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Abstract 

The increasing complexity of contemporary agri-food systems imposes significant challenges to ensuring 

food quality and protecting public health, requiring the articulation of different fields of knowledge. In 

this context, the present study analyzed the integration between agronomy and sanitary surveillance as an 

essential strategy for promoting food safety, risk control, and public health protection. This is a narrative 

literature review with a qualitative approach, based on publications indexed in the SciELO and Latindex 
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databases, as well as official documents from the Ministry of Health and the National Health Surveillance 

Agency, covering the period from 2022 to 2026. The study was guided by the following research 

question: how does the integration between agronomy and sanitary surveillance contribute to food safety 

and the mitigation of risks to collective health? The results showed that the intensive use of pesticides, 

contamination of water resources, and the presence of chemical residues in food represent significant 

sanitary challenges. On the other hand, sustainable agricultural practices, combined with efficient 

surveillance and monitoring systems,demonstrated potential to reduce such risks. Furthermore, the role of 

public policies and regulations in controlling the food production chain was highlighted. It is concluded 

that the integration between agronomy and sanitary surveillance strengthens preventive actions and 

contributes to the development of safer and more sustainable food systems. 

Keywords: Agronomy, Food Safety, Pesticides, Public Health, Sanitary Surveillance. 

 

INTRODUCTION 

Food and nutritional security constitutes one of the fundamental pillars for the promotion of public 

health, especially in contexts marked by social inequalities, production intensification, and the expansion 

of agricultural technologies. In this scenario, the integration between agronomy and sanitary surveillance 

emerges as an essential strategy to ensure food quality from production to consumption, encompassing 

aspects related to risk control, environmental sustainability, and the protection of human health. The 

complexity of this topic requires an interdisciplinary approach, considering that agricultural production, 

while ensuring food supply, may also represent a source of risk, especially when associated with the 

inappropriate use of chemical inputs, water contamination, and failures in sanitary control processes 

(Domene et al., 2023; Oliveira et al., 2025). 

In the Brazilian context, the intensification of pesticide use has raised relevant debates regarding 

its impacts on health and the environment, highlighting the need for effective monitoring and regulatory 

mechanisms. Studies indicate that the country presents worrying scenarios regarding the flexibilization of 
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policies related to the use of these inputs, which may compromise food safety and increase population 

exposure to potentially harmful substances (Hess et al., 2024; Barroso et al., 2025). Furthermore, the 

presence of pesticide residues in food has been widely documented, reinforcing the importance of 

surveillance programs, such as systematic monitoring conducted by regulatory agencies (Leite; Vilarinho; 

Inoue, 2025). 

The central issue of this study lies in the need to understand how the articulation between 

sustainable agronomic practices and sanitary surveillance actions can contribute to strengthening food 

safety and mitigating risks to public health. In this sense, the following question is raised: in what way 

can the integration between agronomy and sanitary surveillance enhance the control of risks associated 

with the production and consumption of food, promoting greater protection of collective health? 

Given this context, the present study aims to analyze the importance of an integrated approach 

between agronomy and sanitary surveillance in promoting food safety, with emphasis on risk control and 

public health protection. It also seeks to discuss the main challenges and strategies related to contaminant 

monitoring, the adoption of sustainable agricultural practices, and the strengthening of public policies 

aimed at food safety. 

The relevance of this study is justified by the growing demand for safe and high-quality food in a 

global scenario marked by climate change, urban expansion, and increased pressure on production 

systems. The literature shows that food safety is not limited to food availability but also involves ensuring 

sanitary and nutritional quality, being influenced by socioeconomic, environmental, and institutional 

factors (Pedrotti et al., 2022; Moura et al., 2025). In this context, the role of sanitary surveillance, 

combined with the technical knowledge of agronomy, becomes fundamental to preventing risks, 

promoting good practices, and ensuring compliance with established regulatory standards. 

In addition, sanitary surveillance plays a strategic role in the inspection, regulation, and 

monitoring of food, contributing to the identification of microbiological, chemical, and physical hazards 

throughout the production chain. Regulations such as RDC No. 216/2004 and RDC No. 331/2019 
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establish important guidelines to ensure the hygienic-sanitary quality of food, reinforcing the need for 

rigorous control at all stages of production and commercialization (Brazil, 2004; Brazil, 2019). Likewise, 

programs such as the National Plan for the Control of Residues and Contaminants (PNCRC) and the 

Program for the Analysis of Pesticide Residues in Food (PARA) demonstrate institutional commitment to 

continuous monitoring and risk mitigation (Brazil, 2023). 

Within the field of agronomy, the importance of adopting sustainable practices stands out, such as 

ecologically based agriculture and integrated pest management, which aim to reduce the use of chemical 

inputs and minimize environmental impacts. Initiatives focused on training farmers, especially in urban 

and family farming contexts, have demonstrated positive results in promoting food safety and valuing 

food sovereignty (Machado et al., 2024). Furthermore, the quality of water used in irrigation is also a 

determining factor for food safety, since water contamination can directly compromise consumer health 

(Camargo et al., 2025). 

Another relevant aspect concerns integrated plant health surveillance, which seeks to anticipate 

and mitigate the occurrence of pests and diseases, contributing to the stability of agricultural production 

and the reduction of sanitary risks. Proactive approaches in this field have been identified as essential for 

strengthening resilient and sustainable food systems (Soubeyrand et al., 2024). Additionally, international 

experiences in monitoring food residues reinforce the importance of using technologies and data to 

improve surveillance systems and ensure greater efficiency in sanitary control (Popescu et al., 2025). 

Finally, it is emphasized that the construction of safe and sustainable food systems depends on 

articulation among different sectors and public policies, including health, agriculture, environment, and 

education. Instruments such as the National Food and Nutrition Security Plan (PLANSAN) reinforce the 

need for integrated and intersectoral actions to address food safety challenges in Brazil (Brazil, 2016). In 

this sense, the integration between agronomy and sanitary surveillance not only contributes to risk control 

but also strengthens the promotion of public health, consolidating itself as a strategic approach for 

sustainable development and the guarantee of the human right to adequate food. 
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METHODOLOGY 

The present research is characterized as a narrative literature review, with a qualitative and 

descriptive approach, whose purpose is to gather, analyze, and synthesize relevant scientific publications 

and institutional documents regarding the integration between agronomy and sanitary surveillance in the 

context of food safety, risk control, and public health protection. The narrative review allows for a broad 

and in-depth understanding of the topic, favoring the articulation among different theoretical perspectives 

and empirical evidence, especially in interdisciplinary areas. 

The study was structured around the following guiding question: how does the integration 

between agronomy and sanitary surveillance contribute to the promotion of food safety, risk control, and 

public health protection in the Brazilian context? This question directed the search, selection, and analysis 

of studies, enabling the organization of knowledge in a systematic and coherent manner aligned with the 

proposed objectives. 

Data collection was carried out through searches in the Scientific Electronic Library Online 

(SciELO) and Latindex databases, in addition to consultation of official documents provided by Brazilian 

governmental bodies, such as the Ministry of Health and the National Health Surveillance Agency 

(ANVISA). The choice of these sources is justified by their scientific and institutional relevance, as well 

as by the reliability of the information in the field of public health and food production. 

Previously defined descriptors based on the Health Sciences Descriptors (DeCS) were used, 

combined through Boolean operators (AND and OR), namely: “food safety,” “sanitary surveillance,” 

“agronomy,” “pesticides,” “public health,” “food contamination,” and “risk control.” These terms were 

applied in Portuguese, considering the national focus of the study, although relevant studies in English 

were also considered when available in the selected databases. 

The inclusion criteria were: (i) complete scientific articles freely available; (ii) publications from 

2022 to 2026; (iii) studies directly addressing the relationship between agricultural production, sanitary 

surveillance, and food safety; (iv) official documents and regulations related to food sanitary control in 
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Brazil; and (v) publications relevant to the public health context. The exclusion criteria were: (i) duplicate 

studies; (ii) publications outside the defined time frame; (iii) studies not directly related to the proposed 

topic; (iv) abstracts, editorials, letters to the editor, and publications lacking methodological rigor; and (v) 

articles not available in full. 

The study selection process occurred in stages, including reading titles, abstracts, and 

subsequently full texts, to verify compliance with the established criteria. After this screening, the 

selected studies were organized and interpretively analyzed, enabling the identification of relevant 

thematic categories, such as pesticide use, residue monitoring, sustainable agricultural practices, and the 

role of sanitary surveillance. 

The systematization of the methodological process is represented in Figure 1, which illustrates the 

stages of searching, selecting, and including studies, from initial identification in the databases to the final 

definition of the analyzed sample. 

 

Figure 1 

Flowchart of the study selection process included in the narrative review. 

Source: Authors (2026) 
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Finally, it is noted that, as this is a narrative review based on secondary data in the public domain, 

submission to a Research Ethics Committee was not required, in accordance with current ethical 

guidelines. Nevertheless, principles of scientific integrity were respected, with proper citation of the 

sources used, ensuring the reliability and transparency of the information presented. 

 

RESULTS AND DISCUSSION 

The results of this narrative review show that the integration between agronomy and sanitary 

surveillance constitutes a strategic element for strengthening food safety and public health protection, 

especially in the face of contemporary challenges related to the intensification of agricultural production, 

the use of chemical inputs, and the increasing complexity of food chains. Analysis of the selected studies 

made it possible to identify central thematic categories directly aligned with the research objective, 

namely: pesticide use and its impacts, residue monitoring in food, the quality of natural resources used in 

production, sustainable agricultural practices, and the regulatory role of sanitary surveillance. 

Regarding pesticide use, the studies point to a worrying scenario in Brazil, characterized by 

increased consumption of these substances and the flexibilization of regulatory policies. This context 

increases the risks of environmental contamination and human exposure, directly impacting food quality 

and population health (Hess et al., 2024; Barroso et al., 2025). The persistent presence of pesticide 

residues in food products was observed, requiring continuous monitoring and control actions. In this 

sense, residue analysis programs play a fundamental role in identifying irregularities and ensuring safe 

consumption standards (Leite; Vilarinho; Inoue, 2025). 

The relevance of monitoring also extends to the international context, where data-driven 

approaches have been used to improve contaminant surveillance in food, especially fruits and vegetables. 

These strategies demonstrate that the use of technologies and integrated systems can significantly 

contribute to early risk detection and more assertive decision-making in public health (Popescu et al., 
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2025). Such evidence reinforces the need to strengthen national surveillance systems through investments 

in innovation and technical training. 

Another relevant aspect identified concerns the quality of water used in agricultural irrigation. 

Studies show that contamination of water sources, especially groundwater, can compromise food safety, 

representing a significant risk to human health (Camargo et al., 2025). The use of water without adequate 

sanitary control favors the dissemination of pathogenic microorganisms and harmful chemical substances, 

highlighting the importance of integrated surveillance of natural resources in agricultural production. 

The analysis also highlighted the importance of sustainable agricultural practices as a strategy to 

reduce risks and promote food safety. The adoption of agroecological models, integrated pest 

management, and reduced use of chemical inputs has proven effective in producing safer food and 

preserving the environment (Machado et al., 2024). Furthermore, farmer training initiatives, particularly 

in urban and family farming contexts, contribute to strengthening food sovereignty and improving 

production and commercialization conditions (Moura et al., 2025). 

In this context, food safety should be understood broadly, encompassing not only food availability 

but also sanitary quality, nutritional value, and accessibility. Studies indicate that socioeconomic, 

environmental, and institutional factors directly influence the effectiveness of public policies aimed at 

food safety, reinforcing the need for integrated and intersectoral approaches (Pedrotti et al., 2022; Oliveira 

et al., 2025). 

Sanitary surveillance emerges as a central element in ensuring food quality through regulation, 

inspection, and risk monitoring throughout the production chain. Brazilian regulations establish strict 

standards for food production, handling, and commercialization, contributing to the prevention of health 

hazards (Brazil, 2004; Brazil, 2019). In addition, food and nutritional surveillance plays a relevant role in 

identifying vulnerabilities and promoting actions aimed at improving population health conditions (Moura 

et al., 2023). 
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The integration between agronomy and sanitary surveillance is also reflected in the need for plant 

health surveillance, focusing on preventing and controlling pests and diseases that may compromise 

agricultural production and food safety. Proactive and research-based approaches are essential to 

anticipate risks and ensure production system sustainability (Soubeyrand et al., 2024). 

Furthermore, the articulation among public policies, such as national food safety plans and residue 

control plans, is fundamental to addressing identified challenges. Implementation of these policies 

depends on coordinated action among different sectors, including health, agriculture, and environment, 

highlighting the importance of integrated governance (Brazil, 2016; Brazil, 2023). 

        Table 1 presents a synthesis of the main findings of this review, systematizing the analyzed studies 

by authors, objectives, and main contributions to the investigated theme. 

 

Table 1 

Synthesis of the studies included in the narrative review. 

Author (Year) Objective of the study Main findings Contributions to the 

theme 

(Camargo et al., 2025) Evaluate the sanitary 

quality of groundwater 

used in the irrigation of 

vegetables 

Identified potential 

contamination of the water, 

with direct implications for 

food safety 

Highlights the need for 

surveillance of water 

quality in agricultural 

production 

(Hess et al., 2024) Analyze the scenario of 

pesticide policies in Brazil 

Points to regulatory 

flexibilization and 

increased exposure to toxic 

substances 

Reinforces the importance 

of rigorous public policies 

and continuous monitoring 

(Leite; Vilarinho; Inoue, 

2025) 

Investigate pesticide 

residues in food in Brazil 

Identified a significant 

presence of residues in the 

foods analyzed 

Highlights the relevance of 

sanitary control and 

monitoring programs 

(Moura et al., 2025) 

 

 

Analyze food security in 

family farming contexts 

 

 

Revealed socioeconomic 

challenges and the 

importance of local 

production 

Values sustainable 

practices and the 

strengthening of food 

sovereignty 

(Machado et al., 2024) Evaluate the training of 

urban horticulturists 

Demonstrated 

improvement in food 

production and quality 

Indicates education as a 

tool for food safety 
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(Oliveira et al., 2025) Discuss food safety and 

food security 

Highlights the 

multidimensionality of 

food security 

Provides a basis for the 

need for an integrated 

approach 

(Messias, 2025) Analyze sanitary 

surveillance in the 

environmental and tourism 

context 

Highlights the importance 

of surveillance in risk 

prevention 

Broadens the 

understanding of 

surveillance as an 

instrument of public health 

(Moura et al., 2023) Evaluate food and 

nutritional surveillance 

Identifies its contribution 

to health promotion and the 

prevention of health 

problems 

Reinforces the role of 

surveillance in food safety 

(Domene et al., 2023) Reflect on the complexity 

of food safety 

Points to the social, 

economic, and 

environmental factors 

involved 

Provides a basis for the 

interdisciplinary approach 

(Pedrotti et al., 2022) Discuss the evolution of 

food and nutritional 

security in Brazil 

Highlights advances and 

persistent challenges 

Contextualizes public 

policies and their 

importance 

(Soubeyrand et al., 2024) Propose integrated plant 

health surveillance 

Highlights a proactive 

approach to pest prevention 

Integrates agronomy and 

surveillance in protecting 

production 

(Barroso et al., 2025) Analyze pesticide residue 

management 

Highlights impacts on 

health and the environment 

Reinforces the need for 

rigorous control 

(Popescu et al., 2025) Evaluate pesticide 

surveillance in food 

Presents the use of 

technologies for 

monitoring 

Contributes to innovation 

in sanitary surveillance 

Source: Authors (2026) 

 

In addition, Table 2 presents the main thematic categories identified, associating them with public 

health risks and the control strategies proposed in the literature, allowing an integrated view of the factors 

that influence food safety in the context of the relationship between agronomy and sanitary surveillance. 
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Table 2 

Thematic categories, associated risks, and control strategies in food safety. 

Thematic category Public health impacts Control strategies Agronomy–sanitary 

surveillance interface 

Pesticide use Poisonings, chronic 

diseases, and 

environmental damage 

Regulation, residue 

monitoring, and reduction 

in use 

Development of 

sustainable practices 

combined with sanitary 

inspection 

Water quality in irrigation Waterborne diseases and 

food contamination 

Water quality control and 

environmental surveillance 

Proper water management 

integrated with sanitary 

inspection 

Residues in food Chronic exposure to 

chemical contaminants 

Monitoring programs and 

laboratory control 

Integration between 

agricultural production and 

sanitary surveillance 

Sustainable agricultural 

practices 

Improvement in food 

quality and reduction of 

environmental damage 

Agroecology, integrated 

pest management, and 

training 

Application of agronomic 

techniques under sanitary 

supervision 

Sanitary surveillance Prevention of foodborne 

diseases 

Regulations, inspections, 

and health education 

Regulation of all stages of 

the production chain 

Food security Reduction of social and 

nutritional vulnerabilities 

Intersectoral public policies Integration among 

production, access, and 

food quality 

Plant health surveillance Stability of production and 

food quality 

Pest monitoring and 

preventive control 

Integration between 

agronomic research and 

sanitary control 

Education and training Improvement of productive 

and sanitary practices 

Technical training and 

continuing education 

Articulation between 

agronomic and sanitary 

knowledge 

Source: Authors (2026) 

 

 

Finally, the results show that the integration between agronomy and sanitary surveillance is 

indispensable for the construction of safe, sustainable, and resilient food systems. The articulation among 

appropriate agricultural practices, continuous monitoring, and effective public policies is configured as an 

essential pathway for risk reduction and the promotion of public health, reinforcing the need for 

investments in research, innovation, and integrated management in the sector. 

The discussion of the findings shows that the integration between agronomy and sanitary 

surveillance constitutes an indispensable strategy for addressing contemporary challenges related to food 

safety and the protection of public health. As emphasized by Domene et al. (2023), food safety must be 

understood as a complex and multifactorial phenomenon, involving social, economic, environmental, and 
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sanitary dimensions, thus requiring interdisciplinary and intersectoral approaches. In this sense, the 

articulation between agronomic practices and sanitary surveillance actions expands the capacity to 

respond to the risks present in the food production chain. 

With regard to pesticide use, the results discussed corroborate the analyses of Hess et al. (2024), 

who point to a worrying scenario in Brazil, marked by the flexibilization of regulatory policies and the 

increased authorization of chemical substances. This reality contributes to the expansion of the 

population’s exposure to potentially toxic compounds, directly impacting public health. In a 

complementary manner, Barroso et al. (2025) highlight that the inadequate management of pesticide 

residues may generate adverse effects both on the environment and on human health, reinforcing the need 

for effective systems of monitoring and control. 

The presence of pesticide residues in food, as evidenced by Leite, Vilarinho, and Inoue (2025), 

reinforces the importance of sanitary surveillance programs that operate continuously and systematically. 

These authors emphasize that monitoring should not be limited to the detection of irregularities, but 

should also contribute to the formulation of more rigorous public policies and to the promotion of safer 

agricultural practices. In this context, the role of regulatory bodies, such as the National Health 

Surveillance Agency, becomes fundamental to ensuring the conformity of food products with established 

standards. 

In addition, the quality of the water used in irrigation constitutes a critical factor in food safety. As 

evidenced by Camargo et al. (2025), contamination of groundwater may directly compromise the sanitary 

quality of vegetables, representing a significant risk to consumer health. This finding reinforces the need 

for integrated surveillance of natural resources, articulating agronomic knowledge with sanitary control 

practices, in order to prevent the dissemination of contaminants throughout the production chain. 

In the field of agricultural practices, the literature points to the relevance of adopting sustainable 

models as a strategy for risk mitigation. Machado et al. (2024) highlight that the training of producers, 

especially in urban and family farming systems, contributes to improving food quality and reducing the 
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use of chemical inputs. In a convergent manner, Moura et al. (2025) show that family farming plays a 

fundamental role in promoting food safety, especially when associated with agroecological practices and 

the strengthening of food sovereignty. 

The discussion also shows that sanitary surveillance plays a central role in preventing health 

problems related to the consumption of contaminated food. As established by Brazilian regulations, such 

as RDC No. 216/2004 and No. 331/2019, there is a set of guidelines aimed at guaranteeing hygienic-

sanitary conditions and defining microbiological standards, which must be strictly followed throughout 

the production chain. In this sense, Moura et al. (2023) highlight that food and nutritional surveillance 

contributes significantly to the identification of vulnerabilities and to the implementation of preventive 

actions within the scope of public health. 

Another relevant aspect concerns plant health surveillance, which has been identified as a strategic 

element for the sustainability of agricultural systems. Soubeyrand et al. (2024) advocate the adoption of 

proactive and integrated approaches to monitoring pests and diseases, with the aim of anticipating risks 

and reducing impacts on food production. This perspective reinforces the importance of the interface 

between agronomy and sanitary surveillance, since plant health is directly related to the quality and safety 

of agricultural products. 

Furthermore, the use of technologies and data-based systems for contaminant monitoring has 

emerged as a relevant trend in the field of sanitary surveillance. Popescu et al. (2025) highlight that data-

driven approaches allow greater precision in risk identification and contribute to more effective decision-

making. This technological innovation may be incorporated into national surveillance systems, expanding 

their response capacity and promoting greater efficiency in sanitary control. 

Within the scope of public policies, the discussion highlights the importance of instruments such 

as the National Food and Nutrition Security Plan, which proposes intersectoral actions aimed at 

guaranteeing the human right to adequate food. As Pedrotti et al. (2022) point out, the evolution of food 

security policies in Brazil reflects significant advances, although challenges related to inequality of access 
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and food quality still persist. In this context, integration among different sectors, including health, 

agriculture, and the environment, is fundamental for strengthening actions to promote food safety. 

Finally, it is observed that the integration between agronomy and sanitary surveillance not only 

contributes to risk control, but also promotes the construction of more sustainable and resilient food 

systems. The articulation among technical knowledge, appropriate agricultural practices, and regulatory 

actions is configured as an essential element for the protection of public health. Thus, as argued by 

Oliveira et al. (2025), food safety must be treated as a strategic priority, requiring continuous investments 

in research, innovation, and integrated management in order to ensure food quality and the health of the 

population. 

 

CONCLUSION 

The present research demonstrates that the integration between agronomy and sanitary 

surveillance constitutes a structural component for consolidating food and nutritional security, particularly 

in the context of increasing complexity of production systems and risks associated with the food chain. 

Analysis of the selected studies showed that articulation between sustainable agronomic practices and 

sanitary regulatory actions favors the construction of safer, more resilient food systems aligned with 

public health principles. 

In response to the guiding question, it is concluded that this interaction enhances the capacity for 

surveillance, prevention, and intervention regarding major risk factors affecting food production and 

consumption. Integrated action enables not only contaminant monitoring but also the implementation of 

preventive practices that reduce population exposure to harmful agents, promoting greater effectiveness in 

collective health actions. 

Regarding the established objectives, the study successfully critically analyzed the relevance of 

the integrated approach between agronomy and sanitary surveillance, highlighting its contribution to 

strengthening food safety. Additionally, key challenges related to intensive pesticide use, contamination of 
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water resources, the presence of residues in food, and limitations of monitoring systems were discussed, 

emphasizing the need for more robust and articulated strategies. 

The results indicate that indiscriminate use of chemical inputs, combined with fragile regulatory 

mechanisms, represents one of the main obstacles to ensuring the sanitary quality of food. The persistence 

of pesticide residues and vulnerability of irrigation water quality reinforce the importance of integrated 

surveillance systems. Conversely, agroecology-based practices, integrated pest management, and 

producer training show significant potential for risk mitigation and promotion of safer, more sustainable 

food. 

From a scientific perspective, this research contributes by systematizing contemporary evidence 

and highlighting the need for an interdisciplinary approach to addressing food safety challenges. 

Integration between agronomy and sanitary surveillance is presented as an essential strategy for 

articulating agricultural production, sanitary control, and public policies, broadening understanding of the 

determinants influencing food quality and their impacts on population health. 

From a social and sanitary perspective, the findings reinforce that ensuring safe food is directly 

linked to protecting collective health and promoting the human right to adequate food. Integrated action 

between agricultural and sanitary sectors contributes to reducing health problems arising from 

consumption of contaminated food, while strengthening preventive and educational actions aimed at 

populations and producers. 

Finally, future research is recommended to deepen investigation into the incorporation of digital 

technologies and intelligent systems for food risk monitoring, as well as to evaluate the effectiveness of 

public policies aimed at integrating agronomy and sanitary surveillance in different regional contexts. 

Studies exploring the interface between innovation, sustainability, and sanitary regulation may expand 

available evidence and support the formulation of more effective strategies to promote safe, equitable, and 

sustainable food systems. 
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