to humans following
exposure to poultry:

e From 2020 to December 21, 2022, the WHO reported six human infections of HPAI (H5N1, clade
2.3.4.4b) internationally, including one case from the US in 2020 in a worker culling poultry.?>2°

e Arecent World Health Organization (WHO) risk assessment reported three human cases of
avian influenza (H5N1) from Cambodia (clade 2.3.2.1c) and China (clade 2.3.4.4b) and one case
of avian influenza (H5N6) in China between January 27, 2023 to March 2, 2023.%7%

e Previous human outbreaks of HPAI (H5N1, clade 2.2.2) from backyard poultry were recorded in
Vietnam in 2007 and Thailand from 2007 to 2010.%° It was found that 96% of human exposure to
HPAI during the outbreak in Vietnam was through backyard poultry.

e Astudy assessing transmission of low pathogenic avian influenza (LPAI) influenza A (HON2) from
birds to humans in the context of backyard poultry farms in Vietnam was conducted from
2013 —2015.%° There were at least five cases of asymptomatic human infections. The authors
noted that two of the five human cases were from households that experienced respiratory
illnesses that coincided with study timelines.

e |n 2018, LPAI (H9N2) circulated on a farm in China, infecting backyard chickens, two humans,
and a cat.?! Reported symptoms among the two infected individuals included diarrhea,
abdominal pain, and joint pain for one of the cases.

e According to the May 31, 2023 Public Health Agency of Canada’s emerging respiratory pathogen
bulletin, nine cases of influenza A (HIN2) have been detected globally in 2023. However, no
cases have been reported in Canada.?*

A key concern is wild bird populations transmitting avian influenza to backyard flocks.3*33 HPAI (H5N1)
outbreaks in backyard flocks have been reported in the US and Canada (including southern Ontario) in
2022.223*Owners can then potentially become infected through exposure to backyard flocks.

In addition to outbreaks and illnesses associated with backyard chickens, a number of studies have
found pathogens in backyard chickens such as Salmonella*’*>38, Listeria monocytogenes®’, C. gallinacean
(a chlamydial species with zoonotic potential)®®, and T. infestans (insect) infected with T. cruzi which can
lead to Chagas disease®; as well as ectoparasites (lice, fleas, mites).2® Moreover, antimicrobial resistance
genes have been found in E.coli from backyard poultry feces.*

Risk Reduction Measures may reduce the Risk of Zoonotic Infections in
Humans

The above studies on human illnesses and outbreaks noted that human behaviour can increase the risk
of infectious diseases and outbreaks. High risk behaviours include keeping poultry inside the house and
having close contact such as holding or kissing poultry.>®13% Additionally, Salmonella spp. can
contaminate the environment and spread infection when poultry faeces is used as fertilizer.*
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A recent study in Ontario showed that 8% of survey respondents with backyard chickens raised their
chickens for meat.® Slaughtering infected birds, especially in household settings, was noted to be a likely
risk factor for avian influenza by the WHO.*? This risk was demonstrated by sampling air in a laboratory
simulation of the process of slaughtering chicken, which found release of droplets (>4 um) and aerosols
(1-4 um) and raised the possibility of transmission if nearby individuals are unprotected.*

Table 2 summarizes risk reduction (biosecurity) strategies backyard chicken owners may implement to
reduce human infectious disease risk.

Table 2. Biosecurity Measures for Backyard Flocks

Biosecurity strategies Biosecurity measures
e Store feeds in sealed and waterproof containers

e Ensure living space of backyard chickens is clean of feed and
standing water

e Chickens should be kept in an enclosed space such as a shed

Prevent contact with wild or barn

birds and other animals?®45-2 e Avoid installing bird feeders, perches near backyard chicken

space

e Appropriately place scare devices (to repel wild birds) and
replace damaged ones to ensure effectiveness

e Keep housing secure from predators and other animals

e Wash hands before and after handling backyard chickens,
feeding them, and cleaning the environment

e Regularly clean feed and water containers, ensuring that
animal waste such as wild bird droppings are not present

e Prevent and control rodents

e Equipment that can be reused and contaminated should be
cleaned and disinfected, rinsed well, and dried

Maintain cleanliness of the e Regularly remove manure, bedding and feed to reduce
Dremises?#18:29,343647,485052-54 bacterial growth and flies

e Properly compost poultry manure prior to use as a fertilizer
e Promptly dispose of dead birds

e Clean nest boxes regularly and ensure there is sufficient
number of nest boxes and space per hen

e Collect eggs as they are produced to minimize
contamination*

e Discard all cracked and heavily soiled eggs*
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Biosecurity strategies Biosecurity measures

. e Acquire chickens from a reliable source
Avoid cross- q

contamination
52,53,55

3/8,12,18,29,34,3645,47, e Keep different species of birds apart as mixing can introduce
new diseases
e Do not share equipment with other bird owners

e When entering the space, use dedicated clothing when
interacting with the flock and their living space

e Do not slaughter poultry in the house

e Ensure chicken roosts are away from nesting boxes and
feeding stations*

e Restrict contact between backyard chickens and pets
Avoid close contact with e Do not bring poultry inside the house
birds*#18 e Refrain from kissing and snuggling poultry

e Refrain from touching one’s mouth, eating, or drinking
around chickens

Segregate and monitor®’:5! e Quarantine sick birds until recovered
Report illnesses and e Contact a veterinarian or the local CFIA office if there is
deaths!21847 suspected illness in backyard chickens

e Educate flock owners on quarantine and hygiene measures

System-level o - ] )
18,34,56-58 to limit the introduction of new diseases to backyard flocks

interventions
e Provide health-related information to potential poultry
buyers before point of sale

e Register households with poultry to enable communication
in the event of outbreaks

*Personal communication from D Schwartz, 2023; unreferenced

In addition to the biosecurity measures mentioned above, the Canadian Food Inspection Agency (CFIA),
OMAFRA and the Canadian Wildlife Health Cooperative provide specific guidance for quarantine and
control measures for HPAI and backyard chickens, including:47- 485960

e Avoiding visiting backyard chickens for 14 days after visiting farms abroad and/or having contact
with wild birds.

e New birds should be kept separate from the flock and monitored for 30 days.

e Birds that were present at shows or exhibits should be kept separate from the flock and
monitored for 14 days.

e During an ongoing disease outbreak, avoid gatherings such as shows, sales, and swap meets.
e Dead wild birds on your property should be reported to the Canadian Wildlife Health

Cooperative.
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Bird owners should also stay vigilant and maintain hygiene measures while handling birds as it is
possible to infect birds with viruses such as influenza and bacteria from humans.*® If a member of the
household becomes ill with symptoms such as fever, cough, or sore throat, they should seek medical
advice and avoid direct contact with the backyard chickens.®® Backyard chicken owners have also been
recommended to obtain seasonal influenza vaccination.*® Pets (e.g., cats, dogs) can also be infected with
avian influenza, e.g., during hunting or scavenging. Concerns about avian influenza or illness in pets
should be brought to a veterinarian.>*°

OMAFRA provides “Keeping Your Birds Healthy Resource Kits” for backyard chicken owners. It provides
information on biosecurity, feed and water management, cleaning and disinfection, managing sick birds
and disposal of sick birds.! In addition, Family Food Program at Chicken Farmers of Ontario (CFO)
provides information for members on promotion of bird health and disease management.®?

Discussion and Conclusions

Backyard chickens can be found in urban and rural residences in Ontario. Pathogens such as Salmonella
spp., Campylobacter spp., Listeria monocytogenes, and different strains of avian influenza A have been
found in backyard chickens and linked to human exposure and infection.

Close contact with backyard chickens may contribute to infectious disease transmission from birds to
humans, even in the absence of illness in poultry.221%3334 Close contact with and slaughtering of backyard
chickens poses health risks to owners; education for flock owners on proper slaughtering processes may
reduce this risk.8*%3 Other biosecurity practices such as preventing contact between backyard chickens
and wild birds/animals, maintaining cleanliness of the premises and hygiene (including hand hygiene),
avoiding cross-contamination, segregating and monitoring sick birds, and reporting illnesses can reduce
the risks of infection transmission to both birds and humans,?7,36:47-556064-66

Implications for Practice

Human illness has been associated with backyard poultry, however, owner attention to biosecurity
measures may reduce the risk. Informing potential backyard chicken owners of the risks and
reinforcement of the importance of biosecurity measures can help to reduce risks for both owners,
visitors and their flocks.

In considering backyard chicken policies, authorities may also consider noise, odour, community
preferences, the risk of infection, and the possible benefits of backyard chickens.
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