
ABSTRACT Human exposure to harmful chemical substances and compounds is a global reality that 
makes health promotion increasingly necessary for the people and communities exposed in their area. 
Considering that socio-environmental health observes the movement of pollutants at the environment-
health-society interface, an attempt was made to analyze the knowledge, training, and practice of 
primary care teams in relation to socio-environmental health, focusing on the reduction of diseases due 
to exposure and poisoning by these substances. A Likert-type scale without a central point was used, 
validated by a group of 11 specialists and 3 primary care professionals. Minimal dispersion was ensured 
by the application of the survey and the calculation of Pearson’s linear correction coefficient and reli-
ability was assessed by the Spearman-Brown’s reliability coefficient, using the split-half method. The 
survey showed that the knowledge dimension was generally classified as in a safe situation, the training 
dimension as in a danger situation, and the practical dimension as in an alert situation. Training was 
the only dimension that required immediate change in the overall results. Although the knowledge and 
professional practice dimensions were in a situation of maintenance and improvement, respectively, 
they are not acquired in formal educational institutions. 

KEYWORDS Environment. Environmental exposure. Primary Health Care. Hazardous substances. 

RESUMO A exposição humana às substâncias e aos compostos químicos nocivos é uma realidade global que 
torna cada vez mais necessária a promoção da saúde às pessoas e comunidades expostas em seus territórios. 
Considerando que a Saúde Socioambiental observa o movimento dos agentes nocivos na interface ambien-
te-saúde-sociedade, buscou-se analisar o conhecimento, a formação e a prática das equipes da Atenção 
Básica com relação à Saúde Socioambiental, com foco na redução do adoecimento devido à exposição e à 
intoxicação por esses agentes. Utilizou-se a escala do tipo Likert sem ponto central validada por um grupo 
de 11 especialistas e 3 profissionais da Atenção Básica. Garantiu-se a existência de mínima dispersão com 
a administração do estudo e o cálculo do coeficiente de correção linear de Pearson; e boa confiabilidade por 
meio do teste de coeficiente de confiabilidade de Spearman-Brown, em que foi usado o Split-Half Method. 
A pesquisa revelou haver situação de conforto na dimensão conhecimento, perigo na dimensão formação, e 
atenção na dimensão prática. A formação é a única dimensão que, no resultado geral, demanda mudanças 
imediatas. Ainda que as dimensões conhecimento e prática profissional se apresentem, respectivamente, em 
situação de manutenção e aprimoramento, essas não se originam de instituições formais de ensino.     

PALAVRAS-CHAVE Meio ambiente. Exposição ambiental. Atenção Primária à Saúde. Substâncias 
perigosas. 
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Introduction

Socio-environmental health (SEH) is ex-
pressed through the interplay of envi-
ronmental, social and economic aspects, 
highlighting relationships and conditions 
between environment, health and society 
that are crucial to the health-disease process. 
In this sense, the environment is understood 
as an important social determinant in this 
process, affecting people and populations 
under inappropriate conditions. Through 
educational, preventive, curative, and social 
care processes, approaches to comprehen-
sive care, including SEH, are sought from 
the perspective of their promotion1,2.

Chemical substances and their natural 
compounds can produce adverse environ-
mental conditions and affect the plant, 
animal, and mineral kingdoms and be 
harmful to humans. Similarly, several sub-
stances synthesized by humans for a wide 
variety of purposes can be harmful and 
contained in food, hygiene, cleaning, cloth-
ing, and pharmaceutical products, which 
can be widespread and globally present in 
areas with equally harmful contaminants for 
humans3.

In this work, attention was given to 
human exposure to harmful chemical sub-
stances and compounds, such as pollution in 
contaminated areas or the use and consump-
tion of products and foods with high levels 
of hazardous substances. The study aims 
to provide an ecosystemic understanding 
that takes into account the environmental-
health-society4 triad, particularly in primary 
care.

SEH is an eminently interdisciplinary 
field that requires the integration of differ-
ent fields of knowledge to be understood. 
Likewise, SEH is a field of interprofessional 
thinking and action, as it requires the atten-
tion of different professional groups, espe-
cially health professionals. The full spectrum 
of exposure and movement of hazardous 
chemicals in the environment, animal, and 

human organisms, as well as the movement 
of people and populations once affected, also 
require an interdisciplinary and interprofes-
sional approach. Radicchi and Lemos state 
that5(77):

There is also agreement on the need to over-
come the monodisciplinary paradigms in dea-
ling with the environmental issue by systema-
tically striving for interdisciplinary attitudes 
that actually mean interaction and exchange, 
socialization of languages, concepts, metho-
ds and visions between the social and human 
sciences and the natural and life sciences, and 
that must take as a starting point the search 
for coherent common philosophical referen-
ces and categories.

Progress in this area dates back to the 
creation of the United Nations (UN) in 1945, 
with advances in the field of human rights, 
deepened by the creation of the World Health 
Organization (WHO) in 1948 and the United 
Nations Environment Programme (UNEP), 
in 1972. Further progress was the holding of 
international conferences that formulated 
international conventions and treaties, and 
the creation of participatory bodies with 
an executive mandate to address chemical 
issues, such as the Intergovernmental Forum 
on Chemical Safety (IFCS) and the Strategic 
Approach to International Chemicals 
Management (SAICM).

These spaces and legal instruments, 
among other environmental and health 
issues, aim to control more than 160 million 
chemical products, of which about 40,000 to 
60,000 occur in world trade. This control is 
necessary because the WHO estimates that 
24% of deaths are due to environmental 
risks6.

The WHO also shows that each year about 
7 million premature deaths from stroke, 
ischemic heart disease, chronic obstruc-
tive pulmonary disease, lung cancer, and 
acute respiratory infections can be attrib-
uted to the combined effects of air pollution 
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(outdoors) and indoor air (in homes). The 
harmful elements of pollution are the free or 
adsorbed chemical substances in particulate 
matter.

Despite these advances in control, en-
vironmental issues are not usually part of 
the curriculum in basic education, but are 
usually introduced as a transverse topic7 and 
in undergraduate courses, most of which 
have a strong disciplinary focus8. This may 
be related to the inadequate coverage of 
the complex health-environment issue, 
particularly with respect to human expo-
sure to harmful chemical agents that are 
present daily in a wide variety of settings and 
environments.

The General Coordination for 
Environmental Health Monitoring (Coor- 
denação Geral de Vigilância em Saúde 
Ambiental, CGVAM), established in 1999 
under the National Foundation for Health 
(FUNASA) and led since 2004 by the 
Secretariat for Health Surveillance (SVS), 
and the General Coordination for Workers’ 
Health (Coordenação Geral de Saúde do 
Trabalhador, CGST) of the Ministry of 
Health have developed various related ac-
tivities in the field of environmental health, 
resulting in the first National Conference for 
Environmental Health in 2009. Based on this 
experience, we intend to deepen the studies 
to improve care for people and populations 
affected by exposure and poisoning from 
chemical substances and compounds.

Both at national and international level, 
important policies have been developed for 
the care of diseases of environmental origin. 
Eighty percent of health problems are solved 
in primary care, in direct contact with the 
territory and the environment9.

However, there are still no effective 
measures to reduce and eliminate human 
exposure to harmful chemicals and com-
pounds in these territories, nor are there 
measure to reduce the many different forms 
of contact. Similarly, there’s a lack of specific 
procedures to diagnose and treat the health 

effects, as well as the necessary social care 
for affected people and populations. It is be-
lieved that more complex and effective envi-
ronmental and social surveillance measures 
are needed to promote a paradigm shift in 
human exposure to chemicals.

Although there is a Poison Control Center 
in the region of this study, Baixada Santista, 
in the state of São Paulo, it focuses on the 
telephone service that educates the popu-
lation and assists health professionals in 
providing first aid by prescribing the appro-
priate therapeutic treatment for each type of 
toxic substance10.

Primary Care (PC), with its expected 
relationship of bonding, approaching, sup-
porting, and listening to users, and inter-
professional practice and Family Health 
Strategy can play a unique role in the socio-
environmental and psychosocial dynam-
ics of communities, with an approach in 
skilled comprehensive health, especially 
with regard to chemical safety in person-
centered practice with an eye toward health 
promotion.

Based on these findings and the accumu-
lated knowledge of the effects of exposure 
to chemical agents that are detrimental to 
human health, it is considered that practi-
cal public health measures can be improved 
from the perspective of SEH in the territo-
ries, as part of a health surveillance that aims 
more ostensibly to control, reduce, and elim-
inate diseases due to these causes. Radicchi 
and Lemos5(74) remind us that:

The performance of the health sector in the 
environment depends on intra- and inter-
sectoral actions based on knowledge of the 
subject, which is by no means easy, more so 
because of the interdisciplinarity required to 
characterize it. We must also not forget that 
the health sector, especially the Family Heal-
th team, plays a very important role in iden-
tifying these risk situations through its direct 
action in the region, in order to promote this 
intra- and intersectoral action with the aim of 
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eliminating or reducing the highlighted risks, 
thus promoting health and preventing disease 
in the populations directly or indirectly related 
to perceived environmental stresses.

The purpose of this article was to analyze 
the knowledge, training, and practice of PC 
teams regarding SEH, with a focus on re-
ducing illness due to exposure and poison-
ing from harmful chemical substances and 
compounds. It is hypothesized that PC pro-
fessionals do not have formal and systematic 
knowledge about SEH and have not received 
specific training on this topic. As a result, 
the attention to SEH in practice is not done 
effectively with regard to the objectives of 
health promotion in SUS.

Methodology

The study was an exploratory and descrip-
tive investigation using qualitative and quan-
titative approaches. It was conducted jointly 
with PC and the Family Health Strategy 
(ESF) of the municipalities of Santos, São 
Vicente, and Cubatão, which together repre-
sent 50% of the metropolitan area of Baixada 
Santista, SP (a region that includes nine 
municipalities and has a total population of 
1,865,397 inhabitants)11.

In the three municipalities, 86 PC units, 
including 3 for specialized dental services, 
were visited at 79 sites, attended by 869 pro-
fessionals (44.04% of the informed staff ). 
Of these, 42.58% were health professionals, 
29.80% were technicians, and 27.62% were 
college-educated professionals12.

The study aimed to understand what 
knowledge PC professionals have about 
SEH by considering the aspects of expo-
sure and chemical poisoning in their area 
(environment, products, food). It addressed 
topics such as: sources, routes and points 
of exposure, contact and routes of penetra-
tion, chronic intoxication and the chronic-
ity of intoxications, pathologies resulting 

from exposure, impact of social and eco-
nomic damage triggered by the intoxication 
process, and access and knowledge of the 
content of international conventions on the 
subject.

The study also examined how this knowl-
edge is applied in professional practice, as 
well as the existence of specific policies 
and procedures to act on demand in cases 
of harm and illness caused by exposure to 
substances, compounds, and chemicals, the 
technical and professional difficulties in 
identifying and referring suspected cases, 
the disease process of users in terms of its 
origin in their professional activity, and 
knowledge and access to the diagnostic and 
surveillance network for vulnerable popula-
tions exposed to chemical substances.

Finally, the technical and professional 
availability to identify and refer suspected 
or confirmed cases, the implementation of 
spatial and temporal history in the process 
of specific case follow-up, and the real possi-
bilities of collaboration between profession-
als were studied.

In order to address the target group, a 
Likert-type scale was used as a psychomet-
ric measurement tool. For the elaboration 
and application of this scale, as well as for 
the data analysis, the organizational chart of 
Pasquali13 was used, which provides for three 
procedures: Theoretical, Experimental, and 
Analytical.

The scale was elaborated with four al-
ternatives that have no neutral point (e.g., 
I don’t know). The absence of the neutral 
point was chosen to avoid the ‘central ten-
dency bias’, i.e., when respondents choose 
an uncontroversial intermediate option 
out of fatigue or to avoid committing to an 
opinion14. This option ensured greater in-
ternal consistency of the scale as well as its 
stability and validity15.

Systematization of the theoretical basis 
and research objectives led to the identifica-
tion of three dimensions: knowledge, train-
ing, and practice of PC professionals, where 
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the elaboration of the scale was based on the 
12 criteria presented by Pasquali15,16, namely: 
behavior, objectivity and desirability, sim-
plicity, clarity, relevance, precision, scope, 
balance, variability, modality, typicality, and 
credibility.

In elaborating the statements, higher 
scores were assigned to responses that 
were consistent with professionals’ best 
knowledge, training, and practice regarding 
SEH17. The scale was validated by a group 
of 11 experts composed of professionals 
with recognized knowledge in the field: two 
with postdoctoral degrees, six with doctoral 
degrees, two with master’s degrees, and one 
with college degree. Of this group, seven 
were university professors, four had degrees 
in medicine, two in engineering, one in law, 
and one in chemistry (with minors in history 
and geography).

The experts analyzed the 30 statements 
originally proposed and randomized in the 
scale and selected the options in terms of 
the ‘dimension’ to which they belonged, 

‘relevance’, and ‘clarity’. In the form, there 
was space at the end of each statement for 
justifications if the answers to the relevance 
and clarity items were inadequate or totally 
inadequate.

Statements with an agreement rate ≥70% 
were retained without adjustments, those 
with an index <70% were retained and the 
suggested adjustments made, and state-
ments with an index <40% were deleted.

The experts made several contributions 
to the semantics of the statements, which 
significantly improved the clarity factor and 
thus the quality of the instrument. These 
contributions were also instrumental in the 
inclusion of another statement in the final 
scale. This new version was subjected to a 
semantic evaluation conducted by a three-
member panel consisting of an expert, a 
technician, and a professional from one of 
the participating services, who submitted 
contributions that resulted in two words 
being replaced. The result was the final 
version of the scale (table 1).

Table 1. Final randomized version of the Likert-type scale

1K* I know that socio-ecological health is an area of health that deals with the physical, psychological, and 
socioeconomic status of people who may become ill due to environmental, social, political, and economic 
causes.

2E* During my ‘education’ I didn't receive enough content about the possible forms of exposure and the routes 
of penetration of harmful elements or chemical substances into the body (skin, mucosa, inhalation, inges-
tion).

3P* Within the scope of my professional activity, I apply specific procedures to identify in the territories (home, 
school, work and leisure), the forms and routes of exposure to environmental chemicals (air, soil, water, 
plants and animals) in the areas (living, study, work and leisure).

4P It is very important to improve health care for people whose living territory (home, school, work, and leisu-
re) is highly polluted.

5K People and communities are exposed daily to elements and chemicals present in the environment in which 
they live (in the air, soil, and drinking water; in food and products for personal use and consumption).

6P In the course of my professional activity, I apply specific procedures to identify, in the territories, the disease 
processes due to exposure to chemical substances through the consumption of food or the use of chemical 
products.

7P During the follow-up of the user suspected of having an environmentally caused disease, a life history is 
prepared, which is narrated by the user and attached to the medical record (narrative).
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Table 1. (cont.)

8K Illnesses due to exposure and/or direct contact with harmful substances and chemicals can cause social 
and economic harm to those affected and must be avoided.

9K My perception is that the general population does not know how to assess whether the food or products 
sold pose a risk in terms of the presence of harmful chemical substances (fruits, vegetables, fish, paints, 
solvents, hygiene and cleaning products, etc.).

10P I do not regularly access, for download or send information, the Monitoring System for Populations Exposed 
to Chemical Agents (SIMPEAQ) or a similar system.

11P In the health network, there is a procedure for referring patients suspected of chemical poisoning of envi-
ronmental origin.

12K I don't know what diseases may be caused by exposure and/or contact with harmful chemical elements or 
substances contained in products and foods of daily use and consumption.

13E I believe that there are major gaps in my education regarding diseases caused by the presence of chemical 
substances in foods and products of daily use.

14P In the place where I do my work, there is a specific policy for the dissemination of knowledge and action on 
harm and diseases caused by contact with substances and chemicals.

15E In the courses offered at my workplace, there is not enough content on diseases caused by environmental 
pollution.

16E During my studies, I did not receive enough content on the diseases that can be caused by exposure and 
contact with elements and/or chemical substances.

17K Chronic poisoning from exposure to toxic substances and chemicals can cause lifelong damage.

18P I do not know of any referral procedures to the Health Network through which the patient can be cared for 
in a timely manner so that poisoning from agents or chemicals can be diagnosed or discarded.

19P In the place where I do my work, during professional meetings or lectures, there are often discussions about 
possible emission sources and places of exposure and contact with chemical agents that can cause illness 
in people in the territories.

20P In the unit where I work, there are no instructions on how to proceed with complaints about diseases sus-
pected to be due to exposure to chemical substances (environment, food, products).

21K I am familiar with the contents of the Stockholm Convention on Persistent Organic Pollutants and the Mina-
mata Convention on Mercury, which serve to control certain hazardous chemicals.

22P In the Family Health teams, problems related to illness due to environmental causes, such as exposure to 
toxic chemicals, are always discussed among professionals and, when necessary, with the entire team.

23K I need more support to intervene in problems caused by the spread of pollutants and chemicals in the envi-
ronment and in products and food for daily use and consumption.

24E In the courses offered at my workplace, there's not enough content on diseases caused by exposure or 
contact with chemical substances in food and products of daily use.

25P In the place where I do my work, there is no specialized material with specific information about diseases, 
social and economic harms caused by exposure to substances and chemicals for reference.

26P When users or populations are followed up, there's no investigation of whether cases of illness are due to 
the users' work or occupational activities.

27E I feel that there are major gaps in my education regarding the causation of disease from chemical exposures 
in environmental pollution.

28P In the place where I do my work, topics about the damage and diseases caused by contact with working 
materials and chemicals are often raised in professional meetings or lectures.

29E During my ‘education’ I didn't receive enough content about everyday household products that may contain 
chemical substances in amounts that are harmful to human health.
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Source: Elaborated by the author.

*Knowledge (K), Education (E), Practice (P).

The instrument was made available to all 
PC professionals, aiming to reach at least 
100 subjects per factor or dimension or 10 
subjects for each item of the instrument, for 
a total of 310 participants13. Data collection 
began in July and ended in November 2019 
directly at the Basic Health Units using 
printed forms that included 18 participant 
characterization questions and the 31 state-
ments of the scale.

To ensure minimal dispersion of re-
sponses, the Pearson’s linear correction 
coefficient was used, discarding statements 
that achieved a linear correction value of 
less than 0.30 at the first application and 
less than 0.20 at the second application.

The reliability of the scale was measured 
by the Spearman-Brown reliability coef-
ficient using the split-half method because 
the instrument was used only once with the 
target group. Pearson’s linear correction 
calculation was used to validate the state-
ments, yielding a reliability coefficient of 
88% (0.84 for agents, 0.90 for technicians, 
and 0.86 for graduates).

The average of the dimensions and of the 
individual statements were classified into 
three levels: ‘danger’ for statements with an 
average score between 1 and 1.99, indicat-
ing situations requiring immediate changes; 
‘alert’ for statements with scores between 2 
and 2.99, indicating need of improvement of 
the situation; and ‘safe’ for statements with 
scores between 3 and 4, indicating a situa-
tion requiring only maintenance.

The Kruskal-Wallis test was applied and, 
as support for this task, the software ‘AS’, 

which performs multiple comparisons and 
FWER (family-wise error rate) control: 
0.05 by the Bonferroni method. Multiple 
comparisons with FWER control by the 
Bonferroni method avoided the probability 
of committing type I errors (rejection of the 
null hypothesis when it is true) or type II 
errors (acceptance of the null hypothesis 
when it is false).

For comparisons between the three 
groups, the Mann-Whitney test of the ‘MTB’ 
software was applied, a non-parametric 
test that tests the null hypothesis against 
the alternative and allows pairwise com-
parisons (agent/technician – agent/graduate 
– technician/graduate). 

This work followed established ethical 
procedures and was submitted to the 
UNIFESP Ethics Council via the Brazil 
Platform and approved on 12/02/2019. It was 
also approved by the Health Departments of 
Santos, São Vicente, and Cubatão. All partici-
pants read and signed the free and informed 
consent form.

Results

Responses were obtained from 869 PC 
professionals from the studied municipal-
ities, which after analysis and elimination 
of problematic entries (deletions, dupli-
cate responses, no responses) resulted in 
a total of 732 completed scales. Of these, 
77% of the community health workers, 
92% of the technicians, and 75% of the 
college graduates reported being female. 

Table 1. (cont.)

30P In my professional activity, I find it difficult to verify whether the complaints reported by users are due to 
exposure to chemical substances (environment, food, products).

31E During my ‘training’ I didn't learn enough about the sources and possible locations of exposure to harmful 
chemicals or elements.
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In terms of education, 43% of the agents 
and 70% of the technicians had higher ed-
ucation; of the graduates, 12% had a mas-
ter’s degree and 1% had a doctorate.

Of the agents, 62.70% reported having a 
technical level or higher, 17.84% reported 
having a basic or intermediate level, and 
19.46% did not report. Of the technicians, 
78.60% reported working in nursing, 
19.84% in oral health, and 1.56% in phar-
macy. Of the graduates, 19.67% reported 
working in medicine, 42.26% in nursing, 
24.27% in dentistry, 2.93% in pharmacy, 
1.67% in psychology, 1.26% in social work, 

0.84% in nutrition, 0.84% in physical 
therapy, 0.84% in education, and 5.44% in 
other occupations.

In the joint analysis of the 31 state-
ments, the knowledge dimension was clas-
sified as a safe situation with an average of 
3.05, the training dimension was classified 
as dangerous with an average of 1.97, and 
the practical dimension was classified as 
an alert situation, with an average of 2.26 
(graph 1). In the joint analysis of the 31 
statements, 19.35% were in a safe situa-
tion, 40.38% were in an alert situation, 
and 32.27% were in a danger situation.

Graph 1. General classification of dimensions – Municipalities: São Vicente, Santos, Cubatão. SP/Brazil
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In a more detailed analysis by dimen-
sion, starting with knowledge, five state-
ments were found to be in a safe situation 
with mean scores of 3.74, 3.71, 3.74, 3.56, 
and 3.78, one statement in an alert situ-
ation with a mean score of 2.42, and two 
statements in a danger situation with 
mean scores of 1.92 and 1.53 (graph 2). The 
Kruskal-Wallis hypothesis test was applied 
to account for the responses of the three 

groups of professionals. The test resulted in 
a chi-square of 4.9, two degrees of freedom, 
and a P-value of 0.08, which means that the 
differences between the medians were not 
statistically significant. The agents, techni-
cians, and graduates agreed five times in a 
safe situation, once in an alert situation, and 
once in a danger situation; they disagreed 
only once in a danger situation, but with 
scores very close to the cutoff values.
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In the training dimension, which was 
classified as in danger, did not present any 
statement in safe situation, four in alert 
situation, with mean scores of 2.56, 2.06, 
2.01, and 2.02, and four in a danger situ-
ation, with mean scores of 1.86, 1.74, 1.66, 
and 1.84 (graph 3). The Kruskal-Wallis 

hypothesis test, considering the responses 
of the three groups, yielded a chi-square 
of 70.39, two degrees of freedom, and a P 
value <0.001 suggesting that the differences 
in the medians between agents and techni-
cians and agents and graduates were statis-
tically significant.

Graph 2. General mean in the knowledge dimension
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In the training dimension, agents, techni-
cians, and graduates agreed only three times 
in a danger situation. The difference was a 
significant, indicating a low level of agree-
ment between professionals, due to the 
high score of graduates compared to agents 
in certain statements, such as knowledge 
of diseases that can be caused by exposure, 
places and sources of exposure. This result 
may have been mitigated by the high per-
centage of graduates in the role of agents and 
technicians.

The analysis of the practical dimension, 
in a general situation of alert, presented one 
statement in a safe situation, with a score of 
3.81, ten in alert, with average scores of 2.50, 
2.37, 2.82, 2.66, 2.07, 2.00, 2.12, 2.23, 2.34, and 
2.09, and four in danger, with average scores 
of 1.31, 1.94, 1.75, and 1.91 (graph 4). Using the 
Kruskal-Wallis hypothesis test, a chi-square 
of 7.64, two degrees of freedom, and a P-value 
of 0.021 were obtained, concluding that the 
differences between the medians were sta-
tistically significant between technicians 

Graph 3. General mean by groups of professionals in the training dimension
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and graduates. In this dimension, the agents, 
technicians, and graduates agreed once in 

the safe situation, nine times in the alert 
situation, and twice in the danger situation.

Graph 4. General mean by groups of professionals in the practical dimension
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Discussion

The Likert-type scale provided a good ap-
proximation with the subject by analyzing 
the dimensions together and by level of edu-
cation, which, in dialog with the theoretical 
framework, allowed a better understanding 
of the phenomena.

The three professional levels of PC 
(agents, technicians, and graduates) knew 
that harmful chemical substances were 
present in a wide variety of environments 
as well as in products and foods, and that 
human contact with them could cause 
illness. However, they did not have a sys-
tematic knowledge of SEH and the diseases 
that can develop as a result of exposure and 
their exacerbation. They agreed that the 
population is exposed, but that people are 
not aware of this situation and do not know 
how to recognize the risks in order to avoid 
or reduce them.

The research also showed that profes-
sionals do not have access to and are not 
informed about the content of interna-
tional conventions such as the Stockholm 
Convention on Persistent Organic Pollutants 
and the Minamata Convention on Mercury, 
whose objectives are to protect human 
health and the environment.

There are gaps in professional educa-
tion about sites and sources of exposure 
to harmful chemical substances, as well as 
their routes of entry into the body and re-
sulting diseases. This content and its inter-
relationships are not adequately taught in 
both initial and continuing education. This 
finding applies to participants in all levels of 
training (agents, technicians, and graduates).

The professionals also expressed that, 
despite the importance of paying more atten-
tion to the health of people in the territories, 
it is necessary to increase the frequency with 
which these issues are raised and discussed 
in professional meetings, as well as the fre-
quency of publication of materials and the 
holding of lectures and the like. They also 

emphasized the need for a specific policy for 
the dissemination of knowledge in this area.

Among the various actions to be taken in 
the education and training of PC workers 
are training in the recognition and treatment 
of cases of poisoning, highlighting the need 
for prevention and identification of cases of 
chronic exposure, promoting changes in the 
curricula of the various fields, and promot-
ing transdisciplinary training that integrates 
the fields of health, education, environment, 
and science.

It is clear that without reflection and 
complex action, without the connection of 
knowledge18 and without interprofessional 
action19, health promotion will not reach its 
full potential and chemical safety will not be 
effective in today’s world.

In practice, professionals, regardless of 
their level of training, lacked skills to iden-
tify the forms and routes of exposure to 
environmental chemicals, as well as the 
consumption of food or the use of contami-
nated products or products with high levels 
of improperly tested substances and chemi-
cal compounds or hazards. There was a lack 
of procedures or protocols for medical cases 
suspected to be related to chemical expo-
sures, making referral for diagnosis difficult. 
They also mentioned that there is a lack of 
records in users’ medical files to obtain data 
to establish a user’s life history and exposure 
history.

These data point to a greater engage-
ment with SEH within the National Policy 
of Primary Care, expressed in the Regulation 
No. 2.436/201720 of Health Surveillance:

[…] the person must be considered in his or 
her uniqueness and sociocultural environ-
ment to achieve comprehensive care that in-
cludes health surveillance measures – it cons-
titutes a continuous and systematic process 
of collecting, consolidating, analyzing, and 
disseminating data on health-related events 
and aims to plan and implement public poli-
cies to protect the health of the population, 
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prevent and control risks, injuries, and disea-
ses, and promote health.

It is also important to reflect on the com-
ments of Radicchi and Lemos5 when they 
point out that 

the promotion of human health and coope-
ration in the protection of the environment, 
given the socio-ecological determinants, and 
in the prevention of injuries resulting from 
human exposure to harmful environmental 
agents, can also be achieved through a series 
of specific and integrated actions involving 
governmental and non-governmental organi-
zations from civil society5(30).

Augusto4 points out that in PC, the 
concept of territory should have a broader 
meaning than that limited to the organi-
zation of activities prescribed to the PC 
team, with established coverage criteria. 
Currently, the concept of territory even lacks 
the expected horizontality through the ar-
ticulation of local social networks and which 
had little progress in its potential to fulfill 
the actions related to the promotion, protec-
tion, and care of health and prevention of 
risk situations in the environment in which 
people live and work.

In this sense, Rigotto et al.21 point out 
the importance of interchange between 
the knowledge of the territories, through 
a necessary alliance of solidarity and trust 
between technicians, scientists working in 
universities, and non-governmental orga-
nizations (NGOs), with the population and 
social movements, in order to overcome the 
alleged superiority, objectivity, and neutral-
ity of certain practices that promote a true 
epistemology of blindness.

To overcome this model, the author pro-
poses effective societal participation in the 
creation of a national plan to combat the 
use of pesticides and their effects on health 
and the environment, and warns of toxico-
logical challenges through the expansion of 

the network of reference laboratories, new 
exposure indicators, the assessment of mul-
tiple exposures, and the training and qualifi-
cation of health care professionals.

Alonzo and Costa22 point out that, without 
realizing it, we are exposed to substances, 
products and chemical contaminants (drugs, 
gasoline, pesticides). Therefore, it is neces-
sary to formulate measures to implement 
practices that promote health, including 
prevention, recovery, rehabilitation, and 
monitoring. The authors also emphasize 
that these practices are integrated and con-
tinuous in the work process, but they are 
presented separately for didactic reasons. 
The authors underscore comprehensive 
care and suggest that a broader view and a 
common analysis of indicators that show the 
relationship between health and the envi-
ronment are necessary for the discussion of 
environmental monitoring. They add that 
the data sources and sectors involved are 
still far from a model for this approach.

The results of this study are in line with 
the reflections of Augusto4, Rigotto et al.21 
and Alonzo and Costa22, who point out the 
need to strengthen health promotion in the 
expansion of surveillance, especially in PC, 
in order to achieve comprehensive health 
care that includes a more attentive and criti-
cal look at chemical substances and their 
preparation, which are widespread mainly 
as merchandise or as contaminants in a wide 
variety of products.

In this field, it is important to educate 
and train PC professionals so that they 
know how substances are obtained, used as 
products, or used as raw materials in a wide 
variety of processes that allow the synthesis 
of new products and chemical compounds, 
many of which are marketed without a full 
toxicological study. They also need to know 
where and how they enter the body (through 
inhalation, ingestion, or absorption through 
the skin), how they are distributed through-
out the body and reach target organs, what 
are the symptoms, and how the disease 
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process develops. Finally, professional must 
be aware of what resources are available to 
people and populations for help, and how 
well prepared those resources are to provide 
the necessary assistance.

An important point in this process is 
monitoring by a team trained to collect data 
in the areas, enter them into the system and 
analyze them so that decisions can be made, 
mainly aimed at prevention and at finding ef-
fective environmental protection and health 
protection of people and populations.

Conclusions

The results of this research show that:
SEH needs professionals to look more 

closely at human exposure to harmful chem-
ical substances and compounds.

There is a need for a broader, interdisci-
plinary, and interprofessional approach to 
the environment-health-society issue in re-
lation to exposure and the process of chemi-
cal intoxication, in SEH care.

SEH education in PC, both initial and 
continuing, should prepare professionals for 
more attentive practice and more efficient 
and effective performance.

It is necessary to provide care and monitor 
suspected cases of exposure to harmful 
chemical agents in the areas.

In conclusion, this research pointed out the 
need to increase attention to chemical pollu-
tion in the territories, and proposed immedi-
ate changes to implement a more agile and 
operational system to inform and monitor the 
population in relation to chemical exposure 
and elaborate a permanent educational policy 
that takes into account these discussions, 
with case discussion sessions and the elabo-
ration and availability of educational materi-
als on SEH in PC’s equipment.

The training and qualification of profes-
sionals for comprehensive health care that 
considers prevention and precaution for 
chemical safety must equally reach all PC 
workers (agents, technicians and gradu-
ates), and workers in secondary and tertiary 
care, providing access to high quality knowl-
edge and explanations of the phenomena, 
the sources and how to treat intoxication, 
keeping an effective differentiated practice 
of the professional action in each of the train-
ing levels within the scope of its activities.
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