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. We conducted a web search to document US state wildlife management agency
responses to two recent avian disease outbreaks, finding that 23 agencies made
recommendations to cease feeding wild birds in 2021-2022.

3. The psychological benefits of bird feeding for humans are well-documented

Handling Editor: Kathryn Williams but often overlooked in management decisions in response to avian disease

outbreaks.

4. Likewise, ecological evidence does not necessarily support ceasing bird feeding

to reduce the spread of every avian disease.

5. Ecological and social science need to be applied in tandem to ensure that

well-intended guidance to cease feeding of birds does not have unintended

consequences.
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1 | SOME AGENCIES ARE providing food for wild birds (Jones, 2018). In the United Kingdom

RECOMMENDING THAT PEOPLE STOP
FEEDING WILD BIRDS

Bird feeding is the most popular form of intentional residential
habitat modification for wildlife attraction, with over 60% of

households in North America, Europe, Australia and New Zealand

(U.K.) and continental Europe, the estimate of bird seed sales is
$660 million U.S.D. annually, with 13 million households partici-
pating in the U.K. alone (Jones, 2018). In the United States (U.S.),
57 million people engage in bird feeding, and Americans spend
more than $12 billion U.S.D. annually on wild bird food and wild-
life-watching equipment (U.S. Department of the Interior, U.S.
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Fish and Wildlife Service, U.S. Department of Commerce, Bureau
USC, 2018).

Despite the popularity of this activity, governmental agencies,
particularly in the U.S., increasingly respond to outbreaks of bird dis-
ease by providing recommendations to cease bird feeding. For ex-
ample, at least 23 U.S. state agencies made recommendations for
residents to cease feeding wild birds, typically temporarily, due to
avian disease outbreaks during 2021-2022 (Table 1; Table S1).
Notably, a still-unidentified avian disease in spring 2021 in the U.S.
led federal and state agencies along the middle Atlantic coast and
beyond to issue official recommendations for residents to take down
their bird feeders until further notice, despite the lack of evidence of
a connection between the avian disease and feeding birds.
Additionally, that year recommendations to cease feeding were is-
sued in response to a Salmonellosis outbreak that resulted in human
and bird cases of illness. The U.S. Centers for Disease Control and
Prevention suggested that human infections were connected to con-
tact with wild birds, but also noted that infections may be prevented
by washing hands after bird feeding and/or avoiding handling dead
birds (Centers for Disease Control and Prevention, National Center
for Emerging and Zoonotic Infectious Diseases (NCEZID), Division of
Foodborne Waterborne and Environmental Diseases
(DFWED), 2021). Again, in summer 2022, several state wildlife man-
agement agencies issued statements asking people to remove bird
feeders from their yards over concern about a global outbreak of a
highly pathogenic avian influenza (H5N1) with cases detected in wild
birds across the U.S. (Table 1; Table S1). Yet, those statements were
then reversed or conflicted with other public agency announce-
ments that this outbreak was primarily a concern with domestic
poultry® and not wild birds that visit feeders. Some U.S. state wildlife
management agencies are moving towards longer-term bans by con-
sidering, or already taking, a more permanent stance against people
feeding wild birds given possible disease-related outbreaks. For ex-
ample, the Wildlife Health Lab at the California Department of Fish
and Wildlife recommends that the public not feed or provide water
for wild birds due to disease impacts (California Department of Fish
and Wildlife, 2023).

Recommendations by U.S. state agencies to stop feeding
birds appear to be somewhat unusual compared to elsewhere
in the world; although a similar recommendation had been
made in the Canadian province of Newfoundland and Labrador
(Newfoundland & Labrador Department of Fisheries Forestry and
Agriculture, 2021). For example, in the U.K., only cleaning of bird
feeders has been recommended by the government in response to
avian influenza (Department for Environment Food & Rural Affairs,
Animal and Plant Health Agency, 2022). Non-governmental orga-
nizations, like the British Trust for Ornithology in the U.K., provide

According to the Center for Disease Control, as of 1 March 2023, over 58 million
domestic poultry have been affected by avian influenza, over 6000 cases have been
detected in wild birds, and one case has been detected in humans in the United States
(Centers for Disease Control and Prevention, National Center for Immunization and
Respiratory Diseases (NCIRD), 2023).

TABLE 1 Type of avian disease and the number of U.S. state
wildlife management agencies implementing statewide or local
recommendations/advisories to cease bird feeding activities

in response to the presence of avian disease in 2021-2022.

Full details of recommendations/advisories (including wildlife
management agency, general timeframe and communications) are
available in Table S1.

Number of state

wildlife management

agencies implementing
recommendations to cease bird

Avian disease of concern feeding in 2021 and 2022

Avian influenza 3

Salmonellosis (or suspected 5
salmonellosis in Spinus pinus)

Unidentified avian disease 15

the majority of guidance on bird feeding globally (Baverstock
et al., 2019).

Public response to recommendations to cease feeding has not
been systematically studied. Yet, anecdotal evidence from social
media and websites shows frustration, fear and concern, resulting
in mixed intentions to comply with the recommendations. Some
comments on websites with state agencies' announcements indi-
cate intended compliance with their recommendations to cease
feeding despite an overall negative emotional response such as
this: “... Tomorrow | will be cleaning again and putting away [my
feeders] for awhile [sic]. | would rather be unhappy about taking
my feeders/birdbaths down, than see a dead bird in my yard from
my negligence. I'm sure my birds are going to be pretty angry at
me” (Connecticut Fish and Wildlife, 2021). Many comments also
showed confusion, such as, “No dead ones in my area. Your advice
is a little contradicting [sic]...” (Ohio Division of Wildlife, 2021),
or incredulity, “I never stopped. Do they think birds only con-
gregate at feeders & bird baths? Seriously?” (Pennsylvania Game
Commission, 2021).

Evidence as to the proportion of the public that make changes
to bird feeding behaviour, based on recommendations, is also
lacking. Bird feeding is a largely private activity—typically at peo-
ple's own residences. In countries like Australia, despite strict an-
ti-feeding policies, a large proportion of the population continues
to feed birds (Jones, 2018). Ensuring compliance with activities
in the privacy of someone's home, garden or deck is challenging,
due to the lack of visibility of the activities. For example, past re-
search shows that even persuasion campaigns have little impact
on residential outdoor water conservation in people's homes
(Landon et al., 2016). In order to ensure compliance with a resi-
dential deer feeding ban in Minnesota, instituted to control bo-
vine tuberculosis, the agency flew surveillance flights and engaged
the public in reporting illegal activities of their peers with success
(Carstensen et al.,, 2011). Yet, restricting supplemental feeding
of deer in Michigan was less successful than in Minnesota, likely
due to the tradition of feeding being more widespread. Surveys of
the U.S. public show that feeding birds is far more common than
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feeding other wildlife (Sinkular et al., 2022; U.S. Department of
the Interior, U.S. Fish and Wildlife Service, U.S. Department of
Commerce, Bureau USC, 2018), suggesting that public compliance
with bans on bird feeding is also likely low.

2 | WHAT ARE AGENCIES MISSING? THE
HUMAN BENEFITS OF FEEDING BIRDS

While government wildlife agencies are typically mandated to man-
age wildlife with public interests—current and future—in mind, these
recent U.S. agency recommendations to cease bird feeding overlook
the potentially extensive psychological benefits for humans from
this activity (Cox & Gaston, 2016; Dubois & Fraser, 2013; Galbraith
et al., 2014; Goddard et al., 2013). These agency decisions are par-
ticularly problematic during times of public stress, such as in a global
pandemic like COVID-19, when human mental well-being has been
shown to be better when people are in contact with nature close to
home (Phillips et al., 2023). Seeing or hearing birds through activities
such as feeding can cause lasting improvements to mental well-being
(Hammoud et al., 2022). Benefits of human-nature interactions ap-
pear especially strong in urban areas (White et al., 2013) and in times
of social isolation (Cartwright et al., 2018). Furthermore, opportuni-
ties to interact with wildlife around the home are particularly im-
portant to older populations (Randler et al., 2020), and more than a
third of the Americans who feed birds also have physical and mental
disabilities or other mobility challenges (Sinkular et al., 2022). Such
outcomes are notably relevant today given reduced opportunities
for people to directly experience nature (referred to as ‘extinction
of experience’; Cox & Gaston, 2016) due to increasing urbanization;
bird feeding has been associated with significant increases in con-
nection to nature in adults (Hammond, 2020).

Further study is needed to understand the complex links be-
tween mental well-being and bird feeding, and the ways such links
are influenced by characteristics of humans, birds and the environ-
ment in which they interact. In lieu of a more nuanced understanding
of these complexities and how agencies' recommendations interact
with them, agencies need to consider the potential negative impacts
of their recommendations on a public already in a mental health cri-
sis (Pfefferbaum & North, 2020) and increasingly alienated from na-
ture (Gaston & Soga, 2020) as they also weigh ecological evidence
for their decisions.

3 | DOES BIOLOGICAL EVIDENCE
SUPPORT CESSATION OF FEEDING?

Among certain feeder-using bird species, such as some members
of the finch family, bird feeding has contributed to the emergence,
transmission and spread of infectious diseases on multiple conti-
nents. For example, in North America, eastern populations of House
Finches (Haemorhous mexicanus) declined by half following the ap-
pearance of the novel bacterial pathogen Mycoplasma gallisepticum

(Hochachka & Dhondt, 2000). Similarly, Salmonella outbreaks asso-
ciated with irruptive influxes of Pine Siskins (Spinus pinus) congregat-
ing at feeders in winter have caused high mortality in this species,
as well as non-lethal Salmonella cases in people that feed birds
(Hernandez et al., 2012). Two species of feeder birds in Great Britain,
the European Greenfinch (Chloris chloris) and Common Chaffinch
(Fringilla coelebs), declined due to a recently emergent disease that
spreads at feeders, finch trichomoniasis, with disease impacts being
especially marked in peri-domestic habitats where bird feeding is
common (Hanmer et al., 2022).

Bird feeding can also benefit birds in ways that might help mit-
igate widespread declines in common species. For example, in the
Eastern U.S., populations of many urban-adapted species who use
feeders have remained largely stable in the last 50years, in con-
trast with precipitous declines for other bird species (Rosenberg
et al., 2019). Feeding may improve individual bird condition or
energy stores (quantified via individual fat storage) relative to
non-fed birds (Galbraith et al., 2017; Wilcoxen et al., 2015), which
may be particularly important for helping birds survive infections
(Fischer & Miller, 2015). Feeding may also allow some species
to persist in heavily human-modified habitats. Frequent use of
feeders in urban settings is thought to have imposed selection
pressure on Great Tit bill morphology to better exploit seed feed-
ers in the U.K. and Netherlands (Bosse et al., 2017), and winter
feeding can support declining farmland birds in intensively farmed
landscapes (Pierret & Jiguet, 2018). Overall, bird feeders may be
one way that bird populations persist in the residential habitats
that now dominate many parts of the globe, although concerns
exist that this may contribute to biological homogenization at the
landscape scale, whereby feeder-adapted common birds (often in-
troduced species) can outcompete declining specialists (Galbraith
et al., 2015; Shutt & Lees, 2021). In sum, the net effect of feeding
on bird populations is likely to be species or location specific and
dependent on numerous ecological factors (natural food availabil-
ity, predation risk, etc.).

Decisions to ban feeding at large spatial scales, particularly
in the absence of strong biological evidence implicating feeders
in spread of a given disease, may have unintended and unex-
pected consequences. Even in cases where feeders are directly
implicated in the spread of a given pathogen, recommendations
to cease feeding lack robust scientific tests of the effectiveness
of such a management strategy. Two field experiments found that
the addition of bird feeding stations to a habitat is associated
with higher prevalence or abundance of parasites and diseases
for some species at those sites (Galbraith et al., 2017; Wilcoxen
et al., 2015). While this provides indirect support for the possi-
bility that the removal of feeding stations might, in turn, reduce
disease spread for some bird species, the overall impact of ceas-
ing feeding on birds is likely a result of many complex factors, in-
cluding the presence and quantity of other food sources. To date,
there are no direct tests of whether ceasing of intentional bird
feeding influences disease prevalence and/or population levels of
feeder species. However, studies of bird species that lose access
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to unintentional feeding sites (landfills, garbage dumps) find that
reduced access to such sources of food is associated with lower
apparent survival for young Yellow-headed gulls Larus micha-
hellis (Delgado et al., 2021), reduced numbers of breeding pairs
of Rooks Corvus frugilegus (Olea & Baglione, 2007), and predicted
declines in breeding populations of White Storks Ciconia ciconia
(Lépez-Garcia et al., 2023). Interestingly, Yellow-headed gulls also
appear to expand their foraging ranges when access to refuse is
reduced (Arizaga et al., 2014). Theory predicts that wildlife using
a mix of food-subsidized and unsubsidized sites experience the
highest levels of infection, because food-subsidized sites pro-
mote local pathogen spread, while unsubsidized sites with less
predictable food availability promote inter-site movement, and
thus pathogen spread across the landscape (Becker et al., 2018;
Teitelbaum et al., 2021). Thus, ceasing residential bird feeding that
leads to dispersal or expanded foraging ranges could augment dis-
ease levels across the landscape. Direct experimental tests of how
the ceasing of bird feeding influences demographic rates, foraging
behaviour and disease prevalence of bird species at a variety of

spatial scales are needed.

(C)]
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agency response

Observations of

avian disease at
bird feeders
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4 | THE PATH FORWARD: SOCIAL-
ECOLOGICAL EVIDENCE AS A GUIDE FOR
MANAGEMENT ACTION

There is a strong need for wildlife management agencies to ad-
dress human-wildlife interactions in residential landscapes in line
with the best ecological and social science to avoid policy decisions
that could have unintended negative consequences for wildlife or
people (Figure 1). A number of conceptual frameworks have inte-
grated social and ecological factors to understand human-wildlife
interactions (e.g. Konig et al., 2021; Lischka et al., 2018; Morzillo
et al., 2014). Most relevant to feeding, Dubois and Fraser (2013)
present a framework for evaluating wildlife feeding in a range of
contexts using three factors: the ability to control the activity, its ef-
fects on conservation and the long-term welfare of animals involved.
Under this framework, backyard bird feeding is one of a few cases
of wildlife feeding deemed acceptable in their work. Furthermore,
Dubois and Fraser (2013) suggest that banning wildlife feeding may
be unrealistic, as described above, and that current approaches to

management of feeding lack consistency. A global review of bird
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FIGURE 1 (a) The status quo management approach and (b) a suggested adaptive management approach of avian disease and public

feeding of wild birds by wildlife management agencies. (b) incorporates biological (e.g. avian disease, abundance and species richness) and
social evidence (e.g. human emotional response, mental well-being, habitat management actions) to ensure that agencies are empowered to
consider the potential negative impacts (on both humans and birds) of recommending the public to cease feeding of wild birds in residential
landscapes.
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feeding policies by Baverstock et al. (2019) emphasized the need for
clear, consistent and readily available policy advice and to consider
potential costs and benefits for both humans and birds. Baverstock
et al. (2019) also warn against taking broad-sweeping positions, like
banning feeding, due to diverse socio-ecological contexts within
countries and a current lack of ‘good’ science.

As some agencies have shown, recommendations to cease bird feed-
ing are not the only policy option. For example, the Virginia Department
of Wildlife Resources in the U.S. promotes best practice guidelines
for bird feeding, including regular cleaning and disinfecting of feeders.
Similarly, in the U.K,, the citizen science program Garden Wildlife Health
provides Best Practice Guidelines, stating that it is “important to do all
that we can to maximise the benefits and minimise the risks associated
with feeding garden birds” (Garden Wildlife Health, 2021). Field studies
show that frequent cleaning can reduce parasite levels in feeder birds
(Schaper et al., 2021), and levels of bacterial growth on feeder surfaces
(Boyd et al., 2014); recent field tests of ivermectin-coated seed (Holcomb
et al., 2023) show promise in using creative approaches to reduce disease
spread at the population level in birds. Notably though, even cleaning
‘best practices’ need more scientific validation, and the benefits of rec-
ommended cleaning practices may even be context dependent, with one
study reporting reduced bird-parasite loads when feeders were cleaned
in rural but not urban areas (Schaper et al., 2021). Other agencies, such
as the Massachusetts Division of Fisheries and Wildlife, encourage the
public to instead landscape with native plants to provide natural sources
of food to birds. Currently, maintaining plantings or natural areas for the
benefit of wildlife is a far less common activity among wildlife viewers in
the U.S. than feeding wild birds (Sinkular et al., 2022), potentially because
this activity is less broadly accessible.

Promisingly, people who feed birds are willing to mitigate po-
tential negative effects of feeding through feeder cleaning and
other management actions (Dayer et al., 2019). More broadly, bird
feeding may have positive effects on conservation action, as previ-
ous research shows a strong connection between wildlife viewing
and conservation behaviours such as habitat management (Cooper
etal.,, 2015; Grooms et al., 2023; Sinkular et al., 2022). Banning feed-
ing may therefore disrupt the opportunity for positive bird-friendly
actions and therefore could ultimately negatively affect wildlife.

Overall, the continued widespread popularity of bird feeding, de-
spite its economic costs at the household level and potential disease
consequences for birds, underscores its importance for humans. The
effects of bird feeding on humans and birds appear to be far-reach-
ing, emphasizing the need to better understand where, when and
how bird feeding influences wild bird populations, disease spread
and the well-being of the people involved in these activities. This
could be accomplished through broad-scale, accessible participatory
science datasets that collect both biological and social science data
(Sullivan et al., 2017). Coupled socio-ecological datasets could pro-
vide the needed evidence to inform management decisions by agen-
cies in the face of increasing avian disease outbreaks. Incorporation
of social science in decision-making, such as through a decision
analysis (i.e. adaptive management and structured decision making)
approach, could allow wildlife management agencies to quantify the

values and objectives of people, and expose acceptable trade-offs
for birds and humans (Gregory & Long, 2009; Robinson et al., 2019).

AUTHOR CONTRIBUTIONS

Ashley A. Dayer, P. Christy Pototsky and Richard J. Hall conceptualized
the ideas and designed methodology; P. Christy Pototsky conducted
the web search, Ashley A. Dayer, P. Christy Pototsky, Richard J. Hall and
Dana M. Hawley led the writing of the manuscript. All authors contrib-

uted critically to the drafts and gave final approval for publication.

FUNDING INFORMATION

This material is based upon work supported by the National Science
Foundation under Award No. 2206057. Any opinions, findings and
conclusions or recommendations expressed in this material are
those of the author(s) and do not necessarily reflect the views of the
National Science Foundation. This work is also funded by Virginia
Tech Fralin Life Science Institute, Global Change Center; Virginia
Tech Institute for Society, Culture and Environment.

CONFLICT OF INTEREST STATEMENT

Greig is the project leader of Project FeederWatch, a citizen science
project focused on gathering data about birds at feeding stations.
This project receives partial funding from Wild Birds Unlimited.

DATA AVAILABILITY STATEMENT
Not applicable.

ETHICS STATEMENT
Not applicable. No human subjects or animal subjects in this
research.

PERMISSION TO REPRODUCE FROM OTHER SOURCES
Not applicable.

ORCID

Ashley A. Dayer "= https://orcid.org/0000-0002-8105-0776

P. Christy Pototsky " https://orcid.org/0000-0001-9982-2861
Richard J. Hall "= https://orcid.org/0000-0002-6102-4183

Dana M. Hawley "= https://orcid.org/0000-0001-9573-2914

Tina B. Phillips "= https://orcid.org/0000-0002-5010-6052

David N. Bonter "= https://orcid.org/0000-0003-1768-1941

Alia M. Dietsch "= https://orcid.org/0000-0003-3621-4513
Emma Greig " https://orcid.org/0000-0002-8900-538X

Wesley M. Hochachka "= https://orcid.org/0000-0002-0595-7827

REFERENCES

Arizaga, J., Aldalur, A., Herrero, A., Cuadrado, J. F., Diez, E., & Crespo, A.
(2014). Foraging distances of a resident yellow-legged gull (Larus
michahellis) population in relation to refuse management on a local
scale. European Journal of Wildlife Research, 60(2), 171-175. https://
doi.org/10.1007/s10344-013-0761-4

Baverstock, S., Weston, M. A., & Miller, K. K. (2019). A global paucity of
wild bird feeding policy. Science of the Total Environment, 653, 105-
111. https://doi.org/10.1016/j.scitotenv.2018.10.338

95UB017 SUOWWIOD aAIEa1D a|qeal|dde ay) Aq pauseAcb afe sopiLe YO ‘8sh Jo Se|n. Joj Aeiq1T auluQ A8]i/MW UO (SUONIPUD-pUe-SWLB/W0D A8 | 1M Arelq 1 BU1|UO//SANY) SUONIPUOD pue SWie | 841 89S *[£Z02/2T/80] U0 Akiqiaulluo A1 ‘9950T €Ued/Z00T 0T/10p/wod /eI Arelqpuljuo'S feuInosaq)/sdny wouy pepeojumod ‘0 ‘YTE8S.SE


https://orcid.org/0000-0002-8105-0776
https://orcid.org/0000-0002-8105-0776
https://orcid.org/0000-0001-9982-2861
https://orcid.org/0000-0001-9982-2861
https://orcid.org/0000-0002-6102-4183
https://orcid.org/0000-0002-6102-4183
https://orcid.org/0000-0001-9573-2914
https://orcid.org/0000-0001-9573-2914
https://orcid.org/0000-0002-5010-6052
https://orcid.org/0000-0002-5010-6052
https://orcid.org/0000-0003-1768-1941
https://orcid.org/0000-0003-1768-1941
https://orcid.org/0000-0003-3621-4513
https://orcid.org/0000-0003-3621-4513
https://orcid.org/0000-0002-8900-538X
https://orcid.org/0000-0002-8900-538X
https://orcid.org/0000-0002-0595-7827
https://orcid.org/0000-0002-0595-7827
https://doi.org/10.1007/s10344-013-0761-4
https://doi.org/10.1007/s10344-013-0761-4
https://doi.org/10.1016/j.scitotenv.2018.10.338

N PEOF .

DAYER ET AL.

NATURE SOCIET)

Becker, D. J.,, Snedden, C. E., Altizer, S., & Hall, R. J. (2018). Host dis-
persal responses to resource supplementation determine pathogen
spread in wildlife metapopulations. The American Naturalist, 192(4),
503-517. https://doi.org/10.1086/699477

Bosse, M., Spurgin, L. G., Laine, V. N., Cole, E. F., Firth, J. A., Gienapp, P.,
Gosler, A. G., McMahon, K., Poissant, J., Verhagen, I., Groenen, M.
A. M., van Qers, K., Sheldon, B. C., Visser, M. E., & Slate, J. (2017).
Recent natural selection causes adaptive evolution of an avian
polygenic trait. Science, 358(6361), 365-368. https://doi.org/10.
1126/science.aal3298

Boyd, M., Underwood, T., & Aruscavage, D. (2014). The efficacy of clean-
ing bird feeders with 10% bleach wipes to reduce bacteria. Journal
of the Pennsylvania Academy of Science, 88, 220-226.

California Department of Fish and Wildlife. (2023). Wildlife Health Lab-
Avian Investigations. https://wildlife.ca.gov/Conservation/Laboratori
es/Wildlife-Health/Avian-Investigations#lt-53622645-feeding-birds

Carstensen, M., O'Brien, D. J., & Schmitt, S. M. (2011). Public acceptance
as a determinant of management strategies for bovine tuberculosis
in free-ranging U.S. wildlife. Veterinary Microbiology, 151(1), 200-
204. https://doi.org/10.1016/j.vetmic.2011.02.046

Cartwright, B. D. S., White, M. P, & Clitherow, T. J. (2018). Nearby nature
‘buffers’ the effect of low social connectedness on adult subjective
wellbeing over the last 7 days. International Journal of Environmental
Research and Public Health, 15(6), 1238. https://doi.org/10.3390/
ijerph15061238

Centers for Disease Control and Prevention, National Center for
Emerging and Zoonotic Infectious Diseases (NCEZID), Division of
Foodborne Waterborne and Environmental Diseases (DFWED).
(2021). Salmonella outbreak linked to wild songbirds. Centers for
Disease Control and Prevention. https://www.cdc.gov/salmonella/
typhimurium-04-21/index.html

Centers for Disease Control and Prevention, National Center for
Immunization and Respiratory Diseases (NCIRD). (2023). H5N1
Bird Flu: Current situation summary. https://www.cdc.gov/flu/
avianflu/avian-flu-summary.htm

Connecticut Fish and Wildlife. (2021). An emerging illness is impacting
a variety of songbirds in the eastern United States. Reports of sick
and dying birds. https://www.facebook.com/CTFishAndWildlife/
photos/bc. AbpEWtDKj252TCia6XCGvPBn0OOsNtIQhKu_gr9AL
V91eFxPK4AML1Nn7mCYqzL4p4li4PHGJVILjjgOQ%auAUMRZb_
MCpoRT__mZ2U5P0O2MgkEb_3_QvQgwPrhSfOp5D3az-CkeYB
A77TO6BUlUEY3f9W6IBopfWLadlk1GKhUwdxZ_zUOMoeNzim
SYvolyHnRIIMK271leH

Cooper, C., Larson, L., Dayer, A., Stedman, R., & Decker, D. (2015). Are
wildlife recreationists conservationists? Linking hunting, bird-
watching, and pro-environmental behavior. Journal of Wildlife
Management, 79(3), 446-457. https://doi.org/10.1002/jwmg.855

Cox, D. T. C., & Gaston, K. J. (2016). Urban bird feeding: Connecting
people with nature. PLoS One, 11(7), e0158717. https://doi.org/10.
1371/journal.pone.0158717

Dayer, A. A., Rosenblatt, C., Bonter, D. N., Faulkner, H., Hall, R.
J., Hochachka, W. M., Phillips, T. B.,, & Hawley, D. M. (2019).
Observations at backyard bird feeders influence the emotions and
actions of people that feed birds. People and Nature, 1(2), 138-151.
https://doi.org/10.1002/pan3.17

Delgado, S., Herrero, A., Galarza, A., Aldalur, A., Zorrozua, N., & Arizaga,
J. (2021). Demographic impact of landfill closure on a resident op-
portunistic gull. Population Ecology, 63(3), 238-246. https://doi.org/
10.1002/1438-390X.12083

Department for Environment Food & Rural Affairs, Animal and Plant
Health Agency. (2022). Bird flu (avian influenza): latest situation
in England. https://www.gov.uk/government/news/bird-flu-avian-
influenza-latest-situation-in-england

Dubois, S., & Fraser, D. (2013). A framework to evaluate wildlife feeding
in research, wildlife management, tourism and recreation. Animals,
3(4), 978-994. https://doi.org/10.3390/ani3040978

Fischer, J. D., & Miller, J. R. (2015). Direct and indirect effects of an-
thropogenic bird food on population dynamics of a songbird. Acta
Oecologica, 69, 46-51. https://doi.org/10.1016/j.actao.2015.08.
006

Galbraith, J. A., Beggs, J. R., Jones, D. N., McNaughton, E. J., Krull, C.
R., & Stanley, M. C. (2014). Risks and drivers of wild bird feeding in
urban areas of New Zealand. Biological Conservation, 180, 64-74.
https://doi.org/10.1016/j.biocon.2014.09.038

Galbraith, J. A., Beggs, J. R, Jones, D. N., & Stanley, M. C. (2015).
Supplementary feeding restructures urban bird communities.
Proceedings of the National Academy of Sciences of the United States
of America, 112(20), E2648-E2657. https://doi.org/10.1073/pnas.
1501489112

Galbraith, J. A., Stanley, M. C., Jones, D. N., & Beggs, J. R. (2017).
Experimental feeding regime influences urban bird disease dynam-
ics. Journal of Avian Biology, 48(5), 700-713. https://doi.org/10.
1111/jav.01076

Garden Wildlife Health. (2021). Feeding garden birds best practice guidance.
https://www.gardenwildlifehealth.org/wp-content/uploads/sites/
12/2021/04/Feeding-Garden-Birds-Best-Practice-Guidance.pdf

Gaston, K. J., & Soga, M. (2020). Extinction of experience: The need to
be more specific. People and Nature, 2(3), 575-581. https://doi.org/
10.1002/pan3.10118

Goddard, M. A., Dougill, A. J., & Benton, T. G. (2013). Why garden for
wildlife? Social and ecological drivers, motivations and barriers
for biodiversity management in residential landscapes. Ecological
Economics, 86, 258-273. https://doi.org/10.1016/j.ecolecon.2012.
07.016

Gregory, R., & Long, G. (2009). Using structured decision making to help
implement a precautionary approach to endangered species man-
agement. Risk Analysis, 29(4), 518-532. https://doi.org/10.1111/j.
1539-6924.2008.01182.x

Grooms, B., Dayer, A., Barnes, J., Peele, A., Rutter, J., & Cole, N. (2023).
Exploring the relevance of the multidimensionality of wildlife rec-
reationists to conservation behaviors: A case study in Virginia.
Conservation Science and Practice, 5(6), €12915. https://doi.org/10.
1111/csp2.12915

Hammond, R. L. (2020). Bird feeders increase connection to nature in
parents but not in their children. Ecopsychology, 12(1), 44-53.
https://doi.org/10.1089/ec0.2019.0036

Hammoud, R., Tognin, S., Burgess, L., Bergou, N., Smythe, M., Gibbons, J.,
Davidson, N., Afifi, A., Bakolis, I., & Mechelli, A. (2022). Smartphone-
based ecological momentary assessment reveals mental health
benefits of birdlife. Scientific Reports, 12(1), 17589. https://doi.org/
10.1038/541598-022-20207-6

Hanmer, H. J., Cunningham, A. A, John, S. K., Magregor, S. K., Robinson,
R. A,, Seilern-Moy, K., Siriwardena, G. M., & Lawson, B. (2022).
Habitat-use influences severe disease-mediated population de-
clines in two of the most common garden bird species in Great
Britain. Scientific Reports, 12(1), 15055. https://doi.org/10.1038/
s41598-022-18880-8

Hernandez, S. M., Keel, K., Sanchez, S., Trees, E., Gerner-Smidt, P.,
Adams, J. K., Cheng, Y., Ray, A., 3rd, Martin, G., Presotto, A., Ruder,
M. G,, Brown, J., Blehert, D. S., Cottrell, W., & Maurer, J. J. (2012).
Epidemiology of a Salmonella enterica subsp. enterica serovar
Typhimurium strain associated with a songbird outbreak. Applied
and Environmental Microbiology, 78(20), 7290-7298. https://doi.
org/10.1128/AEM.01408-12

Hochachka, W. M., & Dhondt, A. A. (2000). Density-dependent de-
cline of host abundance resulting from a new infectious disease.
Proceedings of the National Academy of Sciences of the United States
of America, 97(10), 5303-5306. https://doi.org/10.1073/pnas.
080551197

Holcomb, K. M., Nguyen, C., Komar, N., Foy, B. D., Panella, N. A, Baskett,
M. L., & Barker, C. M. (2023). Predicted reduction in transmis-
sion from deployment of ivermectin-treated birdfeeders for local

95UB017 SUOWWIOD aAIEa1D a|qeal|dde ay) Aq pauseAcb afe sopiLe YO ‘8sh Jo Se|n. Joj Aeiq1T auluQ A8]i/MW UO (SUONIPUD-pUe-SWLB/W0D A8 | 1M Arelq 1 BU1|UO//SANY) SUONIPUOD pue SWie | 841 89S *[£Z02/2T/80] U0 Akiqiaulluo A1 ‘9950T €Ued/Z00T 0T/10p/wod /eI Arelqpuljuo'S feuInosaq)/sdny wouy pepeojumod ‘0 ‘YTE8S.SE


https://doi.org/10.1086/699477
https://doi.org/10.1126/science.aal3298
https://doi.org/10.1126/science.aal3298
https://wildlife.ca.gov/Conservation/Laboratories/Wildlife-Health/Avian-Investigations#lt-53622645-feeding-birds
https://wildlife.ca.gov/Conservation/Laboratories/Wildlife-Health/Avian-Investigations#lt-53622645-feeding-birds
https://doi.org/10.1016/j.vetmic.2011.02.046
https://doi.org/10.3390/ijerph15061238
https://doi.org/10.3390/ijerph15061238
https://www.cdc.gov/salmonella/typhimurium-04-21/index.html
https://www.cdc.gov/salmonella/typhimurium-04-21/index.html
https://www.cdc.gov/flu/avianflu/avian-flu-summary.htm
https://www.cdc.gov/flu/avianflu/avian-flu-summary.htm
https://www.facebook.com/CTFishAndWildlife/photos/bc.AbpEWtDkj2S2TCia6XCGvPBn00sNtIQhKu_gr9ALV91eFxPK4ML1n7mCYqzL4p4Ii4PHGJv9LjjqOQ9auAUMRZb_MCpoRT__mZ2U5PO2MgkEb_3_QvQgwPrhSfOp5D3az-CkeYBA77TO6Bu1uEY3f9W6JBopfWLadIk1GKhUwdxZ_zUOMoeNzimSYvo1yHnRIiMK271IeH
https://www.facebook.com/CTFishAndWildlife/photos/bc.AbpEWtDkj2S2TCia6XCGvPBn00sNtIQhKu_gr9ALV91eFxPK4ML1n7mCYqzL4p4Ii4PHGJv9LjjqOQ9auAUMRZb_MCpoRT__mZ2U5PO2MgkEb_3_QvQgwPrhSfOp5D3az-CkeYBA77TO6Bu1uEY3f9W6JBopfWLadIk1GKhUwdxZ_zUOMoeNzimSYvo1yHnRIiMK271IeH
https://www.facebook.com/CTFishAndWildlife/photos/bc.AbpEWtDkj2S2TCia6XCGvPBn00sNtIQhKu_gr9ALV91eFxPK4ML1n7mCYqzL4p4Ii4PHGJv9LjjqOQ9auAUMRZb_MCpoRT__mZ2U5PO2MgkEb_3_QvQgwPrhSfOp5D3az-CkeYBA77TO6Bu1uEY3f9W6JBopfWLadIk1GKhUwdxZ_zUOMoeNzimSYvo1yHnRIiMK271IeH
https://www.facebook.com/CTFishAndWildlife/photos/bc.AbpEWtDkj2S2TCia6XCGvPBn00sNtIQhKu_gr9ALV91eFxPK4ML1n7mCYqzL4p4Ii4PHGJv9LjjqOQ9auAUMRZb_MCpoRT__mZ2U5PO2MgkEb_3_QvQgwPrhSfOp5D3az-CkeYBA77TO6Bu1uEY3f9W6JBopfWLadIk1GKhUwdxZ_zUOMoeNzimSYvo1yHnRIiMK271IeH
https://www.facebook.com/CTFishAndWildlife/photos/bc.AbpEWtDkj2S2TCia6XCGvPBn00sNtIQhKu_gr9ALV91eFxPK4ML1n7mCYqzL4p4Ii4PHGJv9LjjqOQ9auAUMRZb_MCpoRT__mZ2U5PO2MgkEb_3_QvQgwPrhSfOp5D3az-CkeYBA77TO6Bu1uEY3f9W6JBopfWLadIk1GKhUwdxZ_zUOMoeNzimSYvo1yHnRIiMK271IeH
https://www.facebook.com/CTFishAndWildlife/photos/bc.AbpEWtDkj2S2TCia6XCGvPBn00sNtIQhKu_gr9ALV91eFxPK4ML1n7mCYqzL4p4Ii4PHGJv9LjjqOQ9auAUMRZb_MCpoRT__mZ2U5PO2MgkEb_3_QvQgwPrhSfOp5D3az-CkeYBA77TO6Bu1uEY3f9W6JBopfWLadIk1GKhUwdxZ_zUOMoeNzimSYvo1yHnRIiMK271IeH
https://doi.org/10.1002/jwmg.855
https://doi.org/10.1371/journal.pone.0158717
https://doi.org/10.1371/journal.pone.0158717
https://doi.org/10.1002/pan3.17
https://doi.org/10.1002/1438-390X.12083
https://doi.org/10.1002/1438-390X.12083
https://www.gov.uk/government/news/bird-flu-avian-influenza-latest-situation-in-england
https://www.gov.uk/government/news/bird-flu-avian-influenza-latest-situation-in-england
https://doi.org/10.3390/ani3040978
https://doi.org/10.1016/j.actao.2015.08.006
https://doi.org/10.1016/j.actao.2015.08.006
https://doi.org/10.1016/j.biocon.2014.09.038
https://doi.org/10.1073/pnas.1501489112
https://doi.org/10.1073/pnas.1501489112
https://doi.org/10.1111/jav.01076
https://doi.org/10.1111/jav.01076
https://www.gardenwildlifehealth.org/wp-content/uploads/sites/12/2021/04/Feeding-Garden-Birds-Best-Practice-Guidance.pdf
https://www.gardenwildlifehealth.org/wp-content/uploads/sites/12/2021/04/Feeding-Garden-Birds-Best-Practice-Guidance.pdf
https://doi.org/10.1002/pan3.10118
https://doi.org/10.1002/pan3.10118
https://doi.org/10.1016/j.ecolecon.2012.07.016
https://doi.org/10.1016/j.ecolecon.2012.07.016
https://doi.org/10.1111/j.1539-6924.2008.01182.x
https://doi.org/10.1111/j.1539-6924.2008.01182.x
https://doi.org/10.1111/csp2.12915
https://doi.org/10.1111/csp2.12915
https://doi.org/10.1089/eco.2019.0036
https://doi.org/10.1038/s41598-022-20207-6
https://doi.org/10.1038/s41598-022-20207-6
https://doi.org/10.1038/s41598-022-18880-8
https://doi.org/10.1038/s41598-022-18880-8
https://doi.org/10.1128/AEM.01408-12
https://doi.org/10.1128/AEM.01408-12
https://doi.org/10.1073/pnas.080551197
https://doi.org/10.1073/pnas.080551197

DAYER ET AL.

control of West Nile virus. Epidemics, 44, 100697. https://doi.org/
10.1016/j.epidem.2023.100697

Jones, D. (2018). The birds at my Table: Why we feed wild birds and why it
matters. Comstock Publishing Associates.

Koénig, H. J., Ceausu, S., Reed, M., Kendall, H., Hemminger, K., Reinke,
H., Ostermann-Miyashita, E.-F., Wenz, E., Eufemia, L., Hermanns, T.,
Klose, M., Spyra, M., Kuemmerle, T., & Ford, A. T. (2021). Integrated
framework for stakeholder participation: Methods and tools for
identifying and addressing human-wildlife conflicts. Conservation
Science and Practice, 3(3), €399. https://doi.org/10.1111/csp2.399

Landon, A. C,, Kyle, G. T., & Kaiser, R. A. (2016). Predicting compliance
with an information-based residential outdoor water conserva-
tion program. Journal of Hydrology, 536, 26-36. https://doi.org/10.
1016/j.jhydrol.2016.02.024

Lischka, S. A., Teel, T. L., Johnson, H. E., Reed, S. E., Breck, S., Don Carlos,
A., & Crooks, K. R. (2018). A conceptual model for the integration
of social and ecological information to understand human-wildlife
interactions. Biological Conservation, 225, 80-87. https://doi.org/
10.1016/j.biocon.2018.06.020

Lopez-Garcia, A., Gil-Tapetado, D., & Aguirre, J. . (2023). Drastic re-
duction of the population distribution of White Storks predicted
in absence of landfills. Ornithological Applications, 125(3), duad021.
https://doi.org/10.1093/ornithapp/duad021

Morzillo, A. T., de Beurs, K. M., & Martin-Mikle, C. J. (2014). A conceptual
framework to evaluate human-wildlife interactions within coupled
human and natural systems. Ecology and Society, 19(3), 44. https://
doi.org/10.5751/ES-06883-190344

Newfoundland & Labrador Department of Fisheries Forestry and
Agriculture. (2021). Public advisory: Protect birds from harmful dis-
ease by removing feeders. https://www.gov.nl.ca/releases/2021/
ffa/0517n06/

Ohio Division of Wildlife. (2021). From U.S. Geological Survey (USGS):
No definitive cause(s) of illness or death have been determined
regarding the bird deaths at. https://www.facebook.com/ohio
divisionofwildlife/photos/pb.100064488738142.-2207520000/
4318889378133177/?type=3

Olea, P. P,, & Baglione, V. (2007). Population trends of Rooks Corvus fru-
gilegus in Spain and the importance of refuse tips. Ibis, 150, 98-109.
https://doi.org/10.1111/j.1474-919X.2007.00751.x

Pennsylvania Game Commission. (2021). With decreasing reports of sick
and dead wild birds, the Pennsylvania Game Commission is lifting
the recommendation to cease feeding. https://www.facebook.
com/PennsylvaniaGameCommission/photos/basw.AbpA-ADzZx
xKvV-VFikw8dDZONY6wZMhPPAsCE6G6p2FFCBpwXoZr10
COtU96IEA7T-CNw-KF6tTn9hSF3qSm--IsyufeSuAgs8WbGGhz8P
hXcM3zFPyyV-Gbda_j8MPIKLgrfjTIInnWB51tR71mzTdO_mXrCl
cHTs3uBhDYW_byx2EHNJpDmrHULCLaxA

Pfefferbaum, B., & North, C. S. (2020). Mental health and the Covid-19
pandemic. The New England Journal of Medicine, 383(6), 510-512.
https://doi.org/10.1056/NEJMp2008017

Phillips, T. B., Wells, N. M., Brown, A. H., Tralins, J. R., & Bonter, D. N.
(2023). Nature and well-being: The association of nature engage-
ment and well-being during the SARS-CoV-2 pandemic. People and
Nature, 5(2), 607-620. https://doi.org/10.1002/pan3.10433

Pierret, P., & Jiguet, F. (2018). The potential virtue of garden bird feed-
ers: More birds in citizen backyards close to intensive agricultural
landscapes. Biological Conservation, 222, 14-20. https://doi.org/10.
1016/j.biocon.2018.03.033

Randler, C., Tryjanowski, P., Jokimaki, J., Kaisanlahti-Jokimaki, M.-L., &
Staller, N. (2020). SARS-CoV2 (COVID-19) pandemic lockdown in-
fluences nature-based recreational activity: The case of birders.
International Journal of Environmental Research and Public Health,
17(19), 7310. https://doi.org/10.3390/ijerph17197310

Robinson, K. F., Fuller, A. K., Stedman, R. C., Siemer, W. F., & Decker,
D. J. (2019). Integration of social and ecological sciences for

‘ IE 7}:‘\“ ‘M ICAL J_7

N RE SOCIET
natural resource decision making: Challenges and opportunities.
Environmental Management, 63(5), 565-573. https://doi.org/10.
1007/s00267-019-01141-2

Rosenberg, K. V., Dokter, A. M., Blancher, P. J,, Sauer, J. R., Smith, A. C.,
Smith, P. A., Stanton, J. C., Panjabi, A., Helft, L., Parr, M., & Marra,
P. P. (2019). Decline of the North American avifauna. Science,
366(6461), 120-124. https://doi.org/10.1126/science.aaw1313

Schaper, L., Hutton, P., & McGraw, K. J. (2021). Bird-feeder cleaning low-
ers disease severity in rural but not urban birds. Scientific Reports,
11(1), 12835. https://doi.org/10.1038/s41598-021-92117-y

Shutt, J. D., & Lees, A. C. (2021). Killing with kindness: Does widespread
generalised provisioning of wildlife help or hinder biodiversity con-
servation efforts? Biological Conservation, 261, 109295. https://doi.
org/10.1016/j.biocon.2021.109295

Sinkular, E. N., Dayer, A. A., Barnes, J. C., Pototsky, P. C., Plante, S.,
Jennings, K. K., & Chaves, W. (2022). National and Regional Results
of the Wildlife Viewer Survey: Enhancing Relevancy and Engaging
Support from a Broader Constituency. https://vtechworks.lib.vt.
edu/bitstream/handle/10919/111539/MSV_Regional_National_
Report.pdf?sequence=7&isAllowed=y

Sullivan, B. L., Phillips, T., Dayer, A. A., Wood, C. L., Farnsworth, A,
Iliff, M. J., Davies, I. J., Wiggins, A., Fink, D., Hochachka, W. M.,
Rodewald, A. D., Rosenberg, K. V., Bonney, R., & Kelling, S. (2017).
Using open access observational data for conservation action: A
case study for birds. Biological Conservation, 208, 5-14. https://doi.
org/10.1016/j.biocon.2016.04.031

Teitelbaum, C.S., Altizer, S., & Hall, R. J.(2021). Habitat specialization by wild-
life reduces pathogen spread in urbanizing landscapes. The American
Naturalist, 199(2), 238-251. https://doi.org/10.1086/717655

U.S. Department of the Interior, U.S. Fish and Wildlife Service, U.S.
Department of Commerce, Bureau USC. (2018). 2016 National
Survey of Fishing, Hunting, and Wildlife-Associated Recreation.

White, M. P., Alcock, |., Wheeler, B. W., & Depledge, M. H. (2013). Would
you Be happier living in a greener urban area? A fixed-effects anal-
ysis of panel data. Psychological Science, 24(6), 920-928. https://doi.
org/10.1177/0956797612464659

Wilcoxen, T. E., Horn, D. J., Hogan, B. M., Hubble, C. N., Huber, S. J.,
Flamm, J., Knott, M., Lundstrom, L., Salik, F., Wassenhove, S. J., &
Wrobel, E. R. (2015). Effects of bird-feeding activities on the health
of wild birds. Conservation Physiology, 3(1), cov058. https://doi.org/
10.1093/conphys/cov058

SUPPORTING INFORMATION

Additional supporting information can be found online in the
Supporting Information section at the end of this article.

Table S1. US state wildlife management agencies implementing
statewide or local recommendations/advisories to cease bird
feeding activities in response to the presence of avian disease in
2021-2022.

How to cite this article: Dayer, A. A., Pototsky, P. C., Hall, R.
J., Hawley, D. M., Phillips, T. B., Bonter, D. N., Dietsch, A. M.,
Greig, E., & Hochachka, W. M. (2023). Birds are not the only
ones impacted by guidance to cease bird feeding. People and
Nature, 00, 1-7. https://doi.org/10.1002/pan3.10566

95UB017 SUOWWIOD aAIEa1D a|qeal|dde ay) Aq pauseAcb afe sopiLe YO ‘8sh Jo Se|n. Joj Aeiq1T auluQ A8]i/MW UO (SUONIPUD-pUe-SWLB/W0D A8 | 1M Arelq 1 BU1|UO//SANY) SUONIPUOD pue SWie | 841 89S *[£Z02/2T/80] U0 Akiqiaulluo A1 ‘9950T €Ued/Z00T 0T/10p/wod /eI Arelqpuljuo'S feuInosaq)/sdny wouy pepeojumod ‘0 ‘YTE8S.SE


https://doi.org/10.1016/j.epidem.2023.100697
https://doi.org/10.1016/j.epidem.2023.100697
https://doi.org/10.1111/csp2.399
https://doi.org/10.1016/j.jhydrol.2016.02.024
https://doi.org/10.1016/j.jhydrol.2016.02.024
https://doi.org/10.1016/j.biocon.2018.06.020
https://doi.org/10.1016/j.biocon.2018.06.020
https://doi.org/10.1093/ornithapp/duad021
https://doi.org/10.5751/ES-06883-190344
https://doi.org/10.5751/ES-06883-190344
https://www.gov.nl.ca/releases/2021/ffa/0517n06/
https://www.gov.nl.ca/releases/2021/ffa/0517n06/
https://www.facebook.com/ohiodivisionofwildlife/photos/pb.100064488738142.-2207520000/4318889378133177/?type=3
https://www.facebook.com/ohiodivisionofwildlife/photos/pb.100064488738142.-2207520000/4318889378133177/?type=3
https://www.facebook.com/ohiodivisionofwildlife/photos/pb.100064488738142.-2207520000/4318889378133177/?type=3
https://doi.org/10.1111/j.1474-919X.2007.00751.x
https://doi.org/10.1056/NEJMp2008017
https://doi.org/10.1002/pan3.10433
https://doi.org/10.1016/j.biocon.2018.03.033
https://doi.org/10.1016/j.biocon.2018.03.033
https://doi.org/10.3390/ijerph17197310
https://doi.org/10.1007/s00267-019-01141-2
https://doi.org/10.1007/s00267-019-01141-2
https://doi.org/10.1126/science.aaw1313
https://doi.org/10.1038/s41598-021-92117-y
https://doi.org/10.1016/j.biocon.2021.109295
https://doi.org/10.1016/j.biocon.2021.109295
https://vtechworks.lib.vt.edu/bitstream/handle/10919/111539/MSV_Regional_National_Report.pdf?sequence=7&isAllowed=y
https://vtechworks.lib.vt.edu/bitstream/handle/10919/111539/MSV_Regional_National_Report.pdf?sequence=7&isAllowed=y
https://vtechworks.lib.vt.edu/bitstream/handle/10919/111539/MSV_Regional_National_Report.pdf?sequence=7&isAllowed=y
https://doi.org/10.1016/j.biocon.2016.04.031
https://doi.org/10.1016/j.biocon.2016.04.031
https://doi.org/10.1086/717655
https://doi.org/10.1177/0956797612464659
https://doi.org/10.1177/0956797612464659
https://doi.org/10.1093/conphys/cov058
https://doi.org/10.1093/conphys/cov058
https://doi.org/10.1002/pan3.10566

	Birds are not the only ones impacted by guidance to cease bird feeding
	Abstract
	1|SOME AGENCIES ARE RECOMMENDING THAT PEOPLE STOP FEEDING WILD BIRDS
	2|WHAT ARE AGENCIES MISSING? THE HUMAN BENEFITS OF FEEDING BIRDS
	3|DOES BIOLOGICAL EVIDENCE SUPPORT CESSATION OF FEEDING?
	4|THE PATH FORWARD: SOCIAL–ECOLOGICAL EVIDENCE AS A GUIDE FOR MANAGEMENT ACTION
	AUTHOR CONTRIBUTIONS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	ETHICS STATEMENT
	PERMISSION TO REPRODUCE FROM OTHER SOURCES
	REFERENCES


