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Abstract

Information on companion animals in Hawai'iis lacking. The Hawai'i Department
of Health’s Hawai'i Health Survey, collected data on adults and households
by telephone interview. National estimates of companion animals range
from 50-67%. However, the estimate from Hawai‘i was lower with 39% of
households in Hawai'i having a companion animal that spends part or all of
the day indoors, including 29.5% of households with dogs and 14.7% with
cats. There may be multiple reasons the count is lower for Hawai'i and pos-
sible factors are identified.

There were significant differences in companion animals by ethnicity with
Whites having the highest percentage of cats (25.8%) and Japanese the
highest percentage of dogs (33.8%). Differences were observed between
Asian ethnicities and Native Hawaiians. Specifically, individuals of Japanese
ethnicity were more likely to have dogs, while Native Hawaiians were more
likely to have cats compared to other Asian and Other Pacific Island ethnici-
ties. Furthermore, companion animals were associated with counties other
than Honolulu, lower poverty, ownership of a car or home, women, education,
and middle-aged adults. Thus, many households in Hawai‘i may not have
the resources for a companion animal. Adults who rated their general health
excellent had the highest association with having a cat(s). Asthma was higher
for women living with dogs than women without cats or dogs. Asthma was
lowest for men with cats compared to other groups for men and women.

This study contributes to the understanding of complex interrelationships of
humans, animals, and their environment which is gaining momentum under
the umbrella of “One Health” by supporting increased collaboration and new
data sources.
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CA = companion animal(s); specifically, cats and dogs

CASRO = Council of American Survey Research Organizations
CDC = Centers for Disease Control and Prevention

COVID-19 = Coronavirus disease 2019

HBRFSS = Hawai'i Behavioral Risk Factor Surveillance System
HHS = Hawai'‘i Health Survey

HIHS = Hawaiian Humane Society

NHOPI = Native Hawaiians or Other Pacific Islanders

SMS = SMS Research & Marketing Services Inc. of Hawai'i
ZCTA = ZIP Code Tabulation Area

Introduction
Companion Animals in Households

Estimates of percentages of companion animals (CA) in the
continental US households range from 50% to 67%, with the US
Census Bureau estimate at 50%, considered “the gold standard”,
or most reliable.!* Regardless of the source, percentages have
increased in the last 40 years.’

Adoptions of CA increased during the coronavirus disease
2019 (COVID-19) pandemic (1 in 5 households acquired a
CA). Many CA were from animal shelters which helped more
shelters reach their no-kill benchmark of 90% save rate.%’
CA may have provided social support, and physiological and
psychological health benefits while human interaction was
limited.”® The American Veterinary Medical Association stated
that during the COVID-19 pandemic; “one thing that millions
of people have been able to rely on has been the companionship
and love of their pets.”

On O‘ahu, during the COVID pandemic, Featherand Fur Animal
Hospital reported increased caseloads during 2020, attributed
to increased adoptions and adult awareness of issues with their
CA. (Brian Walsh, DVM/Medical Director. Oral Communica-
tion. Feather and Fur Animal Hospital. Kailua, HI. A telephone
call, September 21, 2020, https://www.featherandfur.com/).
Although; there is a history of estimating CA in the US, there
is limited information on CA in households in Hawai‘i.! Two
estimates of CA in Hawai‘i households (64% and 60%) are
higher than many estimates for US households.>'* However,
Hawai‘i has a mixed reputation for CA: known for being a pet
‘obsessed’ state by analyzing tweets and hashtags, yet ranked
as one of the least pet-friendly states based on home security
and anti-abuse laws.'""*

CA Expenditures

Expenditures for CA in the US have increased yearly and in-
dicate the importance of CA. For example, $136.8 billion was
spent on CA in 2022 (10.8% increase from 2021), including
$58.1 billion spent on pet foods and treats (16.2% increase
from 2021), and $35.9 billion on veterinary care and product
sales (4.7% increase)."
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Health and the Animal Bond

Multiple research institutes and health researchers are inves-
tigating the bond between CA and humans.'*!"” Strikingly, the
Human Animal Bond Research Institute estimates $11.7 bil-
lion saved on health care costs associated with having a CA.'3
Notably, the Centers for Disease Control and Prevention (CDC)
and research studies report the health benefits of having a CA:
improved blood pressure, cholesterol, depression, and cognitive
functions. The CDC, also, provides information on possible
diseases associated with a specific CA."?' CA can increase
social interaction.?® Additionally, adults with CA may be more
attuned to broader social issues. CA can serve as a gateway to
concerns inclusive of all nature.?

Strikingly, given the interrelationship of humans, animals, plants,
and their environment, CA researchers from multiple disciplines
have proposed to unite human and veterinary medicine under
“One Health.” The goals of One Health include increasing
collaboration, developing data sources, and determining as-
sociations that improve health for all.®

In contrast, negative effects such as asthma and Toxoplasmo-
sis may accompany CA. In childhood, asthma is more likely
among boys than girls. As adults, women are more likely to
have asthma.?* Cats may carry Toxoplasmosis in their feces and
transfer the organism to humans. However, contaminated food
is the leading cause of Toxoplasmosis.”

Abandoned and Free-roaming Cats and Dogs

Abandoned, lost from households, and other free-roaming CA
are abundant on O‘ahu. The Hawaiian Humane Society (HIHS)
estimated that 82% of cats and 51% of dogs taken in were eu-
thanized between 1993-2008."° A 2021-2022 report indicated
an intake of 12 899 animals with 57% of animals adopted, 13%
returned to owners, and 30% of intake animals left unaccounted
for (the number euthanized was not reported).?® There are also
no-kill shelters in Hawai‘i.?’

Cat caretakers work with animal organizations in Hawai‘i to
trap, neuter, release, feed, and care for free-roaming cats.?®
Cat sanctuaries (eg, Lana‘i), also provide humane care.”® Ad-
ditional solutions to prevent euthanasia are increased adoptions,
education, enforcement of laws on abandonment, keeping CA
indoors, and the more effective reduction of cat numbers with
a “higher intensity option” of trap, neuter, and release.*” Also, a
new intramuscular injection for cats has been proposed provid-
ing long-term contraception.’!

Objectives
The primary objective of this study is to provide baseline data

on CAand associated variables. Additionally, data are presented
by ZIP Code Tabulation Area (ZCTA) for planning needs.

Methods

Data are from the Hawai ‘i Health Survey (HHS,2011-2012), an
annual survey of households and adults who lived in Hawai‘i.3?
As an anonymous survey, the HHS is exempt from the Internal
Review Board process (B. Woods, PhD, DOH IRB Adminis-

trator, Hawai‘i Department of Health, Email October 2018).

The sample frame for2011-2012 was all households with landline
telephone service and cell phone contracts issued in Hawai‘i.
The Office of Health Status Monitoring contracted with SMS
Research & Marketing Services Inc. of Hawai‘i (SMS) to con-
ductthe HHS using Computer-Assisted Telephone Interviewing
software to interview a knowledgeable adult > 18 years.

Atotal of 10226 adults were surveyed. The exact survey response
rate is not available, due to changes in the surveillance metrics,
but is estimated to be similar to the Hawai‘i Behavioral Risk
Factor Surveillance System (HBRFSS, response of 44.4% in
2011, 38% in 2012) since it was conducted by the same vendor,
on the same population, and the response rates were similar
in 2010.33- Missing responses for CA responses at 2% were
not imputed; missing values for income (20%) were imputed
(hot-deck method).

Survey questions included: “Does your household have pets
such as dogs, cats, hamsters, birds, or other feathered or furry
pets that spend time indoors?” If yes, then the pet type and
number were recorded. Questions on households included
county, household type, and poverty. Percent poverty was
calculated using the US Department of Health and Human
Services poverty guidelines for Hawai‘i, household income,
and household size and was grouped into <100%, 100%-124%,
and >125%.%7 In 2011, the HHS asked about car ownership,
and in 2012 home ownership. Other variables included sex,
age, marital status (dichotomized into married and all others;
including single, divorced, widowed, and other), employment,
and education (ages 18-<25 years were listed separately, as
their education may not be completed). Single race/ethnicity
(multiple responses were possible) was derived from mother
and father’s ethnicity. Native Hawaiian was coded first, then
the father’s first non-White ethnicity, then the mother’s. The
SF12 Survey® questions assessed general health status.’® Ad-
ditionally, respondents answered, “Has a medical professional
ever told you that you have asthma?” Specific ZCTAs were
combined so that sample sizes were over 50.

Survey responses for adults and households were weighted,
adjusted, and raked (using SAS MACROS) to bring the survey
datainto correspondence with the 2010 Census and then adjusted
using an SMS growth model specific to Hawai‘i.*-* Thus, the
sample represented 1 079 943 adults and 448 125 households
in Hawai‘i (2011 and 2012 years averaged).
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Data presented are percentages and predicted marginal percent-
ages for households or adults. Non-overlapping confidence inter-
vals ora Wald F (P<.05) value indicate a significant difference.
The cutoff for inclusion was a sample size of 50 respondents
for the denominator and a relative standard error <.30.

Univariate logistic regression models for the binary outcome,
yes/no having acompanion cat(s) or dog(s), were constructed for
each independent variable with a logit-transformed probability.
Select variables were age or age and sex-adjusted, as significant
differences existed by age and sex. Data were analyzed using
SAS software, version 9.4 (SAS Institute Inc., Cary, NC), and
SUDAAN software, version 11.0 (RTI International, Research
Triangle Park, NC).

Results
CA in Hawai‘i Households

An estimated 174 781 of 448 125 (39.0%) households in
Hawai‘i had at least one CA (cat, dog, rabbit, other), with more

households reporting dogs (29.5%) than cats (14.7%), Table
1. Rabbits (0.8%) and others (4.0%) (data not shown) were
excluded from further analysis due to their small sample size
and heterogeneity, respectively.

Honolulu County, with a large urban area, had the lowest
percentage of cats per household (12.0%), compared to all
other counties. With more rural areas, Hawai‘i County had the
highest percentages of households with cats (22.1%) and dogs
(35.6%). Households with 1 adult and no children had the low-
est percentages of cats (10.5%) and dogs (15.6%) compared to
other household types, Table 1.

Cats and Dogs and Poverty

The percentage of CA increased with decreasing poverty. The
percentage of cats was significantly lower for households <100%
of'the poverty level compared to those >125%. The presence of
CA was significantly associated with owning a car /or owning
a home, Table 1.

Table 1. Percentage of Households in Hawai'i with Cats and/or Dogs by Household Demographics, Hawai‘i Health Survey 2011 and 2012
Weighted Average.
Household Cats and/or Dogs
Variables Cat(s) Dog(s)
Sample Size n? 1855 2954
Weighted Percent 95% ClI Percent 95% ClI
Total 147 (13.8-15.8) 295 (26.9-29.5)
County

Honolulu 12.0 (10.7-13.3) 29.1 (25.5-29.1)
Hawai'i 221 (20.0-24.3) 35.6 (30.6-35.6)
Kaua'i 18.6 (16.3-21.1) 31.2 (24.6-31.2)
Maui 19.2 (17.3-21.3) 29.7 (24.8-29.7)

Household Type
One Adult No Children 105 (9.0-12.3) 156 (13.5-18.1)
Adults No Children 18.1 (16.6-19.6) 311 (29.4-32.9)
One Adult With Children 19.9 (12.8-29.6) 29.8 (21.0-40.5)
Adults With Children 12.8 (11.1-14.8) 33.9 (31.1-36.7)

Federal Poverty Guidelines

<100% 1.7 (9.7-14.0) 259 (22.3-29.8)
100-124 14.3 (12.2-16.6) 26.1 (23.3-29.2)
2125 155 (14.3-16.8) 29.2 (27.6-30.9)

Car Ownership®
Yes 16.0 (14.6-17.5) 31.2 (29.3-33.1)
No 85 (5.5-13.0) 10.5 (7.1-15.3)

Home Ownership®

Yes 16.2 (14.6-17.8) 32.1 (29.9-34.3)
No 15 (9.2-14.3) 204 (17.1-24.1)

2@ Sample size 10 226 households;

Owning a car was asked only in 2011; ¢ Owning a home was asked only in 2012
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County Maps and Cats and Dogs by ZCTA

Rural areas of Honolulu County, Kaua‘i, and Maui had higher
percentages of cats in households. The Upcountry and Hana
areas on Maui Island had the highest percentages of cats in
households. Dogs in households were highest in the Puna/
Ka‘u area of Hawai‘i County and the Kailua area of Honolulu
County, Figures 1 and 2.

Adults Living with Cats and/or Dogs

Women were statistically more likely than men to be living
with a CA. There were significant differences by age for adults.
The highest percentages were for 35-74 years and the lowest
for ages >75. Although the data for ages >75 years has a large
enough sample size to present statistically, the sample may be
skewed toward healthier adults, Table 2.

Ahigher percentage of married adults (34.0%) had dogs than all
others (26.4%, P<.001). Adults with higher levels of education
were associated with havingacat (P<.001). Whites had the high-
est percentage of cats (25.8%), and the Japanese (33.8%), and
Whites (32.8%) had the highest percentages for dogs, Table 2.

Cats and Dogs and Selected Health Variables

Adults who rated their general health as excellent had the
highest percentage of cats at 17.4%. The lowest likelihood of
asthma was for men with cats compared to men without cats
or dogs and women. Asthma was higher among women with
cats and/or dogs (15.7, 16.1%, 16.8%) than women without
(13.2%), Table 3.

Weighted Average

Figure 1. Percentage of Households with a Cat by ZIP Code Tabulation Area, Hawai'i Health Survey 2011 and 2012
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Figure 2. Percentage of Households with a Dog by ZIP Code Tabulation Area, Hawai‘i Health Survey 2011 and 2012
Weighted Average
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Table 2. Percentage of Adults in Hawai'i Living with Cats and Dogs, Hawai‘i Health Survey 2011 and 2012 Weighted Average
Cat(s) and Dog(s)
Cat(s) Dog(s)
Demographic
Variables % (95% Cl) ek % (95% Cl) paaF
All Adults 13.9 (12.9-15.0) 304 (28.9-32.0)
Gender
Mene 12.8 (11.3-14.4) 034 279 (25.7-30.2) .002
Women 15.1 (13.7-16.6) 329 (30.8-35.0)
Age
18-34 124 (10.2-15.1) 305 (27.0-34.2)
35-44 127 (10.1-15.8) 32.1 (28.0-36.5)
45-54 16.2 (14.0-18.7) <.001 36.8 (33.4-40.4) <.001
55-64 17.1 (15.2-19.1) 308 (28.3-33.4)
65-74 14.9 (13.1-17.0) 258 (23.2-28.6)
2750 9.6 (7.9-11.7) 19.1 (16.1-22.4)
Marital Status
Married 14.7 (13.4-16.2) M 34 (31.9-36.1) <.001
All Other® 13 (11.5-14.6) 26.4 (24.2-28.8)
Education
None-11th Grade 8.2 (5.6-11.9) 24 (18.9-30.0)
HS Grad/GED 1.4 (9.6-13.5) <.001 303 (27.2-33.6) 165
College 1->4 Years 15.7 (14.4-17.0) 311 (29.3-33.1)
Age <25 Years® 13 (9.3-17.8) 318 (26.2-37.8)
Ethnicity/ Race®
Native Hawaiian 11.9 (9.6-14.5) 30 (26.6-33.7)
Filipino 6.8 (4.9-9.4) 256 (21.6-30.1)
Japanese 104 (8.3-12.8) 33.8 (30.5-37.3)
Chinese 78 (5.1-11.6) <.001 25.2 (19.6-31.7) 031
White 25.8 (23.2-28.5) 328 (30.0-35.8)
Other Asian 56 (3.3-9.4) 275 (19.1-37.8)
Other P 54 (2.3-12.4) 216 (12.7-34.3)
Other® 142 (10.8-18.5) 311 (25.2-37.7)
Employment
Employed 14 (12.6-15.4) 317 (29.7-33.9)
Not Employed 15.9 (11.8-21.2) o 313 (25.5-37.8) 095
Other® 13.3 (11.8-15.0) 27.9 (25.6-30.3)

2 referent for Wald F P; ® age adjusted value
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Table 3. Percentage of Adults in Hawai'i Living with Cats and/or Dogs by General Health and Asthma Status, Hawai'i Health Survey
2011 and 2012 Weighted Average
Adugzgﬁ';:f:t?fa"h Cat(s) and Dog(s) by Adult General Health and Asthma
Cat(s) Dog(s)

Adj. %? (95% CI) Adj. %? (95% CI)
Excellent 17.4 (14.9-20.1) 29.4 (26.2-32.9)
Very Good 15.2 (13.3-17.4) 306 (27.9-33.4)
Good 1.8 (10.3-13.6) 31 (28.3-33.7)
Fair 1.1 (8.5-14.3) 309 (26.4-35.7)
Poor 14 (10.4-18.6) 29.7 (23.3-36.9)

Asthma
Companion Animals Women Men

Adj. %° (95% Cl) Adj. %° (95% CI)
Total 147 (13.9-15.6) 12.1 (10.2-14.3)
Cat and Dog 15.7 (12.8-18.9) 14.2 (10.3-19.2)
Cat Only 16.1 (12.4-20.7) 43 (2.09.0)
Dog Only 16.8 (15.0-18.8) 13.9 (11.7-16.4)
No Cat or Dog 13.2 (11.3-15.4) 12.1 (9.9-14.7)

2 age and sex adjusted; ° age adjusted

Discussion
CA in Households in Hawai‘i

The percentage of CA in households in Hawai‘i at 39% was
significantly lower than reported for the US (50%-67%).' The
reasons may include the survey questions, state quarantine
restrictions, fears concerning CA, and the high cost of living.
The initial survey question asked about CA that spend at least
some time inside; thus, exclusively outdoor CA may not be
represented. Quarantine laws, designed to prevent the intro-
duction of rabies in Hawai‘i, may have affected the number of
CA imported; however, quarantine is now waived for CA with
required documentation.*!

Patterns of CA in households were similar to the continental US,
dogs were more prevalent than cats, and urban areas (Honolulu
County) had fewer CA than more rural counties.'"*** The esti-
mates of cats may be lower possibly because of myths surround-
ing cats as independent, aloof, evil, and bad luck (black cat).*>4*
Interestingly, adults with higher education were significantly
more likely to live with a cat than those with less education.

Single adulthouseholds had fewer CA compared to other house-
hold types, perhaps when the companionship of a cat or dog
might be needed.!** Studies have shown that living alone after
aheart attack is associated with a higher risk of health problems
and death, than not living alone when the companionship of a
CA may be of benefit.”4

This study includes data by ZCTA to aid in disaster planning
for CA. The PETS Act, a federal law, requires plans for states
and local municipalities, as well as non-profit organizations and
private companies, to account for expenditures for household
pets and service animals after a major disaster for reimburse-
ment.” In addition, the Planning for Animal Wellness Act
(PAW) requires the Federal Emergency Management Agency
(FEMA) to form an advisory group to help plan for the needs
of animals in disasters.*°

Patterns of CA for adults were similar to other US studies.>*
Women had a significantly higher percentage of cats and dogs
than men. Women and cats have been associated in art and
literature, such as Cleopatra’s cats, the myths of the crazy cat
lady, and the Witch’s black cat. Historically, women and cats
may have relied on each other in a world when options were
limited.***! The National Park Service, during the anti-suffrage
movement, promoted women’s role as a homemaker with their
companion cat.’> Women were also significantly associated with
the domestication of dogs as their emotionally supporting and
loyal companions.™

Older adults were less likely to have a CA, perhaps when animal
companions are needed to improve health status and quality of
life.*** In a retirement study, respondents with a CA considered
them a friend.** Among older adults deciding on a retirement
community, 70% reported the ability to have a CA as an impor-
tant factor, as a CA provides “unconditional love”.>* However,
disparities by ethnicity such as chronic conditions and poverty
may affect the ability to have a CA for the elderly. Studies of

HAWAI'l JOURNAL OF HEALTH & SOCIAL WELFARE, JANUARY 2025, VOL 84, NO 1

16



Native Hawaiians and Other Pacific Islanders (NHOPI) have
reported higher chronic diseases, cardiovascular risk factors,
cognitive decline, a significantly shorter life span, and higher
poverty.’”¢! Interestingly, in the present study, Native Hawaiians
had a higher percentage of CA than Other Pacific Islanders but
this did not reach statistical significance.

CA and Socioeconomic Variables

Financial resources were highly associated with having a CA:
lower poverty, having a car, and a home were significantly as-
sociated with cats and dogs. In addition, having a dog or cat was
associated with marriage and higher education status.*** The
relationships of these variables may be an example of collinearity
and future statistical analysis will provide more information.

Socioeconomic status may be especially relevant in Hawai‘i
given the higher cost of living.*” Recognizing the problem of
CA and poverty, the HIHS stated “Pets are family and no one
should have to choose between aroof over their head or a pet.”

CA and Ethnicity

The HHS provides data separately by Asian and NHOPI ethnici-
ties, often combined in other studies.*” Among Asian groups, the
Japanese had the highest percentages of living with dogs and
cats. Native Hawaiians and Japanese had the highest percentage
of cats among Asian and NHOPI ethnicities. Overall, Japanese
and then Whites had the highest percentages of living with dogs.
However, further studies are warranted. As reported elsewhere,
the White ethnicity was significantly associated with cats.*

CA and Health

Better overall general health was associated with having a cat.
In contrast, studies have reported an association between CA
and mental health indicators (reduced depression, anxiety, isola-
tion, and loneliness), during COVID-19 but either no difference
by species or dogs having a higher association than cats.®
Other research studies, with mixed results, point out the need
for further investigations.**%

However, surveys of pet owners reported that 81% of adults
with dogs and 83% of adults with cats felt that their dogs or
cats provided companionship, love, company, and affection.
Indeed, 59% of adults with dogs and 56% with cats say their
CA is like a child or family member.®

CA may reduce perceptions of stressful events by providing
social support and counteracting other established risk factors
such as smoking, elevated blood pressure, obesity, etc. CA may
provide a buffering effect to threats (real or perceived).5 Also,
the benefits may extend to the CA.9

Paradoxically, given the possible health benefits of CA on health,
women with a CA reportedly have had a higher prevalence of
asthma compared to men, as was the case in the present study,
however, the association was not significant except for cats.?
Men with cats had a significant decrease in asthma compared
to the other groups for men and women. However, this associa-
tion is complicated as cat exposure has been associated with
rhinitis symptoms in men (not measured in the present study).®®
Other studies have had mixed results and report complex asso-
ciations (genetic, environmental, hormonal, etc.) with asthma.
Additionally: exposure to CA or farm animals at an early age
can be protective against developing asthma.®*” Thus, sensi-
tization not exposure may be an important factor in triggering
asthma.” Interestingly, a national survey found that 100% of
homes sampled had dog allergens and 99.9% cat allergens, as
the community may introduce allergens from CA.7>"

Other confounding variables may be poverty and/or smoking.
Higher-income adults have had asthma triggers associated with
CA but not lower-income adults.” Smoking (not included in
the present study) may also be associated with asthma.* Future
studies at the molecular level with asthma may further elucidate
patterns associated with CA.7>"

Difficulties in assessing the effects of CA on health include
understanding the link or association. There may be an ap-
parent link (cofactor associations), an indirect link (enhanced
social interaction), or a direct link. Then there is the difficulty
of defining health. A broader definition of health is needed,
including further investigation of well-being and a sense of
social integration.%

Given the interconnectedness of humans and CA, uniting them
under One Health has been proposed. The goals include pro-
viding new data and collaboration on the complex relationship
among people, animals, plants, and their environment.?2 Already
the CDC has published information on possible zoonotic and
infectious diseases associated with CA.” Given the increase in
research and analysis the future should provide more definitive
information on the benefits between humans and their CA:

Limitations

This study is cross-sectional thus, associations do not imply
cause and effect. The questionnaire excluded households where
pets spent all their time outdoors. Respondents without phones
were not included. Health data were self-reported. Response
rates for the HHS may be lower than surmised; however, they
should be similar to the HBRFSS since they were conducted by
the same vendor and on the same population (the rates of both
surveys were similar in 2010). There may be selection bias as
adults with CAmay differ in characteristics from adults without.
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Conclusions and Recommendations

The present study provides baseline data on CA in Hawai‘i
and associated variables with many patterns similar to those
reported for the US. Having a CA was significantly associated
with socio-economic indicators. Given the high cost of living,
affordable housing allowing CA, and the cost of care many
households do not have the resources for a CA.

The study revealed new data on CA ownership among Asian and
NHOPI ethnicities. Among Asian ethnicities, Japanese had the
highest association with dogs and cats in the household. Among
Asian and NHOPI ethnicities, Native Hawaiians had the high-
est percentage of cats. CA associations with general health and
asthma were not definitive. Future research could benefit from
adding survey questions on CA to the HBRFSS, which already
has detailed data on health, thus, enabling complex statistical
analysis controlling on confounders (eg, poverty, ethnicity).
Given the development of One Health, future research will
elucidate the complex associations of humans and their CA.
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