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Epidemiological Profile of Exogenous 
Intoxications in the State of Santa 
Catarina From 2012 to 2022

RESUMO
A intoxicação exógena representa um problema relevante de saúde pública. Objetivo: Caracterizar a prevalência, os fatores associados e 
os estágios finais das intoxicações exógenas no estado de Santa Catarina no período de 2012 a 2022. Metodologia: Estudo transversal, 
descritivo e retrospectivo com abordagem quantitativa, baseado em dados do SINAN. Foram analisadas variáveis como sexo, faixa etária, 
agentes tóxicos e desfechos clínicos. Resultados e Discussão: Dos 67.026 casos notificados, predominou o sexo feminino (62,61%) 
e a faixa etária de 21 a 39 anos (43,79%). Os medicamentos foram os principais agentes (61,52%), e 57,47% dos casos estiveram 
relacionados a tentativas de suicídio. A Grande Florianópolis apresentou maior prevalência (15,49%), com pico em 2019. A maioria 
dos casos evoluiu para cura sem sequelas (84,35%), apesar da taxa de letalidade de 1,01%. Conclusão: Ações regionais de prevenção, 
regulação do acesso a medicamentos e fortalecimento da saúde mental são fundamentais para a redução da morbimortalidade e 
aprimoramento da vigilância.
DESCRITORES: Intoxicações exógenas; Saúde pública; Medicamentos; Tentativa de suicídio; Vigilância epidemiológica.

ABSTRACT 
Exogenous intoxication represents a significant public health issue. Objective: To  the prevalence, associated factors, and outcomes of 
exogenous intoxications in the state of Santa Catarina from 2012 to 2022. Methodology: This is a cross-sectional, descriptive, and 
retrospective study with a quantitative approach, based on data from SINAN. Variables such as sex, age group, toxic agents, and clinical 
outcomes were analyzed. Results and Discussion: Among the 67,026 reported cases, females predominated (62.61%), particularly in 
the 21–39 age group (43.79%). Medications were the main toxic agents (61.52%), and 57.47% of cases were related to suicide attempts. 
The Greater Florianópolis region showed the highest prevalence (15.49%), with a peak in 2019. Most cases evolved to cure without 
sequelae (84.35%), despite a lethality rate of 1.01%. Conclusion: Regional preventive actions, regulation of access to medications, and 
strengthening of mental health services are essential to reduce morbidity and mortality and to improve epidemiological surveillance.
DESCRIPTORS: Exogenous poisoning; Public health; Drugs; Suicide attempt; Epidemiological surveillance.

RESUMEN
La intoxicación exógena representa un problema relevante de salud pública. Objetivo: Caracterizar la prevalencia, los factores asociados 
y los desenlaces de las intoxicaciones exógenas en el estado de Santa Catarina en el período de 2012 a 2022. Metodología: Estudio 
transversal, descriptivo y retrospectivo, con enfoque cuantitativo, basado en datos del SINAN. Se analizaron variables como sexo, grupo 
etario, agentes tóxicos y desenlaces clínicos. Resultados y Discusión: De los 67.026 casos notificados, predominó el sexo femenino 
(62,61%) y el grupo etario de 21 a 39 años (43,79%). Los medicamentos fueron los principales agentes involucrados (61,52%), y el 
57,47% de los casos se relacionaron con intentos de suicidio. La región de Gran Florianópolis presentó la mayor prevalencia (15,49%), 
con un pico en 2019. La mayoría de los casos evolucionó hacia la curación sin secuelas (84,35%), a pesar de una tasa de letalidad del 
1,01%. Conclusión: Las acciones regionales de prevención, la regulación del acceso a medicamentos y el fortalecimiento de la salud 
mental son fundamentales para reducir la morbimortalidad y mejorar la vigilancia epidemiológica.
DESCRIPTORES: Intoxicaciones exógenas; Salud pública; Medicamentos; Intento de suicidio; Vigilancia epidemiológica
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INTRODUCTION

Exogenous intoxication is a serious 
public health problem, affecting 
individuals on a global and natio-

nal level. This condition results from 
exposure to toxic substances from the 
environment and is characterized by 
clinical and/or biochemical manifes-
tations that compromise the body's 
homeostatic balance. The intoxication 
process comprises four distinct pha-
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ses: exposure, toxicokinetics, toxico-
dynamics and the consequent clinical 
effects(1).

They can occur by various routes, 
such as ingestion, inhalation, skin 
contact and eye exposure, with symp-
toms ranging from mild to life-threat-
ening. These manifestations include 
nausea, vomiting, dizziness, convul-
sions and, in cases of severe toxicity, 
death(2). In Brazil, approximately 70% 
of reports of exogenous poisoning are 
due to intentional causes, such as sui-
cide attempts, and are predominantly 
registered among women, reflecting 
the seriousness of the problem and 
the need for appropriate prevention 
and management actions(3).

According to Ordinance No. 
5.201, of August 15, 2024, exoge-
nous intoxications are notifiable dis-
eases and must be reported within 24 
hours(4). Data from the National Tox-
ic-Pharmacological Information Sys-
tem (SINITOX) indicate that in 2017, 
drugs were responsible for 27.11% 
of poisoning incidents in the country, 
followed by pesticides (3.34%) and 
household chemicals (1.09%). With 
regard to deaths resulting from ex-
ogenous poisoning, the highest rates 
were observed in pesticide poisoning 
(30.42%), medication (25%), drugs of 
abuse (8%) and industrial chemicals 
(8%)(5). However, only around 25% 
of poisoning victims seek health ser-
vices, which limits the capacity for 
preventive action and leads to under-
reporting, as well as increasing the 
harmful consequences for the body(6).

Santa Catarina has specific char-
acteristics which justify a detailed 
analysis of the epidemiological pro-
file of exogenous poisoning. The state, 
with approximately 7.6 million inhab-
itants(7)stands out for its socio-eco-
nomic and demographic differences 
in relation to other regions of Brazil. 
Preliminary data shows that medi-
cines, pesticides and drugs of abuse 

are the main toxic agents recorded, 
with serious consequences for both 
individuals and health services(8,9,10).

In addition, it can have a consid-
erable economic impact on health 
systems, including direct costs for 
medical consultations, diagnostic 
tests, medication, hospitalization and 
specialized treatments. We must also 
consider the indirect costs associated 
with loss of productivity at work and 
the socio-economic consequences of 
the temporary or permanent incapaci-
ty of affected individuals (10).

The additional demand that exog-
enous poisoning places on emergency 
services and health professionals is 
another important aspect to consid-
er. Responding to these emergencies 
requires resources and the ability to 
respond quickly and effectively. Early 
identification of intoxication, appro-
priate treatment and symptom man-
agement are key to avoiding serious 
complications and reducing the bur-
den on the health services affected(9).

In view of this, it is essential to 
understand the patterns, determinants 
and trends of exogenous poisoning in 
Santa Catarina, with a view to devel-
oping better prevention and interven-
tion strategies. Although there are na-
tional studies on the subject, there is a 
lack of comprehensive and up-to-date 
regional data, especially considering 
the importance of compulsory notifi-
cation for public health.

 This study seeks to test the follow-
ing hypotheses: main hypothesis (H1): 
The sociodemographic characteris-
tics, the circumstances of exposure 
and the most prevalent toxic agents in 
cases of exogenous intoxication in the 
state of Santa Catarina show distinct 
patterns in relation to the different 
regions of the state, being influenced 
by local factors such as population 
profile, cultural and economic habits. 
And the null hypothesis (H0): There 
are no significant differences in so-
ciodemographic characteristics, ex-

posure situations and toxic agents in 
cases of exogenous poisoning in Santa 
Catarina when comparing the differ-
ent regions of the state.

The aim is to fill the gaps in the 
scientific literature by answering the 
guiding question: What are the prev-
alence, characteristics and factors as-
sociated with exogenous intoxication 
in the state of Santa Catarina between 
2012 and 2023 . And the objective of 
analyzing the prevalence, character-
istics and factors associated with ex-
ogenous intoxications that occurred 
in the state of Santa Catarina between 
2012 and 2022.

The results obtained can support 
evidence-based decisions, as well as 
contributing to the development of 
more effective public policies. Un-
derstanding risk factors and regional 
patterns can direct health resources 
and actions, promoting a reduction in 
the morbidity and mortality associat-
ed with exogenous intoxications and 
improving the quality of life of the af-
fected population.

METHODOLOGY

This study is characterized as a 
cross-sectional, retrospective and de-
scriptive epidemiological survey, with 
a quantitative approach, carried out 
with the aim of analyzing the epide-
miological profile of exogenous intox-
ications in the state of Santa Catarina 
from 2012 to 2022. This design was 
chosen for its suitability for describing 
phenomena in populations and for its 
ability to identify patterns and trends 
in data collected retrospectively.

The data was obtained from the 
Notifiable Diseases Information Sys-
tem (SINAN), made available by the 
SUS Information Technology Depart-
ment (DATASUS) through the TabNet 
platform. This database is publicly 
accessible and includes information 
on compulsory notifications, hospi-
tal records and emergency care, and 
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is widely used in epidemiological 
studies due to its reliability and com-
prehensiveness. The population data 
used to calculate the indicators was 
obtained from the IBGE(7).

All confirmed cases of exogenous 
poisoning in the state of Santa Cata-
rina, registered on SINAN between 
2012 and 2022, were included. Cases 
of exogenous poisoning recorded in 
SINAN that were not resident in the 
state were excluded.

Among the possible biases, we 
assume underreporting, which may 
have occurred due to a lack of proper 
notification or flaws in the recording 
systems. This factor may have had a 
significant impact on the validity of 
the results, underestimating the real 
prevalence of exogenous poisoning in 
the state. In addition, recording errors, 
such as incorrect or incomplete data, 
may also have compromised the accu-
racy of the proven information. These 
aspects must be taken into account, as 
they may have influenced the general-
ization of the results and the interpre-
tation of intoxication patterns in the 
population studied.

The variables analyzed were orga-
nized into three main categories: (1) 
Sociodemographic: age group, gen-
der, pregnant woman and race; (2) 
Exposure Characteristics: type of ex-
posure (acute, repeated or chronic), 
toxic agent, circumstance (accidental, 
intentional, substance abuse), and 
environment (home or work) and (3) 
Outcomes: final classification of the 
case, confirmation criteria and evolu-
tion (cure, sequelae or death). These 
variables were selected for their rel-
evance in identifying epidemiological 
patterns and defining public health 
intervention strategies.

The data was collected in Novem-
ber 2023, following the steps: (1) Ac-
cess to the DATASUS TabNet platform, 
browsing the "Health Information", 
"Epidemiology and Morbidity"; "Noti-
fiable Diseases" and "Exogenous Poi-

soning" sections; (2) Selection of the 
variables of interest: sociodemograph-
ic information (age group, gender, 
pregnant woman and race), exposure 
characteristics (work exposure, toxic 
agent, circumstance and type of ex-
posure) and clinical outcomes (final 
classification, confirmation criteria 
and evolution) and health region of 
residence: Far West, West, Xanxerê, 
Alto Vale do Itajaí, Foz do rio Itajaí, 
Médio vale do Itajaí, Grande Flori-
anópolis, Meio oeste, Alto Vale do 
Rio do Peixe, Alto Uruguai, Nordeste, 
Planalto Norte, Serra Catarinense, Ex-
tremo Sul, Carbonífera, Laguna and 

The data was analyzed using de-
scriptive statistical techniques. Ini-
tially, absolute and relative frequen-
cies were calculated for categorical 
variables (such as gender, age group, 
race, type of toxic agent, circumstanc-
es of exposure and clinical outcomes). 
In addition, relevant epidemiological 
indicators were estimated, such as 
incidence, prevalence and lethality 
rates, using IBGE population estimates 
to standardize the data. The analysis 
was structured to identify temporal 
and regional patterns, as well as pos-
sible inequalities related to sociode-
mographic determinants.

The interpretation of the results 
was guided by a critical and compara-
tive approach, comparing the findings 
with national and international scien-
tific literature, in order to contextual-
ize the data and broaden the under-
standing of the factors that influence 
exogenous poisoning in the state. All 
the analyses were carried out using 
BioEstat 5.3 software, which is widely 

recognized in epidemiological studies 
for its accessibility, practicality and 
reliability in the analysis of public 
health data. 

As this is a study using a public 
domain database, it did not need to be 
submitted to the Research Ethics Com-
mittee (REC). However, it followed 
the ethical guidelines established for 
conducting studies with secondary 
data from public sources, set out in 
National Health Council Resolution 
510/2016(12)which deals with the use 
of information in the public domain.

RESULTS

This study analyzed 67,026 cases 
of exogenous poisoning in the state 
of Santa Catarina between 2012 and 
2022, revealing important regional, 
sociodemographic and clinical trends.

In terms of regional and temporal 
distribution (Graph 1), the Greater 
Florianópolis region had the highest 
number of accumulated cases during 

Vale do Itapocu.
Although the database is public, 

the data was processed anonymously, 
guaranteeing the privacy of the infor-
mation collected. 

Initially, the data was subjected 
to a descriptive analysis, calculating 
absolute and relative frequencies. Ep-
idemiological indicators, such as in-
cidence, prevalence and lethality co-
efficients, were calculated using IBGE 
population estimates.

The following formulas were used 
to calculate the prevalence (1), inci-
dence (2) and lethality (3) coefficients:
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the period, accounting for 15.49% 
(n=10,388) of the total, followed 
by the Middle Itajaí Valley (9.01%; 
n=6,045) and the Carboniferous re-

gion (8.93%; n=5,986). The peak 
in occurrences was in 2019, with 
13.82% (n=9,264) of the cases re-
corded that year. These data suggest 

demographic and socioeconomic in-
fluences on poisoning rates, as well as 
the importance of more solid monitor-
ing of these regions.

Graph 1 - Occurrence of exogenous poisoning in the regions of the state of Santa Catarina between 2012 and 2022. 
(N=67.026)

Source: TabNet(13).	

The sociodemographic profile (Ta-
ble 1) found was characterized by the 
fact that the majority of poisonings oc-
curred in women (62.61%; n=41,969) 

and in the 21 to 39 age group (43.79%; 
n=29,353), white race/color 86.96% 
(n=58,285) and complete high school 
(19.49%; n=13065). These data point 
to a greater vulnerability to poisoning 

among young people and those with 
completed or incomplete medical ed-
ucation, especially women.

Tabela 1 – Perfil sociodemográfico dos casos de Intoxicação Exógena em Santa Catarina no período de 2012 a 2022. 
(N=67.026)

Variables Absolute frequency (n) Percentage (%) Standard deviation (SD)

Gender

Male 25055 37,38 16,4

Female 41969 62,62 20,0

Unknown/blank 2 0,00 0,0

Age group (years)

<1 1191 1,78 8950,544

1 – 4 4985 7,44 9199,019

5 – 9 1069 1,59 18764,67

10 – 14 3382 5,05 18679,46

15 – 19 9597 14,32 18945,97



10961Revista Nursing, 2025; 29 (324): 10942-10971

Ribeiro BLS, Santos PRG, Cachoeira FE, Souza AP, Trevisan A
Epidemiological Profile of Exogenous Intoxications in the State of Santa Catarina From 2012 to 2022

DOI: https://doi.org/10.36489/nursing.2025v29i324p10942-10971
Todo o conteúdo desse periódico, exceto onde está identificado, está licenciado sob uma Licença Creative Commons

20 – 39 29353 43,79 19197,56

40 – 59 14865 22,18 18684,86

60 2580 3,85 18789,82

Ignored/White 4 0,01 19934,31

Race/Color

White 58285 86,96 33,82

Black 2021 3,02 2,22

Yellow 292 0,44 2,47

Brown 4354 6,50 2,44

Indigenous 303 0,45 4,88

Ignored/White 1771 2,64 7,51

Schooling

Illiterate 386 0,58 9,82

Completed elementary school 8246 12,30 9,33

Elementary school incomplete 12866 19,20 10,05

High School (MS) Incomplete 7126 10,63 10,76

High School (MS) Complete 13065 19,49 11,92

Higher Education (HE) Incomplete 1970 2,94 13,33

Higher Education (HE) Complete 2292 3,42 14,01

Ignored/White /NA 21075 31,44 0,00
Source: TabNet(13).

The most common age group 
was 20-39 years old, with 43.79% 
(n=29,353), followed by 40-59 years 
old, 22.18% (n=14,865) and 15-19 
years old, 14.32% (n=9,597). As for 
gender, there was a higher frequency of 
females, 62.62% (n=41,969) and males 
37.38% (n=25,055). Regionally, Great-
er Florianópolis had the highest propor-
tion of cases in the 20 to 39 age group 
(15.50%; n=10,388), also predominant-
ly female (9.42%; n=6,315). This was 
followed by the Middle Itajaí Valley 

(6.16%; n=4,126) and the Carbonifer-
ous region (5.96%; n=3,393), both with 
a predominance of cases in women. 

As for race, 86.96% (n=58,285) 
of the cases self-declared as white, 
6.50% (n=4,354) as brown and 3.02% 
(n=2,021) as black. When this data 
was analyzed by region of the state, 
the highest rate of these three races 
was found in the Greater Florianópolis 
region, with 12.23% (n=8,200) white, 
1.03% (n=693) brown and 0.68% 
(n=455) black.

With regard to schooling, 19.49% 

(n=13,065) of the cases had completed 
primary education, 19.20% (n=12866) 
had incomplete primary education and 
12.30% (n=8246) had completed pri-
mary education. It is noteworthy that 
31.44% (n=21075) of the individuals 
were not classified in terms of their lev-
el of education, and were considered to 
be unknown/white or not applicable.

Analysis of the characteristics of ex-
posure included the type of exposure, 
toxic agent, circumstance and environ-
ment (Table 2).

Table 2 - Exposure characteristics of cases of exogenous poisoning in Santa Catarina between 2012 and 
2022. (N=67.026)

Variable Absolute frequency (n) Percentage (%) Standard deviation (SD)

Type of exposure

Acute 47714 71,19 26,99

Repeated acute 10611 15,83 4,78

Chronic 2830 4,22 26,01

Ignored/White 5871 8,76 25,50
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Toxic Agent

Medication 41233 61,52 17,41

Pesticides 4132 6,16 3,01

Rodenticides 2001 2,99 3,07

Chemical products 4989 7,44 25,96

Cosmetics 257 0,38 25,99

Metal 99 0,15 27,12

Drugs of abuse 4088 6,10 28,35

Toxic plant 514 0,77 30,22

Other 4486 6,69 31,85

Ignored/White 5227 7,80 34,43

Circumstance

Habitual use 3259 4,86 14,56

Accidental 10659 15,90 15,10

Environmental 455 0,68 15,50

Therapeutic use 309 0,46 16,08

Medical prescription 35 0,05 16,72

Administration error 734 1,10 17,41

Self-medication 2464 3,68 18,25

Abuse 5430 8,10 19,36

Food intake 1230 1,84 20,89

Suicide attempt 38524 57,48 22,45

Attempted abortion 118 0,18 1,57

Violence/murder 306 0,46 1,60

Other 736 1,10 1,52

Ignored/White 2767 4,13 0,00

Environment

Environment 4622 6,90 37,65

Other 58034 86,58 40,03

Ignored/White 4370 6,52 0,00

Source: TabNet(13).

Medicines were the main cause 
of poisoning in the state, accounting 
for 61.52% (n=41,233), followed by 
chemical products (veterinary, house-
hold, chemical) 7.44% (n=4989), and 
other types of agents 6.69% (n=4486). 
Pesticides accounted for 6.16% 

(n=4132) of cases and drugs of abuse 
for 6.10% (4088). 

Greater Florianópolis led the way 
in drug-related incidents (9.12%; 
n=6,114), followed by the Médio 
Vale do Itajaí (6.95%; n=4,659) and 
Carbonífera (6.55%; n=4,393). As for 
pesticides, the Alto Vale do Itajaí re-

gion had the highest number of cas-
es 0.08% (n=675). Drugs of abuse 
accounted for 2.28% (n=1,531) and 
household products for 0.87% (581) 
cases, again concentrated in Greater 
Florianópolis (Table 3).

Table 3 - Representation of the main toxic agents responsible for cases of exogenous poisoning by region, Santa Catarina, 
2012 to 2022. (N=67.026)

Region

Toxic Agents

Medicines Drugs of Abuse Agricultural pesticides Household products

(n) (%) (n) (%) (n) (%) (n) (%)

Far West 978 1,46 388 0,58 227 0,34 103 0,15

West 1955 2,92 485 0,72 242 0,36 258 0,38

Xanxerê 1809 2,70 165 0,25 239 0,36 158 0,24
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Itajaí River mouth 3367 5,02 500 0,75 72 0,11 201 0,30

Middle Itajaí Valley 4659 6,95 141 0,21 121 0,18 192 0,29

Greater Florianópolis 6114 9,12 1531 2,28 159 0,24 581 0,87

Midwest 823 1,23 110 0,16 58 0,09 45 0,07

Upper Rio Do Peixe Valley 2106 3,14 40 0,06 86 0,13 97 0,14

Upper Uruguay 646 0,96 18 0,03 34 0,05 17 0,03

North East 4246 6,33 167 0,25 91 0,14 282 0,42

North Plateau 1531 2,28 36 0,05 243 0,36 111 0,17

Serra Catarinense 1098 1,64 13 0,02 43 0,06 21 0,03

Far South 1713 2,56 32 0,05 104 0,16 52 0,08

Carboniferous 4393 6,55 203 0,30 132 0,20 248 0,37

Laguna 2851 4,25 133 0,20 121 0,18 133 0,20

Itapocu Valley 1807 2,70 70 0,10 190 0,28 93 0,14

Total 41233 61,52 4088 6,10 2837 4,23 2701 4,03
Source: TabNet(13).

As for circumstance of intoxica-
tion, attempted suicide was identified 
as the most prevalent in the state, ac-
counting for 57.47% (n=38,524) of 
cases in the period. The Greater Flo-

rianópolis region had the highest fre-
quency (15.50%; n=10,388), followed 
by the Middle Itajaí Valley (9.02%; 
n=6,045) and the Carboniferous re-
gion (5.44%; n=3,647). Accidental 
poisonings accounted for 15.90% 

(n=10,659) in the state, and were also 
more prevalent in Greater Florianópo-
lis (2.40%; n=1,660). Medication 
abuse (8.10%; n=5,430) of the cases 
was more prevalent in Greater Flori-
anópolis (2.39%; n=1,604) (Table 4).

Table 4 - Representation of the main circumstances of exposure responsible for cases of exogenous poisoning by region, 
Santa Catarina, 2012 to 2022. (N=67.026)

Region

Circumstance of Exposure

Suicide Attempt Accidental poisoning Medication Abuse Self-medication

(n) (%) (n) (%) (n) (%) (n) (%)

Far west 933 1,39 591 0,88 455 0,68 110 0,16

West 1495 2,23 1075 1,60 799 1,19 128 0,19

Xanxerê 1515 2,26 737 1,10 309 0,46 181 0,27

Upper Itajaí Valley 1216 1,81 763 1,14 96 0,14 56 0,08

Mouth of the Itajaí River 3384 5,05 698 1,04 600 0,90 118 0,18

Middle Itajaí Valley 4453 6,64 602 0,90 369 0,55 190 0,28

Greater Florianópolis 5728 8,55 1606 2,40 1604 2,39 229 0,34

Midwest 741 1,11 206 0,31 171 0,26 96 0,14

Upper Rio Do Peixe Valley 1991 2,97 421 0,63 77 0,11 195 0,29

Upper Uruguay 679 1,01 117 0,17 26 0,04 38 0,06

North East 4098 6,11 809 1,21 213 0,32 166 0,25

North Plateau 1543 2,30 463 0,69 72 0,11 118 0,18

Serra Catarinense 1001 1,49 110 0,16 15 0,02 63 0,09

Far South 1524 2,27 326 0,49 76 0,11 114 0,17

Carboniferous 3647 5,44 1126 1,68 247 0,37 305 0,46

Laguna 2554 3,81 674 1,01 172 0,26 306 0,46

Itapocu Valley 2022 3,02 335 0,50 129 0,19 51 0,08

Total 38524 57,48 10659 15,90 5430 8,10 2464 3,68

Source: TabNet(13).
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The occurrence of exogenous in-
toxications in pregnant women during 
the period was 1.09% (n=735) of 
the cases, of which 0.51% (n=344) 
occurred during the 1st trimester of 
pregnancy, 0.34% (n=225) in the 
2nd trimester and 0.16% (n=108) in 
the 3rd trimester. Around 49.42% 
(n=33,127) were classified as "no" 
and 46.55% (n=31,200) as "not appli-
cable". The "no" and "not applicable" 
classifications apply respectively to 
cases where the female patient is not 
in the gestational period, and male 
patients. The Greater Florianópo-
lis region had the highest number of 
cases of poisoning in pregnant wom-
en (0.16%; n=109), followed by Car-
bonífera (0.09%; n=62) and Laguna 
(0.09%; n=61).

With regard to the environment 
of exposure, the majority of poison-
ings (86.58%; n=58,034) occurred in 
the home environment, followed by 
6.90% (n=4,622) in the workplace 
and 6.52% (n=4,370) were classi-
fied as unknown/white. The regions 
of the state with the highest frequen-
cy of exposure during working hours 
were Alto Vale do Itajaí with 1.35% 
(n=907), followed by Oeste with 
0.79% (n=531) and Grande Flori-
anópolis with 0.72% (n=482). The re-
gions with the highest number of cas-
es outside the workplace were Greater 
Florianópolis (13.06%; n=8754), fol-
lowed by Médio Vale do Itajaí (8.46%; 
n=5671) and Carbonífera (8.16%; 
n=5467).

As for the type of exposure (Table 

5), single acute exposure was pre-
dominant (71.19%; n=47,714), with 
the highest incidence in Greater Flo-
rianópolis (15.50%; n=10,388). The 
clinical criterion was the most used to 
confirm cases, accounting for 72.71% 
(n=48,732). It is worth noting that 
7.83% (n=5251) cases were registered 
as unknown or white.

The majority of cases (84.35%; 
n=56,538) had a favorable outcome, 
with a cure without sequelae, pre-
dominantly in Greater Florianópolis 
(13.06%; n=8,754). Deaths account-
ed for (1.01%; n=677) cases in the 
period. However, a significant pro-
portion were recorded as "unknown/
white" (10.34%; n=6,930) and loss to 
follow-up (2.04%; n=1364) cases (Ta-
ble 5).

Table 5 - Characterization of the type of exposure, confirmation criteria and outcome of cases of Exogenous Poisoning in 
Santa Catarina, 2012 to 2022. (N=67.026)

Variables Absolute frequency (n) Percentage (%)

Type of exposure

Single acute 47.714 71,19

Repeated acute 10.611 15,83

Chronic 1.757 2,62

Acute over chronic 1.073 1,60

Ignored/White 5.871 8,76

Confirmation criteria

Clinical 48.732 72,71

Clinical epidemiological 8.067 12,04

Clinical laboratories 4.976 7,42

Ignored/White 5.251 7,83

Outcome

Cure without sequelae 56.538 84,35

Cure with sequelae 1.358 2,03

Death 677 1,01

Death from other causes 159 0,24

Loss of follow-up 1.364 2,04

Ignored/White 6.930 10,34

Source: TabNet(13).

In the analysis of epidemiological in-
dicators, the Incidence Coefficient (IC), 

Prevalence Coefficient (PC) and Lethality 
Rate. These figures indicate the severity 
and impact of exogenous poisoning on 

the population of Santa Catarina, with the 
highest rates concentrated in the Greater 
Florianópolis region (Table 6).
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Table 6 - Representation of Epidemiological Indicators of IC, PC and overall Lethality Rate of cases of exogenous 
intoxication in Santa Catarina, 2012 to 2022. (N=67.026)

Year
População

(IBGE)
CI

(10,000 inhab.)
CP

(10,000 inhab.)
Lethality
(Average)

2012 6.530.943 5,0 102,6

1,01%

2013 6.620.186 5,9 101,2

2014 6.710.154 6,7 99,9

2015 6.802.306 7,7 98,5

2016 6.894.058 7,5 97,2

2017 6.984.749 9,0 96,0

2018 7.075.494 10,8 94,7

2019 7.164.788 12,9 93,5

2020 7.252.502 9,5 92,4

2021 7.338.473 9,3 93,1

2022 7.610.361 10,6 88,1

Average 8,6 96,0

Source: Own elaboration. 

Between 2012 and 2022, the epi-
demiological indicators of CI, PC and 
lethality rate reveal significant trends 
that deserve attention for analysis and 
development of public policies in the 
state. During this period, the state's 
population, according to IBGE data, 
grew from 6,530,943 inhabitants in 
2012 to 7,610,361 in 2022, which may 
have a direct influence on the absolute 
number of cases recorded(7).

The incidence rate, which reflects 
the number of new cases of poisoning 
per 10,000 inhabitants, showed a sig-
nificant increase, from 5.0 in 2012 to 
a peak of 12.9 in 2019. This increase 
may indicate several factors, such as 
greater exposure of the population to 
toxic agents, including medicines, pes-
ticides and chemical substances, or a 
possible improvement in the surveil-
lance and case notification system. Af-
ter 2019, there was a slight reduction 
in the incidence coefficient, which sta-
bilized at 10.6 in 2022, which may be 
related to better prevention strategies 
or changes in the exposure pattern, 
especially during the COVID-19 pan-
demic.

On the other hand, the prevalence 
coefficient, which measures the total 
number of cases (new and existing) per 
10,000 inhabitants, showed a down-
ward trend, falling from 102.6 in 2012 
to 88.1 in 2022, with an average of 
96.0 over the period. 

The average fatality rate, which re-
mains stable at 1.01% throughout the 
period, indicates that the proportion of 
fatal cases in relation to the total num-
ber of cases registered has not changed 
much. This stability can be interpreted 
in different ways. On the one hand, it 
may indicate that clinical management 
is adequate to prevent the progres-
sion of serious cases; on the other, the 
maintenance of these rates highlights 
that there are still challenges in the 
early identification and treatment of 
more serious situations.

DISCUSSION

The results of this study reveal a 
detailed epidemiological profile of 
exogenous poisonings in the state of 
Santa Catarina between 2012 and 
2022, providing relevant evidence for 
planning public health policies and 

preventive interventions. The analysis 
shows a high concentration of cases 
in the Greater Florianópolis region, 
which recorded the highest incidence 
(15.49%), possibly due to the higher 
population density and greater cover-
age of health services, as reported by 
similar studies(7). In contrast, less popu-
lous regions, such as Alto Uruguai Ca-
tarinense, had a lower number of cases 
(1.47%), suggesting possible underre-
porting or less exposure to risk factors.

Other factors such as access to 
health services, education levels and 
socio-economic conditions may also 
play an important role in the distribu-
tion of these cases in the state. Thus, 
urban regions or regions with better 
infrastructure and access to health 
services may have a population that is 
more aware of the risks associated with 
the consumption of toxic substances, 
resulting in a lower incidence of poi-
sonings. In contrast, more distant re-
gions or even rural areas or those with 
lower socioeconomic development 
may have a prevalence of poisoning 
related to a combination of factors, 
such as less access to health informa-
tion and health services, exposure to 
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chemical agents such as pesticides and 
agricultural chemicals, as well as un-
derreporting of cases(14). 

The predominance of cases in 
women (62.61%), especially in the 21-
39 age group (43.79%), is consistent 
with national and international data 
that indicates greater vulnerability of 
this group to intentional poisoning and 
self-medication(1). Passo et al.(15) and 
Rios et al.(16) identified in their studies 
that young women have higher rates of 
exogenous intoxication and self-exter-
mination practices due to emotional 
vulnerability, ease of access to medica-
tion and information, excessive work-
loads and cultural aspects.

Other factors that may be associat-
ed with these high rates in the female 
population can be attributed to the fact 
that women are more prone to suicidal 
behavior than men, as well as a higher 
consumption of medication, which re-
sults in a higher intentional exposure 
to drug poisoning(17).

Previous studies have also high-
lighted the relationship between lower 
levels of education and a higher risk of 
poisoning(8). In this study, although a 
large percentage of schooling data was 
recorded as unknown/white (21.32%), 
the majority of cases had completed or 
incomplete high school . In contrast to 
these findings, Valente et al. found that 
the majority of cases had incomplete 
primary education, with 9.2% of noti-
fications, and 51.0% had this informa-
tion ignored or blank(18).

Alvim et al. point out that there 
is a scarcity of studies addressing the 
impact of schooling on exogenous poi-
soning in Brazil(8). However, Silva and 
Costa(1) suggest that low schooling is 
associated with a higher risk of suicide. 
They also highlight the importance of 
further exploring the role of education 
in preventing and understanding exog-
enous intoxication.

Individuals with a higher level of 
education tend to have a better un-
derstanding of the dangers associated 

with toxic substances, as well as the 
appropriate preventative measures. On 
the other hand, low levels of educa-
tion may be associated with a lack of 
awareness of health risks and a lower 
ability to understand safety and pre-
vention information(14).

Figueiredo et al. emphasize the im-
portance of considering education as 
a determining factor when developing 
and implementing prevention and in-
tervention strategies in public health(19). 
In this context, educational programs 
should be prioritized, with the aim of 
making the population aware of the 
risks associated with intoxication. De-
veloping decision-making skills can be 
fundamental to reducing these events, 
making a significant contribution to 
improving the population's health con-
ditions.

The study revealed that, in the state 
of Santa Catarina, a significant propor-
tion of cases of exogenous intoxication 
(86.96%) occurred among self-de-
clared white individuals, while 6.49% 
involved brown people and 3.01% af-
fected black people. These results con-
trast with the findings of Nepomuceno, 
Figueiredo and Santos(20) Dias et al.(21) 
and Valente et al.(18) who observed a 
higher prevalence of poisoning in the 
brown population in other regions 
of Brazil, such as the Northeast and 
North, especially in the states of Ba-
hia, Rondônia and Piauí, reflecting the 
population profile of these areas. On 
the other hand, national data indicates 
that the white population is the most 
affected(1).

Santa Catarina is known for its 
strong influence of European immigra-
tion, especially from countries such as 
Germany and Italy, which have histori-
cally contributed to the ethnic compo-
sition of the region. This European cul-
tural heritage can influence the ethnic 
self-perception of the Santa Catarina 
population, as well as their behavior 
and health patterns(22).

With regard to the toxic agents 

involved in poisoning, medicines 
emerged as the main toxic agents, ac-
counting for 61.52% of cases, followed 
by drugs of abuse (6.10%) and agricul-
tural pesticides (4.23%). Similar results 
were found by Valente et al. in which 
drug poisoning accounted for 58.5% 
of cases(18) and by Frazão et al. in a 
national study, where drugs accounted 
for 74% of cases(23). These data corrob-
orate studies which point to self-med-
ication and easy access to medicines 
as determining factors for the high 
incidence, highlighting opioid classes 
and sedatives such as clonazepam as 
the main agents causing intoxication, 
overdose and addiction(24). 

Another category that stood out 
was agrochemicals, commonly used 
in agriculture, although in a smaller 
proportion (4.23%), they require spe-
cial attention due to the high risk of 
mortality associated with these sub-
stances(25). While occurrences related 
to household pesticides accounted for 
1.83% of events. 

Within this category, the most com-
monly used agrochemicals include 
pesticides such as organophosphates 
(OPs), carbamates (CAs), pyrethroids 
(PIs) and neonicotinoids (NEs), which 
act by blocking essential processes in 
the central nervous system of insects, 
such as the inhibition of acetylcholin-
esterase (AChE). These products cause 
harmful effects on the brain, manifest-
ing visual symptoms such as irritation, 
burning, stinging and pain in the eyes. 
Patients' main complaints regarding 
the visual system include changes in 
near and far vision, as well as blurred 
vision(25).

In addition, the use of drugs of 
abuse such as alcohol, cocaine, crack, 
marijuana and tobacco represents a 
growing challenge, especially in young 
adults, where the abuse of these sub-
stances is related to adverse social and 
psychological conditions. Cases of 
intoxication by these drugs are main-
ly associated with two situations. The 
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first is acute or binge use, character-
ized by excessive consumption in a 
short period of time, which results in 
rapid impairment of vital functions and 
increases the risk of death. The second 
situation refers to the chronic use of 
these substances, in which users often 
develop secondary complications due 
to continuous use(26).

Poisoning by domestic pesticides, 
such as rodenticides, can even be fa-
tal, as they affect the blood coagula-
tion cascade, resulting in epistaxis, 
gastrointestinal and conjunctival hem-
orrhages and severe metrorrhagia. Pre-
vious studies have shown rodenticide 
poisoning to be one of the main causes 
of poisoning and suicide attempts(27). 

The expansion of existing public 
policies, such as Law No. 7.802 of 
1989, known as the Agrotoxics Law, 
could be an important strategy for 
dealing with the problem of pesti-
cide poisoning in Santa Catarina and 
throughout Brazil. This law currently 
regulates the production, registration, 
marketing, use and transportation of 
pesticides, with the aim of protecting 
human health and the environment (28). 

In addition, it is essential to 
strengthen inspection and monitoring 
mechanisms to ensure effective com-
pliance with the legislation and to 
quickly identify cases of inappropriate 
or abusive use of pesticides. Imple-
menting actions such as training health 
professionals and farmers to recog-
nize the symptoms of pesticide poi-
soning and report suspected cases to 
the competent health authorities can 
be an effective strategy for protecting 
the health of the population and pro-
moting more sustainable agricultural 
practices(29).

As for the circumstance of expo-
sure, suicide attempts were the main 
circumstance of exposure (57.47%), 
reaffirming the need to strengthen 
mental health policies. These findings 
are in line with data from the World 
Health Organization (WHO) and other 

national studies that identify attempted 
suicide as one of the main causes of 
exogenous poisoning in young people 
and adults (9,18, 23). 

However, 2019 stands out as hav-
ing the highest rate of suicide cases 
and attempts, a phenomenon associ-
ated with the SARS-CoV-2 pandemic, 
which has profoundly impacted the 
population's routine due to social dis-
tancing measures. Studies indicate that 
social exclusion has been one of the 
main factors behind the uncontrolled 
increase in psychological disorders in 
recent years(30,31,32,33).

Accidental poisoning (15.90%) oc-
curred predominantly in children and 
rural producers. Silva et al. point out 
that accidental poisonings, especially 
among children and farmers, can be 
caused by a lack of supervision, inad-
equate storage of toxic substances and 
dangerous working conditions(34). It is 
essential to develop prevention and in-
tervention strategies that consider the 
immediate causes of exposure as well 
as the social determinants involved. 
These strategies include strengthen-
ing mental health systems, promoting 
safe environments in communities and 
workplaces, and investing in public 
education and awareness programs on 
mental health and suicide prevention.

This study also identified cases of 
exogenous intoxication in pregnant 
women, representing 1.09% of cases 
in the period analyzed. Among these 
pregnant women, 16.05% suffered 
intoxication as a result of abortion at-
tempts. These data are relevant, con-
sidering that prenatal depression af-
fects around 20% of pregnant women 
in Brazil, highlighting the importance 
of assessing mental well-being during 
prenatal consultations. Unfortunately, 
this aspect often receives little atten-
tion, despite the availability of tools 
such as the Edinburgh Scale, which 
makes it possible to assess satisfaction 
with interpersonal relationships and 
outlook on life, which are fundamental 

to mental health(35).
With regard to where the poison-

ing occurred, this study showed that 
86.58% of the cases occurred in the 
domestic environment, while only 
6.90% occurred during working hours. 
Similar results were observed in the 
studies by Santos and Cunha(36)and 
Valderrama(37)who reported that more 
than 50% of incidents occurred in the 
home environment. These data suggest 
a possible association with suicide at-
tempts. Bussolotto(38)reinforces this 
hypothesis, pointing out that the home 
is a facilitating place for such practic-
es due to the easy availability of drugs 
such as anxiolytics, chemicals, food 
and alcoholic drinks. These substanc-
es, when ingested inappropriately, can 
become toxic agents(1 ,39). 

Another important characteristic 
in this study was the type of exposure, 
where the majority of exposures were 
of the single acute type (71.19%) and 
confirmed by clinical criteria (72.71%). 
This type of exposure reflects a pattern 
in which intoxication occurs rapidly 
and in a single instance, as opposed 
to chronic or repeated exposures over 
time. Symptoms develop acutely and 
immediately after this exposure(40,41).

A study by Valente et al. carried out 
in Piauí revealed that this type of ex-
posure predominated in 48.5% of cas-
es(18). Seeking health services in good 
time contributes to the low fatality rate 
in cases of exogenous poisoning(23, 42). 
Armond et al.(43) and Valente et al.(18) 
state that in cases of exogenous poi-
soning, immediate intervention is 
necessary, which makes waiting for 
laboratory results unfeasible, making 
clinical diagnosis the main choice and 
improving patient survival.

As for the evolution of the cases, 
the vast majority of cases, 84.35%, had 
a favourable clinical outcome, charac-
terized by a cure without sequelae. 
Similar results were found by Valderra-
ma in 65.57% of cases(37)and Valente 
et al. in 66.9%(18). Similarly, Dias et 
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al. observed in Rondônia a favorable 
clinical evolution in the cases ana-
lyzed during the period studied, with 
more than 80% of patients recovering 
completely, without presenting sequel-
ae(21). This data is extremely relevant, 
indicating that the majority of patients 
were able to recover completely from 
the intoxication without any long-term 
consequences for their health.

However, it is also important to 
note the presence of cases registered 
as "Ignored" or "White", which repre-
sent 10.34% (n=6,930) of the total. 
This category of cases suggests a lack 
of available information on the clini-
cal evolution of these patients, either 
due to failures in registration or loss of 
follow-up after the initial diagnosis of 
intoxication (21, 44). This information gap 
underscores the importance of imple-
menting effective systems for monitor-
ing and recording intoxication cases, 
ensuring that all patients receive ade-
quate follow-up over time.

Furthermore, it is worrying to note 
that there was a proportion of cases, 
representing 2.04% (n=1,364), which 
were classified as "lost to follow-up". 
This suggests that these patients were 
lost from view after the initial diagno-
sis of intoxication, which may result in 
a lack of follow-up and ongoing care. 
This loss to follow-up can represent a 
significant challenge for public health, 
since patients can be left unattended 
and not receive the treatment or moni-
toring necessary for a full recovery.

As for epidemiological indicators, 
the average incidence coefficients of 
8.6 cases per 10,000 inhabitants and 
average prevalence of 96 cases per 
10,000 inhabitants indicate a signifi-
cant increase in poisoning cases over 
the period, with a peak in incidence 
in 2019. This trend may be related to 
the economic crises and adverse social 
conditions, which have amplified the 
risk factors for toxic exposures, such as 
the SARS-CoV-2 pandemic(30,31,32,33).

The reduction in prevalence, de-

spite the increase in incidence, can 
be explained by greater efficacy in the 
treatment and recovery of patients, re-
sulting in fewer active cases remaining 
over time. Although cases are increas-
ing, this suggests that medical and 
public health interventions may be 
contributing to a faster and more effec-
tive resolution of cases, as pointed out 
by Frazão et al.

Despite this, the fatality rate re-
mained stable at 1.01%, possibly re-
flecting the effectiveness of emergency 
services in the clinical management 
of acute cases. This indicator is fun-
damental for assessing the severity of 
poisonings and the risk of mortality as-
sociated with them(7). 

These indicators together reflect 
the complexity of exogenous intox-
ications as a public health problem. 
The increase in incidence and the sta-
bility of lethality point to the need to 
strengthen prevention actions, such as 
educational campaigns on the risks of 
self-medication, inappropriate use of 
chemical products and consumption 
of toxic substances. 

In addition, it is essential to im-
prove access to health services for 
rapid diagnosis and treatment, as well 
as to implement more specific region-
al strategies, taking into account the 
variations observed in demographic 
and geographical data. These results 
emphasize the importance of external 
public policies to reduce exposure to 
toxic agents and to improve the epide-
miological surveillance system, ensur-
ing more effective and comprehensive 
interventions.

However, the high proportion 
of ignored or blank records found in 
the different variables highlights the 
need to improve reporting and data 
collection systems. Similar data was 
found by Valderrama(37), Frazão et al.(23)

Valente et al.(18).
Although this study provides an 

overview of the epidemiological pro-
file of exogenous poisoning in Santa 

Catarina, it has some limitations that 
should be considered. Firstly, the reli-
ance on secondary data from notifica-
tion systems such as SINAN may have 
resulted in inconsistencies and under-
reporting. This is particularly evident 
in the high proportion of records clas-
sified as "ignored/white", which limits 
the interpretation of some variables, 
such as schooling and circumstances 
of exposure(45). 

In addition, the absence of qual-
itative data prevents a deeper under-
standing of the social, cultural and 
psychological factors underlying poi-
soning cases. Nor were advanced sta-
tistical techniques explored, such as 
time series analysis or regression mod-
els, which could identify more com-
plex patterns and predict future trends.

Another relevant limitation is the 
possible generalization of the results. 
Although the findings are relevant to 
the state of Santa Catarina, their appli-
cation in other regions of the country 
or in international contexts should be 
done with caution, due to the cultural, 
economic and structural particularities 
of the region. Finally, the impact of 
macro-social factors, such as econom-
ic crises or pandemics, was not ex-
plored in depth, despite its relevance 
to understanding the increase in inci-
dence in specific periods, such as the 
2019 peak.

This study offers several contribu-
tions to public health and scientific re-
search. The detailed analysis of epide-
miological profiles updates knowledge 
about exogenous poisoning in Santa 
Catarina, highlighting more vulnera-
ble population groups, such as young 
women, and highlighting medicines as 
the main toxic agents. 

This data can serve as a basis for 
planning public health policies, em-
phasizing the importance of an in-
tegrated multidisciplinary and inter-
sectoral approach. The promotion of 
educational campaigns, the strength-
ening of mental health policies and 
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stricter regulation of access to medi-
cines and pesticides are essential to 
mitigate the impact of this disease on 
the health of the population. In addi-
tion, the regional characterization of 
cases allows for a more efficient allo-
cation of resources and the develop-
ment of specific interventions

Finally, the training of health pro-
fessionals and the implementation of 
more efficient epidemiological surveil-
lance systems are essential for improv-
ing data quality and enabling more ef-
fective interventions.

FINAL CONSIDERATIONS

This study has revealed an over-
view of the epidemiological profile of 
exogenous poisoning in Santa Catari-
na between 2012 and 2022, showing 
a predominance of cases in young 
women, mainly in the domestic envi-

ronment, with drugs as the main toxic 
agent and evidence of suicide as the 
most frequent circumstance. The char-
acteristics of acute-single exposure 
and the effectiveness of medical in-
terventions resulted in predominantly 
developed stages, highlighting the sys-
tem's ability to respond.

The data obtained confirms the 
main hypotheses, showing significant 
differences in sociodemographic char-
acteristics, exposure situations and 
toxic agents between the regions of the 
state, influenced by local factors such 
as population density, socioeconomic 
structure and access to health services. 
These results reinforce the need for 
specific regional strategies, integrat-
ing prevention actions, strengthening 
mental health and health education, 
with a focus on reducing the morbid-
ity and mortality associated with the 
disease.

The expansion of educational cam-
paigns, stricter regulation of access to 
medicines and pesticides, and the im-
provement of epidemiological surveil-
lance systems are essential measures 
to mitigate the risks to public health. In 
addition, improving reporting and data 
collection systems could contribute to 
a more accurate understanding of poi-
soning patterns, guiding more concrete 
public policies.

Finally, the results of this study 
provide important input for planning 
preventive and interventional actions, 
emphasizing the relevance of intersec-
toral and multidisciplinary approaches 
to tackling this serious public health 
problem in Santa Catarina and promot-
ing the population's quality of life.
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