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INTRODUCTION

Zoonotic diseases are infections natu-
rally transmitted from vertebrates to hu-
mans and they have a significant public
health and animal health concern world-
wide 2: transmission of zoonoses can be
done through direct contact with domes-
tic animal (farm animals and pets), or wild
animals (those living freely in their natural
habitat without having generational man-
agement), or indirect contact through vec-
tors, the environment, or contaminated
food @. More than 60% of pathogenic mi-
croorganisms in humans have a zoonotic
origin, and about 25% come from domestic
animals, while 75% from wildlife >4

The risk of zoonotic diseases is linked to
knowledge, attitudes, and practices (KAP)
related to human-animal interactions and
direct contact with animals, as well as with
their products or by-products during trade,
consumption, and traditional use activities
@) Likewise, lack of access to basic ser-
vices, poverty, and low education levels are
considered risk factors that facilitate the
transmission of zoonotic diseases or other
common infections, which are common
in Latin American countries ®°. In 2022,
poverty in Latin America affected 26.1%,
of the urban population and 41.0% of the
rural population. In Bolivia, in 2021, 66.1%
of the population lives in poverty, 23.3%
in urban areas, and 42.8% in rural areas
@ The most common zoonotic diseases
in Latin America include brucellosis, cam-
pylobacter, anthrax, avian chlamydiosis,
colibacillosis, cryptococcosis, dermatophy-
tosis, tuberculosis, leptospirosis, listeriosis,
salmonellosis, rabies, Chagas disease, cysti-
cercosis, fascioliasis, hydatidosis, leishman-
iasis, toxoplasmosis, trichinellosis, tungiasis
(Chigger) o1,

Previous studies in China, Africa, and
Irdn on Knowledge, Attitudes, and Practices
(KAP studies) have identified risk-related
attitudes and practices associated with
zoonotic disease transmission “7). These
studies serve as valuable tools for assess-
ing health risks and identifying opportuni-
ties for behavior change aimed at disease
prevention. However, no KAP studies on
zoonotic disease risks have been conduct-
ed in Bolivia, and the existing information
is limited to specific zoonotic diseases 213,
therefore, conducting KAP studies focused

on prevention strategies adapted to the lo-
cal context is considered relevant.

Considering this, our study aimed to
identify the KAPs regarding the risks of
zoonotic diseases in Urban and Rural com-
munities and within a Protected Area in the
municipality of Presto, Bolivia. This study
will provide information to strengthen
health programs, by considering the inter-
action between people, animals, and the
environment, reducing the risk of zoonotic
disease transmission through improved
preventive measures.

METHODS

Study design and study area

A cross-sectional study was conducted
between August 2022 and December 2023
in the municipality of Presto, Chuquisaca-
Bolivia, which has an area of approximately
1443,8 km, and has an estimated popula-
tion of 12385 inhabitants “4. They are dis-
tributed in communities located in Urban
areas (urban center with more than 2000
inhabitants), Rural (Population center with
less than 2000 inhabitants), and within the
Protected Area (Figure 1) The latter are cul-
tural and environmental conservation ar-
eas managed by the national government,
where both wildlife and people coexist,
with each community having fewer than
2000 inhabitants @19, The municipality
brings together 36 communities (1 Urban,
26 Rural, and 9 within the Protected Area)
where the predominant language spoken is
Quechua '), The Integrated Management
Natural Area (IMNA) "El Palmar" is one of
the nine Protected Areas of Chuquisaca 8.
It was founded as an IMNA by the National
Government in 1997, allowing the establish-
ment of communities and sustainable rural
development within the framework of bio-
diversity conservation 1),

The Protected Area IMNA “El Palmar"
has 594,8 km,. It occupies dry mesothermal
valleys with humid mountainous forests and
semi-arid valleys. In this area, several species
of wildlife were recorded: 173 vertebrates
species, 30 large and medium-sized mam-
mals, 115 birds species, 17 reptiles species,
6 amphibians species, and 3 fish species
619 Three threatened species of conser-
vation interest are registered: the Jucumari

bear (Tremarctos ornatus) and two bird
species, the Red-fronted Macaw (Ara ru-
brogenys) and the Andean Condor (Vultur
gryphus) 1620,

On the other hand, rural and urban com-
munities are distributed in 849,0 km, out-
side the limits of the Protected Area, where
land use is primarily dedicated to agricultural
production, farm animal rearing, and mono-
cultures mainly of pine and eucalyptus 2,

Study population and sample

The study population consisted of
households in the municipality of Presto,
considering 8 communities out of a total
of 36 randomly selected: 1 in the Urban
area (Presto), 2 in the Rural area (Tomoroco
and Pasopaya), and 5 in the Protected Area
(Aramasi, Loman, Rodeo El Palmar, Molani,
Joya Charal). Communities with difficult
geographical access were excluded from
the sampling framework (1416),

For each community, a random sam-
pling of blocks (areas that group several
homes delimited by streets) was per-
formed, and all households were includ-
ed in each block. In each household, all
individuals aged 10 years and older were
interviewed. The StatCalc module of Epi
Info™ Version 7.2 was used to calculate
the sample size, following population
survey and descriptive study criteria rec-
ommended in previous research ?? The
sample size was estimated based on an
expected prevalence of 50% (maximum
possible proportion for the main cate-
gorical study variables), with a 5% margin
of error, adjusted for the total popula-
tion size. The final sample size was 300
respondents per study area (urban, rural,
and protected area), resulting in a total of
900 respondents.

Definitions of instruments and variables

To measure knowledge, attitude and
practice on zoonotic risk in wildlife trade and
consumption, we used an adapted version
of the surveys proposed in studies conduct-
ed in China among adult Internet users aged
> 18 years, residing in three provinces (Yun-
nan, Guangxi, and Guangdong), and another
study carried out in Africa among vendors,
butchers, market managers, cleaners, hunt-
ers, middlemen/transporters and hospitals
patients. in three locations: Meyomessala,
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Figure 1. Municipality of Presto, Bolivia. The communities where the study was carried out are indicated.

Sangmelima and Ebolowa) ©7), due to the
absence of a validated instrument for Bo-
livia. The survey was translated into Spanish
and Quechua and adapted to the local con-
text (Supplementary Material 1).

The survey was administered in house-
holds by trained local enumerators, with
data collected directly on electronic tablets
using the ODK application ®. The survey
was available in Spanish and Quechua, us-
ing the respondents’ preferred language.
The survey included six sections: (1) demo-
graphics; (2) education and employment ;
(3) health history; (4) experience with ani-
mals contact; (5) attitudes towards wildlife,
its trade and consumption; and (6) knowl-
edge of zoonotic diseases and sources
of information. The survey contained 96
guestions with several response formats,
including dichotomous, multiple choice,
open-ended responses, and Likert scale
(yes, unsure, no). The approximate time to
complete the survey was 60 minutes.
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Sociodemographic data included age
(categorized as < 18; 19 — 39; 40-59 >60
years old), sex (male, female), educa-
tion level (none, primary and second-
ary or higher), ethnic identification (yes,
no), any religious identification (yes, no),
current employment (yes, no), length of
residence in the community (< 10, > 10
years). Monthly income was analyzed as
a continuous variable, and it was catego-
rized based on the National Minimum
Wage (NMW) in Bolivia for 2022 (< USD
350: less than the NMW, and > USD 350:
more than the NMW). Finally, healthcare
was considered where the people go
when they are sick (conventional medi-
cine only: hospital, primary care; tradi-
tional medicine only: traditional healers
and herbal medicine; and both conven-
tional and traditional medicine).

Knowledge of zoonotic diseases was
assessed using 21 questions, considering
the following variables: prior training on

zoonoses (yes, no), perceived likelihood
of disease transmission from animals to
humans (yes: “I guess yes”/“l am certain”;
no: “I guess not”/“certainly not and “I
don’t know”), perceived likelihood of dis-
ease transmission through wildlife trade
animals (yes: | guess yes/ I'm sure so;
no: | guess not/certainly not; and "I don't
know") and recognition of specific zoo-
notic diseases (yes or no for the following
diseases: rabies, Chagas disease, yellow
fever, hantavirus infection, COVID-19, chi-
kungunya, tuberculosis, brucellosis, sal-
monellosis, leptospirosis).

Attitudes toward wildlife, its trade, and
consumption were assessed using 21 ques-
tions, consisting of a series of statements
designed to measure attitudes regarding
concern about zoonotic disease outbreaks
and perceptions toward wildlife, its trade
and consumption. All responses followed
three categories (yes, | don't know, and no)
and were subsequently coded in (yes and
no/I don't know).

Practices related to zoonotic diseases
risk were explored through 24 questions,
inquiring about specific behaviors during
the last 12 months, including: keeping ani-
mals as pets; breeding animals; presence
of animal feces in or near food; handling
freshly slaughtered animals or their parts;
fresh consumption of animals or their or-
gans; selling, eating, or sharing dead ani-
mals found; being bitten or scratched by
animals; and hunted or trapped an animal.
Each question was was formulated as di-
chotomous (yes, no). If the answer was
positive, the type of animal was specified.

Considering the biodiversity of the
area, the animals were classified into three
groups: farm animals, (horses, poultry, pigs,
cows, and bees); pets (dogs and cats); and
wild animals, (wild rodents, rabbits, wild
birds, carnivores, anteaters, tatus, deer,
peccaries, iguanas, amphibians and fish).

Additionally, we asked about where ani-
mal meat is obtained for consumption (local
markets, supermarkets/butcher, open-air
markets, warehouses/grocery stores, and
self-supply or family provision); conditions
of sale (live animal, dead in whole body and
dead dismembered (in parts); and whether
they produce or apply any medicinal sub-
stance derived from wild animals (yes, no).
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Data analysis

Data were collected online using Micro-
soft Excel through the ODK© software @
Statistical analyses were conducted using
IBM SPSS Statistics, version 29.0 (IBM Corp.,
2022). Absolute and relative values for each
variable were reported. A two-sided Chi-
square test was used to compare their dis-
tribution of KAP according to the study ar-
eas (urban, rural, and the ANMI "El Palmar"
communities).

Ethical considerations

The study followed the recommenda-
tions of the Declaration of Helsinki for re-
search in humans beings. The study proposal
was approved by the Bioethics Committee
of the Faculty of Medicine of the Universi-

dad Mayor of San Simdn in Cochabamba,
Bolivia. Additionally, authorization was ob-
tained from local authorities and the Na-
tional Protected Areas Service (SERNAP) of
Presto. Prior to obtaining written informed
consent, all respondents were provided with
a clear explanation of the study objectives
and procedures. For underage respondents,
written parental consent and assent of the
respondents were required. The survey was
anonymous. Voluntary participation in the
study was respected.

RESULTS

A total of 922 people participated in the
surveys, the majority were women (57. 6%).

Table 1. Sociodemographic information of the study population by area.

VELEL

Age (years)

(66.6%) of the respondents were between
19 and 60 years old, (42.4%) had primary
education and (85.3%), had lived in the com-
munity for more than 10 years. Additionally,
90% self-identified as indigenous (with the
highest proportion in the Protected Area),
80% were unemployed and 90% reported
an income of less than 350 USD per month.
76.3% used conventional medicine, while
20.9% combined traditional and conven-
tional medicine. Lower levels of education
were observed in rural areas, while religious
identification was more prevalent in urban
areas (Table 1).

Knowledge of zoonotic diseases

Only (8.9%) of respondents had re-
ceived training on zoonosis (Table 2),
60.4% considered animal-to-human

Protected area
(n=318)
n (%)

p®-value

<18 306 (33.4) 100 (33.3) 101 (33.3) 101 (32.2) 0.330
19-39 166 (18.1) 58(19.3) 45 (14.9) 67 (21.3)
40- 59 137 (14.9) 41(13.7) 55(18.2) 41(13.1)
> 60 308 (33.6) 101 (33.7) 102 (33.7) 105 (33.4)
Génder 0.181
Male 391 (42.4) 115 (38.3) 131 (43.1) 145 (45.6)
Female 531 (57.6) 185 (61.7) 173 (56.9) 173 (54.4)
Level of schooling <0.001
None 254 (27.8) 81 (27.0) 97 (32.3) 76 (24.1)
Primary 388 (42.4) 104 (34.7) 95 (31.7) 189 (60.0)
> Secundary 273 (29.8) 115(38.3) 108 (36.0) 50 (15.9)
Incomes/month (USD) <0.001
<350 830 (90.0) 254 (84.7) 275 (90.5) 301 (94.7)
>350 92 (10.0) 46 (15.3) 29 (9.5) 17 (5.3)
Residence time (years) <0.001
<10 135 (14.7) 92 (30.8) 24(7.9) 19 (6.0)
>10 786 (85.3) 207 (69.2) 280 (92.1) 299 (94.0)
Identification with ethnic groups- Yes (Quechua) 828 (90.0) 295 (98.3) 215(71.2) 318 (100) <0.001
Identification with some religion — Yes 782 (84.9) 289 (96.3) 201 (66.3) 292 (91.8) <0.001
Current job — Yes 184 (20.0) 69 (23.0) 75 (24.7) 40 (12.6) <0.001
Health care <0.001
Only conventional medicine 694 (76.3) 283 (96.9) 170 (56.1) 241 (76.8)
Only traditional healers/medicine 25(2.8) 0(0.0) 1(0.3) 24 (7.6)
Conventional — traditional medicine 190 (20.9) 9(3.1) 132 (43.6) 49 (15.6)

2 Chi-square test
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Table 2. Knowledge regarding zoonoses in the population studied

VELEL

Urban
(n=299)
n (%)

Total
(N =922)
n (%)

Protected area
(n=318)
n (%)

Rural
(n =304)
n (%)

Prior training on zoonosis- Yes 82 (8.9) 13 (4.3) 26 (8.6) 43 (13.5) <0.001

Probable transmission of illness between animals and humans
No 158 (17.1) 60 (20.0) 81 (26.6) 17 (5.3)
Yes 557 (60.4) 200 (66.7) 106 (34.9) 251(78.9) <0.001
Don’t know 207 (22.5) 40 (13.3) 117 (38.5) 50 (15.7)

Probable transmission of illness by trading wild animals
No 139 (19.6) 53(22.4) 73 (27.4) 13 (6.3)
Yes 324 (45.8) 137 (57.8) 63 (23.7) 124 (60.5) <0.001
Don’t know 245 (34.6) 47 (19.8) 130 (48.9) 68 (33.2)

Recognition of particular illnesses like zoonosis
Rabies 530(57.3) 151 (50.3) 177 (58.2) 202 (63.5) 0.004
Chagas disease 333 (36.1) 54 ((18.0) 86 (28.3) 193 (60.7) <0.001
Yellow fever 106 (11.5) 8(2.7) 67 (22.0) 31(9.7) <0.001
Hantavirus 79 (8.6) 52 (17.3) 26 (8.6) 1(0.3) <0.001
Covid-19 75 (8.1) 36 (12.0) 29 (9.5) 10(3.1) <0.001
Chikungunya 25(2.7) 14 (4.7) 10(3.3) 1(0.3) 0.003
Tuberculosis 22 (2.4) 0(0.0) 20 (6.6) 2 (0.6) <0.001
Brucellosis 17 (1.8) 1(0.3) 16 (5.3) 0(0.0) <0.001
Salmonellosis 17 (1.8) 7(2.3) 8(2.6) 2(0.6) 0.133
Leptospirosis 7 (0.8) 0(0.0) 7(2.3) 0(0.0) <0.001
All 21(2.3) 0(0.0) 21(6.9) 0(0.0) <0.001

2 Chi-square test

transmission likely, while 45.8% attrib-
uted it to wildlife trade, with the highest
percentages in the Protected Area.

Attitudes regarding interaction with
wild animals

Among the respondents, 70.7% ex-
pressed concern about zoonotic disease
outbreaks (Table 3), with less concern in
rural areas (26.6%) compared to urban ar-
eas (97.7%) and Protected Areas (87.4%). In

the protected area, (84.6%) considered wild
animals as harmful, while (85.8%) supported
their protection. In addition, (67.9%) rejected
the trade and consumption of wild animals,
although (48.7%) accepted their use for tradi-
tional medicine, cosmetics or health.

Practices related to human-animal contact

The main human-animal interactions in-
clude animal rearing (76.4%) keeping (75.2%)
and slaughter (62.5%) (Table 4). Among farm

Table 3. Attitudes concerning the interaction with wild animals and their use (positive responses).

animals, the most frequent interaction were
slaughter (43.4%) and fresh consumption
(14.8%); among pets, bites/scratches (13.8%)
were the most reported incidents; and with
wild animals, hunting (17.2%) was the prima-
ry interaction. Additionally, 35.2% saw feces
in their food or nearby (29.5% farm animals,
6.9% pets, 2.0% wild animals), and 13.3% re-
ported consuming or selling animals that had
died from unknown causes in the last year.

Attitudes Total Urban Rural Protected area
1 (N =922) (n=299) (n =304) (n=318)

Concern about zoonotic disease outbreaks 652 (70.7) 293 (97.7 81 (26.6) 278 (87.4) <0.001
Wild animals must be protected from people 652 (70.7) 236 (78.7 143 (47.0) 273 (85.8) <0.001
Wild animals are harmful to people 641 (69.5) 163 (54.3 209 (68.8) 269 (84.6) <0.001
Wild animals should not be sold or consumed 548 (59.4) 186 (62.0 146 (48.0) 216 (67.9) <0.001
Wild animals generate benefits for people 360 (39.0) 122 (40.7 113 (37.2) 125 (39.3) 0.674
Consumption of wild animals for traditional medicine, cosmetics, or 249 (27.0) 10(3.3) 84 (27.6) 155 (48.7) <0.001

health purposes is permitted

We present the absolute and relative frequencies of affirmative responses.

2 Chi-square test
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Table 4. Human-animal contact and related practices in the past 12 months.

Domestic

Type of contact Any animal Animals Ana:,:se(s‘::ts)“ Wild animals °
(Farm)®

Animal breeding 704 (76.4) 612 (66.4) 616 (66.8) 21(2.3)
Pets 693 (75.2) 145 (15.7) 656 (71.1) 1(0.1)
Handling recently slaughtered animals or parts of animals 576 (62.5) 400 (43.4) 3(0.3) 3(0.3)
Animal feces on or near food 325(35.2) 272 (29.5) 64 (6.9) 18 (2.0)

An animal being hunted or trapped 237 (25.7) 68 (7.4) 2(0.2) 152 (16.5)
Bitten or scratched 159 (17.2) 25(2.7) 127 (13.8) 0(0.0)
Fresh consumption of animals or their organs 137 (14.9) 136(14.8) 0(0.0) 3(0.3)
Animals that died of an unknown cause being sold, eaten, or shared 123 (13.3) 123 (13.3) 00.0) 0(0.0)

We present the absolute and relative frequencies of affirmative responses
2 Includes: Horse, mules, poultry, goats, sheep, pig, cattle, insects (bees)

®Includes: Dogs and cats

¢ Includes: wild rodents, rabbits, wild birds, carnivores, anteaters, tattoos, deer, peccaries, iguanas, amphibians, and fish

Differences were observed in meat pur-
chasing habits and sale conditions across the
rural, urban, and protected areas (Table 5).
Respondents from Protected Area reported
a higher percentage of self-supply and sale
of live animals compared to the other areas.
Almost all respondents used medicinal sub-
stances derived from wildlife, with a higher
prevalence in rural areas compared to urban
and protected areas.

DISCUSSION

In Presto, only 8.9% of respondents
had received training in zoonotic disea-

Table 5. Places and conditions of sale of animal meat.

ses, and despite existing prevention cam-
paigns, awareness of prevalent disea-
ses—such as rabies, Chagas disease, and
yellow fever—remained limited ?4%°. This
underscores the need to strengthen edu-
cational programs and preventive mea-
sures, emphasizing the human-animal-
environment relationship %27, On the
other hand, some contradictory attitudes
regarding the protection, use and con-
sumption of wild animals were identified,
and practices that increase the risk of
zoonotic transmission. Previous studies
on KAP in Africa “?® and Latin America ®
has highlighted low awareness of zoono-

tic risks among individuals in frequent
contact with farm animals, pets and, to a
lesser extent, wildlife.

Our findings indicate that six out of
ten respondents considered animal-to-
human disease transmission plausible.
Studies show low perception of zoonotic
risk in people in contact with animal pro-
ducts at wildlife markets in Africa, Ameri-
ca, Asia, Europe 2. Another study found
that pig farmers acknowledged zoonotic
risks, but lacked awareness of the spe-
cific transmission mechanisms of swine-
related diseases ©%. On the other hand,

Protected
Variable (na=r§?.8)
n (%)
Place of sale
Warehouses or shops 515 (55.9) 230 (76.7) 68 (22.4) 217 (68.2) <0.001
Local market 422 (45.8) 68 (22.7) 260 (85.5) 94 (29.6) <0.001
Freight markets 317 (34.4) 6(2.0) 299 (98.4) 12 (3.8) <0.001
Supermarket or butcher shops 52 (5.6) 5(1.7) 42 (13.8) 5(1.6) <0.001
Self-supply or supply by relatives 11(1.2) 1(0.3) 0(0.0) 10(3.1) <0.001
Terms of sale
Dead, dismembered (in parts) 640 (69.4) 295 (98.3) 267 (87.8) 78 (24.5) <0.001
Alive 135 (14.6) 3(1.0) 10 (3.3) 122 (38.4) <0.001
Preparing or applying any medicinal substance from wild animals 64 (6.9) 14 (4.7) 30(9.9) 20 (6.3) 0.036
Dead, whole body 19(2.1) 1(0.3) 5(1.6) 13(4.1) 0.004

2 Chi-square test
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limited knowledge of zoonoses has been
linked to lower educational attainment
3. In our study, (27.8%) of respondents
had no formal education, while 42.4%
had only primary education, which may
have influenced the findings. Likewise,
education on wildlife and zoonotic disea-
ses was higher in Protected Areas than
compared to other studies sites, due to
governmental and external initiatives
8 In Palomares et al. research ® identi-
fied gaps in knowledge, communication,
perception, and prevention of zoonotic
diseases in rural areas of Latin Ameri-
ca. Consistent with their findings, our
study revealed lower levels of zoonotic
knowledge in rural areas compared to ur-
ban and protected areas, highlighting the
need for further local research to explore
these disparities.

A total of (70.7%) of Presto residents
expressed concern about zoonotic out-
breaks. This finding aligns with pre-
vious studies ®3>33 that highlight Latin
America's vulnerability due to favorable
conditions for the transmission of disea-
ses such as rabies, brucellosis, leptospi-
rosis, cysticercosis, and tuberculosis. In
response, the Food and Agriculture Orga-
nization (FAO), the United Nations Envi-
ronment Programme (UNEP), the World
Organisation for Animal Health (WOAH,
formerly OIE), and the World Health Or-
ganization (WHO) have been working to
enhance interinstitutional cooperation to
mitigate zoonotic diseases and prevent
pandemic outbreaks #2. Monitoring and
analyzing local and regional zoonoses is
essential, alongside assessing their im-
pact on the economy, human-animal
health, and the environment.

Our study shows contradictory atti-
tudes toward wildlife: While (70.7%) of
respondents support wildlife protection,
(69,5%) perceive it as harmful. This ne-
gative perception could be due to the
unfavorable impact on agriculture and
livestock farming. Previous research has
linked these human-wildlife conflicts to
land conversion for agricultural purpo-
ses 34 |n Presto, personal communi-
cations reported livestock losses due to
attacks by the Andean bear (Tremarctos
ornatus), puma (Puma concolor), Andean
condor (Vultur gryphus), and fox species
(Cerdocyon thous, Pseudalopex gymno-
cercus), as well as crop damage caused
by the collared peccary (Tayassu tajacu)
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and the red-fronted macaw (Ara rubro-
genys) 1 Similar cases have been docu-
mented in other conservation areas >3,

Our study reveals that 39.0% of the
respondents believed that wild animals
provide benefits to humans, with no sig-
nificant differences across study areas
(urban area: 40.7%, protected area:
39.3%, rural area: 37.2%). Additiona-
lly, 59.4% of respondents rejected the
sale and consumption of wild animals,
although this percentage was signifi-
cantly lower in rural areas (48%). While
various studies promote positive attitu-
des toward wildlife, emphasizing its cul-
tural, traditional, and touristic benefits,
mainly driven by institutional efforts 937,
in our context, further reinforcement
is needed to enhance both current and
potential benefits at different levels (e.g.,
human health, environmental sustainabi-
lity, and ecosystem balance). Moreover,
current conservation efforts are primarily
focused on protected areas, whereas ad-
jacent rural areas receive less attention,
which may explain the lower level of
awareness regarding wildlife trade and
consumption among rural populations.

On the other hand, Overgaauw et al.
8 detected Toxocara, Giardia, and Cryp-
tosporidium sp. in pet feces and fur, as
well as household practices that facilitate
zoonotic transmission 9. Other studies
have reported risks associated with air-
borne transmission, contact with urine
(leptospirosis), and fecal-oral ingestion
(salmonellosis and campylobacteriosis). In
our study, 35.2% of respondents reported
the presence of animal feces near food,
primarily from livestock, followed by pets
and wild animals. This could be attributed
to practices where livestock roam freely
during the day and are sheltered at night,
while pets live close to human dwellings,
thereby increasing the risk of zoono-
tic diseases such as bacterial infections,
mycoses, chlamydiosis, rickettsioses, viral
infections, and parasitic diseases “04). Pe-
nakalapati et al. “? found that in low- and
middle-income countries, livestock con-
taminate food and water sources more
frequently than pets, facilitating zoonotic
transmission. It is crucial to develop inter-
ventions that consider sociocultural fac-
tors to mitigate these risks and improve
community health.

This is the first study conducted in Chu-
quisaca, Bolivia, that reports on Knowled-
ge, Attitudes, and Practices (KAP) regar-
ding zoonoses, comparing three areas
of interest (urban, rural, and protected
areas). This research serves as a reference
point for future interventions in zoonotic
risk management, studies, and preven-
tion, considering the specific characteris-
tics of each area and its relationship with
domestic and wildlife species.

Our study has some limitations.
Although we employed instruments pre-
viously used in other studies, these have
not been specifically validated for Bolivia,
which could affect the contextualization
of certain questions. Moreover, the sam-
ple may not adequately represent the
most isolated communities, such as those
in rural and protected areas, which could
lead to an overestimation of knowledge
on zoonoses and an underestimation of
risk practices, given the greater interac-
tion with domestic and wild animals in
these regions. For this reason, we recom-
mend not extrapolating the conclusions
beyond the geographic area studied.
Additionally, grouping respondents into
four age ranges in the general analysis
may have influenced the results, as these
groups might differ in knowledge and ex-
perience relevant to the study’s context.
The differences in knowledge, attitudes,
and practices across the evaluated areas
highlight the need for comprehensive
health interventions and research at the
human-animal-environment  interface,
considering local particularities and res-
pecting cultural traditions 29,

In conclusion, our study revealed low
levels of knowledge about zoonoses,
poor recognition of prevalent zoonotic
diseases, and risk-prone practices. This
provides a baseline for designing pre-
vention strategies adapted to the local
context. It is essential to further inves-
tigate the use, consumption, and trade
of domestic and wild animals to identi-
fy specific zoonotic risks and their rela-
tionship with biodiversity conservation.
Additionally, it is crucial to analyze the
existing regulations, their enforcement,
and control mechanisms, and to stren-
gthen educational strategies related to
knowledge of livestock, pets, and wild-
life, in order to mitigate human-wildlife
conflicts and reduce the risk of zoonotic
diseases through preventive measures.
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