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Impact of Environmental Variables on 
Zoonoses and Arboviruses in Brazil from a 
One Health Perspective:  Integrative Review
Impacto das Variáveis Ambientais Sobre Zoonoses e Arboviroses no Brasil na Perspectiva da Saúde Única: 
Revisão Integrativa
Impacto de las Variables Ambientales en las Zoonosis y Arbovirosis en Brasil Desde la Perspectiva de una Salud: 
Revisión Integradora

RESUMO
Objetivo: analisar e sintetizar as evidências disponíveis na literatura científica acerca da relação entre as alterações 
no uso da terra e na cobertura vegetal e a ocorrência de zoonoses e arboviroses. Método: Trata-se de uma revisão 
integrativa da literatura nas bases de dados PubMed, BVS e SciELO. Foram incluídos 22 estudos nos idiomas inglês 
e português. Resultados: A maioria dos estudos foram realizados na Amazônia brasileira, as principais doenças fo-
ram leishmanioses, malária e arboviroses, associadas a fatores como desmatamento, perda de cobertura vegetal, 
mudanças no uso da terra, urbanização, expansão agropecuária e mudanças climáticas. As alterações ambientais 
favorecem a proliferação de vetores, intensificam o contato entre humanos e animais e aumentam o risco de 
transmissão de zoonoses. Conclusão: todas as alterações ambientais associadas ao aumento da temperatura e da 
densidade populacional ampliam os riscos epidemiológicos, reforçando a importância de políticas de conservação 
ambiental, planejamento urbano e manejo sustentável dos recursos naturais para a promoção da Saúde Única.
DESCRITORES: Arboviroses; Conservação dos Recursos Naturais; Mudanças climáticas; Saúde única; Zoonoses. 

ABSTRACT
Objective: To analyze and synthesize evidence from the scientific literature regarding the relationship between 
changes in land use and vegetation cover and the occurrence of zoonoses and arboviral diseases. Method: This is 
an integrative literature review using the PubMed, BVS, and SciELO databases. Twenty-two studies in English and 
Portuguese were included. Results: Most studies were conducted in the Brazilian Amazon; the primary diseases 
identified were leishmaniasis, malaria, and arboviral diseases, associated with factors such as deforestation, loss 
of vegetation cover, land-use changes, urbanization, agricultural expansion, and climate change. Environmental 
changes foster vector proliferation, intensify human-animal contact, and increase the risk of zoonosis transmis-
sion. Conclusion: Environmental changes associated with rising temperatures and population density heighten 
epidemiological risks, underscoring the importance of policies for environmental conservation, urban planning, and 
sustainable natural resource management in promoting One Health.
DESCRIPTORS: Arboviral infections; Conservation of natural resources; Climate change; One Health; Zoonoses.

RESUMEN
Objetivo: analizar y sintetizar la evidencia disponible en la literatura científica sobre la relación entre las altera-
ciones en el uso del suelo y la cobertura vegetal y la aparición de zoonosis y arbovirosis. Método: se trata de una 
revisión integradora de la literatura en las bases de datos PubMed, BVS y SciELO. Se incluyeron 22 estudios en 
inglés y portugués. Resultados: la mayoría de los estudios se realizaron en la Amazonia brasileña; las principales 
enfermedades fueron leishmaniasis, malaria y arbovirosis, asociadas a factores como la deforestación, la pérdida 
de cobertura vegetal, los cambios en el uso del suelo, la urbanización, la expansión agropecuaria y el cambio climá-
tico. Las alteraciones ambientales favorecen la proliferación de vectores, intensifican el contacto entre humanos y 
animales y aumentan el riesgo de transmisión de zoonosis. Conclusión: todas las alteraciones ambientales aso-
ciadas al aumento de la temperatura y de la densidad poblacional incrementan los riesgos epidemiológicos, lo que 
refuerza la importancia de las políticas de conservación ambiental, la planificación urbana y la gestión sostenible de 
los recursos naturales para promover el enfoque de "Una Sola Salud" (One Health).
DESCRIPTORES: Arbovirosis; Conservación de los recursos naturales; Cambio climático; Una Salud; Zoonosis.
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INTRODUCTION

The concept of “One Medicine” 
was formulated in the 20th cen-
tury by epidemiologist Calvin 

Schwabe, who proposed the integra-
tion of human and animal health 1–2. As 
global discussions progressed, this ap-
proach evolved into the concept of One 
Health (   ), which has been strength-
ened   internationally   by the   OHH-
LEP panel      and   supported   by the 
World Health Organization 3–4 , which 
helps us understand how ecosystem dy-
namics directly impact public health.

Highlighting this environmental re-
lationship, a study conducted in Nige-
ria 5—in line with discussions on urban 
microclimates 6—demonstrated how 
vegetation cover influences the climate 
of cities, emphasizing that unplanned 
urbanization and the replacement of 
vegetation with anthropogenic surfaces 
cause an increase in local temperature 

and the loss of green spaces.
The removal of vegetation—result-

ing from deforestation and other hu-
man activities—creates favorable con-
ditions for the proliferation of vectors 
and the emergence of zoonoses, such as 
visceral leishmaniasis7. This disease af-
fects both humans and animals—such 
as dogs, which can contract canine vis-
ceral leishmaniasis (CVL)—illustrating 
how the improper management of solid 
waste and the environment compromis-
es the integrated well-being of humans 
and animals8-9 . These and other envi-
ronmental issues, such as pollution and 
climate change, highlight the need for 
environmental monitoring and stew-
ardship to prevent the spread of zoo-
noses and the contamination of food 
with pathogens, reinforcing that the 
concept of health is closely intertwined 
with human, animal, and environmen-
tal health2 .

According to the Ministry of Health 

10, arboviruses—viral diseases transmit-
ted by arthropods—arise from the in-
teraction between vectors and human 
populations. This process is accentu-
ated in densely populated urban areas, 
where the Aedes aegypti mosquito en-
counters high population density and 
elevated temperatures that favor the 
maintenance of its reproductive cycle 
and the spread of zoonoses and arbovi-
ruses10-11 .

At the same time, drastic changes in 
land use and land cover—characterized 
by the replacement of forested areas 
with pastures and the degradation of 
riparian vegetation—compromise envi-
ronmental quality and human and an-
imal well-being. These anthropogenic 
changes trigger erosion processes and 
nutrient leaching into water resources, 
in addition to disrupting the ecological 
dynamics of reservoirs and vectors12-13.

Given this socio-environmental and 
epidemiological landscape, this study 

RECEIVED: 07/21/2026 APPROVED: 09/24/2026
How to cite this article: Sá MJ, Arjona E, Gusmão PP, Maciel LMV, Pedroso MC, Ichikawa . Impact of Environmental Varia-
bles on Zoonoses and Arboviruses in Brazil from a One Health Perspective:  Integrative Review. Saúde Coletiva (Brazilian 
Edition) [Internet]. 2026 [cited year month day];18 (113):21030-21049. Available from: DOI: 10.36489/saudecoletiva.
2026v18i113p21030-21049

Manuela Jacobina de Sá
Undergraduate student in Biological Sciences at 
São Judas Tadeu University.
ORCID: https://orcid.org/0009-0008-7285-2225

Erika Arjona
Undergraduate student in Biological Sciences at 
São Judas Tadeu University.
ORCID: https://orcid.org/0009-0009-5350-795X

Paola Pires Gusmão
Undergraduate student in Biological Sciences at 
São Judas Tadeu University.
ORCID: https://orcid.org/0009-0006-5302-5449

Luna Maria Valentin Maciel
Undergraduate student in Biological Sciences at 
São Judas Tadeu University.
ORCID: https://orcid.org/0009-0009-8117-5964

Marcela Carlini Pedroso
Undergraduate student in Biological Sciences at 
São Judas Tadeu University.
ORCID: https://orcid.org/0009-0007-6250-4852

Carolliny Rossi de Faria Ichikawa
Nurse, PhD in Sciences, Coordinator of the Nur-
sing Program at São Judas Tadeu University.
ORCID: https://orcid.org/0000-0003-3002-9448
Corresponding Author:
Email: caroll-rossi@hotmail.com
Address: Rua Taquari, 546 - Mooca, São Paulo - 
SP, 03166-000

https://creativecommons.org/licenses/by/4.0/deed.pt
https://doi.org/10.36489/saudecoletiva.2026v18i113p21030-21049
https://orcid.org/0009-0008-7285-2225
https://orcid.org/0009-0007-6250-4852
https://orcid.org/0000-0003-3002-9448
https://orcid.org/0009-0009-8117-5964
https://orcid.org/0009-0006-5302-5449
https://orcid.org/0009-0009-5350-795X


Integrative Review
Sá MJ, Arjona E, Gusmão PP, Maciel LMV, Pedroso MC, Ichikawa 
Impact of Environmental Variables on Zoonoses and Arboviruses in Brazil from a One Health Perspective:  Integrative Review

21042  saúdecoletiva  •  2026; 18 (113); 21030-21049 DOI: https://doi.org/10.36489/saudecoletiva.2026v18i113p21030-21049
Todo o conteúdo desse periódico, exceto onde está identificado, está licenciado sob uma Licença Creative Commons

is warranted, as it seeks to gather and 
synthesize scientific evidence relevant 
to public health. Accordingly, the ob-
jective of this study was to analyze and 
synthesize the evidence available in the 
scientific literature regarding the rela-
tionship between changes in land use 
and vegetation cover and the occur-
rence of zoonoses and arboviruses.

METHOD

This is an integrative literature re-
view. This approach allows for the com-
bination of qualitative and quantitative 
studies, enabling a critical synthesis of 
knowledge and a deeper understanding 
of the subject of study14-15 .

The research was conducted rigor-

ously in six phases: 1) identification of 
the topic and definition of the guiding 
research question; 2) sampling and sys-
tematic literature search; 3) categoriza-
tion and extraction of information; 4) 
critical analysis of the included stud-
ies; 5) interpretation of the results ob-
tained; and 6) synthesis of the knowl-
edge produced14 .

Searches were conducted in the 
PubMed (National Library of Medi-
cine), BVS, and Scielo databases using 
combinations of English keywords, 
with the aim of identifying studies re-
lated to the incidence of zoonoses and 
arboviruses and environmental vari-
ables in Brazil. The searches included 
the following terms: (“leishmaniasis” 
OR “malaria” OR “hantavirus” OR 

“zoonotic diseases” OR “arboviruses”) 
AND (“deforestation” OR “land use 
change” OR “climate change”) AND 
Brazil.

Following the search phase, the stud-
ies were screened based on their titles 
and abstracts to identify the most rel-
evant articles that addressed the ques-
tion: “What is the correlation between 
land use and vegetation cover and the 
incidence of zoonoses and arboviruses 
in Brazil?” Studies published between 
2024 and 2026 in English or Portu-
guese, with the full text available, were 
included. Based on these criteria, 22 
articles were selected for an integrative 
review (Table 1).

Figure 1. Flowchart of the article selection process.

Source: Authors, 2026.
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Data analysis was performed 
through a descriptive synthesis of the 
selected studies, which allowed us to 
organize, categorize, and critically 
examine the evidence found. This ap-
proach aims to integrate and consoli-
date the knowledge produced regard-

ing the subject of study, providing a 
comprehensive and structured over-
view of the topic14 .

Regarding ethical considerations 
and limitations, since this is a re-
view study using secondary data in 
the public domain, the risk of undue 

disclosure of personal information is 
minimal. However, the study is sub-
ject to limitations inherent to the 
method, such as selection bias, the in-
clusion of potentially outdated data, 
and subjectivity in the interpretation 
of findings16 .

Number Article Title Level of 
Evidence

Biome/
Region

Studied Disease/
Health Issue

Analyzed Environmental 
Variable Main Finding

1

Risk factors for 
emerging, re-emerging, 
and newly recognized 

arboviruses and zoonotic 
viruses in Brazilian 

amazon

Level V Amazon

Emerging, re-
emerging, and 

newly recognized 
arboviruses and 
zoonotic viruses

Natural ecosystem 
changes

Disturbances in Amazonian 
ecosystems result in the 

emergence of new enzootic 
viruses and the re-emergence 
of known viral agents causing 
epidemic diseases in humans

2

Intermediate forest 
cover and malaria 
risk in an Amazon 

deforestation frontier

Level IV Amazon Malaria Percentage of forest cover

Intermediate forest cover 
in Amazonian landscapes 

increases anopheline biting 
rates, human malaria cases, and 

Nyssorhynchus vector abundance

3

Responses of vector and 
non-vector mosquito 

communities to a 
gradient of native forest 
cover loss in the Cerrado 

hotspot, Brazil

Level IV Cerrado Mosquitoes 
(Vectors) Loss of native vegetation

Vector species were associated 
with landscapes presenting a loss 

of forest cover

4

The importance of 
Indigenous Lands and 
landscape structure in 
shaping the zoonotic 
disease risk-Insights 

from the Brazilian 
Atlantic Forest

Level IV Atlantic 
Forest Zoonoses Landscape structure and 

Indigenous Lands

The results showed a protective 
effect of forest cover on disease 

risk, which was exacerbated 
as indigenous land coverage 

increased within the municipality

5

Deforestation and 
visceral leishmaniasis: 

linking landscape 
change and health in the 

Amazon

Level IV Amazon Visceral 
Leishmaniasis Deforestation rates

Findings indicate that 
the incidence of visceral 

leishmaniasis increased over 
time in the Amazon region, with 

patterns in some areas coinciding 
with deforestation, particularly in 
zones of intense land-use change

6

The impact of weather 
and extreme events on 
malaria transmission in 
the Brazilian Amazon: 
a case-crossover and 

population-based study

Level IV Amazon Malaria Climate + Extreme 
weather events

Results suggest that climate 
change could have a significant 

impact on the risk of malaria 
transmission in the Brazilian 

Amazon

7

(Re)Emerging 
Arboviruses of Public 
Health Significance in 
the Brazilian Amazon

Level V Amazon Arboviruses Landscape changes

Continuous human-maintained 
landscape changes across Brazil 
will result in the emergence and 
resurgence of additional vector-

borne arboviruses and disease cases

8

Spatiotemporal 
relationship between 
agriculture, livestock, 

deforestation, and 
visceral leishmaniasis in 
Brazilian legal Amazon

Level IV Amazon Visceral 
Leishmaniasis

Agriculture, livestock, and 
deforestation

Areas with high incidence of VL 
and deforestation were identified 

in the states of Roraima, Pará, 
and Maranhão

Table 1. Selected articles and topics addressed
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9

Factors Associated 
With the Emergence 

and Spread of Visceral 
Leishmaniasis in the 
State of São Paulo, 

Brazil

Level IV São Paulo Visceral 
Leishmaniasis

Environmental, climatic, 
socioeconomic, and 

structural factors

The presence of railways, 
highways, and sugarcane 

cultivation areas, as well as 
high annual temperatures and 
evapotranspiration rates, were 
associated with the occurrence 
of VL. Conversely, lower rates of 
VL were associated with higher 

precipitation, higher altitude, and 
more rainy days

10

Canine leishmaniasis in 
the Atlantic Rainforest 
Biome region of Bahia, 

Brazil, affected by 
deforestation: a one 
health perspective

Level IV
Bahia 

Atlantic 
Rainforest

Canine 
Leishmaniasis Deforestation

Although prevalence is low, social 
and environmental conditions 

favor the maintenance and 
expansion of transmission

11

A Contribution 
towards Sustainable 
Development in the 
Amazon Based on a 
Socioeconomic and 

Environmental Analysis 
of Visceral Leishmaniasis 

in the State of Pará, 
Brazil

Level IV Pará Visceral 
Leishmaniasis

Socioeconomic and 
environmental analysis

The disease showed a 
heterogeneous pattern of 

case distribution, with a direct 
relationship between areas 

with cases and deforestation 
associated with different 

anthropogenic activities. There is 
a socio-environmental production 
of the disease that goes beyond 

mesoregional limits, and its 
establishment is related to the 

unsustainable development 
model implemented in the region

12

Climate change, 
urbanisation and 

transmission potential: 
Aedes aegypti mosquito 

projections forecast 
future arboviral disease 

hotspots in Brazil

Level IV Brazil Aedes aegypti
Climate change, 

urbanization, and 
transmission potential

This study illustrates the dual 
threat posed by climate change: 
worsening existing public health 

challenges and creating new 
vulnerabilities in the landscape 
of mosquito-borne diseases in 

Brazil

13

Climatic, environmental, 
and social factors in 

Visceral Leishmaniasis: 
A spatio-temporal 

perspective in Brazilian 
biomes.

Level IV Brazilian 
Biomes

Visceral 
Leishmaniasis

Climatic, environmental, 
and social factors

In conclusion, the study 
demonstrated that climatic, 

environmental, and social factors 
influence the occurrence of 

visceral leishmaniasis differently 
across Brazilian biomes and over 

time

14
Ecological change 

increases malaria risk in 
the Brazilian Amazon

Level IV Amazon Malaria Ecological changes

In this study, we demonstrate 
a clear positive association 

between deforestation and short-
term malaria transmission

15

Spatial analysis of 
American cutaneous 
leishmaniasis in the 
state of Amazonas.

Level IV Amazonas
American 

Cutaneous 
Leishmaniasis

Municipal Human 
Development Index 

(MHDI) and deforestation

High incidence and persistence 
of this disease in this state were 

associated with deforestation
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16

Between the unknown 
and the emerging: 

mapping Oropouche and 
Mayaro viruses in Brazil

Level V Brazil Oropouche and 
Mayaro

Demographic, temporal, 
and laboratory variables

Cases are concentrated in the 
North, where environmental and 
social factors favor transmission, 

especially in vulnerable 
populations. There are indications 

of a relationship between 
incidence and deforestation. 
Mayaro fever also shows an 
apparent association with 

environmental degradation

17

Epidemiological aspects 
of spotted fever in Rio 

de Janeiro: a One Health 
approach

Level IV Rio de 
Janeiro

Spotted Fever 
Vectors

Presence of vectors, 
clinical evolution, 

and environmental 
characteristics of 
occurrence areas

Spotted fever in Rio de 
Janeiro presents a complex 

epidemiological pattern 
influenced by Atlantic Forest 

fragmentation, urbanization, and 
climate change

18

Land use and cover 
changes and sand fly 

(Diptera: Psychodidae) 
assemblages in an 
emerging focus of 

leishmaniasis.

Level IV Codó, 
Maranhão Sandflies Land use and cover 

changes

Land use changes caused by 
human activities create new 

habitats for sandflies, altering the 
leishmaniasis transmission chain

19

Epidemiological 
aspects of leptospirosis 

in Rio Grande do Sul 
during the 2024 Flood

Level IV Rio Grande 
do Sul Leptospirosis 2024 Floods

The 2024 floods caused 
a significant increase in 

leptospirosis cases

20

Biodiversity 
assessment of 

Phlebotomine (Diptera: 
Psychodidae) in 

an environmental 
impacted area in Rio de 

Janeiro State, Brazil

Level IV Rio de 
Janeiro Sandflies Environmental impacts

Despite almost 20 years 
separating the two studies 

in the municipality of 
Mangaratiba, there was no 

change in the overall sandfly 
fauna profile; however, a higher 
density of medically important 
species was observed in areas 

that suffered environmental 
impacts

21
Impact of climate 

change on 
leishmaniasis in Brazil

Level V Brazil Leishmaniasis Climate change

Overall, it is found that 
leishmaniasis will increase its 
incidence in the country with 

climate change

22

Ecoepidemiological 
aspects of american 

cutaneous 
leishmaniasis in the 
state of São Paulo, 

Brazil

Level IV São Paulo
American 

Cutaneous 
Leishmaniasis

Human activity and 
forest destruction

Human activities also favored 
Lutzomyia intermedia, a sandfly 
species that clearly manages to 
thrive in altered environments. 

L. (V.) braziliensis continues 
to be transmitted even after 

decades of forest destruction in 
São Paulo

Source: Authors, 2026.

RESULTS

A search of the PubMed, BVS, and 
SciELO databases identified 22 articles 
that met the eligibility criteria. Among 
these 22 selected studies, a predomi-

nance of studies conducted in the Bra-
zilian Amazon (1, 2, 5, 6, 7, 8, 14) was 
observed, reflecting the epidemiologi-
cal and environmental relevance of this 
region to the occurrence of zoonoses 
and arboviruses. Meanwhile, among 

the diseases studied, research involving 
different types of leishmaniasis stood 
out (5, 8, 9, 10, 11, 13, 15, 21, 22),

followed by malaria and other ar-
boviral diseases (1, 2, 6, 7, 14, 17). In 
addition, the main environmental vari-
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ables addressed by the studies includ-
ed vegetation loss and deforestation, 
climate change and associated events, 

changes in land use, human activities, 
and percentage of vegetation cover. 
These factors were analyzed for their 

role as determinants in relation to the 
occurrence of zoonotic diseases.

Figure 2. Distribution of the main diseases addressed in the selected studies

Source: Authors, 2026

Major diseases identified
Among the main diseases identified 

in the selected studies, we can high-
light leishmaniasis, malaria, and arbo-
viral diseases. (1,2,5,6,7,8,9,10,11,13,
14,15,21,22) Leishmaniasis represents 
the group of diseases most frequent-
ly addressed in the articles studied (5, 
8, 9, 10, 11, 13, 15, 21, 22), including 
different forms, such as visceral, cuta-
neous, and canine leishmaniasis. In the 
analyzed studies, a relationship was ob-
served between the occurrence of leish-
maniasis and climatic factors, social 
vulnerability, and vector adaptation in 
degraded areas (9, 13, 21, 22).

Malaria also stands out as one of 
the main diseases, particularly in Am-
azonian regions (2, 6, 14). The stud-
ies highlight the relationship between 
malaria transmission and environmen-

tal changes, climate change, extreme 
weather events, and intermediate for-
est cover. In this context, deforestation 
was considered the primary factor asso-
ciated with an increase in the disease’s 
transmission rate, favoring the presence 
of vectors and the occurrence of human 
cases (2, 6, 14).

Arboviral diseases have shown a 
higher incidence, particularly in con-
junction with climate change and alter-
ations to natural landscapes. The arti-
cles reinforce the idea that changes in 
ecosystems, urbanization, and climate 
change favor the emergence of vec-
tor-borne diseases, thereby increasing 
epidemiological risks (1, 7, 16).

Taken together, the studies analyzed 
demonstrated that the increase in these 
diseases is associated with environmen-
tal factors such as deforestation, land 

use, the expansion of agribusiness, cli-
mate change, and uncontrolled urban-
ization. (5, 8, 9, 10,11, 13, 15, 21, 22).

Brazilian Amazon
The Brazilian Amazon has been the 

focus of a large number of studies (1, 
2, 5, 6, 7, 8, 14). This biome is home 
to great biodiversity, and changes in its 
balance can lead to the emergence of 
new diseases with epidemic potential 
and the reemergence of already known 
zoonoses and arboviruses, such as ma-
laria—a disease caused by protozoa of 
the genus Plasmodium through the bite 
of the female Anopheles mosquito (1, 6, 
7).

In addition to malaria, other diseases 
are associated with changes in the land-
scape. The incidence of leishmaniasis 
in humans and dogs has been linked to 
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deforestation and socio-environmental 
conditions in different regions of Bra-
zil, with the Amazon being the primary 
focus of most studies (5, 8, 10, 11, 15).

The concentration of studies in the 
Amazon, in addition to reflecting the 
epidemiological importance of this re-
gion, suggests the vulnerability of this 
biome to changes caused by human ac-
tivity. Land-use change, urbanization, 
and agricultural expansion create envi-
ronments conducive to human-animal 
contact, facilitating the transmission of 
zoonotic diseases.

Climate change
Analysis of the selected articles 

showed that climate change directly in-
fluences the increased transmission of 
zoonotic and vector-borne diseases (6, 
12, 13, 17, 19, 21). Among the climate 
changes, the following stand out: rising 
temperatures, changes in precipitation, 
severe weather events such as floods, 
and environmental changes associated 
with human activities (6, 12, 17, 19).

Extreme events, such as floods, 
droughts, and changes in precipitation 
patterns, have also been identified as 
important factors contributing to in-
creased environmental problems and 
public health vulnerability among pop-
ulations (17, 19).

Taken together, the studies showed 
that the spread of vectors in environ-
mentally degraded urban areas was di-
rectly associated with environmental 
and climate change, as these changes 
favor the adaptation and reproduction 
of disease-transmitting organisms. (6, 
12, 13, 17, 19, 21).

Vector-borne and non-vector-bor-
ne zoonoses

Most of the included studies ad-
dressed vector-borne zoonoses—that 
is, those whose transmission depends 
on the presence of a biological vector. 
Among the most studied vectors were 
sand flies, which are responsible for 
transmitting leishmaniasis. However, 
the results also showed that other mos-

quito species, as well as ticks and var-
ious blood-feeding insects, can play a 
role in the transmission chain, thereby 
increasing the epidemiological com-
plexity of these diseases (3, 7, 18, 20, 
22).

On the other hand, leptospirosis, 
another zoonosis analyzed, does not 
rely on vectors for transmission. It is 
caused by direct contact with the urine 
of infected animals, especially rodents. 
The study conducted in Rio Grande do 
Sul showed that the floods of 2024 re-
sulted in a significant increase in cases 
of the disease, thereby demonstrating 
how extreme weather events can act as 
environmental determinants of the oc-
currence of zoonoses (19).

DISCUSSION

The data synthesized in this inte-
grative review demonstrate a consis-
tent and multifactorial relationship 
between vegetation cover, land use, and 
the incidence of zoonoses and arbovi-
ruses in Brazil, reaffirming the princi-
ples of the One Health approach 1–2. 
Based on the analyzed studies (Table 
1), it is observed that both the removal 
and alterations in vegetation cover di-
rectly influence the dynamics of patho-
gen transmission, especially in tropical 
ecosystems and in regions under in-
tense anthropogenic pressure 12–13.

Deforestation and changes in land 
use emerge as key factors driving in-
creased morbidity from various dis-
eases, with a particularly significant 
impact on the Amazon region. The 
studies included in this review demon-
strate that the reduction in forested 
areas is strongly associated with an 
increase in cases of malaria, visceral 
leishmaniasis, and cutaneous leishman-
iasis, as well as with the emergence of 
new viral zoonoses 7,17–18. This situation 
stems from the fragmentation of natu-
ral habitats and the edge effect, which 
facilitate contact between vectors, and 
human populations, creating condi-
tions conducive to the circulation and 

spillover of pathogens2 .
In the specific context of malaria, 

the evidence suggests that both de-
forestation and intermediate levels of 
forest cover and land fragmentation in-
crease the risk of disease transmission 
12,19 . This pattern suggests that partial-
ly fragmented landscapes and forest 
edges provide favorable microclimates 
and ideal breeding grounds for the pro-
liferation of vectors of the subgenus 
Nyssorhynchus—notably Anopheles 
(Nyssorhynchus) darlingi—demon-
strating that the loss of continuity and 
the degradation of vegetation cover 
play a decisive role in sustaining the ep-
idemiological cycle in endemic areas20 .

Thus, visceral leishmaniasis has 
been strongly associated with environ-
mental changes, including deforesta-
tion, agricultural expansion, livestock 
farming, and the expansion of urban 
infrastructure7-8 . The degradation 
and urbanization of these areas facili-
tate the adaptation of sandflies to new 
niches, increasing the risk of trans-
mission in both rural and peri-urban 
environments 8. Furthermore, climatic 
variables (such as temperature and pre-
cipitation) and socioeconomic factors 
exacerbate these dynamics, underscor-
ing the complex and multifactorial na-
ture of the disease 7.

Another important aspect con-
cerns the impact of biodiversity loss 
and ecosystem simplification. Stud-
ies conducted in the Atlantic Forest 
have shown that forest fragments with 
greater forest cover and the presence 
of Indigenous Lands exert a protective 
effect against zoonoses8 . This finding 
supports the dilution effect hypothesis, 
according to which more biodiverse 
ecosystems tend to mitigate the cir-
culation of pathogens by limiting the 
abundance and dominance of broadly 
competent hosts2 .

In the Cerrado and other affected 
regions, the removal of native vegeta-
tion has been linked to an increase in 
the abundance of insect vectors. This 
demonstrates that landscape change 
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alters the structure of biological com-
munities, favoring species of greater ep-
idemiological relevance12. This process 
drives the intensification of arboviral 
diseases such as dengue, chikungunya, 
and Zika, especially in contexts of un-
planned urbanization21.

Arboviral diseases, in turn, are close-
ly linked to urban and microclimatic 
factors. Rising temperatures, combined 
with population density and inade-
quate sanitation infrastructure, stimu-
late the proliferation of the Aedes ae-
gypti mosquito.

Projections indicate that the inter-
action between climate change and 
urban expansion will tend to expand 
risk zones in Brazil, creating new trans-
mission hotspots18 . Extreme weather 
events also play a decisive role: flash 
floods and flooding result in a signif-
icant increase in cases of leptospirosis, 
illustrating how abrupt environmen-
tal changes affect public health12  and 
highlighting the vulnerability of popu-
lations living in areas lacking adequate 
infrastructure2 .

Another recurring aspect concerns 
the role of human activities in the 
emergence of new ecological niches for 
vectors. Changes in land use, driven by 
the expansion of agriculture and live-
stock farming, are associated with the 
formation of habitats favorable to the 
development of sandflies and other ep-
idemiologically relevant vectors7 . This 
process not only alters local ecological 
dynamics but also reconfigures patho-
gen transmission chains, increasing 
the risk of endemic and epidemic out-

breaks12 .
Furthermore, it is worth noting that 

the spatial distribution of these diseases 
is heterogeneous, strongly influenced 
by regional, socioeconomic, and envi-
ronmental determinants. The Amazon 
accounts for a significant proportion 
of studies and cases, reflecting its high 
vulnerability to intense anthropogenic 
pressure7 . On the other hand, regions 
such as the Southeast and Northeast 
also exhibit concerning epidemiologi-
cal patterns, associated primarily with 
unplanned urbanization and habitat 
fragmentation12,22 .

Thus, the findings demonstrate that 
the relationship between vegetation 
cover and public health is not linear, 
but rather complex and dependent on 
multiple interrelated factors2,23 . Con-
sequently, the conservation of intact 
ecosystems, land-use planning, and the 
integration of public policies are essen-
tial for mitigating the risk of transmis-
sion of zoonoses and arboviruses21 .

In summary, this review reinforc-
es the imperative need for interdisci-
plinary approaches grounded in the 
concept of One Health, which simul-
taneously address human, animal, and 
environmental health 1–2. The adoption 
of sustainable landscape management 
strategies, combined with the strength-
ening of epidemiological surveillance 
and socio-environmental policies, is 
essential to prevent and mitigate the 
impacts of environmental changes on 
public health in Brazil 7,13 .

CONCLUSION

The results of this study demon-
strate how changes in vegetation—such 
as deforestation and land-use chang-
es—negatively influence the quality of 
life for humans and animals, affecting 
habitats through degradation and lead-
ing to a higher incidence of diseases 
such as leishmaniasis, malaria, and ar-
boviral diseases.

Anthropogenic changes in the Am-
azon render the biome vulnerable 
through increasing and unchecked ur-
banization, illegal practices, and the 
replacement and conversion of green 
areas into agricultural land, which nar-
rows the space between humans and 
various animal species, leading to an 
increase in zoonotic diseases.

These effects, combined with rising 
population density and temperature, 
amplify epidemiological risks and the 
emergence of new disease outbreaks, 
demonstrating that the relationship 
between public, animal, and environ-
mental well-being requires multifac-
eted actions and the strengthening of 
socio-environmental policies.

Thus, the study clarifies the mech-
anisms that directly influence and im-
pact public health and how the respon-
sible management of natural resources 
and proper urban planning affect the 
quality of life of living beings. The re-
sults obtained pave the way for future 
research addressing how environmental 
changes influence health and the inci-
dence of zoonoses.
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