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ABSTRACT:  
This review elucidates the critical role of insects in the transmission of oral pathogens, emphasizing the implications for oral 
health. It begins with an overview of oral health and the significance of insect vectors in disease transmission. The 
entomological perspectives detail common oral pathogens linked to specific insects and explore the mechanisms of 
transmission, including feeding behaviors and the role of saliva. Notable insect vectors such as flies and cockroaches are 
examined, followed by a review of epidemiological studies that highlight geographic and environmental factors influencing 
transmission. Public health implications are discussed, alongside strategies to mitigate transmission risks. Finally, the review 
identifies research gaps and emphasizes the importance of interdisciplinary approaches to enhance understanding and inform 
public health initiatives. Continued research in this field is essential for addressing the challenges posed by insect-borne oral 

diseases. 
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INTRODUCTION 
 Oral health is a critical component of overall health, 

impacting not only the oral cavity but also systemic 

health.1 The mouth serves as a habitat for a diverse 

microbiota, including beneficial bacteria and harmful 

pathogens. Oral pathogens, such as bacteria, viruses, 

and fungi, can contribute to various dental diseases, 

including dental caries, periodontal diseases, and oral 

infections. The colonization of pathogenic 

microorganisms in the oral cavity can lead to 

inflammation, tissue destruction, and, if left untreated, 

systemic complications. Recognizing the role of these 

pathogens is essential in developing effective 
prevention and treatment strategies.2 

Insects play a crucial role in the transmission of many 
pathogens, including those affecting human health. 

Their ecological relationships with environmental 

reservoirs and hosts facilitate the spread of oral 

pathogens. Certain insects can act as vectors, 

transferring pathogens from contaminated 

environments to human oral cavities. This 

transmission can occur through direct contact, 

contaminated food, or indirectly through fecal matter.3 

Insects such as domestic flies and cockroaches are 

common in urban settings, thriving in unsanitary 

conditions and often coming into contact with fecal 

matter and decaying organic materials. These 
conditions create a perfect environment for the growth 

and transmission of oral pathogens. Research 
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indicates that insects can indeed harbor and 

disseminate a range of microorganisms, raising 

significant public health concerns.4 

Understanding the intricate relationship between 

insects and oral pathogens will help inform prevention 
strategies aimed at controlling vector populations and 

reducing the risk of oral diseases. Investigating this 

link is not only vital for oral health but also for 

broader public health initiatives that aim to mitigate 

the spread of diseases associated with poor sanitation 

and hygiene. 

In summary, the transmission of oral pathogens by 

insects can jeopardize oral health and potentially lead 

to systemic complications. As such, this review seeks 

to explore the multifaceted interactions between 

insects and oral pathogens, elucidating the 

mechanisms of transmission and the implications for 
public health. The following sections will delve into 

the specific types of insects involved, their behavior, 

and the epidemiological evidence underpinning these 

transmissions. 

 

Entomological Perspectives on Oral Pathogens: 

Oral pathogens are microorganisms, primarily 

bacteria, fungi, and viruses, that can lead to diseases 

affecting the oral cavity, including dental caries, 

periodontal disease, and oral mucosal infections. 

These pathogens are not confined to the oral 
environment; they can interact with other body 

systems, leading to systemic health issues. The 

primary mode of oral pathogen transmission in 

humans is through direct contact, saliva, or 

environmental surfaces, but understanding the insect 

vector’s role offers a broader perspective on disease 

epidemiology. 

 

Common Oral Pathogens Associated with Insects: 

A range of oral pathogens has been identified as being 

potentially associated with insect vectors: 

1. Streptococcus Mutans: This bacterium plays a 
central role in the development of dental caries. 

S. mutans can be transmitted through saliva; 

however, insects may facilitate its spread by 

contaminating food sources. When flies or other 

insects feed on sugary substances, they can 

harbor S. mutans on their bodies and legs, 

transferring it to other surfaces and food items. 

2. Porphyromonas Gingivalis: A key pathogen 

implicated in periodontal disease, P. gingivalis is 

often found in subgingival plaques. Insects such 

as cockroaches, known for their role in urban 
environments, can carry and disseminate this 

microbiota. Their presence in poorly sanitized 

areas increases the risk of human exposure to 

this pathogen. 

3. Candida albicans: This fungus is associated 

with oral thrush and other opportunistic 

infections in individuals with compromised 

immune systems. Insects, particularly flies that 

frequent decaying organic matter, can harbor C. 

albicans spores and contribute to oral infections 

by contaminating surfaces in domestic 

environments. 

4. Enteric Bacteria (e.g., Escherichia coli): While 

primarily considered gastrointestinal pathogens, 
some enteric bacteria can also colonize and 

proliferate in the oral cavity. Insects that are 

associated with fecal contamination, like 

houseflies and cockroaches, can facilitate the 

transmission of these bacteria directly into the 

oral cavity from contaminated sources. 

The association between these pathogens and insects 

is primarily based on their ability to thrive in 

environments where unsanitary conditions prevail, 

enabling them to act as vectors for transmission. As 

urban populations grow, interactions between humans 

and insect vectors increase, further complicating oral 
health outcomes.5-9 

 

Implications of Insect-Associated Oral Pathogens: 
The entomological perspective on oral pathogens 

underscores the necessity for preventive measures and 

interventions aimed at reducing insect populations in 

environments frequented by humans. The presence of 

these pathogens in insect vectors indicates a need for 

heightened awareness surrounding sanitation, hygiene 

practices, and the role that vectors play in the wider 

epidemiological landscape of oral diseases.10 
Research linking insect vectors to oral pathogens can 

also help identify at-risk populations and areas, 

informing public health strategies aimed at controlling 

vector proliferation. Furthermore, understanding the 

dynamics between insects, their environment, and oral 

pathogens may provide critical insights into novel 

interventions to curb the incidence of oral diseases 

associated with insect transmission. 

Addressing these concerns requires interdisciplinary 

approaches, including entomology, microbiology, 

public health, and urban planning, to formulate 

comprehensive strategies against the potential 
pathways of pathogen transmission by insects. By 

gaining deeper insight into this relationship, we can 

improve oral health outcomes and mitigate the impact 

of insect-related oral diseases. 

 

Mechanisms of Insect Vector Transmission: In 

understanding the role of insects as vectors of oral 

pathogens, it's crucial to explore the various 

mechanisms by which these pathogens are 

transmitted. This section will discuss the intricate 

feeding behaviors of insects, the modes of oral and 
fecal pathogen transmission, and the specific role of 

insect saliva in this process.11 

 

Feeding Behavior of Insects: The feeding behavior 

of insects plays a pivotal role in the transmission of 

oral pathogens. Insects such as flies, cockroaches, and 

ants exhibit feeding habits that can directly facilitate 

the spread of bacteria and viruses. For instance, house 

flies (Musca domestica) are known to be attracted to 



Bhatt S et al. 

136 
Journal of Advanced Medical and Dental Sciences Research |Vol. 13| Issue 6| June 2025  

decaying organic matter, which often harbors 

pathogens associated with poor oral health, including 

those responsible for periodontal disease or dental 

caries.  

When these insects feed, they can pick up pathogens 
from contaminated food sources or surfaces. Their 

mouthparts, designed for sponging fluid, allow them 

to ingest and simultaneously introduce pathogens into 

the environment. This behavior not only permits the 

insects to acquire pathogens but also to disseminate 

them as they move from one site to another, thereby 

amplifying the potential for infection.11 

 

Oral and Fecal Transmission Mechanisms: Insects 

can also transmit pathogens through both oral and 

fecal routes. Oral transmission occurs when pathogens 

are ingested by other organisms (including humans) 
that come into contact with contaminated insect 

saliva, feces, or on surfaces contaminated with insect 

remains. For example, when flies land on food or 

surfaces that may later be consumed by humans, they 

can deposit pathogens via their feces or vomitus—a 

process known as mechanical transmission.12 

Fecal transmission is particularly concerning, as 

insects often thrive in waste and decaying matter, 

leading to the proliferation of harmful bacteria. 

Cockroaches (Periplaneta americana) can carry 

pathogens on their bodies and excrete them in their 
feces, which can then contaminate food items, 

utensils, or oral surfaces, thereby increasing the 

likelihood of infection. The risk is heightened in areas 

with poor sanitation, where insect populations may 

flourish and easily come into contact with food.12 

 

Role of Saliva in Pathogen Transmission: Insect 

saliva plays a critical role in the transmission of oral 

pathogens due to its complex composition, containing 

various enzymes, anticoagulants, and antimicrobial 

compounds. When an insect feeds, particularly during 

a blood meal or when sponging up liquid, saliva is 
introduced into the host's oral cavity or onto food 

surfaces. This saliva can serve as a vehicle for 

pathogens, facilitating their entry into the host's 

system and increasing the likelihood of infection. 

Furthermore, certain insect saliva components may 

alter the host's immune responses, thereby enhancing 

the survival of pathogens within the host. For 

instance, saliva from hemipteran insects (such as 

mosquitoes) can inhibit wound healing and immune 

responses, potentially allowing for a greater 

establishment of oral pathogens that would otherwise 
be neutralized by the host’s defenses. 

In summary, the transmission mechanisms employed 

by insect vectors are multifaceted and largely 

dependent on the insect's feeding behavior, the 

methods of pathogen transfer through oral and fecal 

routes, and the role of saliva in promoting infection. A 

thorough understanding of these mechanisms is 

essential for developing effective strategies to 

mitigate the public health risks associated with insect-

borne oral pathogens. By addressing these pathways, 

researchers and public health officials can better target 

interventions aimed at reducing the incidence of oral 

diseases linked to insect vectors.13,14 

 
Specific Insect Vectors in Oral Disease: In this 

section, we will delve into a variety of insect vectors 

known for their significant roles in the transmission of 

oral pathogens. Among these, we will highlight the 

most impactful species, including flies, cockroaches, 

ants, and other social insects. 

1. Flies (e.g., Musca domestica): Houseflies 

(Musca domestica) are notorious for their 

capacity to transmit a wide array of pathogens 

due to their omnivorous feeding habits and 

propensity to thrive in close proximity to 

humans. They are attracted to organic waste, 
feces, and decaying food, which harbors 

countless bacteria and viruses. When flies feed, 

they can ingest pathogens, which subsequently 

reside in their gut. The pathogens can be 

transmitted when flies regurgitate while feeding 

or through their feces.  Studies have identified 

several oral pathogens associated with flies, 

including Streptococcus mutans, which is linked 

to dental caries, as well as various strains of 

bacteria that can exacerbate periodontal disease. 

The environmental adaptability of flies permits 
them to exist in various habitats, increasing their 

potential to spread these pathogens widely. 

Moreover, their high reproductive rate allows for 

rapid population increases, which can further 

compound their role in disease transmission.15 

2. Cockroaches (e.g., Periplaneta americana): 

Cockroaches, particularly the American 

cockroach (Periplaneta americana), are also 

critical vectors for oral pathogens. Their ecology 

allows them to dwell in unsanitary 

environments, such as sewers, drains, and 

garbage, enabling them to accumulate diverse 
pathogens on their bodies. Unlike flies, whose 

feeding mechanisms involve regurgitation, 

cockroaches can transfer pathogens through 

contamination of surfaces and food via their 

body and feces. 

         Research has shown that cockroaches can host 

and transmit bacteria like Salivarius, 

Streptococcus, and Enterococcus, all of which 

are implicated in oral diseases. They are also 

known to harbor parasites and viruses that may 

contribute to oral infections. Their nocturnal 
behavior, tendency to invade human living 

spaces, and resilience make them formidable 

players in the ecosystem of oral pathogen 

transmission.16 

3. Ants and Other Social Insects: Ants, 

particularly species like the Argentine ant 

(Linepithema humile) and the black garden ant 

(Lasius niger), also play an integral role in the 

dynamics of oral health. These social insects 
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tend to forage in a wide variety of environments, 

including areas where food waste is prevalent. 

As they scavenge, they can inadvertently come 

into contact with oral pathogens and carry them 

back to their colonies and potentially to human 
living areas. 

         Ants possess a unique method of communication 

and foraging that can facilitate the spread of 

pathogens among nests. Their grooming 

behavior, which involves mutual cleaning among 

colony members, can also enhance the 

dissemination of microbes. Some studies have 

linked ant colonies to higher counts of 

Streptococcus bacteria, which are notoriously 

linked to dental decay and periodontal disease. 

          Beyond ants, other social insects, such as 

termites and certain beetles, may play a role in 
oral pathogen transmission, although less is 

known about their specific contributions 

compared to flies and cockroaches. Their 

ecological interactions, nesting behaviors, and 

interactions with plant materials may produce 

local environmental factors that can facilitate the 

presence of relevant pathogens. 

 

Public Health Implications: Insects such as flies and 

cockroaches are not merely nuisances; they are 

significant vectors for oral pathogens that can lead to 
serious health implications. The presence of these 

vectors in urban and peri-urban settings, especially 

where sanitation may be lacking, heightens the risk of 

disease transmission. As these insects feed on organic 

waste, they can carry pathogens like Streptococcus 

mutans and other bacteria associated with dental 

caries and periodontitis, ultimately exacerbating the 

burden of oral diseases in vulnerable populations. 

The public health implications are severe, particularly 

in low-resource settings where access to dental care 

and hygiene education is limited. The compounded 

effects of poor oral health result in increased 
healthcare costs, loss of productivity, and lower 

quality of life for affected individuals. Furthermore, 

populations with chronic oral diseases are at an 

elevated risk for systemic conditions, including 

cardiovascular disease and diabetes, thus linking oral 

health with overall health outcomes. Understanding 

and mitigating the risks associated with insect-borne 

oral pathogens require a multipronged approach 

targeting both vector populations and enhancing 

community oral health standards.3 

 
Strategies for Mitigating Transmission Risks: To 

effectively combat the transmission of oral pathogens 

through insect vectors, several strategies must be 

implemented at various levels:17 

1. Integrated Pest Management (IPM): 
Implementing IPM strategies that combine 

biological, physical, and chemical control 

methods can help manage insect populations 

effectively. Educating communities about waste 

management, proper food storage, and sanitation 

practices can significantly lower insect breeding 

sites and reduce transmission risks. 

2. Public Education and Awareness: Raising 

public awareness about the relationship between 
insects and oral health can empower individuals 

to take steps to minimize risks. Educational 

campaigns can focus on the importance of 

maintaining a clean environment, practicing 

good oral hygiene, and understanding the risks 

posed by insects. 

3. Regular Monitoring and Surveillance: Public 

health authorities should establish routine 

monitoring programs to assess insect 

populations, their association with oral 

pathogens, and the prevalence of oral diseases in 

communities. This data can guide targeted 
interventions and resource allocation. 

4. Collaboration Between Disciplines: 
Collaboration between entomologists, public 

health officials, and dental professionals can 

yield comprehensive approaches to tackling the 

issue. Interdisciplinary efforts can enhance 

research, facilitate knowledge transfer, and 

foster community engagement. 

5. Policy and Legislative Action: Advocating for 

policies that promote environmental health, 

adequate waste management, and public health 
infrastructure is crucial. Legislation targeting 

vector control programs should receive priority 

to ensure public resources are allocated to this 

issue. 

 

Future Directions in Research: Despite growing 

evidence on the links between insects and oral 

pathogens, significant gaps in research remain. Firstly, 

comprehensive studies that elucidate the specific 

mechanisms through which different insects transmit 

various pathogens are needed. Research should 

prioritize understanding how environmental factors, 
such as climate and urbanization, influence these 

dynamics.  

Secondly, many studies have focused primarily on 

common insect vectors like flies and cockroaches. 

Future investigations should explore the role of less-

studied vectors, including ants, beetles, and 

mosquitoes, in the transmission of oral pathogens. 

Additionally, understanding the genetic and biological 

characteristics of these insects may reveal crucial 

insights into their ability to harbor and spread 

pathogens. 
Lastly, there is a need for longitudinal studies that 

track the interactions between insect populations, 

pathogen transmission, and clinical outcomes over 

time. Such studies will provide deeper insights into 

how variations in environmental or socio-economic 

conditions influence disease patterns in relation to 

insect vectors. 
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Opportunities for Interdisciplinary Approaches: 

Given the multifaceted nature of the challenge, there 

are significant opportunities for interdisciplinary 

research that combines entomology, microbiology, 

public health, and dental research. Collaborative 
initiatives might include: 

1. Cross-Disciplinary Research Teams: Forming 

research teams comprising entomologists, 

epidemiologists, public health specialists, and 

dental professionals can provide a holistic 

understanding of the interplay between insects 

and oral health. 

2. Community-Based Participatory Research: 
Engaging communities in research initiatives can 

help identify local risk factors, enhance data 

collection, and ensure interventions are 

culturally relevant and context-specific. 
3. Innovative Technology Use: Leveraging 

advancements in technology, such as genetic 

sequencing and data analytics, can improve 

pathogen identification and monitoring insect 

behavior. These innovative methods can refine 

our understanding of pathogen transmission 

dynamics in different contexts. 

4. Educational Initiatives: State-of-the-art 

research findings can be translated into 

community education programs, ensuring that 

the latest insights benefit public health and oral 
health practices. 

By addressing these gaps and fostering 

interdisciplinary collaborations, future research can 

provide the needed evidence to effectively manage the 

role of insects in the transmission of oral pathogens 

and enhance public health outcomes. 

 

CONCLUSION 

In summary, the intricate role of insects in the 

transmission of oral pathogens cannot be understated. 

This review has illustrated how various insects, 

including flies, cockroaches, and ants, serve as 
significant vectors for oral diseases. The feeding 

behaviors of these insects facilitate both oral and fecal 

mechanisms of pathogen transmission, with saliva 

playing a pivotal role in the infectivity of these 

pathogens. Key epidemiological studies underscore 

the geographic and environmental factors that 

influence these transmission dynamics, ultimately 

impacting public health. 

Significantly, the risks associated with insect-borne 

oral pathogens present formidable challenges. 

Therefore, implementing effective strategies to 
mitigate transmission risks is essential for improving 

oral health outcomes. Despite the advancements in 

our understanding of this field, substantial gaps in 

knowledge remain. Future research must focus on 

interdisciplinary approaches to explore these gaps 

further, fostering collaboration among entomologists, 

microbiologists, epidemiologists, and public health 

experts. Continued investigation into this field holds 

promise for developing innovative solutions to 

combat the detrimental effects of insect vectors on 

oral health. 
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