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ABSTRACT 
Background: Background: The "One Health" approach aims to promote coordination and 

collaboration among human, animal, plant, and environmental health programs to improve 

prevention and preparedness for future health threats. Aim. To highlight the importance of 

statistical analyses as a bridge between animal and human health within the "One Health" 

approach. Development: A limited to full-text, free-access search was conducted in Google 

Scholar and PubMed databases in December 2024, comprising articles from the last five years, 

which aided researchers make a selection of articles of interest. Conclusions: The importance of 

statistical analyses as a bridge between animal and human health in the "One Health" approach 

was argued. It was also stated that measuring the effectiveness of the "One Health" approach 

requires a diverse set of statistical methods integrating data on human, animal, and environmental 

health. Applying these techniques allows for a more comprehensive understanding of the impact 

of implemented policies and programs, facilitating better decision-making in public health and 

sustainable animal exploitation. 
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INTRODUCTION 

The "One Health" approach seeks to promote coordination and collaboration among human, 

animal, plant, and environmental health programs as a communication bridge to improve 

prevention and preparedness against future health threats (Cella et al., 2023). 

The "One Health" approach recognizes that diseases interact as complex systems between 

humans, animals, and the environment. For example, the COVID-19 pandemic highlighted how a 
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zoonotic virus can affect global public health, emphasizing the need for an integrated approach 

that, of course, includes statistics to prevent future health crises (Horefti, 2023). 

The European Union (EU) system for monitoring and collecting information on zoonoses gathers 

relevant data, zoonotic agents, antimicrobial resistance, and foodborne disease outbreaks using 

statistics, big data, and artificial intelligence. These tools assess trends and sources of these 

agents, as well as outbreaks within its territory, and present an annual report by the end of May to 

the European Commission with the collected data (Authority et al., 2021; Guillermo Alejandro et 

al., 2024). 

This perspective allows disease control to be approached from multiple disciplines, facilitating 

effective strategies for the prevention, detection, and response to zoonotic outbreaks such as 

rabies or Ebola. By integrating and analyzing knowledge from veterinary science, human 

medicine, and ecology, more comprehensive solutions can be developed (Urbizu-González et al., 

2023).  

The implementation of the "One Health" approach contributes to the Sustainable Development 

Goals (SDGs) by promoting a healthy environment that benefits all living beings. This includes 

sustainable management of natural resources and ecosystems, which is essential for mitigating 

the impact of climate change and improving food security. Cooperation among different sectors 

and disciplines is encouraged, which is vital for addressing complex issues such as antimicrobial 

resistance and health inequalities. This collaboration is crucial for creating effective policies that 

respond to global health needs. This model not only focuses on specific diseases but also 

considers social, economic, and environmental factors that affect health. Therefore, it is crucial 

for designing sustainable strategies that address, among others, the social determinants of health 

(Vera & Bretaña, 2023). 

This paper aims to highlight the importance of statistical analyses as a bridge between animal and 

human health in the "One Health" approach.  

 

DEVELOPMENT 

I. Origin of Diseases:  

 The "One Health" concept highlights the interdependence between human, animal, and 

environmental health. This comprehensive perspective is crucial for addressing public health 

challenges in a world where ecosystems, biodiversity, and population health are deeply 

interconnected (Montijo et al., 2024).  

A significant portion of emerging infectious diseases in humans originate from animals. It is 

estimated that approximately 60% of human infectious diseases are transmitted from animals to 

humans. Additionally, around 75% of emerging pathogens come from animals. This underscores 

the importance of monitoring animal health to prevent outbreaks in human populations (Galindo-

González, 2024). 
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Moreover, healthy ecosystems are fundamental to the well-being of both humans and animals. 

Environmental degradation, deforestation, climate change, and pollution can alter natural habitats 

and increase the risk of disease transmission. For example, more frequent contact between 

humans and wild animals due to habitat loss can facilitate the emergence of new zoonoses 

(Caspistegui, 2024). 

Antimicrobial resistance (AMR) is a growing concern affecting both human and animal health. 

The excessive and inappropriate use of antibiotics in veterinary medicine and agriculture can 

contribute to the development of resistant strains that threaten effective treatments in humans. 

Collaboration among sectors is essential to implement strategies that mitigate this problem 

(Lozano, 2023). 

Animal diseases can impact food production and, consequently, affect human nutrition and 

health. A "One Health" approach promotes sustainable agricultural practices that consider animal 

welfare and minimize public health risks (Pascual, 2024). 

The implementation of public policies that recognize these interconnections is essential. This 

includes developing programs that integrate epidemiological surveillance in human and animal 

health, as well as initiatives to protect the environment. Collaboration across different disciplines 

and sectors is key to effectively addressing these challenges. The connections between animal, 

human, and environmental health are undeniable and require a collaborative and integrated 

approach to tackle the complex problems facing our society. Adopting the "One Health" model 

not only helps prevent zoonotic diseases but also promotes a healthy environment that benefits all 

species and ecosystems involved (Carrascal Velásquez et al., 2023). 

II. Statistical analysis 

Statistical analysis is fundamental in scientific research as it provides essential tools for data 

collection, interpretation, and analysis. It establishes an objective basis for evaluating research 

outcomes, which is crucial to avoiding bias and ensuring that conclusions are based on reliable 

data (Carrascal Velásquez et al., 2023). 

Through statistical analysis, researchers can identify patterns and trends in data that may not be 

evident at first glance. This helps formulate hypotheses and better understand the studied 

phenomenon. Statistics provide information that facilitates evidence-based decision-making, 

which is essential in fields such as medicine, psychology, agricultural sciences, and social 

sciences. This contrasts with decisions based on assumptions or personal beliefs, increasing the 

credibility of results. Additionally, it is crucial in experiment design, allowing researchers to 

select appropriate samples, define variables, and establish controls, ensuring that experiments are 

valid and reproducible (Ortega et al., 2024). 

Statistical techniques help determine whether the differences observed among groups are 

significant or merely the result of chance. This is vital for validating hypotheses and ensuring that 

results are generalizable. Using statistical tools enables efficient processing of large datasets (big 
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data), saving time and resources compared to manual methods. This is especially important in 

research dealing with extensive datasets (Ortega et al., 2024). 

These analyses facilitate clear and understandable presentation of results, which is crucial for 

communicating findings to various audiences, including scientists, policymakers, and the general 

public. Ultimately, the proper use of statistical analysis significantly contributes to scientific 

knowledge advancement by allowing validation and comparison of previous studies and the 

development of new theories (Morcillo-Muñoz & Subirana-Casacuberta, 2024). 

III. Types of statistical analysis 

 Statistical analysis is a key tool in health research, enabling data interpretation and informed 

decision-making (Lino et al., 2024). Below are the main types of statistical analysis used in this 

field: 

1. Descriptive Statistics (Guillermo Alejandro et al., 2024): It summarizes and describes the 

characteristics of a dataset. Its main functions include: 

➢ Measures of Central Tendency: These include the mean, median, and mode, which 

provide a representative value for a dataset, along with measures of dispersion such as range, 

variance, and standard deviation, indicating data variability or spread (Sanchez et al., 2024).  

➢ Tables and Graphs: Used for visualizing data and facilitating understanding, such as 

histograms, bar charts, and box plots. 

2. Inferential Statistics (Ngwira et al., 2024) Inferential statistics allows for generalizations 

about a population based on a sample.  

3. Hypothesis Testing Hypothesis tests are used to determine whether there is sufficient 

evidence in sample data to accept or reject a hypothesis about the population. 

4. Confidence Intervals: these provide an estimated range that is likely to contain the 

population parameter, offering a measure of the estimator's precision. 

5. Regression Analysis Regression analysis is applied to explore relationships between 

variables and predict values (García-Mayor et al., 2020). For example, linear regression can be 

used to analyze how factors such as age or body mass index affect blood pressure. Multiple 

regression analysis: It assists in evaluating the impact of several independent variables on a single 

dependent variable, thus helping with the detection prognostic factors in health (Habay et al., 

2023). Overall: multivariate analysis look into multiple variables simultaneously to understand 

their interrelations and joint effects (Ijaz et al., 2023). 

6. Analysis of Variance (ANOVA): ANOVA is used to compare means among three or 

more groups and determine whether at least one is significantly different (Espino, 2023). 

7. Factor Analysis: Factor analysis helps reduce dimensionality and identify patterns in data 

by grouping correlated variables (D'Auria et al., 2023). 

8. Programs are used to design and analyze sampling in animal populations, which is 

essential for assessing the health status of herds and making decisions on disease control and 

prevention (Betancourt-Bethencourt, 2024; de la Torre Rodríguez et al., 2023; Lino et al., 2024).  
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➢ Statistical analyses allow researchers to correlate vaccination rates with livestock 

production, highlighting how health interventions directly impact the economy and 

sustainability (Florin-Christensen et al., 2021). Inferential statistics are applied to evaluate the 

effectiveness of vaccination programs in animals. Hypothesis tests are used to determine 

whether the observed differences in disease incidence before and after vaccination are 

significant (MORENO, 2023). Clinical studies: In medical research, statistical analyses are 

essential for designing clinical studies. Methods such as T-TEST, ANOVA, and multiple 

regression are used to assess the effectiveness of treatments and medications, analyzing how 

different variables (age, gender, preexisting conditions) influence clinical outcomes (Hunter 

& Holmes, 2023).   

➢  

 

➢ Descriptive statistics is used to collect and present data on the prevalence and distribution 

of diseases in human populations through graphs and tables that visualize epidemiological 

data, facilitating the identification of outbreaks and trends (Panel et al., 2023). 

➢ Statistical analyses allow researchers to evaluate the impact of public health policies 

(Maynard-Bermúdez et al., 2023). For example, studies can assess the effect of healthcare 

access on mortality or morbidity rates, using statistical techniques to control confounding 

variables. 

➢ In animal health, they enable control and prevention of disease in herds, while in human 

health, they are necessary to evaluate sanitary treatments and policies. The effective 

integration of these methods improves evidence-based decision-making, leading to overall 

well-being in humans. 

➢ Data pooling: Statistical analysis allows researchers to pool similar data (clusters), such as 

various diseases that appear together in certain regions or communities. It could reveal 

geographical patterns. 

➢ Time series: Time series permit analysis of variable changes through time. For instance, 

they are useful in analyzing the timeline tendency of disease effects or how temperature 

changes in a region. 

➢ Factor analysis: It permits identifying the underlying factors that cause variability in a 

data set. 

➢ Bayesian networks: They are useful in modeling causal relations among variables.  

IV.  How statistical analyses strengthen the “One Health" approach 

Statistical analyses play a crucial role in this integrative approach by providing tools to: 

1. Identify patterns and trends: 

➢ Statistical analyses enable the monitoring of incidence and prevalence of infectious 

diseases in both humans and animals, identifying potential outbreaks and shifts in distribution 

patterns. This approach allows for the establishment of synergistic relationships and 
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comprehensive assessments across different contexts from an integrated perspective (Barriga, 

2024; Pablo, 2024). 

➢ Risk factor analysis: By linking disease data with environmental and socioeconomic 

variables, common risk factors can be identified, providing a deeper understanding of 

underlying causes to take effective action, primarily in prevention efforts (del Rocío 

Contreras-Rodríguez et al., 2024). 

2. Evaluation of intervention effectiveness: 

➢ Program evaluation: Statistical analyses allow for the evaluation of the impact of public 

health interventions, such as vaccination campaigns, health education programs, and disease 

control measures, by quantifying changes in health outcomes. Under the One Health 

approach, common and comprehensive actions will be established, enhancing their strategic 

effectiveness.  

➢ Group comparisons: By comparing groups exposed to different interventions, it is 

possible to determine which one is the most effective. 

3. Modeling future scenarios: 

➢ Outbreak prediction: Statistical and mathematical models (Betancourt-Bethencourt et al., 

2022) can be used to predict the spread of infectious diseases and simulate the impact of 

different control strategies, helping to plan material and human resources as well as modes of 

action. 

➢ Policy evaluation: By modeling future scenarios, the consequences of different policies 

can be assessed, allowing for evidence-based decision-making. 

4. Strengthening interdisciplinary collaboration 

➢ Common language: Statistical analyses provide a common language for professionals 

from different disciplines (physicians, veterinarians, ecologists) to collaborate and share data. 

➢ Data integration: Statistical analyses allow for the integration of data from various 

sources, such as medical records, veterinary data, plant health records, and environmental 

data, to gain a more comprehensive view of the system (Betancourt, 2013). 

V. Applications of statistical analysis in animal and human health research 

Statistical analysis is crucial in research related to both animal and human health, as it provides a 

framework for interpreting data and making informed decisions. Below are some specific 

applications of these analyses in both fields. 

VI. Connections between animal, human, and environmental health: A "One Health" 

approach 

The "One Health" approach highlights the interdependence between human, animal, and 

environmental health. These connections are deep and complex, manifesting at multiple levels. 

• Disease transmission: (Galante, 2024) 

➢ Zoonotic Diseases: Many infectious diseases originate in animals and can be transmitted 

to humans (e.g., COVID-19, avian influenza). 
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➢ Environmental Factors: Environmental factors such as climate change can alter the 

habitats of disease vectors (mosquitoes, rodents), increasing the risk of transmission to 

humans. 

➢ Pollution: Water and soil contamination with chemicals and pathogens can impact both 

human and animal health. Food contamination can also cause disease in both populations. 

➢ Extreme events: Extreme Weather Events: Climate extremes like droughts, floods, and 

heatwaves can disrupt food production, increase disease transmission, and displace human 

and animal populations. 

➢ Deforestation: Deforestation leads to habitat loss, increasing contact between humans and 

wild animals, potentially leading to the emergence of new diseases. 

➢ Intensive farming: The excessive use of pesticides and fertilizers can contaminate the 

environment and impact the health of ecosystems and the people who consume these foods. 

Benefits of a "One Health" Approach (Rivero et al., 2023) 

➢ Disease prevention: By addressing the underlying causes of diseases, we can prevent 

outbreaks and pandemics. 

➢ Preservation of biodiversity: A "One Health" approach promotes biodiversity 

conservation and healthy ecosystems. 

➢ Food safety: By ensuring animal health and food safety, we contribute to food security. 

Limitations 

The lack of automated information systems and reliance on manual records complicates accurate 

data collection and analysis. This results in incomplete or inconsistent information, which affects 

the quality of statistical analysis. Data quality may vary significantly between different regions 

and contexts, influenced by factors such as the education level of personnel responsible for 

collection and processing. 

Biological and ecological differences between species complicate the application of standardized 

statistical models. This is particularly relevant in studies that integrate human and animal health 

data, where variations in disease susceptibility can impact results. The diversity of biological 

responses to environmental or pathological factors may lead to erroneous conclusions if not 

properly accounted for in models. 

Systems integrating human, animal, and environmental health are inherently complex, with 

multiple interactions that can be difficult to model. This can lead to underestimation or 

overestimation of certain health risks or benefits. Establishing clear causal relationships between 

variables within the "One Health" framework is challenging due to the multifaceted nature of 

social and environmental determinants affecting health (Lofaro, 2024). 

The lack of standardized methodologies for intersectoral analysis may lead to inconsistencies in 

results. Additionally, many studies rely on observational designs that may be subject to biases. 

Limited financial and human resources restrict the ability to conduct comprehensive studies that 

integrate all aspects of the "One Health" approach. 
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These challenges highlight the need for improved data infrastructures and the development of 

more robust methodologies to facilitate effective analysis within the "One Health" framework. 

Advances in technologies such as big data and machine learning offer significant opportunities to 

enhance statistical analysis in the "One Health" approach. The ability to collect and analyze large 

datasets from various sources (medical records, epidemiological studies, environmental data) 

provides a more complete and accurate view of interactions among human, animal, and 

environmental health. This facilitates the identification of patterns and trends that may have 

previously gone unnoticed (Ahmad et al., 2023). 

The use of big data enables predictive analyses that can anticipate disease outbreaks or identify 

risk factors in specific populations, improving prevention and response to health crises. Machine 

learning algorithms can process medical information and detect diseases faster and more 

accurately than traditional methods. They can also be used to simplify administrative processes in 

the healthcare sector, enhancing operational efficiency and allowing professionals to focus on 

patient care. Additionally, big data facilitates the implementation of technologies such as 

telemedicine and wearable devices that monitor health in real time, providing valuable data that 

can be analyzed to improve medical care and the management of chronic diseases. 

 The integration of different technological platforms facilitates the exchange of information 

between sectors, which is crucial for an effective "One Health" approach. This allows for a more 

holistic and coordinated analysis of health-related data (Lofaro, 2023). 

 

CONCLUSIONS 

This study has highlighted the importance of statistical analyses as a bridge between animal and human 

health within the "One Health" approach. It has been argued that measuring the effectiveness of the "One 

Health" approach requires a diverse set of statistical methods that integrate human, animal, and 

environmental health data. By applying these techniques, a more comprehensive understanding of the 

impact of implemented policies and programs can be achieved, facilitating better decision-making in 

public health and sustainable animal exploitation. Collaboration among veterinarians, physicians, 

statisticians, biologists, and other professionals is essential to address the complex challenges of global 

health. This interdisciplinary approach not only enhances the understanding of interrelationships among 

human, animal, and environmental health but also fosters effective and sustainable solutions to improve 

overall population well-being. 
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los antimicrobianos en el entorno One Health. Resumen del artículo original: 
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