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A B S T R A C T   

In underserved areas of Costa Rica, community veterinary services aim to provide comprehensive care for 
companion animals, covering preventive, therapeutic, and surgical medicine. Emphasizing a One Health 
approach, our model focuses on animal welfare, health, and public well-being in vulnerable regions. The pro-
ject’s goal is to ensure the overall well-being of animals, people, and the environment by collaboratively 
addressing animal health issues and recognizing their interconnected impact on optimal health. Limited re-
sources in underprivileged areas, including restricted access to veterinary care for pets, pose challenges to overall 
health. Despite its global health benefits, the absence of companion animal veterinary care in these regions has 
been largely overlooked. Our One Health approach not only addresses animal health but also has a significant 
impact on human and environmental health, economies, and social factors. This innovative strategy is a pio-
neering effort to tackle complex health issues in Costa Rica.   

1. One Health through veterinary services in underserved areas 

The dynamics of relationships and interactions among humans, an-
imals, and environments are interconnected, where actions in one 
domain affect the others. The One Health approach aims for collabora-
tive resolution of complex health issues, acknowledging the inherent 
interconnection within this components [1,2]. Human, animal, and 
environmental health should not be approached in isolation. Instead, 
collaborative and multidisciplinary teams are needed to address com-
plex health issues [3]. Worldwide, humans and animals relate in mul-
tiple contexts, generating positive outcomes among populations [4]. 
Therefore, ensuring the health of one will benefit the other components. 

The relationship between dogs and humans is one of the oldest on 
record [5]. It has been an ongoing symbiotic relationship to the present 
day. Dogs have become extremely adept at bonding with humans but 
have also become highly dependent on them. This dependency includes 
basic needs like food, shelter, and health care. In the case of cats, unlike 
dogs, they retain much of their wild behavior despite domestication, 
making them more independent [6]. In Costa Rica, in the last survey 
carried out ten years ago, 66% of households have a pet; 55.7% have a 
dog as a pet, while 15% have, and 29.3% a non-traditional pet [7]. 

In the last decade, an increasing number of families have opted to 

incorporate pets into their households, expanding the average number 
of pets per home. This underscores the significance of safeguarding the 
health of these animals and recognizing their potential contributions to 
both indirect and direct aspects of human health. The manifold benefits 
of having pets extend to reducing blood pressure, cholesterol levels, and 
triglyceride levels, as well as alleviating feelings of loneliness, anxiety, 
and symptoms of post-traumatic stress disorder. Additionally, the pres-
ence of pets provides enhanced opportunities for physical activity and 
outdoor pursuits, improved cognitive function, and increased socializ-
ation opportunities [8]. 

In Costa Rica, the underserved communities are distributed 
throughout the country: in the great metropolitan area, rural areas, and 
tourist domains. Populations living in these communities generally have 
limited resources. This generates a disparity such as access to health 
services, insufficient financial resources to pay for diagnostic tests and 
treatments, and limited access to education that informs about health, 
nutrition and disease prevention [9]. These disparities are not restricted 
to people, but the scenario is doubled in their pets and access to veter-
inary care. Understanding the multiple factors influencing access to 
quality healthcare is extremely complex and requires a multidisciplinary 
approach [10]. The veterinary care of domestic animals in underserved 
communities, although little explored, plays an important role in 
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articulating One Health and mitigating complex health problems in 
animal populations and their owners [10,11]. The veterinary profession 
contributes significantly to the enhancement of ecosystems and public 
health at the animal-human-environment interfaces by comprehending 
the effects of improving the health in domestic animals and reducing the 
risk of disease transmission [10,12]. This article discusses how a uni-
versity extension project dedicated to providing veterinary care through 
a One Health approach in underserved communities positively impacts 
Costa Rica’s health. 

2. A model of community clinical care in underserved 
communities in Costa Rica 

The Veterinary Services to Underserved Communities project was 
created in the 90s to provide free veterinary care through preventive and 
curative medicine in companion animals, aiming at animal welfare and 
health in Costa Rica. Among the selection criteria of beneficiaries 
included communities with severe socio-economic problems that did not 
have a nearby veterinarian to provide their services regularly. Also, 
communities where the population does not have enough resources to 
access veterinary care due to economic limitations to pay for them, 
transportation to mobilize their animals, or limited education on the 
importance of animal health. Until 2023, more than 80 communities 
were visited throughout the country, in all seven provinces, including 
urban, rural, and tourist locations, and caring for more than 7000 
companion animals for free. Also, when national emergency situations 
have arisen, such as earthquakes, hurricanes, extreme floods, wildfires, 
house fires, and extreme drought events, the project has provided vet-
erinary services to the affected communities. 

Once the community was selected and the visit approved, commit-
ment and communication channels were established with the commu-
nity leaders to learn about their resources, their main deficiencies, the 
support they can provide, and their primary animal and public health 
needs. With this information, we continued our quest for the medical 
supplies, animal feed and drugs, mostly funded by the Hospital de 
Especies Menores y Silvestres (HEMS) (Small Species and Wildlife 
Hospital). Additionally, both public and private organizations contrib-
uted following the medical demands. 

Costa Rica receives commendation as a trailblazer in formulating 
policies and implementing payment structures for ecosystem services 
aimed at safeguarding its biodiversity and ecosystems. This exemplary 
approach has not only inspired global policies but has also mobilized 
funds dedicated to environmental conservation within the country [13]. 
Similar praise is extended to Costa Rica’s public health system, the Caja 
Costarricense del Seguro Social. Comprising hospitals, clinics, compre-
hensive teams, and dedicated professionals, this institution is strongly 
endorsed by the Costa Rican government, offering medical services to 
the insured population [14]. However, there is a notable absence of a 
public health system or payment services for veterinary care of animals. 
Veterinary medical services for companion animals are predominantly 
private, with some NGOs subsidizing spay/neuter campaigns. This re-
sults in many animals lacking access to veterinary health services, 
particularly in underserved communities. This project is sustained by 
the profits from the Hospital and the Universidad Nacional de Costa 
Rica’s support, allowing free veterinary services to these populations. 

In these communities, veterinary care campaigns allowed the general 
health evaluation of pets as well as more complex procedures such as 
surgical sterilization of pets, sampling procedures for diagnostic tests 
(feces exams, blood tests for complete blood count and biochemistry 
profiles, PCR for infectious diseases, biopsies, cytology, scrapings of 
skin, cultures of infectious agents, antibiograms, serological tests, 
among others), vaccination, acquiring images and their interpretation 
(x-rays and ultrasounds), prophylactic and curative treatment of dis-
eases. Also, if any animal required specialized hospitalization, it was 
transferred to HEMS, and once discharged, the patient returned home. 

Educational materials and informative discussions were provided 

during our visits to these communities. The topics covered encompassed 
One Health, animal health, disease prevention, zoonoses, animal wel-
fare, fundamental animal care, awareness and prevention of mistreat-
ment, abandonment, and animal cruelty. Additionally, discussions 
included information about animal-related legislation, social interrela-
tion, environmental health, ecosystem conservation, and promoting 
humanist principles and values for fostering harmonious coexistence 
among people, animals, and the environment. The educative activities 
were mostly interactive, encouraging the active participation of the 
community members and building trust and community engagement. By 
engaging in these experiences, we underscore that they form a crucial 
part of the process to enhance the participants’ health and the well- 
being of their pets and the environment. Each campaign culminated in 
a meeting where the results from each beneficiary were reviewed, 
aiming to enhance future campaigns and elevate community and public 
awareness regarding animal health, thereby promoting the principles of 
One Health. 

3. Health impact through community clinical care in 
underserved communities 

According to the owners, most of these animals had not been pre-
viously evaluated by a veterinarian. Regarding preventive medicine, in 
the case of canines, few had been vaccinated, including essential vac-
cines such as parvovirus, distemper, and rabies. Regarding deworming, 
most owners mentioned that they purchased the deworming medication. 
However, it was not a procedure that they performed frequently. Ani-
mals were not weighed, and medications were not based on a copro- 
parasitological exam or veterinary recommendation. Nearly all the 
cats had not been vaccinated nor dewormed. The animals presented for 
clinical attention were dewormed, vaccinated, and vitaminized when 
required. 

Among veterinary procedures, surgical sterilizations garnered the 
highest interest from pet owners. Yet, we observed that certain in-
dividuals hold cultural or personal beliefs that dissuade them from 
neutering their pets. It is important to note that castrations mitigate 
health issues and enhance reproductive control, decrease mistreatment 
of roaming animals in the community, and reduce the risk of injuries 
[14]. Among its benefits are the reduction of risks of incidence and 
mortality from reproductive diseases (for example pyometra, prostatic 
diseases, venereal transmissible tumor, mammary, ovarian and testic-
ular neoplasms), diseases associated with parturition, help to control of 
undesired populations, and increase in the life expectancy of animals 
[15]. Through sterilizations, the community benefits by preventing 
diseases that can result in emergencies and complex surgeries and 
require veterinary attention that is not available and that generally in-
cludes high economic costs. Likewise, by controlling the number of 
animals defecating in the environment, the problem of pathogen 
pollution can be mitigated. Exposure to infectious agents from free- 
ranging animals that leave litter in the community can affect humans, 
domestic animals, and wildlife, leading to illness and the spread of in-
fections [16]. The health care of companion animals impacts wildlife 
health as well. Given that some underserved communities are adjacent 
to wildlife conservation zones makes it easier for dogs and cats to enter 
these areas representing a greater chance that diseases could spread 
from one to another. In these settlements where most cats and dogs have 
outdoor access and no one usually collects their feces, surgical sterili-
zations provide a feasible approach to managing these populations and 
reducing the fertility rate. Managing free-range domestic cats and dogs 
may help lower the burden of Toxoplasma gondii oocysts, Toxocaras 
canis, Toxocara cati, Ancylostoma spp., Cryptosporidium sp., Giardia sp. 
and possibly other environmental pathogens. This would help to miti-
gate water pollution associated with the development of the human 
population and urbanization, which could have major effects on envi-
ronmental and public health [17–19]. We aim to reduce the pathogen 
pollution burden and the risk of pathogens spreading within the 
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communities by providing surgical sterilizations. 
Vaccination is one of the most effective methods to prevent infec-

tious diseases in pets. It also represents a way to improve the health of 
people who live with these pets [20]. Multiple examples can be cited in 
which vaccinations improve animal and human health. For example, 
rabies control and elimination programs is an excellent method to pre-
vent human rabies in underserved communities [21] and the fight 
against antimicrobial resistance [22]. Likewise, vaccines reduce 
morbidity and mortality in pets, help prevent diseases that generate high 
economic costs for treatment for owners [23], prevent infectious dis-
eases in wildlife [24], generate herd immunity among animals in the 
community, increase the life expectancy of pets [25], and decrease the 
economic costs of addressing outbreaks of vaccine-preventable infec-
tious diseases [26]. However, the rise of canine vaccination hesitancy 
constitutes a severe public health threat [27]. Due to disinformation and 
misinformation, Costa Rica faces this challenge, too. Community 
engagement and educational efforts were critical to address this issue 
and achieve an extensive immunization status. The high vaccine 
acceptability reached was mainly attributed to collaboration between 
social scientists, educators, and veterinarians. These multidisciplinary 
efforts to tackle vaccination hesitancy in companion animals lead to a 
One Health benefit for these communities. 

Ectoparasite infestation and dermatological diseases, such as skin 
tumors, pyodermas, scabies, and skin mycoses, were among the most 
significant concerns. Dermatological problems are easily perceived by 
companion animals’ owners. Individuals often focus on the outward 
appearance of their pets rather than addressing the root cause. 
Frequently, animals may have an underlying medical condition that 
needs to be addressed to effectively resolve dermatological issues. This 
may include endocrine disorders such as iatrogenic Cushing’s disease, 
which can result from the prolonged use of corticosteroids, as well as 
conditions caused by the long-term toxicity of medications. Likewise, 
owners incur unnecessary economic expenses that may affect their 
economic stability when looking for desperate solutions. Empirical 
treatments to control clinical signs like itch, infection, and inflammation 
are commonly administered in these communities. This results in the 
empirical administration of drugs that can lead to global health prob-
lems like antimicrobial resistance [28] and pesticide exposure [29]. Easy 
access and inadequate use of antibiotics and ecto- and endoparasite 
treatments in pets by the habitants of these communities could represent 
a risk due to environmental contamination, leading to ecosystem and 
environmental health imbalances [29,30]. The effect on ecosystem 
health is unclear due to unrestricted access to veterinary medications for 
pets in Costa Rica. To address antibiotic resistance and environmental 
exposure to pesticides, more evidence-based strategies are needed to 
create public policies emphasizing veterinary drug control and 
expanding veterinary services. 

Skin diseases such as dermatophytosis (due to Microsporum canis, 
T. rubrum complex, Trichophyton mentagrophytes complex and Nannizia 
gypsea) and scabies (due to Sarcoptes scabiei var. canis and Notoedres 
cati), might have a zoonotic component [31–34]. Fleas and ticks can act 
as vectors for infectious zoonotic agents, posing a health risk to both 
humans and other animals in the vicinity [35]. Often, individuals are 
unaware of the potential health risks of these ectoparasites and skin 
lesions. In some instances, owners of pets diagnosed with dermatophy-
tosis also exhibit skin lesions consistent with tineas, which are clinical 
manifestations of zoonotic dermatophytosis in humans [36]. While 
further studies are required to conclusively demonstrate the trans-
mission of dermatophytes to humans, reported cases suggest that such 
cases can occur [31–34]. Addressing dermatologic diseases, particularly 
neglected zoonoses like dermatophytosis, can be a proactive measure for 
prevention. Educating individuals about skin diseases in animals and 
adopting the correct approach can lead to the alleviation of problems 
related to animal, environmental, and public health [30,37]. In Costa 
Rica, dermatological diseases in pets residing in underserved commu-
nities pose a multifaceted neglected issue, encompassing health, 

environmental, and socioeconomic aspects that necessitate innovative 
One Health solutions. 

Another important condition identified was the low body condition 
score in some animals. The possible causes were multifactorial, 
including concomitant diseases like parasitism, heart and/or kidney 
disease, and endocrine or oncological pathologies. In addition, nutri-
tional aspects such as poor-quality feed (including only leftover food 
from home and trash) or inadequate portions (due to ignorance or 
economic limitations) also contribute. There was a lack of knowledge 
about what was considered an appropriate body condition for their pets. 
Nutrition and access to potable water are one of the cornerstones of 
animal health. Proper nutrition can enhance and extend an animal’s 
quality of life [35]. Providing guidance and education on animal 
nutrition for companion animals can positively affect global health. 

4. Challenges and their assessment 

Community engagement makes it possible to recognize strengths and 
weaknesses in developing a healthy human-animal-environment inter-
face. We recognized that to enhance people’s health, it is imperative to 
expand the scope of pet patients and keep strengthening the relation-
ships. A vital factor for success was the respect shown to their beliefs and 
culture. To provide a positive experience, the veterinary team must 
communicate assertively and show empathy when bringing their pets 
for evaluation [36]. 

From a One Health perspective and the veterinary services offered, it 
is necessary to keep improving and incorporating innovative ideas to 
face challenges. The project has run into obstacles in the university and 
its bureaucratic model. Similar problems have been reported in the 
human health system [37]. However, it has surpassed these obstacles to 
sustain itself throughout time, given its necessity and beneficial solution 
to underprivileged populations’ issues. Effective communication with 
stakeholders plays a key role. It is critical to thoroughly explain the 
project’s goals and provide encouraging outcomes to demonstrate their 
benefits to all parties involved. With the economic and administrative 
challenges that the human health system suffers in Costa Rica [37], 
creating intra- and inter-institutional links to access funds to generate 
multidisciplinary projects that pursue global health is urgent. Similarly, 
forming partnerships among organizations focusing on animal health 
can give these populations access to medical care at a low cost or even 
free. Reassessment and follow-up visits should be more frequent to 
continue to improve their health. Self-evaluations are crucial to main-
taining quality service by the care provided. 

Ecological determinants can be essential in shaping infectious and 
non-infectious disease presentation. The risks of being exposed might be 
increased or decreased by socioeconomic factors. Poor housing condi-
tions can contribute to the spread of vector-borne diseases such as ar-
boviruses, heartworms, Chagas disease, Leishmaniosis and pollution 
exposure [38–40]. Neglected tropical zoonotic diseases involving com-
panion animals are a crucial aspect addressed by this effort, as these 
diseases are endemic in the locations we visited. In Latin America, 
vector-borne diseases are complex and frequently underestimated. A 
strong call for disease prevention in companion animals through a One 
Health approach is needed [41]. We hypothesized that the health out-
comes of these underprivileged groups could be significantly impacted 
by their environmental and housing conditions. It is crucial to study the 
ecological and social factors that influence these communities and how 
they could impact human and animal health. In Costa Rica, actions to 
support safe and healthy environments for people and their pets in these 
communities must be addressed in a multisectoral national health se-
curity plan. Providing health education towards a One Health approach 
should positively impact personal hygiene, housing conditions, and 
community waste management, to support ecosystem health. 
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5. One Health initiatives towards the future in underserved 
communities of Costa Rica 

A long-term objective is to incorporate and engage various disci-
plines that can collaborate to realize One Health for One Costa Rica. 
Infectious diseases and pollutants do not adhere to social and economic 
boundaries. Preventing zoonotic and non-infectious diseases in under-
served communities can benefit not only those communities but also 
medium- to high-socioeconomic ones, particularly in densely populated 
areas like the great metropolitan region. The growth and well-being of 
human and animal populations and the ecosystems they share are 
facilitated through interdisciplinary and multisectoral efforts. Physi-
cians, anthropologist, social scientists, dentists, microbiologists, phar-
macists, nutritionists, economists, agronomists, communicators, 
engineers, psychologists, biologists, ecologists, social and environ-
mental scientists, and data scientists are among the potential collabo-
rators, though the list is not exhaustive. It would depend on the needs of 
each community and the issues faced. Although these professionals have 
occasionally helped, certain areas where veterinarians lack experience 
require improvement with a methodical work plan and continuous 
support from other disciplines. 

In the future, data collected from these animals could be useful in 
investigating risk factors for infectious and non-infectious diseases using 
them as sentinels [10,38]. Acquiring information, identifying risk fac-
tors, and carrying out epidemiological and ecological studies will pro-
vide proof to support the creation of public policies that will enhance 
people’s quality of life while safeguarding the environment. 

Veterinary schools teach medicine under ideal healthcare conditions. 
Future veterinarians must receive community services training to be 
able to develop skills to face complex challenges after graduation. The 
extension programs, upon learning about social problems, give rise to 
research initiatives aimed at creating solutions. Undergraduate and 
graduate courses leverage problems and their solutions for the training 
of future professionals. The convergence of extension, research, and 
teaching—which forms the cornerstone of Costa Rica’s public uni-
versities—must be emphasized. This clinical model positively impacts 
underserved communities in Costa Rica from a One Health perspective. 
Improving and advocating for holistic solutions to current or upcoming 
issues is a duty that public institutions must have for their nation. Under 
the direction of experts, community members must take the lead in some 
activities related to healthy community development. However, for 
specific aspects, the presence and supervision of professionals is a ne-
cessity that must increase in quantity and quality. This project dedicated 
to providing veterinary care in underserved areas in Costa Rica has an 
outstanding One Health impact placing it as a pioneering model to 
address complex issues in Costa Rica. 
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