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Abstract 

In Brazil, the health of communities that use pesticides is still neglected due to the lack of greater social understand-
ing of damage to health and an insufficient care network. The objective of the research was to investigate health 
management practices, from the perspective of the expanded health care network (RAS), focusing on riverside farm-
ers who use pesticides in the municipalities of Petrolina (PE) and Juazeiro (BA) in the Northeast of Brazil. The study 
aimed to explore these practices from the perspective of the healthcare network (RAS). This is a qualitative research, 
with a methodological framework based on the Grounded Theory in a constructivist way (CGT). Twenty-six health 
professionals and RAS managers participated, at the municipal and regional levels in Petrolina (PE) and Juazeiro (BA). 
Two sample groups were composed for data collection, carried out through semi-structured interviews. The analy-
sis resulted in six categories, which, when integrated, made up the theoretical model “Model of care management 
for riverside farmers”. The RAS must have teams trained in the care of riverside farmers who use pesticides in primary 
care, and specialized teams in secondary and tertiary care, who are a reference. The theoretical model formulated 
considers that the RAS, strengthened in terms of diversity of actions and services, will provide better care manage-
ment for farmers.
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Introduction
The care network and Care Management (CM) for riv-
erside farmers who use pesticides are components of the 
National Health Network (RNS). In 2002, the RENAST 
(Integral Worker Health Care) was incorporated into 

primary and secondary healthcare networks as part of 
the strategy to organize actions in Workers’ Health across 
all levels of care. The integration of these services into the 
SUS (Unified Health System) network was made possible 
through the establishment of Specialized Reference Cent-
ers in Workers’ Health (CEREST). These centers aim to 
expand and integrate primary health care (PHC) services 
in communities [1, 2].

This network relates the types of care and the manage-
ment of this care in the health of farmers in general and 
in agricultural communities1. The vulnerability of river-
side communities is due to their complexity in relations 
with the environment and natural phenomena, as well 
as other public health hazards, such as river floods and 
communicable diseases [2]. Intoxications, deaths and 
injuries are frequent in farmers who use pesticides, but 
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the absence of systematization in the recording of these 
procedures hinders the accuracy of data on their preva-
lence [3].

The notification of pesticide poisoning is compulsory, 
and must be performed in the face of suspicion or con-
firmation of disease or injury, and can be made by physi-
cians, other health professionals or responsible for health 
facilities, public or private, according to Ordinance GM/
MS No. 204, of February 17, 2016 [4].

Agricultural pesticides are defined by laws in Bra-
zil (Federal Law No. 7,802 of July 11, 1989; State Law-
Pernambuco (PE) No. 12,753, of January 21, 2005; State 
Law-Bahia (BA) No. 6,455, of January 25, 1993), such 
as: products whose purpose is to alter the composition 
of flora or fauna, to guard it from the harmful action of 
organisms considered harmful; as well as substances and 
products applied as defoliants, degerming agents, stimu-
lants and growth inhibitors [5–8].

The health care of farmers in health services should 
consider the insertion of these in production processes, 
while recognizing work and modes of production, such 
as the use of pesticides in their crops, which define the 
health-disease-care process. Thus, it is necessary that 
the Family Health Teams (ESF) in the Basic Health Units 
(UBS) know the work or occupation of the user-worker 
and incorporate this knowledge to the actions of promo-
tion, protection and surveillance, care and rehabilitation, 
in the care networks of the Unified Health System (SUS) 
[3].

Studies conducted in the state of Pernambuco [7] and 
Bahia [8] confirm that there is great exposure of rural 
workers to agricultural pesticides and highlight situations 
such as: ignorance of risk factors, non-use of Personal 
Protective Equipment (PPE), carcinogenic potential of 
the substances used, among others [9, 10].

The municipalities of Petrolina (PE) and Juazeiro (BA) 
have a very similar population of riverside farmers in the 
San Francisco river hydroterritory of 7,000 farmers. It is 
divided by communities that are assisted in health units, 
at the level of primary care and some points of supply 
at the level of secondary care (AS, e.g. Polyclinics) and 
CEREST. The people responsible for the care of the riv-
erside farmer who uses pesticides are the Health Depart-
ment (SSM), and the UBS under the management of the 
professional (coordinator of the UBS) selected by them 
[11, 12].

Even though two municipalities are so close and using 
the same pesticides, Juazeiro over the last few years has 
decreased the number of notifications for annual inju-
ries when compared to the municipality of Petrolina [13]. 
Thus, how are the services being made in the health care 
networks of riverside farmers who use pesticides in the 
municipalities of Petrolina (PE) and Juazeiro (BA)?

If the impact on health by the use of pesticides is a 
problem not yet solved in Brazil [14], the health of com-
munities that use pesticides is further neglected due to 
the lack of greater social compression of health damage 
and an insufficient care network. The objective of the 
research was to investigate health management prac-
tices, from the perspective of the expanded health care 
network (RAS), focusing on riverside farmers who use 
pesticides in the municipalities of Petrolina (PE) and 
Juazeiro (BA) in the Northeast of Brazil. The study aimed 
to explore these practices from the perspective of the 
healthcare network (RAS).

This study contributes to the progression of theoreti-
cal knowledge by visualizing the network of management 
and care, with the aim of developing an explanatory theo-
retical model based on empirical data and its limitations 
in the functioning of the integral service, for the planning 
of managers. New studies can mitigate health damage by 
the use of pesticides working in the field of human behav-
ior in different spheres where the riverside farmer needs 
an adequate and fair social environment.

Material and method
This is a cross-sectional study, with a qualitative, explora-
tory and descriptive approach to understand the actions 
and functioning of the health Care Management network 
of riverside farmers who use pesticides, in each of their 
service points. Having as methodological reference the 
Grounded Theory (CGT), opting for the use of the con-
structivist current of knowledge, proposed by Charmaz 
[15].

The data collection developed from January to May 
2022, in the municipalities of Petrolina (PE) and Juazeiro 
(BA), northeastern Brazil, in the places of attention of 
the RNS (Interstate Health Care Network of the Middle 
Valley Of San Francisco, PE and BA, 2011), which carry 
out actions and are configured as primary and secondary 
care services, under the management of these munici-
palities and the States of Bahia and Pernambuco; Petro-
lina and Juazeiro function as reference microregions 
of worker health care for their states. The Health Units 
chosen as the gateway to the management network and 
the care of riverside farmers were: The Basic Health Unit 
(UBS) Josefa Bispo de Almeida in Petrolina and the Fam-
ily Health Unit (USF) NH4/ Bonita – São José in Juazeiro.

In each municipality, the research team conducted 
interviews with various healthcare professionals. These 
included the doctor from the chosen Family Team, the 
head nurse, a nursing technician, a medical student in 
their final year, and two Community Health Agents. 
Additionally, interviews were conducted with healthcare 
professionals from CEREST, including the worker’s doc-
tor, the worker’s nurse, the head coordinator of CEREST, 
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a physiotherapist, and a psychologist. The research team 
also interviewed the doctor on duty at the Emergency 
Care Unit and a local dermatologist from the municipal 
consultation of Clinical Specialties.

The participants included in the study consisted of: 26 
(13 in each group) health professionals and managers, 
workers in the municipal and state RNS of Petrolina and 
Juazeiro in the various points of care located in PHC and 
outpatient secondary care in each municipality, as well 
as in the municipal and state health departments, with 
at least one year of care experience. The signing of the 
free and informed consent form of the research was also 
requested and the willingness to answer the questions 
of the interview. However, professionals and managers 
who were on vacation or on leave were excluded from 
the research during the period of data collection of the 
points of the network visited.

The focus of the interview in this text is to gather infor-
mation and insights about the healthcare practices and 
management related to riverside farmers who use pes-
ticides. The questions aim to explore various aspects of 
care, including the interviewees’ experience, the specific 
actions taken for this care, the use of injury notification 
forms, the characteristics of care provided, the role of 
Primary Health Care/Basic Health Units (PHC/UBS) in 
managing care for these farmers, and the relationship 

between the care for riverside farmers who use pesticides 
and other components of the National Health Network 
(RNS).

At the end of the interview, the relationship points that 
the networks of the municipalities had to support the 
riverside farmers inside and outside the SUS were asked. 
This provides the visualization of the network, in addi-
tion to the functions of each point of assistance, to draw 
a representative figure of this process, which in the litera-
ture was not found.

The explanations of the functioning of the manage-
ment network and the care of farmers were related to the 
role of the other points of attention, as well as the under-
standing of managerial aspects, in addition to care in a 
care network [16].

The data were coded in categories that represented 
the parts of the process and subcategories that explained 
them [15]. Thus, this approach was carried out the study 
of the care management network of riverside farmers, lit-
tle researched in the scientific literature (See Fig. 1).

In the initial codification the choice was the group of 
interviews in the municipality of Petrolina. The excerpts 
of the interviews were thoroughly analyzed, and ini-
tial codes resulted from them, which were reformu-
lated until the last interviewee. The categories emerged 
from the product of the constant comparative method, 

Fig. 1 Flowchart of research Methodology Based on Constructivist Grounded Theory (CGT)
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establishing analytical distinctions and making compari-
sons at each level of functioning in care management. 
The CGT comprises some coding steps to achieve the 
theoretical model [15].

The second stage consisted of focused coding, in which 
the codes are more directed, selective and conceptual 
when compared to the initial coding. During the focused 
coding process, the subcategories emerged, from the 
aggregation of the initial codes, by the continuous pro-
cess of comparison of the analyzed data [15].

The third stage performed in data analysis was theo-
retical coding, in which the categories and subcategories 
that emerge from the codes are formed and integrated in 
order to expose the phenomenon or the central category. 
The validation of the theoretical model was performed 
with the participants of the second sample group, in 
order to discuss its resonance, each level of functioning 
and the veracity of the knowledge of each group [15] in 
the management network and the care of the riverside 
farmer [17], due to the health risk that pesticides cause 
[5, 9].

The research followed the guidelines and regulatory 
norms of the research involving human beings that make 
up Resolution 466/12, first obtaining the approval of the 
municipal bodies for its realization, with subsequent sub-
mission and approval of the research project in the Ethics 
Committee on Research with Human Beings of the State 
University of Bahia (UNEB) - opinion number 5.181.184 
of December 21, 2021.

Results
The collection and analysis of the data of the interview 
resulted in six categories, which comprised the theo-
retical model “Model of Care Management for riverside 
farmers” within the RNS, in RENAST and primary health 
care. This is considered the central category of the theo-
retical model, which is composed of the integration of 6 
categories, from 26 subcategories (of the 26 participants) 
and 156 conceptual codes (the 156 answers). The Table 1 
presents the analytical categories and subcategories, 
components of the care network model at different levels.

In this sense, for the CM to be consolidated, it is neces-
sary the knowledge on the part of the professional, about 
how the farmer uses the pesticide, since the period of 
graduation and during his performance in health, per-
forming the care at his point of attention, as well as in 
the referral of this person to the other levels of the RNS, 
according to the demands presented. For the regulation 
to happen properly, the points of attention must have 
their well-defined roles in the care of the riverside farmer 
who uses pesticides, in order to carry out the actions that 
compete with him.

These actions do not overlap, they happen in an inte-
grated and circular way, restarting with the emergence of 
new situations, causing the CM to emerge to the riverside 
farmer who uses pesticides from the perspective of net-
worked care, as a process in constant construction, coor-
dinated by PHC.

In this research, the participants reinforced that the 
dimensions presented for the construction of the CM 
are at the same level of importance, as well as intercon-
nect and share responsibilities, creating horizontal rela-
tionships between them. It is noteworthy that the CM 
should provide the planned care, through the use of avail-
able resources as are the CHA, and listing objectives, 
goals and strategies, manifesting itself as a creative and 
motivational process, with the intention of maintaining 
and favoring care, ensuring its quality to users and their 
families.

There are no mechanisms within the networks, during 
the study period, for performing molecular examination 
of the type of pesticide, which farmers would need in case 
they did not know the substance that causes the disease. 
Likewise, there is no multiprofessional team that per-
forms specific rehabilitation care to the riverside farmer 
who uses pesticides, and the reference for cases of diffi-
cult management in primary care is limited. The number 
of vacancies of specialists, as in the case of dermatoses, 
the lack of dermatologists via SUS, make the regulation 
of these cases even more difficult. The medical specialists 
included in the research reported in the interview that: 
they are reserved in decisions about giving a clinical diag-
nosis that place pesticides as causing problems in human 
health by the political force that the ruralist bench has in 
government.

According to what the interviewees reported, the CM 
network in the SUS has the following flow relationships: 
the UBS as the entrance ports of the network, being the 
most important to achieve complete monitoring; the 
UPA and hospitals in cases of urgency or emergency; 
and even the same CEREST when the farmer is not well 
informed.

As weaknesses for the organization of care in RNS, the 
participants cited the numerous difficulties of commu-
nication and the disarticulation of information systems, 
which has generated informalpractices and the loss of 
important information for the care process [18].

In all these points of entry into the SUS network 
(Fig. 2) should happen the notification of the disease by 
the pesticide, with the completion of the form and send-
ing to the health department from a dermatosis, dizzi-
ness, symptoms of depression, even severe intoxication 
or death. This fact was discussed in the interview given 
as insufficient the number of notifications at the entrance 
ports, and only through CEREST notification to obtain a 
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Table 1 Analytical categories and subcategories, components of the Model of Care Management for riverside farmers from the 
perspective of the health care network of the municipalities Petrolina- PE and Juazeiro-BA, 2022

Source: elaborated by the authors

Categories Subcategories

1. Knowing the functioning and points of the Care Management network 
(CM) of the riverside farmer who uses pesticides

Recognizing CM as comprehensive health care for the riverside farmer who 
uses pesticides
• Relating the CM to the planning of the care of the riverside farmer who 
uses pesticides
• Unfolding the CM of the riverside farmer who uses pesticides in care 
and management dimensions
• Understanding the CM as the responsibility of the health team, the river-
side farmer who uses pesticides and his family
• Basing the CM on the riverside farmer who uses pesticides in professional 
autonomy, knowledge and good care practices
• Performing the CM to the riverside farmer who uses pesticides 
with the support of the management bodies and public health policies

2. Knowing the riverside farmer who uses pesticides in the professional practice 
of the doctor of the Family Health Teams (ESF) since his graduation.

Knowing the instruments for performing the care of the riverside farmer 
who uses pesticides
• Identifying the home visit as ideal for the knowledge of the riverside 
farmer who uses pesticides
• Recognizing the riverside farmer who uses pesticides as users of the ser-
vices offered in health units
• Identifying potentialities in the care of the riverside farmer who uses 
pesticides
• Identifying weaknesses in the care of the riverside farmer who uses 
pesticides

3. Knowing riverside that uses pesticides in the professional practice of com-
munity health agents (CHA)

Knowing the instruments for performing the care of the riverside farmer 
who uses pesticides
• Identifying the home visit as ideal for the knowledge of the riverside 
farmer who uses pesticides
• Recognizing the riverside farmer who uses pesticides as users 
of the health services offered in the communities
• Identifying potentialities in the care of the riverside farmer who uses 
pesticides
• Identifying weaknesses in the care of the riverside farmer who uses 
pesticides

4. Performing care to the riverside farmer who uses pesticides an integral part 
of the work process in Primary Care from the Basic Health Units (UBS) or Fam-
ily Health Units (USF) and Secondary Health (AS) of specialist physicians

Recognizing the importance of nursing consultation to perform care 
for the riverside farmer who uses pesticides in the Health Center 
and at home
• Developing nursing care for the riverside farmer who uses pesticides 
in the nursing consultation at APS (Primary Health Care)
• Developing care for the riverside farmer who uses pesticides in the emer-
gence of Emergency Service Units (UPA) or Hospitals
• Integrating Primary Health Care (PHC) with the health team (ESF) in caring 
for riverside farmers who use pesticides
• Understanding the importance of permanent awareness in the theme 
of pesticide damage and the exchange of knowledge among professionals
• Recognizing the link with the ESF as an important component for the care 
of the riverside farmer who uses pesticides

5. Taking care of the riverside farmer who uses pesticides by the multidiscipli-
nary team of Occupational Health Reference Center (CEREST)

Defining the bond, continuity and coordination of care as a role of PHC
• Understanding the integrality of care as collaboration and integration 
between health care points
• Recognizing that the riverside farmer who uses pesticides plays his role 
in the care of
• Establishing the role of CEREST in the care of the riverside farmer who uses 
pesticides

6. Characterizing the role of health care points in care (RNS) • Defining the bond, continuity and coordination of care as a role of PHC
• Understanding the integrality of care as collaboration and integration 
between health care points starting from the UBS
•Knowing the riverside farmer who uses pesticides playing his role 
in the care
•Establishing the role of CEREST in the care of the riverside farmer who uses 
pesticides
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real view of the problem. According to the reported by 
doctors, nurses and psychologists, participants of CER-
EST of each municipality it is the UBS that should always 
refer, study, diagnose and follow-up for the recovery of 
pesticide diseases.

Within the care network, there are relationships with 
other management centers from various spheres in soci-
ety, which are also part of management and care. Among 
them: the Ministry of Labor, which assesses the need 
for a work safety staff and determines the quantity and 
periodicity of medical examinations and evaluations in 
large agricultural enterprises in the territory, although 
the small farmer does not have the relevant monitor-
ing, both social as well as teaching, local and municipal 
supervision, to properly use the pesticide, although there 
are associations of farmers, entities in health, agriculture 
and the environment in the municipalities.

Also, the small farmer and those rural workers who 
have no official connection with agricultural companies 
have the ESF (with the CHA as protagonists) to monitor 
and trigger the health surveillance of health departments. 
This happens for the communities of the municipalities 
of Petrolina and Juazeiro; and probably because manage-
ment policies follow the same guidelines, it is recurrent 
in many other Brazilian communities; because there is no 

proper functioning of the network due to a lack of capac-
ity of the ESF.

Discussion
In the model proposed by the research participants, the 
focus is on performing effective Care Management (CM) 
by strengthening the National Health Network (RNS) 
and implementing differentiated and qualified actions 
and services at each point. The aim is to improve services 
and meet the specific needs of riverside farmers who use 
pesticides, considering the complexity of their situations 
[19].

The process of notifying pesticide-related diseases 
in the Sinam Net involves collecting information from 
both public and private health centers through a notifi-
able form completed by the attending health worker. This 
document is transmitted and disseminated through a 
computerized network within the Epidemiological Sur-
veillance System across all government levels (munici-
palities, states, and the federal government) to support 
investigation processes and provide data for analysis [3].

Over the past five years, there has been a general 
decline in reporting cases of pesticide poisoning in 
most regions and federal entities in Brazil. However, it is 
worth noting that underreporting of cases and associated 

Fig. 2 Municipal network model for Care Management (CM) of riverside farmers in pesticide care
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injuries has historically been significant [13] (Fig. 3). The 
Northeast region of Brazil has the highest number of 
agricultural pesticide-related cases, with the municipali-
ties of Petrolina and Juazeiro showing the highest notifi-
cations within the San Francisco Valley region based on 
data from the Sinan Net system (Fig. 4).

There is a noticeable difference in the number of cases 
reported in the databases (Sinan-Net) between the 
municipalities of Petrolina and Juazeiro. Despite Juazeiro 
having a larger population of farmers, the number of 
reported cases is lower over the past 15 years (Fig. 4).

Comprehensive Public Health relies on CM by provid-
ing essential knowledge to healthcare personnel during 
their undergraduate education and professional practice. 
This enables efficient care delivery at various points of 
service and appropriate referrals of SUS (Unified Health 
System) users to other levels of the RNS based on their 
needs [19].

Resilience is also utilized to respond to new situations, 
allowing CM to continuously evolve for riverside farmers 
who use pesticides within the context of networked care, 
coordinated by Primary Health Care (PHC) [20, 21]. The 

CM should be understood as a human and social process 
that is based on interpersonal relationships, leadership, 
motivation, participation, communication and collabora-
tion. Within the Scope of the RNS, the CM should be the 
product of the effective implementation of the mecha-
nisms for coordinating care [3, 19–22].

The care provided to riverside farmers who use pes-
ticides requires health professionals to reflect on the 
potentialities and weaknesses that individuals develop 
throughout the rehabilitation process. It is crucial to 
understand their ever-changing and diverse real needs, 
aiming for acceptance, harmonious coexistence, and a 
healthy outlook on their new situation [15, 23].

In the national management of networks like RENAST, 
the Ministry of Health plays a vital role in defining guide-
lines, regulating and coordinating actions, and providing 
political, financial, and technical support. This includes 
conducting studies and research based on priority cri-
teria, strategically allocating resources, and addressing 
social demands. It is also essential to foster intersectoral 
collaboration with ministries such as Labor and Employ-
ment, Social Security, and the Environment to strengthen 

Fig. 3 Injury notifications due to agricultural pesticide poisoning in Brazil’s regions from 2018–2022 (Sinan-Net)
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the comprehensive healthcare model for agricultural 
workers [1, 19].

The involvement of Family Health Teams at the Pri-
mary Health Care (PHC) level is considered strategic 
for the development of comprehensive care and has a 
positive impact on the quality of life of riverside farm-
ers. Home visits and regular nursing consultations are 
important resources for their rehabilitation at all levels of 
complexity within the National Health Network (RNS), 
including PHC-based rehabilitation actions [3, 19, 20].

Collaborative care among Primary Health Care 
(PHC) team members, including the Family Health 
Support Center (NASF), emphasizes the importance 
of an interdisciplinary approach that values diverse 
perspectives in addressing the needs of riverside farm-
ers who use pesticides. The central focus of PHC is to 
promote self-care and prevent complications for these 
individuals, empowering them and improving care for 
their families. Active participation from the Family 
Health Strategy (ESF) and the community is essential 

Fig. 4 Injury notifications due to agricultural pesticide poisoning in Juazeiro/BA and Petrolina/PE from 2007–2021 (Sinan-Net)
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for enabling social reintegration, addressing health 
damages, enhancing risk perception, and improving 
overall quality of life [3, 19, 22, 23].

In secondary healthcare settings, the multidiscipli-
nary team responsible for caring for riverside farm-
ers who use pesticides in hospitals, Urgent Care Units 
(UPAs), and CEREST (Specialized Reference Centers in 
Workers’ Health) plays a crucial role. These teams are 
structured according to relevant ordinances [19], and 
their collaboration helps consolidate complementary 
structures of the Unified Health System (SUS) within 
municipal healthcare services for riverside farmers who 
use pesticides.

The CEREST team not only engages in rehabilitation 
activities but also serves as a knowledge hub, responsible 
for stimulating and developing actions related to continu-
ing health education. They provide guidance to riverside 
farmers, their family members, and other healthcare pro-
fessionals at different levels of care. This collaboration 
helps strengthen the relationship between CEREST and 
the ESF, ensuring the dissemination of important infor-
mation and best practices [19].

The literature confirms that effective collaborations and 
connections between professionals and services are vital 
for ensuring continuity of care. The organization of care 
within the National Health Network (RNS) promotes 
universal, equitable, and comprehensive access, based on 
the principles of the SUS, through regionalization and 
hierarchization of services [1, 17, 19, 20]. However, chal-
lenges such as limited financial resources, decentraliza-
tion of essential services, and difficulties with access and 
coordination can impede effective management and care 
[18].

Maintaining a well-functioning reference system, coun-
ter-referral system, and effective epidemiological surveil-
lance through pesticide-related injury notifications are 
crucial. However, these processes are often hindered by 
poor completion of forms by healthcare professionals. 
The use of electronic medical records can be valuable in 
disseminating information among professionals, but in 
this research, it is primarily utilized by municipal-man-
aged healthcare facilities (UBS), often lacking specific 
details about the causal agent [22].

To construct and implement the RNS, logistical and 
information systems must be established to enhance 
access and support care coordination across different 
points of care. Well-organized and articulated referral 
and counter-referral systems can facilitate integration 
between health services and professionals, improving the 
sharing of information. PHC is considered strategic for 
this purpose as it serves as the main entry point to the 
health system and the coordinator of care within the RNS 
[19, 20].

As a limitation for carrying out this study, the scarce 
scientific literature focused on the work of profession-
als stands out, regarding care for riverside farmers who 
use pesticides, as well as the development of this care in 
a network format, which made it difficult to discuss with 
the data obtained. A vast literature was found about the 
damage to health and weaknesses of being a riverside 
farmer who uses pesticides, focusing on the impact on 
health, the changes for the proper use of personal protec-
tive equipment, adaptation and self-care, which greatly 
helped in this research [14, 17, 23].

Another limitation of the research is that it did not 
include studies from other countries or experiences 
related to healthcare management with farmers exposed 
to pesticides in different countries. Despite our efforts, 
we were unable to find similar articles in the reviewed 
databases. For detailed, country-specific information on 
the use of pesticides in healthcare management, it is rec-
ommended to consult the official websites of regulatory 
bodies, such as the EPA in the United States or relevant 
national authorities in specific countries [24].

The use of pesticides in healthcare management can 
vary from country to country based on specific regula-
tions, practices, and healthcare needs. It is important to 
note that pesticide regulations and practices may change 
over time, so it is advisable to refer to the most recent 
sources for up-to-date information on specific countries 
[25]. While Brazil has specific considerations compared 
to other regions and countries, this proposed care model 
can be considered for similar research and analysis of 
care models used in other countries.

For instance, in the United States, the Environmental 
Protection Agency (EPA) regulates the use of pesticides, 
including those used in healthcare settings. Pesticides 
undergo rigorous testing and evaluation before they are 
approved for use. Healthcare facilities in the US may uti-
lize pesticides for pest control, disinfection, and preven-
tion of vector-borne diseases [24].

The European Union (EU) has strict regulations regard-
ing pesticide use, including in healthcare settings. The EU 
establishes maximum limits for pesticide residues in food 
and provides guidelines for safe pesticide use. Integrated 
Pest Management (IPM) approaches, which aim to mini-
mize pesticide use and prioritize non-chemical methods, 
are encouraged in healthcare facilities [26].

The use of pesticides in healthcare management in 
developing countries can vary significantly. Limited 
resources and infrastructure in some cases may present 
challenges in implementing strict regulations or adopt-
ing alternative pest management strategies. Nevertheless, 
efforts are being made globally, according to WHO [25], 
to promote sustainable pest control practices and reduce 
reliance on pesticides in healthcare settings.



Page 10 of 12Silverio et al. BMC Health Services Research          (2023) 23:782 

It is crucial to prioritize the health and safety of 
patients, healthcare professionals, and the environment 
when using pesticides in healthcare management. Proper 
training, risk assessment, and compliance with regula-
tions and best practices are essential for minimizing 
potential risks associated with pesticide use.

However, the view of health professionals about the 
implications that involve care for riverside farmers who 
use pesticides is still incipient in the literature. Another 
limitation was that the survey was carried out only at the 
RNS outpatient care points, not including the hospital 
environment. It is important to investigate the care given 
to riverside farmers who use pesticides at the tertiary 
health care level [19].

Studies dealing with the theme would be relevant, aim-
ing at understanding and defining the role of this level 
in the care of riverside farmers who use pesticides as a 
Man-Environment process [27], as well as its integration 
with existing services in the RNS. It is suggested that fur-
ther research be conducted on the topic of depression 
caused by pesticides and care management. Furthermore, 
it is also necessary to think about the use of other meth-
odological approaches that include data of a quantitative 
nature. Finally, the importance of conducting research 
focused on the RNS theme in general should be high-
lighted, thought of as an organizational model for health 
systems that intend to be integrated.

Conclusions
The scope of Care Management for riverside farmers 
who use pesticides from the perspective of the attention 
of the National Health Networks was affirmed, in this 
study, as the strategy for the implementation of qualified 
care for this population group, which demands specific 
attention, in the different levels of the health system and 
greater preparation of Family Health Teams, and access 
to diagnostic tests as well as clinical specialties. The lack 
of knowledge on the part of its professionals in primary 
care and the lack of management on the part of munici-
palities and states for the diagnosis and monitoring of 
damage caused by pesticides, as well as the little noti-
fication of cases, limiting the effectiveness of actions 
and the discontinuity of care in communities and inju-
ries caused by pesticides. Scientific research to find the 
specific cause (the type of pesticide) is one of the most 
important needs to be resolved within the network. 
This study contributes within science by expanding the 
theoretical and practical knowledge of the operation of 
care management, as well as offering new approaches to 
the study of human behavior and the relationship of the 
society that governs it.
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