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Preface

The Compendium of Measures to Prevent Disease
Associated with Animals in Public Settings has been
published by the NASPHV and the CDC since 2005.!-3
This compendium provides standardized recommen-
dations for public health officials, veterinarians, ani-
mal venue operators, animal exhibitors, visitors to an-
imal venues and exhibits, teachers, camp operators,
and others concerned with control of disease and
with minimizing health risks associated with animal
contact in public settings. The report has undergone
several revisions, and this document updates infor-
mation provided in the 2013 compendium.?

I. Introduction

Contact with animals in public settings (eg, fairs,
educational farms, petting zoos, and schools) pro-
vides opportunities for entertainment and education.
The NASPHV understands the positive benefits of
human-animal contact. However, an inadequate un-

ABBREVIATIONS
NASPHV National Association of State Public Health

Veterinarians

STEC Shiga toxin—producing Escherichia coli

Address correspondence to Dr. Daly (russell.daly@sdstate.edu).

derstanding among animal exhibitors and visitors in
regard to disease transmission and animal behavior
can increase the likelihood of infectious disease ex-
posures, injuries, and other health problems among
visitors in these settings. Zoonotic diseases (ie, zoo-
noses) are diseases shared between animals and hu-
mans; many of these diseases are potentially transmit-
ted from animals to people in public animal contact
venues (Appendix 1). Of particular concern are in-
stances in which zoonotic disease outbreaks result in
numerous people becoming ill. During 1991 through
2005, the number of enteric disease outbreaks associ-
ated with animals in public settings increased.* Dur-
ing 2010 through 2015, approximately 100 human in-
fectious disease outbreaks involving animals in public
settings were reported to the CDC (unpublished data,
2017). Such outbreaks have substantial medical, public
health, legal, and economic effects.

Although completely eliminating risks from ani-
mal contact is not possible, this report provides rec-
ommendations for minimizing associated disease and
injury. The NASPHV recommends that local and state
public health, agricultural, animal health, wildlife,
and environmental agencies use these recommenda-
tions to establish their own guidelines or regulations
for reducing the risk for disease from human-animal
contact in public settings. Public contact with ani-
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mals is permitted in numerous types of venues (eg,
animal displays, petting zoos, animal swap meets,
pet stores, feed stores, zoological institutions, nature
parks, circuses, carnivals, educational farms, live-
stock birthing exhibits, agricultural fairs, childcare
facilities or schools, camps, agritourism venues, live
animal markets, and wildlife photo opportunity set-
tings). Managers of these venues should use the infor-
mation in this report in consultation with veterinari-
ans, public health officials, state and local agriculture
officials, or other professionals to reduce risks for dis-
ease transmission.

Guidelines to reduce risks for disease from ani-
mals in health-care facilities, veterinary facilities, and
various other occupational settings as well as from
service animals (eg, guide dogs) have been devel-
oped’3-12 Although not specifically addressed here,
the general principles and recommendations in this
report are applicable to these settings.

1. Methods

The NASPHV periodically updates the recom-
mendations to prevent disease associated with ani-
mals in public settings. To revise the 2013 compen-
dium,? the NASPHV Animal Contact Compendium
Committee members and external consultants met
in Atlanta from October 4 through 6, 2016. The revi-
sion process included reviewing literature pertaining
to outbreaks and diseases associated with animals in
public settings since the previous compendium was
published; examining reports of animal contact-asso-
ciated enteric and nonenteric disease outbreaks from
the CDC National Outbreak Reporting System as well
as from CDC subject matter experts and state public
health veterinarians; reviewing specific input solic-
ited from NASPHV members and committee consul-
tants; and evaluating publications and presentations
from experts on specific topics of relevance to the
compendium revision process. A committee consen-
sus was required to add or modify existing language
or recommendations. The 2017 recommendations
reported here have been updated with new informa-
tion and data on zoonotic disease outbreaks and pre-
vention measures.

I11. Background

A. Infectious diseases associated

with animals in public settings
1. Diseases transmitted by direct or indirect animal
contact

One of the most common routes of disease

transmission from animals to people is direct
physical contact with the animal, which includes
touching, holding, kissing, being bitten, and be-
ing scratched. Disease transmission also occurs
through indirect contact with an animal through
contact with a surface contaminated by the ani-
mal’s saliva, blood, urine, nasal secretions, feces,
or other bodily fluids.

a. Enteric (intestinal) diseases

In 2012, a group of investigators estimat-
ed the burden of enteric illness attributable
to animal contact in the United States.!> The
pathogens included in that study were Cam-
Dpylobacter spp, Cryptosporidium spp, nonty-
phoidal Salmonella enterica, STEC O157:H7,
non-0157 STEC strains, Listeria monocyto-
genes, and Yersinia enterocolitica. The inves-
tigators estimated that 445,213 illnesses, 4,933
hospitalizations, and 76 deaths caused by
these pathogens occurred annually as a result
of animal contact in all (ie, private and public)
settings. Pathogens with the highest propor-
tion of cases attributable to animal contact
were Campylobacter spp (17%), Cryptospo-
ridium spp (16%), nontyphoidal S enterica
(11%), non-0157 STEC strains (8%), and STEC
O157:H7 (6%).

Enteric bacteria and parasites pose the
highest risk for human disease from animals
in public settings."* Enteric disease outbreaks
among visitors to fairs, farms, petting zoos, and
other public settings are well documented.!>-40
Cattle, Sheep, or goatsli,17,20,21,26—28,30,31,34,36,38,40
have typically been identified as sources for
infection; however, live poultry104-48 ro-
dents,®-53 reptiles, 5490 amphibians,® and
other domestict©2%3 and wild® animals also
are established sources. Animals that appear
healthy can carry pathogens that cause illness
in people. A small number of pathogens is often
enough to cause illness.*4-8

Outbreaks as well as sporadic infections
with nontyphoidal § enterica have been as-
sociated with animal contact. Animals that
present a high risk for human Salmonella
spp infections and have been implicated
as sources of outbreaks of human illness in-
clude poultry (eg, chicks, chickens, and duck-
lings)'16:41-48.09-72. reptiles (eg, turtles, snakes,
or lizards)33>4-60.73-80; and amphibians, espe-
cially frogs.®81-85 From 1990 through 2014,
53 disease outbreaks linked to live poultry
in the United States have been document-
ed.1643.0984 Some of the ill persons in those
outbreaks reported contact with live poultry
at feed stores,'*#3% schools or daycare facili-
ties,'04199 fairs % petting z00s,° and nursing
homes (CDC, unpublished data, 2010). Since
2014, an additional 14 outbreaks and approxi-
mately 1,200 cases of illness associated with
exposure to live poultry have been document-
ed (CDC, unpublished data, 2017). Preventive
measures at the hatchery level and in agricul-
tural feed stores, along with proper handling
of live poultry by poultry owners, can help
prevent salmonellosis.#2

Reptiles and amphibians can carry Sal-
monella spp and have been linked to numer-
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ous outbreaks of human illness. Despite laws
banning their sale or distribution in the Unit-
ed States, small turtles (those with shells that
measure < 4 inches long) continue to be dis-
tributed. From 2006 through 2014, 15 multi-
state outbreaks of salmonellosis, comprising
921 reported illnesses (including a fatal case
in an infant), have been linked to contact with
small turtles and their habitats.>® Salmonella
Typhimurium infections have been linked to
contact with African dwarf frogs (an aquat-
ic amphibian), their habitats, or water from
their habitats. Ill people included those who
reported acquiring frogs at carnivals, pet
stores, and other retail stores.®!:82 Activities
associated with increased risk of zoonotic
disease transmission from turtles, frogs, and
other aquatic animals include direct and in-
direct contact with the animal, tank, water,
filtration equipment, or other tank contents.
These findings have implications for risk of
infection from aquatic exhibits (eg, aquari-
ums and aquatic touch tanks).

Other animals associated with outbreaks
of Salmonella spp infections in people include
hedgehogs®>#> and rodents such as hamsters,
mice, and guinea pigs.®->3 In all animal species
that might harbor Salmonella organisms, it is
possible for animals that appear healthy and
clean to carry and shed the bacteria in their
excreta, which can contaminate their fur, hair,
feathers, scales, or skin. Salmonella spp can
also be present in environments where animals
or animal excreta, fur, hair, feathers, scales, or
skin are present (eg, barns, petting zoos, school
classrooms, and pet stores). Pet food and treats,
which may be present in public settings such
as pet stores, fairs, and school classrooms, have
been confirmed as sources of human salmonel-
losis in several instances.30-92

Case-control studies”3-% also have as-
sociated sporadic enteric infections (ie, those
not linked to an outbreak) with animals in-
cluding reptiles, amphibians, farm animals,
and cats. For example, a study®> of sporadic
Escherichia coli O157:H7 infections in the
United States determined that people who
became ill were more likely to have visited a
farm with cows than were people who did not
become ill. Other investigations identified as-
sociations between E coli O157:H7 infection
and visiting a farm®” or living in a rural area?8
Results of studies®®!° of cryptosporidiosis in
people found that contact with cattle is a risk
factor for infection. Another study'”! identified
consumption of raw milk and contact with
farm animals among the factors associated
with Campylobacter infection.

(1) Animals shedding enteric pathogens.
Animals carrying human enteric patho-

gens frequently have no signs of illness
but can still shed the organisms in fe-
ces.!2 Removing ill animals, especially
those with diarrhea, from public contact
is necessary, but this step alone is not suf-
ficient to protect the health of people and
other animals. The fact that some patho-
gens can be shed intermittently and sur-
vive for months or years in the environ-
ment,'03-197 a5 well as the limitations of
laboratory testing, makes attempts to
identify and remove infected animals
unreliable as means of eliminating the
risk for transmission. Antimicrobial
treatment cannot reliably eliminate in-
fection or prevent shedding, and it does
not protect against reinfection. Antimi-
crobial use in animals can also prolong
shedding and contribute to antimicrobial
resistance.!08-110

Disease transmission at animal exhibits
can be influenced by multiple factors. Stress
induced by transportation, confinement,
physical crowding, and increased handling
increases the likelihood of animals shedding
pathogens.!''"17  Commingling increases
the probability that the shed pathogens
will infect other animals."® Young ani-
mals, which are frequently included in set-
tings such as petting zoos, farm visits, and
educational programs for children, have
a higher prevalence of shedding enteric
pathogens such as E coli O157:H7 than do
mature animals.'-121 Animal shedding of
E coli O157:H7 and Salmonella organisms
is highest in the summer and fall,1¢121
when traveling animal exhibits, agricultur-
al fairs, and farm or petting zoo visits are
commonly scheduled.

(2) Transmission of enteric pathogens
to people. Enteric pathogens are primarily
transmitted by the fecal-oral route. Because
animal fur, hair, feathers, scales, skin, and
saliva harbor fecal organisms,'??> transmis-
sion can occur when people pet, touch,
feed, or are licked by animals. Exposure to
contaminated materials such as animal bed-
ding, environmental surfaces, clothing, and
shoes has also been associated with trans-
mission of pathogens.?333582123,124 1n addi-
tion, illness has resulted from fecal contami-
nation of food,?*1?> unpasteurized juice,'?
unpasteurized milk,'>127-130 and drinking
water.131-134

Young children (ie, < 5 years of age) are
considered to be at greater risk for acquir-
ing enteric pathogens from animals than
most adults are. One study'®® found that
certain risk behaviors for disease transmis-
sion such as physical contact with animals
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and hand-to-face contact were more com-
mon in children than in adults during pet-
ting zoo visits. In addition, young children,
elderly adults, and people with weakened
immune systems have an increased risk for
developing severe illness, compared with
healthy individuals outside these groups,
when they do become infected.'3® Finally,
attendees or visitors to animal venues are
not the only persons potentially exposed to
pathogens; livestock exhibitors have also
become infected with E coli O157:H7 in
outbreaks at fairs.?

(3) Environmental exposures to enteric
pathogens. Disease transmission can occur
in the absence of direct animal contact if
a pathogen is present in the environment.
Outbreaks of enteric illness have been as-
sociated with exposure to environments
after animals were removed,'3” dust in
the environment,'*® touching or step-
ping in manure? and falling down or sit-
ting on the ground in a petting z00.3? Ill
people have also reported having contact
with manure on a fence without having
touched an animal.?> In an outbreak of
E coli O157:H7 in 2004, the outbreak strain
was isolated from shavings collected from a
baby stroller and from the shoes of petting
700 Vvisitors.3?

Enteric pathogens can persist in con-
taminated environments for long periods.
For example, E coli O157:H7 can survive in
soil for mOIlthS.22’55’102’105’105’107’124’a In a 2009
E coli O157:H7 outbreak associated with ro-
deo attendance, the outbreak strain was iso-
lated from the rodeo grounds 90 days after
the end of the event.?? Other outbreaks have
also demonstrated long environmental persis-
tence of pathogens, including E coli O157:H7
recovered from sawdust on the floor of an
animal barn up to 42 weeks after a fair.!?4

b. Internal parasites

Animal parasites can infect people who
ingest materials contaminated with animal fe-
ces or who ingest or otherwise come into con-
tact with contaminated soil. Exposure to par-
asites in public settings has led to outbreaks
including toxoplasmosis at a riding stable!38.139
and cutaneous larva migrans at a children’s
camp.'® The presence of Toxocara eggs in
public parks indicates a potential risk of toxo-
cariasis to people in public settings.'¥1-143 Ex-
posure to Baylisascaris procyonis, raccoon
roundworms, in public settings is also possi-
ble; a kinkajou purchased from a pet store was
found to be infected with B procyonis,' 4 and
antibodies to B procyonis were detected in 7%
of a sample of wildlife rehabilitators from the
United States and Canada.'¥

c. Animal bites and scratches

(1) Rabies. People who have contact
with rabid mammals can be exposed to ra-
bies virus through a bite or when mucous
membranes or open wounds become con-
taminated with infected saliva or nervous
tissue. Although no human deaths due to ra-
bies incurred through animal contact in pub-
lic settings have been reported in the United
States, multiple rabies exposures have oc-
curred, requiring extensive public health
investigations and medical follow-up. Thou-
sands of people have received rabies postex-
posure prophylaxis after being exposed to
rabid or potentially rabid animals or animal
carcasses. Animals involved in reported ex-
posures have included bats, raccoons, cats,
goats, bears, sheep, horses, foxes, and dogs,
at various venues: an urban public park,'4°
a pet store,'7 a county fair,®>'8 petting
700s,199150 schools,®? rodeo events,®? a horse
show,>! and summer camps.'’? Important
public health and medical care challenges
associated with potential mass rabies expo-
sures include difficulty in identifying and
contacting individuals who are potentially at
risk, correctly assessing exposure risks, and
providing timely medical prophylaxis when
indicated. Human infection with rabies virus
is almost always fatal once clinical signs of
rabies appear, and prompt assessment and
appropriate treatment are critical.’

(2) Other bite-related and scratch-related
infections. Infections from animal bites and
scratches are common; some may require
extensive treatment or hospitalization. Bac-
terial pathogens associated with animal
bites include Pasteurella spp, Francisella
tularensis,'>155 Staphylococcus spp, Strep-
tococcus spp, Capnocytopbaga canimor-
sus, Bartonella henselae (the etiologic
agent of cat scratch disease), and Strepto-
bacillus moniliformis (the etiologic agent
of rat bite fever).’® Some monkey species
(especially macaques) can be infected with
B virus (formerly known as cercopithecine
herpesvirus 1). Infected monkeys may have
no clinical signs or have mild oral lesions;
however, fatal meningoencephalitis has
been reported in human patients infected
through monkey bites or by exposure to
bodily fluids.!>7158

d. Skin infections

Skin contact with animals in public set-
tings can also result in human infection. Cases
of ringworm have been reported among ani-
mal exhibitors.’ Infection with parapox virus
(the causative agent of contagious ecthyma,
also described as orf or sore mouth in sheep
and goats) has developed in children after con-
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tact with sheep in a public setting.'®® Trans-
mission of pox viruses to people in public set-
tings also has been described, including cow-
pox virus in a circus animal keeper,'°! cowpox
virus in people who handled pet rats at a pet
store,'? and monkeypox among people who
contacted infected prairie dogs at a childcare
center.'31%4 Contact with aquatic animals and
their environment has also been implicated
in cutaneous infections,'®> such as Mycobac-
terium marinum infections in people who
owned or had cleaned fish tanks.100.167
e. External parasites
Ectoparasites and endoparasites can be
spread to people who interact with exhibit
animals. Sarcoptes scabiei is a skin mite with
different host-specific variants that infest
people and animals, including swine, dogs,
cats, foxes, cattle, and coyotes.981% Although
human infestation by animal variants is self-
limiting, skin irritation and itching might oc-
cur for multiple days and can be difficult to
diagnose.l*170 Bites from avian mites have
also been reported in association with gerbils
in schoolrooms.!”! Ectoparasite control should
be considered in animals in public settings to
reduce the risk of human exposure to flea and
tick-borne diseases.
2. Diseases transmitted through droplets or aerosols
Generation of infectious droplets or aerosols
and subsequent contamination of the environ-
ment is an important risk for indirect transmis-
sion of disease in public settings. These droplets
or aerosols can include infectious agents from
animals’ respiratory tracts, reproductive fluids,
or other sources. Cleaning procedures (eg, pres-
sure washing!'®17?) or dust raised in animal envi-
ronments, including dust generated from activi-
ties such as sweeping and leaf blowing, can lead
to infectious aerosols in the immediate environ-
ment and surrounding areas.
a. Influenza
Transmission of influenza A viruses be-
tween people and animals has increasingly
important implications for human-animal in-
teractions in public settings. Influenza viruses
that normally circulate in pigs are called vari-
ant viruses when they are found in people.!”?
Although pigs with influenza can become ill,
it has also been shown that apparently healthy
pigs can carry influenza viruses.'” Sporadic
cases and small clusters of human infections
with variant influenza viruses have been re-
ported since the 1970s7>'76; most of these
cases were associated with direct or indirect
exposure to swine at agricultural fairs.177-179
From July 2011 through October 2012,
> 300 confirmed infections with influenza A
(H3N2) variant viruses were reported across
10 states.!74180-184 Most infections occurred

in children who reported direct contact with
swine at agricultural fairs. Although viruses
that normally circulate in birds (avian influ-
enza A viruses) usually do not infect humans,
rare cases of human infection with these vi-
ruses have been reported.'’® Transmission
of human influenza viruses from people to
swine'8®187 and other species also has been
reported. For example, in 1998, a new strain
of influenza A (H3N2) virus derived from hu-
man, avian, and classical swine influenza A
viruses emerged and became established in
swine.!88

b. Tuberculosis

Tuberculosis can be a concern in certain
animal settings; however, the risk is primar-
ily for close contacts, including handlers, of
certain animal species,'8-1°1 particularly ele-
phants.1219 Guidelines have been developed
regarding removal of tuberculosis-infected
animals from public settings.'?

c. Q fever

Live-birthing exhibits, usually involv-
ing cattle, pigs, goats, or sheep, are popular
at agricultural fairs and farm visits. Although
members of the public do not typically have
direct contact with animals during birthing,
contact with newborn animals and their dams
may occur afterward. Numerous cases of ill-
ness related to Q fever have been linked to
viewing of animal births.”>P Leptospirosis,
listeriosis, brucellosis, and chlamydiosis are
other serious zoonotic diseases that can be ac-
quired through contact with aborted fetuses,
newborn animals, reproductive tissues, or as-
sociated fluids.”

The causative agent of Q fever is the
Coxiella burnetii bacterium; goats, sheep,
and cattle are the most frequently implicated
animal sources of human infections in the
United States.®® Although C burnetii infec-
tion can cause abortion in animals, it is often
subclinical. High numbers of organisms shed
in reproductive tissues, and fluids can become
aerosolized during birthing, and inhalation of
aerosolized organisms can lead to infection in
people. Most individuals exposed to C bur-
netii develop an asymptomatic infection, but
clinically apparent illness can range from an
acute influenza-like illness to life-threatening
endocarditis, as well as premature birth, still-
birth, and miscarriage in pregnant women.!*’
In 1999, an outbreak of Q fever involving 95
confirmed cases of the disease and 41 hospi-
talizations was linked to goats and sheep giv-
ing birth at petting zoos in indoor shopping
malls in Canada.” Another Q fever outbreak, in
which > 30 human cases were reported in the
Netherlands, was associated with public lamb-
viewing days at a sheep farm in 2009.19°
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d. Chlamydophila psittaci infections
Chlamydopbhila psittaci infections are
usually acquired from psittacine birds and
cause respiratory disease in people.'® Cases
of human psittacosis have occurred among
staff members at a zoological garden,'® among
people exposed to an aviary in a church,?%0
and among pet store staff and visitors.?® On
rare occasions, chlamydial infections acquired
from sheep and birds have resulted in human
maternal and fetal illness and death.201-204

3. Factors influencing the risk of zoonotic disease

transmission

1274

a. Handwashing

Handwashing following contact with ani-
mals has been associated with decreased rates
of illness during disease outbreaks associated
with animals in public settings. The CDC was
prompted to establish recommendations for
enteric disease prevention associated with
farm animal contact after 2 outbreaks of E coli
O157:H7 infections in 2000 in Pennsylvania
and Washington.?%> Risk factors identified in
the Pennsylvania outbreak were contact with
cattle and inadequate handwashing. It was
found that handwashing facilities were lim-
ited and not configured for children.3¢

In 1996, an outbreak of salmonellosis at a
Colorado zoo resulted in 65 cases of the dis-
ease (primarily among children) associated
with touching a wooden barrier around a tem-
porary Komodo dragon exhibit. Children who
were not ill were significantly more likely to
have washed their hands after visiting the ex-
hibit than children who were ill.3

In a 2005 Florida outbreak of E coli
0157:H7 infections,?> both direct animal con-
tact and contact with sawdust or shavings
were associated with illness. The likelihood
of illness was higher for people who reported
feeding animals and lower for those who re-
ported washing their hands before eating or
drinking, compared with those who did not.
Creating a lather decreased the likelihood of
illness for individuals who used soap and wa-
ter for handwashing; however, drying hands
on clothing increased the likelihood of illness.¢

In 2 outbreaks of infection with multiple
enteric pathogens that took place in 2000
through 2001 at a Minnesota children’s farm
day camp, washing hands with soap after
touching a calf and washing hands before
going home were associated with decreased
likelihood for illness.?’” Risk factors for chil-
dren who became ill included caring for an ill
calf and getting a visible amount of manure on
their hands.

Interventions that have been shown to
improve hand hygiene compliance include
having venue staff provide verbal reminders

about hand hygiene to guests before they leave
the animal area, use of larger signs with more
prominent messages combined with staff ac-
tively offering hand sanitizer to visitors,2% and
having a staff member present within or at the
exit to the animal contact area.?’” Although
the use of hand sanitizers (with an alcohol
concentration of 60% to 95%) can be effective
at killing pathogens, it should be noted that
washing hands with soap and water is still
preferred because hand sanitizers do not work
equally well for all classes of pathogens and
might not work well when hands are heavily
soiled or greasy.28

b. Facility design

The layout and maintenance of facili-
ties and animal exhibits can increase or de-
crease the risk for infections.??” Factors that
increase this risk include inadequate hand-
washing facilities,? inappropriate flow
of visitors, and incomplete separation be-
tween animal exhibits and food preparation
and consumption areas.?3%210 Other fac-
tors include structural deficiencies associ-
ated with temporary food service facilities,
contaminated or inadequately maintained
drinking water systems, and poorly man-
aged sewage or manure containment and
disposal processes.33124132-134211 [n one of
the largest waterborne disease outbreaks in
the United States (1999),'32133 approximate-
ly 800 suspected cases of infection with
E coli O157:H7, Campylobacter spp, or
both were identified among attendees at
a New York county fair. In that outbreak,
unchlorinated water supplied by a shallow
well was used by food vendors to make bev-
erages and ice.!3?

Temporary and seasonal animal exhib-
its and activities are particularly vulnerable
to design flaws.?>33 Animal displays or pet-
ting zoos added to attract visitors to zoos,
festivals, roadside attractions, farm stands,
farms where people can pick their own
produce, feed stores, and Christmas tree
lots are examples of these types of exhib-
its. In 2004 and 2005, separate outbreaks of
E coli O157 occurred at seasonal state fairs in
North Carolina and Florida. Both of these out-
breaks involved exposure to vendor-run tem-
porary petting z0os.?> Inadequate handwash-
ing facilities were reported for a temporary
exhibit in British Columbia, Canada, where
childcare facility and school field trips to a
pumpkin patch with a petting zoo resulted
in E coli O157:H7 infections.>® Running water
and signs recommending handwashing were
not available, and alcohol-containing hand
sanitizers were placed at a height that was un-
reachable for some children.
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Venues not designed for or accustomed
to public events, such as working farms, wild-
life rehabilitation facilities, animal adoption
events, and animal shelters, might be less
likely to have facilities adequately designed to
accommodate visitors and to reduce the risk
of exposure to zoonotic disease agents. Limi-
tations that might lead to increased infection
risk include lack of or inadequate handwash-
ing stations and dedicated food service areas
and inappropriate traffic flow patterns. Public
access to animal waste areas in these venues
might also be problematic.!3”

c. Food contamination

Contamination of food products or food
preparation areas secondary to animal con-
tact has previously resulted in outbreaks.
Food products contaminated with zoonotic
pathogens have included unpasteurized apple
cider,'?® produce,® and raw milk."%? Con-
tamination from inadequate sanitation (eg, of
hands, utensils, or equipment) can occur dur-
ing food preparation or consumption. Venues
in which food contamination contributed to
human illness include summer camps?* and
an apple orchard.! Large, multistate foodborne
outbreaks of salmonellosis have been attrib-
uted to food preparers having had contact
with live poultry prior to handling food prod-
ucts and subsequently contaminating those
products.'®212 Additionally, consumption of
food in an animal environment has been as-
sociated with illnesses. In a 2015 outbreak of
E coli O157:H7 infections at a dairy event in
Washington, crude attack rates were higher
for individuals who were involved in activities
where food was served in an animal barn.'3’
Purchase of food at a farm visit?°> and the con-
sumption of sticky foods!? (eg, ice cream and
cotton candy) have also been associated with
E coli O157:H7-related illnesses.

d. Other factors influencing disease transmission

Events at which people have prolonged
close contact with animals, such as day camps
and livestock exhibitions, pose a unique
challenge with regard to disease prevention.
Examples of events where prolonged con-
tact has led to illness include an outbreak of
E coli O157:H7 infections that occurred at a
day camp where prolonged contact with live-
stock was encouraged.?!3

Failure to properly implement disease-pre-
vention recommendations has also contributed
to recurrent outbreaks. Following an outbreak
of cryptosporidiosis with 31 ill students at an
educational farm program in Minnesota, spe-
cific recommendations (including use of cover-
alls and rubber boots when handling calves, su-
pervised handwashing, and provision of hand
sanitizer) were provided to teachers but were

inadequately implemented.?® A subsequent
outbreak occurred several months later, with
37 additional illnesses.’! Handwashing facili-
ties and procedures were still inadequate, and
coveralls and boots that were used were found
to be dirty, cleaned infrequently, and handled
without subsequent handwashing.

Other disease outbreaks have resulted
from contaminated animal products used dur-
ing school activities. Salmonellosis outbreaks
associated with dissection of owl pellets in
classes have occurred?!; in 1 such outbreak,
risk factors for infection included inadequate
handwashing, use of food service areas for
the activity, and improper cleaning of contact
surfaces. Students in a middle school science
class were among those infected in a multi-
state salmonellosis outbreak associated with
frozen rodents sold as snake food.!

B. Physical injuries caused by animals
in public settings

Although infectious diseases are the most com-
monly reported health problems associated with ani-
mals in public settings, injuries caused by animals are
also commonly reported, and these can result in in-
fection as well as trauma. For example, dog bites are
an important community problem for which specific
guidelines have been written.?"> Injuries associated
with animals in public settings include bites, kicks,
falls, scratches, stings, crushing of extremities, and
being pinned between an animal and a fixed object.
Serious and fatal injuries have been associated with
various venues and species including commercial sta-
bles (interaction with horses),?!® animal sanctuaries
(tigers),?!” petting zoos (llamas),?'® photo opportuni-
ties (tigers and bison),?!721? schools (snakes),??° ani-
mal safaris (camels),??! and dog parks (dogs).???

IV. Recommendations
for Disease Prevention

A. Overview

Information, publications, and reports from
multiple organizations were used to create the rec-
ommendations in this document.??3-2%> Although no
US federal laws address the risk for transmission of
pathogens at venues where animals and the public
come into contact, some states regulate actions such
as the provision of handwashing stations in some or
all such settings.?26-227

Certain federal agencies and associations in the
United States have developed standards, recommen-
dations, and guidelines for reducing health risks as-
sociated with animal contact by the public. The As-
sociation of Zoos and Aquariums has accreditation
standards requiring training of staff on the risks of
zoonotic diseases, including those associated with
public contact.??® The USDA licenses and inspects
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certain animal exhibits in accordance with the Ani-
mal Welfare Act®??; although these inspections pri-
marily address humane treatment of animals, they
also impact animal health and public safety. In 2001,
the CDC issued recommendations to reduce the risk
of infection with enteric pathogens associated with
farm visits.?> The CDC has also issued recommen-
dations for preventing transmission of Salmonella
spp from reptiles, amphibians, and live poultry to
people®® 71747682230 and provides educational post-
ers in English and other languages online.?3! The As-
sociation for Professionals in Infection Control and
Epidemiology and the Animal-Assisted Interventions
Working Group have developed guidelines to address
risks associated with the use of animals in health-care
settings.®!! The NASPHYV has developed guidance and
compendia of measures to reduce risks for human ex-
posure to C psittaci, rabies virus, C burnetii, novel
influenza A viruses, and zoonotic pathogens that vet-
erinary personnel might be exposed to in an occupa-
tional setting.10-198.232-234

Studies!35206:207.235 in multiple localities have sug-
gested that the recommendations provided in the pres-
ent compendium are not completely implemented by
members of the public and managers or employees of
animal contact venues. Stakeholders should strive to
achieve comprehensive implementation of the recom-
mendations in this compendium, to help ensure that
visitors can stay healthy and reduce the risk of zoonot-
ic disease transmission while enjoying animals.

B. Applicable venues

The recommendations in this report were devel-
oped for settings in which direct animal contact is
possible. These settings include farm visits, agritour-
ism venues, petting zoos, school field trips, camps,
agricultural fairs, feed stores, wildlife sanctuaries,
animal swap meets, childcare centers and schools,
and other settings. Contact with animals in public
settings should only occur where measures are in
place to reduce the potential for disease transmission
or injuries. Incidents or problems should be investi-
gated, documented, and reported.

C. Recommendations for local, state,
and federal agencies

Agencies should encourage or require oversight
to ensure compliance with recommendations at ani-
mal contact venues. The recommendations should
be tailored to specific settings and incorporated into
best practices, protocols, and regulations developed
at the state or local level. Additional research should
be conducted regarding the risk factors and effective
prevention and control methods for health issues as-
sociated with animal contact. Additionally, commu-
nication and cooperation to ensure public health
and safety extends beyond human, animal, and envi-
ronmental health agencies and should include addi-
tional stakeholders such as professional associations,
schools, private companies, and industry groups.

1. Dissemination of recommendations

This compendium should be disseminated to
cooperative extension personnel, venue opera-
tors, farms that host public events, veterinarians,
schools and daycares, associations and industry
groups, and others associated with managing ani-
mals in public settings. Development of a com-
plete list of public animal contact venues within a
jurisdiction is encouraged to facilitate dissemina-
tion of these recommendations. Agencies should
disseminate educational and training materials to
venue operators and other stakeholders. Sample
materials are available in a variety of media in
the NASPHV Animals in Public Settings Toolkit,
which is available electronically (www.nasphv.
org/documentsCompendiumAnimals.html and
www.cdc.gov/healthypets/specific-groups/
contact-animals-public-settings.html).23¢
2. Investigating and reporting outbreaks

To evaluate and improve these recommen-
dations, surveillance activities for human infec-
tions associated with animal contact should be
enhanced. Agencies should take the following
steps:

e Conduct thorough epidemiological investi-
gations of outbreaks using a one-health ap-
proach across human, animal, and environ-
mental health sectors.

e Follow appropriate protocols for collec-
tion and laboratory testing of samples from
people, animals, and the environment, in-
cluding molecular subtyping of pathogen
isolates.

¢ Include questions on disease report forms
and outbreak investigation questionnaires
about exposure to animals and their envi-
ronments, products, and feed.

* Report outbreaks to state public health
departments.

e Local and state public health departments
should also report all outbreaks of enteric
infections resulting from animal contact to
the CDC through the National Outbreak Re-
porting System (www.cdc.gov/nors/).

D. Recommendations for animal
exhibitors and venue operators

Staff and visitor education, attention to hygiene,
and appropriate facility design as well as proper care
and monitoring of animals and their enclosures are
essential components for reduction of risks associat-
ed with animal contact in public settings. It is impor-
tant to be aware of and follow local, state, and federal
regulations regarding animals in public settings.

1. Education

Awareness of zoonotic disease risk is protec-

tive against illness in outbreaks.3? Therefore, edu-

cating visitors to public animal contact venues

about the risk for transmission of diseases from

animals to humans is a potential disease-preven-
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tion measure. Education is important not only at
traditional animal venues like petting zoos, but
also at farms and other venues where live animals
are sold or distributed to the public. Even in well-
designed venues with operators who are aware
of the risks for disease, outbreaks and injuries
can occur when visitors do not understand the
risks and therefore are less likely to apply disease-
prevention measures. Mail-order hatcheries, agri-
cultural feed stores, and other venues that sell or
display live poultry should provide health-related
information to owners and potential owners.
This should include information about the risk
of acquiring Salmonella infection from contact
with live poultry and measures to prevent such
infections. Other venues that sell live animals,
such as pet stores, should also provide educa-
tional materials to customers about the risk of ill-
ness and prevention of zoonotic infections. This
is especially important for animals considered
to have a high risk of transmitting disease to hu-
mans (eg, reptiles, amphibians, and live poultry).
Evidence-based prevention messages and free
educational materials are available in multiple
formats and in multiple languages on the CDC
Healthy Pets, Healthy People website (www.cdc.
gov/healthypets/).
a. Operators and staff

Operators and staff should be aware that
certain populations are more likely than oth-
ers to develop serious illness from pathogens
transmitted in animal contact settings. The
risk of infection leading to serious illness is
particularly high in children < 5 years of age.
Other groups that have an increased degree
of risk include people with waning immunity
(eg, individuals > 65 years of age), pregnant
women, or people who are immunocompro-
mised (eg, those with HIV-AIDS, without a
functioning spleen, or receiving immunosup-
pressive treatments). Individuals considered
to be at high risk for serious illness should
take heightened precautions or avoid animal
exhibits. In addition to thorough and frequent
handwashing, heightened precautions could
include avoiding contact with animals and
their environments.

Venue operators and staff (all individuals
involved with animal contact activity in any
public setting) should take the following steps
for public health and safety:

¢ Become familiar with and implement the
recommendations in this compendium.

e Consult with veterinarians, state and local
agencies, and cooperative extension personnel
on implementation of the recommendations.

¢ Become knowledgeable about the risks for
disease and injury associated with animals
and be able to explain risk-reduction mea-
sures to staff members and visitors.

Be aware of populations at high risk for disease

and injury interacting with animals and of the

presence of animals that pose a high risk for
causing disease and injury within the venue.

Each of the following aspects should be
taken into consideration in facility design
and operation, educational messaging, and
animal care and management:

e Direct public contact with ill animals is
inappropriate for any audience.

e Children < 5 years of age should not
have direct contact with animals that
are considered likely to carry zoonotic
pathogens (eg, preweaned calves, rep-
tiles, amphibians, or live poultry).

e Children < 5 years of age are also at high
risk for disease and injury from contact
with other animals and should be su-
pervised at all times to discourage hand-
to-mouth activities (eg, nail biting and
thumb sucking), contact with manure,
and contact with soiled bedding.

e Individuals > 65 years of age and those
with weakened immune systems (eg, peo-
ple with HIV-AIDS, without a functioning
spleen, or receiving immunosuppressive
treatment) also have a high risk of devel-
oping serious illness from contact with
animals carrying zoonotic diseases.

e Pregnant women are at risk of still-
birth, miscarriage, and preterm deliv-
ery from certain pathogens that might
be present in animal contact settings.

e Direct contact with venomous or other-
wise dangerous animals (eg, venomous
reptiles, nonhuman primates, or certain
carnivores and other rabies reservoir spe-
cies) should be completely prohibited (See
the Animal Care and Management section
for more information on these species)

* Live animals, especially reptiles, amphib-
ians, and poultry, should not be given as
prizes at fairs, carnivals, or other events.

Ensure that visitors receive educational mes-

sages before entering an exhibit, including

information that animals can cause injuries

or carry germs that can cause serious ill-

ness, along with recommended prevention

measures (Figure |; Appendix 2'3).

Provide information in a simple and easy-to-

understand format that is age appropriate

and language appropriate.

Provide information in multiple formats

(eg, signs, stickers, handouts, and verbal in-

formation) and languages.

Provide information to people arranging school

field trips or classroom exhibits so they can ed-

ucate participants and parents before the visit.

Encourage compliance by the public with risk-

reduction recommendations, especially compli-
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3 PEOPLE SICK

Some people are more likely to get sick: babies,
toddlers, pregnant women, older adults, and
those with weakened immune systems.

Stay Healthy:

= No food, drinks, baby bottles, pacifiers,
toys, or strollers in animal areas.

= Watch kids & those with intellectual

Be aware that the risks associated
with animal contact are higher
among people of certain age groups
and health conditions, especially
children <5 years of age, pregnant
women, anyone > 65 years of age,
and individuals with weakened im-
mune systems, than for others.
Supervise children properly at
all times while in the presence
of animals and areas with animal
waste; prevent inappropriate
contact with animals and sitting
or playing on the ground.
Practice proper hand hygiene,
including washing hands imme-
diately upon exit of the animal
area and before any hand-to-
mouth activity or eating is done.
Practice proper hand hygiene af-
ter any contact with shoes, stroll-
ers, or clothing that might have
come in contact with animals,
their waste, or their bedding.
Report any animal bites or inju-
ries promptly to the venue opera-

STOP GERMQ!

Figure 1—Suggested sign or handout for use in safety education of visitors en-
tering animal areas of petting zoos or other exhibits (available at www.nasphv.
org/documentsCompendiumAnimals.html [accessed Sep 14, 2017]).

1278

disabilities around animals.

® Make sure kids don't put their fingers or

other things in their mouths.

® Wash hands with soap & water right after

visiting the animals.

Washington State Department of Health - DOH 333-207 October 2014 fi_’h

ance with handwashing procedures as visitors
exit animal areas (Figure 2; Appendix 3).1->257
Ensure compliance with licensing and reg-
istration requirements under the Animal
Welfare Act per USDA guidelines for dealers,
exhibitors, transporters, and researchers.??®
Comply with local and state requirements
for reporting animal bites or other injuries.

b. Visitors

Visitors to animal exhibits and those partici-

pating in interaction activities of any kind should
be presented with effective educational messag-
es aimed at ensuring compliance with the follow-
ing recommendations:

tor and to authorities per local or
state law.

e Understand that certain diseases
shared between animals and
people can also pass from people
to animals.

2. Facility design and use

Venues should be divided into 3
types of areas: nonanimal areas (where
animals are not permitted, with the ex-
ception of service animals), transition
areas (located at entrances and exits to
animal areas), and animal areas (where
animal contact is possible or encour-
aged; Figure 3).

a. Layout and traffic patterns

(1) Animal area considerations.
The design of facilities and animal pens
should minimize the risk associated
with animal contact (Figure 3), including
limiting direct contact with manure and en-
couraging handwashing (Appendix 3). The
design of facilities or contact settings might
include double barriers to prevent contact
with animals or contaminated surfaces ex-
cept in specified animal interaction areas.
Contact with fecal material or soiled bed-
ding in animal pens increases risk of expo-
sure to pathogens, and facility designs and
policies should limit or prevent this type
of exposure, especially to individuals who
might be at high risk for infection.

Investigations of previous outbreaks

have revealed that temporary exhibits are

JAVMA Vol 251 * No. | | * December 1,2017


http://avmajournals.avma.org/action/showImage?doi=10.2460/javma.251.11.1268&iName=master.img-000.jpg&w=299&h=460

Wash Hands When Leaving
Animal Exhibits
WHO

& Everyone, especially young children, older individuals, and people with
! weakened immune systems

WHEN

Always Wash Hands:

@ After touching animals or their living
area

':j After leaving the animal area
'@ After taking off dirty clothes or shoes
'gj After going to the bathroom
'@ Before preparing foods, eating, or drinking

HOW

F Wet your hands with clean,
running water

F Apply soap

&8 Rub hands together to make a lather and scrub well, including backs of
" hands, between fingers, and under fingernails

##1 Rub hands at least 20 seconds. Need a timer? Hum the “Happy Birthday"”
! song from beginning to end twice

..'ﬁ Rinse hands

F Dry hands using a clean paper towel or air dry them. Do not dry hands
on clothing

L Far mare infoematian, visit COC Healty Pes, ite govihesithypets) and £DC*

¢ Children should not be allowed to sit

) or play on the ground in animal ar-

eas or on manure piles. If hands be-
come soiled, supervise handwashing
immediately.

e For areas where animal contact is
encouraged, a 1-way flow of visitors
is recommended, with separate en-
trance and exit points (Figure 3).

e Control visitor traffic to prevent
overcrowding.

¢ Ensure that animal feed bowls or
bins and water are not accessible to
the public.

e Allow the public to feed animals
only in circumstances where con-
tact with animals is controlled (eg,
with barriers).

e Do not provide animal feed in contain-
ers that can be eaten by people (eg,
ice cream cones) to decrease the pos-
sibility of children eating food that has
come into contact with animals.

e Promptly remove manure and soiled
animal bedding from exhibit areas.

e Assign trained staff members to en-
courage appropriate human-animal
interactions, to identify and reduce
potential risks for patrons, and to pro-
cess reports of injuries and exposures.

¢ Ensure that visitors do not have ac-
cess to animals that are not part of
the defined interaction area, espe-
cially in on-farm visit situations.

¢ Store animal waste and specific tools

for waste removal (eg, shovels and

Figure 2—Suggested sign to encourage compliance with handwashing proce-
dures as a means of reducing the possible spread of infectious disease (available in
several languages at www.cdc.gov/healthypets/publications/index.html#animal-

pitchforks) in designated areas that
are restricted from public access.

exhibits-and-handwashing [accessed Jun 30, 2017]).

often not designed appropriately. Common
problems include inadequate barriers, floors
and other surfaces that are difficult to keep
clean and disinfect, insufficient plumbing,
lack of signs regarding potential health
risks and risk prevention measures, and in-
adequate handwashing facilities.?>32:33.125
Specific recommendations might be neces-
sary for certain settings, such as schools and
childcare facilities (Appendix 4'-3).

Recommendations for animal areas are
as follows:

e Do not allow consumption of food or bev-
erages in animal areas.

e Do not allow toys, pacifiers, spill-proof
cups, baby bottles, strollers or similar
items to enter animal areas.

e Prohibit smoking and other tobacco prod-
uct use in animal areas.

JAVMA Vol 251 * No. | | * December 1,2017

e Avoid transporting manure and soiled
bedding through nonanimal areas or
transition areas. If this is unavoidable,
take precautions to prevent spillage.

Where feasible, clean and disinfect the
animal area (eg, flooring and railings) as
necessary.

Provide adequate ventilation for ani-
mals?3® and people, but avoid creating air
movement that distributes dust, which
may contain contaminants.

Minimize the use of animal areas for pub-
lic activities (eg, weddings and dances).
If areas previously used for animals must
be used for public events, they should be
cleaned and disinfected, particularly if
food or beverages are served.

For bird encounter exhibits, refer to the
NASPHV’s psittacosis compendium!®® for
recommendations regarding disease pre-
vention and control.

Visitors to aquatic touch tank exhibits should
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Design 1

Nonanimal area

/y.
Signs | | Signs “%—‘

m : M
Entry | | "‘::'e':" | F2) Exit
—ed> —t

Design 2
Nonanimal
area I
Signs __4‘!-:“; Signs
A X Animal
..g,_.g ™ = pra < area
s
Signs f'ézi- Signs
I:l Transition into or out of animal el Flow of
area (single entry and exit shown visitors
in Design 2)
Storage for strollers and other &= Hand-washing
personal items - = station

Figure 3—Examples of 2 designs for facilities with animal ex-
hibit areas, including clearly designated animal areas, nonanimal
areas, and transition areas with handwashing stations and signs.'
(Adapted from NASPHV Animal Contact Compendium Com-
mittee 2013. Compendium of measures to prevent disease asso-
ciated with animals in public settings, 2013. | Am Vet Med Assoc
2013;243:1270—1288. Reprinted with permission.)

be advised not to participate if they have
open wounds. Handwashing stations and
signs should be provided as for other venues.

* When using animals or animal products
(eg, pelts, fecal material, or owl pellets)
for educational purposes, use them only
in designated animal areas. Animals and
animal products should not be brought
into school cafeterias or other areas
where food and beverages are stored,
prepared, served, or consumed.

¢ When animals are in school classrooms,
specific areas must be designated for ani-
mal contact (Appendix 4). These areas
must be thoroughly cleaned after use.
Parents should be informed of the pres-

ence of animals as well as the benefits
and potential risks associated with ani-
mals in school classrooms.

e Immersion exhibits (where members of
the public enter into the animal space)
present additional opportunities for
transmission of infectious agents. Entry
into these spaces can lead to increased
contamination of clothes, shoes, and
other items, therefore increasing risk for
disease. Lack of barriers between animals
and people also increases the risk for in-
jury. These exhibits heighten the need
for supervision and awareness by venue
operators and attendees.

(2) Transition area considerations. The
following steps are recommended for man-
agement of transition areas between non-
animal and animal areas. Establishing transi-
tion areas through which visitors pass when
entering and exiting animal areas is critical.
The transition areas should be designated as
clearly as possible, even if they are concep-
tual rather than physical (Figure 3).

Entrance transition areas should be de-
signed to facilitate education:

e Post signs or otherwise notify visitors
that they are entering an animal area and
that there are risks associated with ani-
mal contact (Figure 1).

¢ Instruct visitors not to eat, drink, smoke,
place their hands in their mouth, or use
bottles or pacifiers while in the animal area.

e Establish storage or holding areas for
strollers and related items (eg, wagons
and diaper bags).

Exit transition areas should be designed

to facilitate handwashing (Appendix 3):

* Post signs or otherwise instruct visitors
to wash their hands when leaving the ani-
mal area (Figure 2).

* Provide accessible handwashing stations
for all visitors, including children and
people with disabilities (Figure 3).

e Position venue staff members near exits
to encourage compliance with proper
handwashing.

e Post signs or otherwise instruct visitors
to exercise proper handwashing when
handling shoes, clothing, and strollers
that might have come in contact with ani-
mal bedding or waste.

(3) Nonanimal area considerations. Recom-
mendations for nonanimal areas are as follows:

e Do not permit animals, except for service
animals, in nonanimal areas.

e Restrict storage, preparation, serving,
and consumption of food and beverages
to nonanimal areas.
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* Provide handwashing facilities and display
handwashing signs where food or bever-
ages are served (Figure 2; Appendix 3).
e Separation of food from animal contact
areas is of particular importance to farm
visit venues; this includes food tasting,
distribution of food samples, and con-
sumption of beverages, snacks, or meals.
b. Cleaning and disinfection

Cleaning and disinfection practices should
be tailored to the specific situation. For exam-
ple, most parasitic pathogens, such as Cryp-
tosporidium parvum, are resistant to most
disinfectants. When a particular organism has
been identified, additional guidance regarding
specific disinfectants can be found in other
resources.? General recommendations are
that all surfaces should be cleaned thoroughly
to remove organic matter before disinfection.
Prompt, safe removal of fecal matter reduces
the risk of infection. Disinfectants, such as
bleach and quaternary ammonium, should
be used in accordance with the manufacturer
label. Most compounds require > 10 minutes
of contact time with a contaminated surface
to achieve the desired result. Animals should
be removed during the cleaning process and
should not reenter the area until after disin-
fected surfaces have been thoroughly rinsed.

Venue operators should strive to develop
an integrated pest management program to
eliminate or reduce the risk of exposure to
pathogens carried by pests. Carriers of con-
cern include flies, mosquitos, ticks, and fleas
as well as rodents.
c. Unpasteurized food and products

Unpasteurized or raw dairy products (eg,
milk, cheese, and yogurt) and unpasteurized
cider or juices are potential sources of food-
borne pathogens. Consumption of such prod-
ucts should be prohibited.
d. Drinking water

Local public health authorities should in-
spect drinking water systems before use. Only
potable water should be used for consumption
by animals and people. Backflow prevention
devices should be installed between outlets
in livestock areas and water lines supplying
other areas on the grounds. If the water sup-
ply is from a well, adequate distance should be
maintained from possible sources of contami-
nation (eg, animal holding areas and manure
piles). Maps of the water distribution system
should be available for use in identifying po-
tential or actual problems. The use of outdoor
hoses should be minimized, and hoses should
not be left on the ground. Hoses that are ac-
cessible to the public should be labeled to in-
dicate the water is not for human consump-
tion. Operators and managers of facilities in

settings where treated municipal water is not
available should ensure that a safe water sup-
ply (eg, bottled water) is available.

. Animal care and management

a. Selection of animals for use in public settings

The risk for disease or injury from animal
contact can be reduced by carefully managing
animal use. The following recommendations
should be considered for management of ani-
mals in contact with the public:

e Direct contact with some animals is inap-
propriate in public settings, depending
on expected audiences. Use of preweaned
calves, reptiles, amphibians, and live poul-
try (including chicks) is not appropriate in
nursing homes, schools, daycares, or other
venues where groups at high risk for seri-
ous infection are expected to be present;
contact with other young ruminants such
as lambs or goat kids is also of increased
concern in such settings. Animals showing
signs of illness are not appropriate for use
in public settings. In addition, direct con-
tact with species known to serve as reser-
voirs for rabies virus (eg, bats, raccoons,
skunks, foxes, and coyotes) should not be
permitted. Certain nonhuman primates are
of particular concern because of the types
of pathogens they can transmit to people,
such as B virus.?4

e Because of their strength, unpredictability,
or ability to produce venom, certain do-
mestic, exotic, or wild animals should be
prohibited from exhibition settings where
a reasonable possibility of animal contact
exists. Species of primary concern include
certain nonhuman primates, certain carni-
vores (eg, lions, tigers, ocelots, wolves and
wolf hybrids, and bears), and venomous spe-
cies (eg, some reptiles and invertebrates).

b. Routine animal care

Venue operators and staff should monitor
animals daily for signs of illness and ensure
that animals receive appropriate veterinary
care. Ill animals, animals known to be in-
fected with a zoonotic pathogen, and animals
from herds with a recent history of abortion,
diarrhea, or respiratory disease should not be
exhibited. To decrease shedding of pathogens,
animals should be housed in a manner to mini-
mize stress and overcrowding.

c. Veterinary care and animal health

Venue operators should retain and use
the services of a licensed veterinarian. Regu-
lar herd or flock inspection while animals are
present in the venue is a critical component
of monitoring health. When necessary, Certifi-
cates of Veterinary Inspection from an accred-
ited veterinarian should be up-to-date accord-
ing to local or state requirements for animals in
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public settings. Preventive care, including vac-
cination and parasite control appropriate for
the species, should be provided with appropri-
ate input from the herd or flock veterinarian.

(1) Vaccination against rabies virus. All
animals should be housed in a manner that
reduces potential exposure to wild animals
that may serve as rabies virus reservoirs.
Mammals should also be up-to-date for
rabies vaccinations according to current
recommendations.?>?> These steps are par-
ticularly critical in areas where rabies is en-
demic and in venues where human-animal
contact is encouraged or possible. Because
of the extended incubation period for ra-
bies, unvaccinated mammals should be vac-
cinated = 1 month before they have contact
with the public. If no licensed rabies vac-
cine exists for a particular species (eg, goat,
swine, llama, or camel) that is used in a set-
ting where public contact occurs, consul-
tation with a veterinarian regarding extral-
abel use of rabies vaccine is recommended.
A vaccine administered in an extralabel
manner does not provide the same degree
of assurance as a vaccine labeled for use in
a given species; however, extralabel use of
rabies vaccine might provide protection for
some animals and thus decrease the prob-
ability of rabies transmission.?3? Mammals
that are too young to be vaccinated should
be used in exhibit settings only if additional
restrictive measures are available to reduce
risks (eg, using only animals that were born
to vaccinated mothers and housed in a man-
ner to avoid rabies exposure). In animal
contact settings, rabies testing should be
considered for animals that die suddenly.

(2) Vaccination against enteric patho-
gens. While vaccines against certain enteric
pathogens (eg, Salmonella spp and E coli
O157:H7) are available for specific animal
species, insufficient evidence currently ex-
ists to support the use of these products to
reduce transmission of disease to people
in public settings.?¥! More research is nec-
essary and encouraged before firm recom-
mendations can be made.

(3) Other considerations for vaccination.
Vaccination of slaughter-class animals be-
fore displaying them at fairs might not be
feasible because of the slaughter withdraw-
al period that is needed when certain vac-
cines are used.

(4) Testing for zoonotic pathogens. Rou-
tine screening for zoonotic diseases is not
recommended, except for C psittaci infec-
tion in bird encounter exhibits'® and tu-
berculosis in elephants'®® and primates.?#?
Screening tests are available for some en-

teric pathogens (eg, STEC and Salmonella
spp); however, the interpretation of test
results can be problematic. Shedding can
be intermittent, and negative results do
not indicate an animal was not shedding
an organism at an earlier time or will not
start shedding in the near future. There is
no established guidance for management of
animals with positive test results, and inap-
propriate interpretation might lead to unnec-
essary treatments, quarantine, or euthanasia.

4. Birthing exhibits

Animal birthing exhibits are increasingly
popular. However, it is important for organizers
and attendees to understand that animals such
as goats, sheep, and cattle giving birth might be
shedding pathogens, such as C burnetii, Brucella
spp, Leptospira spp, and L monocytogenes. Or-
ganizers should be aware of the following steps
to reduce the risk of disease transmission:

e Ensure that the public has no contact with
newly born animals or birthing byproducts
(eg, the placenta).

¢ Ensure that attendees and staff who are par-
ticularly vulnerable to zoonotic diseases
(eg, pregnant women, people with cardiac
valvular disease and other heart conditions,
and people with weakened immune sys-
tems) and the parents of small children un-
derstand the risks of attending or working at
these exhibits.

e Thoroughly clean and disinfect the birthing
area after each birth, and use appropriate
safety precautions and disposal methods for
discarding waste products.

e If abortions or stillbirths occur, the exhibit
should be closed; operators should work with
their veterinarians to determine the cause of
abortions or stillbirths.

¢ Birthing events should be held outdoors or in
well-ventilated areas to reduce the risk for hu-
man exposure to aerosolized pathogens.

Additional information is available electroni-
cally in the CDC fact sheet on Q fever safety at
livestock birthing exhibits.243

5. Considerations regarding variant influenza

In response to the influenza A (H3N2) vari-
ant virus outbreaks associated with swine at agri-
cultural fairs in 2011 through 2012, the following
prevention strategies have been recommended?#4:

e All people should take routine preventive ac-
tions (eg, practice appropriate hand hygiene)
at fairs to reduce potential influenza virus
transmission between pigs and people.

¢ People at high risk of serious influenza-related
complications should avoid exposure to pigs
at fairs.

e Measures should be taken to reduce the pres-
ence of pigs with clinical signs of disease at
these events.
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Potential strategies to mitigate the risk for in-
traspecies and interspecies transmission of influ-
enza viruses at agricultural fairs include shorten-
ing the swine exhibition period, consulting with
a veterinarian to determine whether vaccination
of swine against influenza is appropriate, and al-
lowing = 7 days’ time between exhibitions before
showing a pig or its penmates to reduce the risk
of spreading influenza.?¥4 More detailed and cur-
rent recommendations for fairs can be found at the
NASPHV website.?34

V. Summary

Contact and interaction with animals in public
settings can be a valuable means of education and
entertainment. People who provide these opportu-
nities to the public as well as those attending such
venues should be aware of the potential health
risks associated with such venues and understand
that even apparently healthy animals can transmit
pathogens. The recommendations included in this
compendium will help venue operators, staff, and
attendees reduce the risk for injury and zoonotic
disease transmission in these settings.
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Appendix 2

Animals in Public Settings: Recommendations for Venue Operators, Staff, and Volunteers'-3

All individuals involved with animal contact activity in any public setting should be aware of the following risks for disease and
injury associated with animals in public settings:

e Disease and injuries have occurred following contact with animals and their environment.

e Animals that appear healthy can carry harmful germs that can make visitors sick.

e Visitors can pick up harmful germs when they touch animals or animal droppings or enter animal environments (even without directly
contacting the animals).

e Visitors can rid themselves of most harmful germs acquired if they wash their hands immediately after leaving an animal area. Visitors
should wash their hands even if they did not directly contact the animals.

e The risk for developing serious or life-threatening zoonotic disease from contact with animals is higher for some visitors, especially children
< 5 years of age, persons = 65 years of age, pregnant women, and people with weakened immune systems, than for others.

e Direct contact with some animals is inappropriate for some, or all, audiences in public settings.

e No visitors should have contact with ill animals.

e Direct contact with preweaned calves, reptiles, amphibians, and live poultry is not appropriate for people at high risk for zoonotic
disease transmission, and direct contact with young ruminants of other species (eg, goats and sheep) is of increased concern for these
individuals.

e Dangerous animals (eg, nonhuman primates, certain carnivores, other rabies reservoir species, and venomous reptiles) should be
prohibited from having direct contact with the public.

e Live animals, especially reptiles, amphibians, and live poultry, should not be given as prizes at fairs, carnivals, or other events.

Operators and all individuals involved with the animal contact activity should educate visitors (with simple instructions in
multiple age-appropriate and language-appropriate formats) about the following before they enter animal areas:

e Risks for disease and injury, including the information that children < 5 years of age, people > 65 years of age, pregnant women, and those
with weakened immune systems are at greater risk than others of developing serious zoonotic diseases.

e Handwashing and assisting children with handwashing immediately after visiting an animal area.

e Avoiding eating, drinking, or placing things in their mouths after animal contact or after visiting an animal area, until they have washed
their hands.

e Closely supervising children.

e Awareness that objects such as clothing, shoes, and stroller wheels can become soiled and serve as a source of germs after leaving an animal
area.

Operators and all individuals involved with the animal contact activity should take the following steps to maintain a safe
environment when animals are present in public settings:

e Design the venue with safety in mind by having designated animal areas, nonanimal areas, and transition areas; temporary exhibits and

animal interaction areas used in farm visits, agritourism venues, etc may need additional measures to minimize risks of injury or disease

transmission.

Do not permit animals other than service animals in nonanimal areas.

Assign trained staff members to monitor animal contact areas to ensure visitor safety.

Exclude food and beverages, toys, pacifiers, spill-proof cups, baby bottles, and smoking and related activities from animal contact areas.

Keep the animal areas as clean and disinfected as possible, and limit visitor contact with manure and animal bedding.

Allow feeding of animals only if contact with animals can be controlled (eg, over a barrier), and do not provide feed in containers that

might be consumed by persons (eg, ice cream cones).

e Design transition areas for entering and exiting animal areas with appropriate signs or notifications regarding risks associated with animal
contact and location of handwashing facilities.

e Maintain handwashing stations that are accessible to children and people with disabilities, and direct visitors to wash their hands

immediately upon exiting animal areas.

Position handwashing stations in places that encourage handwashing when exiting animal areas.

Maintain handwashing facilities and stations to include routine cleaning and restocking to ensure an adequate supply of paper towels and

soap.

Ensure that animals receive appropriate preventive care, including vaccinations and parasite control appropriate for the species.

Provide potable water for animals.

Provide handwashing facilities where food and beverages are stored, prepared, served, or consumed.

Prohibit consumption of unpasteurized dairy products (eg, raw milk), ciders, and juices.

Minimize use of animal areas at other times for public activities (eg, weddings, dances, and barbecues).

Handwashing is the most important prevention step for reducing disease transmission associated with animals in public
settings.

(Adapted from NASPHV Animal Contact Compendium Committee 2013. Compendium of measures to prevent disease associated with
animals in public settings, 2013. | Am Vet Med Assoc 2013;243:1270—1288. Reprinted with permission.)
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Appendix 3

Handwashing Recommendations to Reduce Disease Transmission From Animals in Public Settings'-3

General Recommendations

Handwashing is the most important prevention step for reducing disease transmission associated with animals in public settings. Hands should
always be washed immediately when exiting animal areas, even if direct animal contact was not made; handwashing is also important after
removing soiled clothing or shoes and before eating, drinking, or handling food. Venue staff members should encourage visitors to wash hands
immediately upon exiting animal areas.

Correct Handwashing Procedure

e Wet hands with clean, running water (warm or cold) and apply soap; rub hands together to make a lather and scrub them well (be sure to
scrub the backs of hands, between fingers, and under nails); continue rubbing hands for at least 20 seconds; rinse hands well under running
water.

e Dry hands with a clean disposable paper towel or air-dry them. Do not dry hands on clothing.

e Assist young children with washing and drying their hands.

Establishment and Maintenance of Handwashing Facilities or Stations

e The number of handwashing facilities or stations should be sufficient for the maximum anticipated attendance, and facilities should be
accessible for children (ie, low enough for children to reach or equipped with a stool) and people with disabilities as well as the general
population.

e Handwashing facilities and stations should be conveniently located in transition areas between animal and nonanimal areas and in
nonanimal food concession areas.

e Maintenance of handwashing facilities and stations should include routine cleaning and restocking to ensure an adequate supply of paper
towels and soap.

e Running water should be of sufficient volume and pressure to remove soil from hands. Volume and pressure might be substantially
reduced if the water supply is furnished from a holding tank; therefore, a permanent, pressurized water supply is preferable.

e Handwashing stations should be designed so that both hands are free for handwashing by having operation with a foot pedal or water that
stays on after hand faucets are turned on.

e Liquid soap dispensed by a hand pump or foot pump is recommended.

e To increase compliance, water temperature should be set at what is considered comfortable.?”

e Communal basins, in which water is used by more than | person at a time, are not adequate handwashing facilities.

Recommendations Regarding Hand-Sanitizing Agents

e Washing hands with soap and water is the best way to reduce the number of germs on them. If soap and water are not available, use an
alcohol-based hand sanitizer that contains at least 60% alcohol in the interim until hands can be properly washed.

e Visible contamination and dirt should be removed before using hand sanitizers. Hand sanitizers may not be as effective when hands are
visibly dirty or greasy.

e Even when hand sanitizer is used, visitors should always wash hands with soap and water as soon as possible after exiting animal areas;
alcohol-based hand sanitizers can quickly reduce the number of germs on hands in some situations, but these products are not effective
against all germs.

Correct Use of Hand Sanitizers

e Apply the product to the palm of | hand.
e Rub your hands together.
e Rub the product over all surfaces of your hands and fingers until your hands are dry.

Handwashing Sign Recommendations

e At venues where human-animal contact occurs, signs regarding proper handwashing practices are critical to reduce disease transmission.

e Signs that remind visitors to wash hands should be posted at exits from animal areas (ie, exit transition areas) and in nonanimal areas
where food is served and consumed.

e Signs should be posted that direct all visitors to handwashing stations when exiting animal areas.

e Signs with proper handwashing instructions should be posted at handwashing stations and in restrooms to encourage proper practices.

e Handwashing signs should be available in multiple age-appropriate and language-appropriate formats.

(Adapted from NASPHV Animal Contact Compendium Committee 2013. Compendium of measures to prevent disease associated with
animals in public settings, 2013. | Am Vet Med Assoc 2013;243:1270—1288. Reprinted with permission.)
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Appendix 4

Guidelines for Exhibition of Animals in School and Childcare Settings'-3

General Recommendations

Animals are effective and valuable teaching aids, but safeguards are required to reduce the risk for infection and injury. Other groups have
developed recommendations similar to those provided here. 75204205

Ensure that teachers and staff know which animal species are inappropriate as residents or visitors to the facility and which animals should
not be in direct contact with children (See animal-specific recommendations in this Appendix).

Ensure that personnel providing animals for educational purposes are knowledgeable regarding animal handling and zoonotic disease
issues. People or facilities that display animals to the public should be licensed by the USDA.

Inform parents of the presence of animals as well as the benefits and potential risks associated with animals in school classrooms. Consult
with parents to determine special considerations needed for children who are immunocompromised, have allergies, or have asthma.
Educate children about harmful germs that can spread between animals and people and about proper handwashing technique.

Wash hands right after contact with animals, animal products, or feed or after being around animal environments.

Supervise human-animal contact, particularly involving children < 5 years of age.

Display animals in enclosed cages or under appropriate restraints.

Do not allow animals used in schools or daycares to roam, fly free, or have contact with wild animals.

Designate specific areas for animal contact. Do not allow food or drink in animal contact areas; do not allow animals in areas where food
and drink are stored, prepared, served, or consumed.

Clean and disinfect all areas where animals and animal products have been present. Children should perform this task only under adult
supervision.

Do not clean animal cages or enclosures in sinks or other areas used to store, prepare, serve, or consume food and drinks.

Obtain a certificate of veterinary inspection, proof of rabies vaccination, or both according to local or state requirements for the species
being exhibited. Also, ensure veterinary care, including preventive health programs for endoparasites and ectoparasites as appropriate for
the species.

Animal-Specific Recommendations
Refer to the general guidelines regarding species for which specific recommendations are not provided in this section (eg, nonpsittacine birds
and domestic dogs, cats, rabbits, and rodents [including mice, rats, hamsters, gerbils, guinea pigs, and chinchillas]).

Reptiles (eg, turtles, snakes, and lizards): Do not keep reptiles in facilities with children < 5 years of age, and do not allow children of this
age group to have direct contact with these animals.

Amphibians (eg, frogs, toads, salamanders, and newts): Do not keep amphibians in facilities with children < 5 years of age, and do not allow
children of this age group to have direct contact with these animals.

Live poultry (eg, chicks, ducklings, and goslings): Do not keep live poultry in facilities with children < 5 years of age, and do not allow
children of this age group to have direct contact with these animals.

Ferrets: Do not keep ferrets in facilities with children < 5 years of age, and do not allow children of this age group to have direct contact
with these animals to avoid bites. Ferrets should be up-to-date for rabies vaccination.

Farm animals: Certain animals (eg, calves, goats, and sheep) intermittently excrete substantial numbers of germs; therefore, these farm
animals are not appropriate in facilities with children < 5 years of age and should not be displayed to older children in school settings
unless meticulous attention to personal hygiene can be ensured.

Guide, hearing assistance, or other service animals and trained animals used in law enforcement: These may be used in accordance with
recommendations from the sponsoring organizations when they are under the control of a person familiar with the specific animal.
Psittacine birds (eg, parrots, parakeets, and cockatiels): Consult the psittacosis compendium'®® and seek veterinary advice.

Fish: Children < 5 years of age and people with weakened immune systems should not clean aquariums. Wash hands before and after
cleaning aquariums, and wear gloves if hands have cuts or wounds or when working with rough rocks or spiny fish. Do not dispose of
aquarium water in sinks used for food preparation or for obtaining drinking water.

Animal products: Assume that products such as owl pellets and frozen rodents used to feed reptiles are contaminated with Salmonella
organisms. Dissection of owl pellets should not be performed in areas where food is stored, prepared, served, or consumed. Children <5
years of age should not be allowed to have direct contact with animal products unless the product has been treated to eliminate harmful
germs.

Animals Not Recommended in School or Childcare Settings

Inherently dangerous animals (eg, lions, tigers, cougars, and bears).

Nonhuman primates (eg, monkeys and apes).

Mammals that pose a high risk for transmitting rabies (eg, bats, raccoons, skunks, foxes, and coyotes).

Aggressive or unpredictable wild or domestic animals.

Stray animals with unknown health and vaccination history.

Venomous or toxin-producing spiders, insects, reptiles, and amphibians.

Animals that pose a high risk for zoonotic disease transmission (eg, preweaned calves, reptiles, amphibians, and live poultry) or bites (eg,
ferrets).

Adapted from NASPHV Animal Contact Compendium Committee 2013. Compendium of measures to prevent disease associated with
animals in public settings, 2013. | Am Vet Med Assoc 2013;243:1270—1288. Reprinted with permission.)
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