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ABSTRACT

Objectives: To analyze the temporal trend and spatial distribution of suicide and self-inflicted injury
cases in Santa Catarina, comparing the pre-pandemic (2015-2019) and and pandemic-related (2020-
2024) periods. Methods: Mixed ecological and descriptive study of multiple groups with temporal
trend analysis. Notifications of suicide and self-inflicted injuries from the Notifiable Diseases Information
System were reviewed. Results: A total of 8,061 suicides and 60,709 self-inflicted injuries were recorded.
When comparing the two periods, there was an average increase in both outcomes, and this difference
was statistically significant. The linear trend showed an average growth of 35.5 suicide cases per year
(p<0.01) and 678 self-inflicted injuries per year (p=0.001). Suicide was more prevalent among men,
while self-inflicted injuries predominated among women. Hanging was the predominant method in
suicide cases, with the highest incidence rates in the western region of the state. Poisoning was the
most frequent method in self-inflicted injuries. The coastal region of Santa Catarina had the highest
incidence rates of self-inflicted injuries. Conclusions: The pandemic may have contributed to the
increase in suicide and self-inflicted injury cases among the population of Santa Catarina State.
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RESUMO

Objetivos: Analisar a tendéncia temporal e distribuicdo espacial dos casos de suicidio e lesdes
autoprovocadas em Santa Catarina, comparando o periodo pré (2015-2019) e o periodo relacionado
a pandemia (2020-2024). Métodos: Estudo ecolégico misto, descritivo de multiplos grupos com
andlise de tendéncia temporal. Foram revisadas as notificacbes de suicidio e lesées autoprovocadas
do Sistema de Informacao de Agravos de Notificacdo. Resultados: Houve 8.061 suicidios e 60.709
lesdes autoprovocadas. Ao se comparar os dois periodos houve aumento médio nos dois desfechos,
sendo essa diferenca estatisticamente significativa. A tendéncia linear mostrou crescimento médio de
35,5 casos por ano no suicidio (p-valor<0,01), e 678 lesdes autoprovocadas por ano (p-valor=0,001). O
suicidio é mais prevalente em homens e as lesdes autoprovocas em mulheres. O enforcamento foi o
método predominante nos casos de suicidio, com as maiores taxas de incidéncia na regido oeste do
Estado. O envenenamento foi o método preferencial nas lesdes autoprovocadas. A regido litoranea
de Santa Catarina teve as maiores taxas de incidéncia das lesdes autoprovocadas. Conclusdes: A
pandemia pode ter contribuido para o aumento dos casos de suicidio e lesées autoprovocadas nos
habitantes do Estado de Santa Catarina.
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INTRODUCTION

Suicide is a global problem and ranks among the 20 leading
causes of death worldwide, killing more people than breast
cancer, and is classified as death from external causes. More
than one in every 100 deaths in 2021 resulted from suicide'.
According to the World Health Organization (WHO), 720,000
people die by suicide each year’.

Suicide is more prevalent among adolescents and young
adults, especially in the second and third decades of life.
Completed suicides are three times more common in men than
in women, unlike suicide attempts*. The most used methods are
hanging, self-poisoning with pesticides, and the use of firearms.
Drug intoxication and the use of sharp objects are also methods
employed in suicide attempts and complete suicides. Suicide
may also occur in disquised forms, such as excessive use of
alcohol and drugs, engaging in sports or leisure activities that
put one’s life at risk, and neglecting one’'s own health®®.

The reasons for suicide are multifaceted, influenced by
social, cultural, biological, psychological, and environmental
factors throughout life. For every suicide, there are many more
people who attempt suicide®. A previous suicide attempt is
an important risk factor for suicide in the general population.
Such a decision and act likely result from a combination of
factors that include the presence of mental disorders, possible
genetic predisposition, family history, impulsive personality
traits, substance abuse, and a recent and insoluble event,
often referred to as the “last straw. Most suicides worldwide
are related to psychiatric disorders*”.

The COVID-19 pandemic was declared at the beginning
of 2020. Physical/social isolation included measures such as
avoiding contact with family and friends, preferring home
delivery of essential items, and reducing social interaction
by maintaining a minimum distance of two meters between
people®. Although social isolation was effective as a public
health measure to contain viral spread, psychologically it
triggered fear, uncertainty, and despair, which could have
been the “last straw”for individuals with suicidal ideation®°.

Some studies found an overall increase in the prevalence
rate of suicidal ideation and suicide attempts, as well as in the
suicide mortality rate during the pandemic period compared
to the pre-pandemic period. Conversely, others identified a
downward trend, and some reported stability in such rates.
However, these were systematic review studies conducted at
the height of the pandemic (2020-2022), which highlighted
the variability of findings and methodological issues'®'.

Considering the relevance of the topic and the lack of
detailed analyses of suicide and self-inflicted injury cases in
the state of Santa Catarina, this study aims to analyze temporal
trends, spatial distribution, and the potential impact of
COVID-19 on suicide and self-inflicted injury cases between
2015 and 2024, comparing the pre-pandemic (2015-2019)
and pandemic-related (2020-2024) periods.
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METHODS

A mixed ecological, descriptive, multiple-group study was
conducted, including temporal trend and spatial distribution
analyses in the state of Santa Catarina.

Data on deaths by suicide occurring in the state were
obtained from the TABNET Information System (available
at tabnetdivescgovbr) through the website of the
Epidemiological Surveillance Directorate of Santa Catarina
(DIVE), between January 1, 2015, and December 31, 2024. On
the same website, the Notifiable Diseases Information System
(SINAN) was accessed, and cases of violence were selected,
applying filters to identify variables of interest and selecting
cases classified as “self-inflicted injury”

The period from 2020 to 2024 was considered a pandemic-
related period, encompassing the acute phase of the COVID-19
pandemic as well as the subsequent period following the
declaration of the end of the public health emergency by
the World Health Organization in May 2023. This approach
acknowledges the persistence of psychosocial impacts and
health sequelae beyond the acute phase of the pandemic.

The state of Santa Catarina is divided into six mesoregions:
Greater Floriandpolis, Northern Santa Catarina, Western Santa
Catarina, Serrana, Southern Santa Catarina, and Vale do Itajaf,
comprising 295 municipalities. The state’s population was
estimated at 8,054,441 inhabitants in 2024, with a slight
predominance of women (50.71%).

Study variables included sociodemographic data: sex, age
group, skin color, marital status, and educational level (years of
study); and occurrence data: year and month of notification,
place and municipality of occurrence, method used, and
nature of self-inflicted injury.

Data was obtained from the analysis of compulsory
notification forms in the system and presented in aggregate
form. They were organized and analyzed using Microsoft
Office Excel. Qualitative variables were described by absolute
and relative frequencies. Some categories were regrouped for
graphical presentation.

To calculate the incidence rate, the total number of
reported cases in each municipality of Santa Catarina was
divided by the respective total population, using 2024 as
the reference year, based on data from the Brazilian Institute
of Geography and Statistics (IBGE). The result was expressed
per 100,000 inhabitants. Data were subsequently grouped by
mesoregion for analysis.

Mapping was performed using Geographic Information
System (GIS) software Quantum GIS — QGIS and Microsoft
Excel (Microsoft Corporation, 2023. Cartographic data
consisted of shapefile maps in the official Brazilian
cartographic system, representing cities and mesoregions,
based on official IBGE data. Annual population data from
IBGE, published in the Federal Official Gazette (DOU),
were also used. Using QGIS, incidence rates per 100,000


http://tabnet.dive.sc.gov.br

inhabitants were calculated and represented in thematic
maps, classified by Jenks’ natural breaks.

Mean comparisons were performed using Student’s
t-test. Temporal trend analysis was conducted through
simple linear regression. The dependent variable was the
total number of suicide or self-inflicted injury cases, and
the independent variable was the observation year. The
significance of the regression coefficient and intercept was
assessed using analysis of variance (ANOVA). The regression
coefficient indicated the average annual change in suicide
or self-inflicted injury cases, while the intercept estimated the
baseline number of cases. The model’s explanatory power
was evaluated using the coefficient of determination (R). A
significance level of a = 0.05 was adopted for statistical tests.
All analyses were performed using Microsoft Excel MS365.

This study was reviewed and approved by the Research
Ethics Committee of the University of Southern Santa Catarina,
under opinion No. 7,308,161.

RESULTS

Between 2015 and 2024, a total of 8,061 suicide cases were
reported in the state of Santa Catarina, with 3,613 cases in
the pre-pandemic period (2015-2019) and 4,448 cases in the
pandemic-related period (2020-2024). The overall average
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suicide rate in Santa Catarina was 11.2 per 100,000 inhabitants.
When comparing the two periods, the average number of
suicide cases was higher in the pandemic-related period
(889.6; SD = 81.5) than in the pre-pandemic period (722.6; SD
=61.3), with a p-value of 0.006.

During the same period, 60,749 cases of self-inflicted
injuries were reported, with 23,274 in the pre-pandemic period
and 37,567 in the pandemic-related period. A significant
difference was also observed between the pre-pandemic
(4,654.8; SD = 2,202.2) and pandemic-related period (7,5134;
SD = 1,523.2) periods for self-inflicted injuries (p = 0.049).

The regression analysis revealed that the number of
suicides increased over the years, suggesting an average
growth of approximately 35.5 cases per year, as indicated by
the linear regression model (R* = 0.94), showing a statistically
significant upward trend (p < 0.001). This trend was also
observed for self-inflicted injuries, which showed a significant
increase (p = 0.001) over time, with an average rise of 678
cases per year (R*=0.75).

When analyzing the distribution of suicide cases by month,
peaks were observed in January, March, and September,
suggesting a possible seasonal pattern. In contrast, self-
inflicted injury cases did not display clear seasonality, showing
a homogeneous distribution throughout the year.

Table 1 presents the sociodemographic characteristics of
the analyzed cases.

Table 1. Sociodemographic characteristics of suicide and self-inflicted injury cases in Santa Catarina, 2015-2024.

Sociodemographic Suicide n (%) Self-Inflicted Injury n (%)
characteristics 2015-2019 2020-2024 p-value 2015-2019 2020-2024 p-value
Sex 0.310 0.002
Female 812 (22.47) 958 (21.54) 16,698 (67.48) 26,701 (68.41)
Male 2,801 (77.53) 3,490 (78.46) 8,043 (32.50) 12,327 (31.59)
Age group <0.001 <0.001
0-19 227 (6.29 199 (4.47) 5,610 (24.2) 10,156 (27.03)
20-29 577 (15.97) 731 (16.43) 6,032 (26.02) 10,629 (28.29)
30-39 629 (17.41) 845 (19.00) 4,818 (20.78) 7,274 (19.36)
40-49 695 (19.24) 796 (17.90) 3,773 (16.28) 5,474 (14.57)
50-59 751 (20.79) 813 (18.28) 1,995 (8.61) 2,655 (7.07)
60-69 430 (11.90) 615 (13.83) 682 (2.94) 976 (2.60)
>70 304 (8.42) 443 (9.96) 272 (1.17) 403 (1.07)
Skin color 0.090 <0.001
White 3,200 (88.57) 3,873 (87.84) 21,475 (86.80) 33,112 (84.83)
Non white 376 (11.43) 536 (12.16) 2,722 (13.20) 5,562 (15.17)
Marital status <0.001 <0.001
Single 1,367 (37.84) 1,927 (43.32) 10,282 (44.35) 20,437 (54.40)
Married 1,219 (33.74) 1,304 (29.32) 8,015 (34.57) 10,626 (28.29)
Widow 179 (4.95) 239 (5.37) 338 (1.46) 413 (1.10)
Divorced 352 (9.74) 465 (10.45) 1,535 (6.62) 2,157 (5.74)
Schooling (years) <0.001 <0.001
0-8 1,688 (46.72) 1,713 (38.83) 6,823 (27.58) 8,904 (22.81)
>8 1,622 (44.89) 2,272 (51.50) 11,869 (47.97) 21,824 (65.91)
Total 3,613 4,448 24,741 39,032

Source: DIVE Santa Catarina
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Approximately three-quarters of suicide cases occurred
among men, whereas about two-thirds of self-inflicted
injuries were among women. Similarly, suicide was more
prevalent among adults and older adults, while self-inflicted
injuries were more frequent among adults, followed by young
people and adolescents. Most cases involved individuals
with white skin color in both outcomes. Regarding marital
status, when summing the categories of single, separated/
divorced, and widowed, individuals without a cohabiting
partner showed higher prevalence in both outcomes.

Table 2 presents the characteristics related to the method
employed in suicide and self-inflicted injuries, as well as the
place of occurrence.

Hanging was the most prevalent method in suicide
cases. Moreover, most incidents occurred at home or in

places offering greater privacy and accessibility. Regarding
self-inflicted injuries, poisoning and the use of sharp objects
were the most frequent methods.

Figure 1 shows the spatial distribution of cases by
mesoregion in the state of Santa Catarina, comparing both
outcomes between the pre-pandemic (2015-2019) and
pandemic-related (2020-2024) periods.

There was a predominance of suicide cases in four
regions of the state during the pre-pandemic period,
which became more pronounced in the Greater
West and Mid-West regions in the pandemic-related
period. In contrast, self-inflicted injuries were more
concentrated in coastal regions, with a notable increase
in the southern region of Santa Catarina during the
pandemic-related period.

Table 2. Characteristics related to suicide or self-inflicted injury in Santa Catarina, 2015-2024.

Suicide n (%)
Sociodemographic characteristics p-value
2015-2019 2020-2024
Method used in suicide <0.001
Hanging, strangulation or suffocation 2,692 (74.51) 3,371 (75.79)
Firearm 253 (7.00) 315 (7.08)
Drug or medication poisoning 228 (6.31) 276 (6.21)
Fall from a height 111 (3.07) 157 (3.53)
Drowning/submersion 84 (2.32) 78 (1.75)
Pesticide poisoning 82 (2.27) 39 (0.88)
Sharp or penetrating object 40 (1.11) 60 (1.35)
Smoke, fire, and flames 32 (0.89) 39(0.88)
Poisoning by other chemical substances 28 (0.77) 30 (0.67)
Other specified means 63 (1.74) 83 (1.87)
Place of occurrence of suicide 0.207
Home/residence 2,391 (66.18) 2,876 (64.66)
Hospital or healthcare facility 401 (11.10) 506 (11.38)
Public road 197 (5.45) 289 (6.50)
Other* 621 (17.19) 774 (17.40)
Unknown 3(0.08) 3(0.07)
Total 3,613 4,448
Self-inflicted injury n (%) p-value
2015-2019 2020-2024
Method used in self-inflicted injury** <0.001
Poisoning 13,067 (52.45) 23,629 (59.35)
Sharp object 3,744 (15.03) 6,887 (17.30)
Hanging 2,364 (9.49) 3,425 (8.60)
Body force 306 (1.23) 378 (0.95)
Blunt object 226 (0.91) 564 (1.42)
Threat 210 (0.84) 239 (0.60)
Hot object 152 (0.61) 208 (0.52)
Firearm 142 (0.57) 162 (0.41)
Other 4,701 (18.87) 4,324 (10.86)
Total 24,912 39,816

*Collective housing, school, sports facility, bar or similar, commercial/service establishment, industry/construction.

**In some cases, more than one method was used.
Source: DIVE Santa Catarina
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Figure 1. Distribution of suicide incidence rates per 100,000 inhabitants for the periods 2015-2019 (A) and 2020-2024 (B), and self-inflicted injury incidence
rates per 100,000 inhabitants for the periods 20152019 (C) and 2020-2024 (D), by mesoregion of occurrence in the state of Santa Catarina.

DISCUSSION

This study showed a significant increase in suicide and self-
inflicted injury cases in Santa Catarina after the COVID-19
pandemic. Tardesh et al. emphasized that the pandemic may
have caused job instability, poverty, and crises of anxiety
and depression, which could explain the rise in suicide and
suicide attempt cases''. This increase may be related to social
isolation, unemployment, bereavement, and limited access
to psychological support. Melo et al, analyzing national
suicide mortality data in Brazil between 2000 and 2022, also
found a significant increase with the onset of the COVID-19
pandemic, although the rate was lower than the global
average and than that observed in the present study®. In
addition to the sociocultural differences among the different
Brazilian regions, in the present study we used data from the
state-level system, which are more up to date and precede
the consolidation of data in the Mortality Information

System, available through DATASUS, from which Melo et al.
extracted their data; this may help explain the differences in
the findings.

Previous studies have indicated that health and economic
crises can negatively affect the population’s mental health,
increasing the prevalence of suicidal and self-harming
behaviors'**15 More than 90% of suicide cases and attempts
are related to mental disorders such as depression, anxiety,
post-traumatic stress disorder, and sleep disturbances —
conditions also detected in long COVID cases'.

In the present study, no clear seasonality was observed
for self-inflicted injuries. However, suicide cases showed
peaks in January, March, and September. The literature
suggests that seasonal factors, such as variations in
photoperiod — especially in southern Brazil, where variation
is greater — may influence suicide incidence'. In addition,
during awareness campaign months such as White January
and Yellow September, an increase in reported cases is often

J Bras Psiquiatr. 2026;75:20260002 — 1-8
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observed, possibly due to greater awareness and media
exposure, which may trigger the so-called “Werther Effect,
as identified in systematic reviews'?'8. This effect refers to the
increase in suicides following extensive media coverage of
suicide cases.

It was observed that most suicide cases occurred among
men, while self-inflicted injuries were more frequent among
women, consistent with previous studies'’®. This may be
explained by the fact that women tend to seek help more
often, whereas men tend to use more lethal methods. Such
behavior may be related to social norms that discourage
men from expressing emotional vulnerability, making early
prevention more difficult*’?. Regarding age groups, adults
were the most affected in both outcomes. However, the
second most affected group for suicides was the elderly,
while children and adolescents had a higher incidence of self-
inflicted injuries. Studies indicate that elderly individuals have
higher suicide rates due to factors such as isolation, grief, and
chronic illness, whereas among children and adolescents, the
main factors are family conflict and socialization difficulties?'?
— often as a way of expressing suffering rather than an actual
suicidal intent**%, Suicide among the elderly is particularly
concerning; the WHO highlights that older adults are among
the most vulnerable groups, and when they attempt suicide,
such attempts are usually more lethal®?.

Marital status was also relevant, as individuals living
alone — such as single, widowed, or divorced persons
- showed higher rates in both outcomes. This may be
attributed to the lack of adequate emotional and social
support*'?. Higher educational level was associated with
both outcomes, especially in the pandemic-related period.
The literature suggests that education may be linked to
socioeconomic factors influencing mental health, serving as
an indirect indicator'’.

The higherincidence among White individuals in this study
reflects the ethnic composition of the state where the research
was conducted. However, studies from other regions of Brazil
have shown that Black and Brown populations have higher
suicide mortality rates, due to the challenges they face related
to discrimination and socioeconomic inequalities®'#'%%,
Although economic inequality is often cited as a determinant
of mental health outcomes, recent meta-analytical evidence
suggests that its effects are not universal and may be confined
to socioeconomically disadvantaged or economically unstable
contexts. This reinforces the importance of considering
contextual and cultural mediators when interpreting suicide
and self-harm trends*.

Among the methods used, hanging was the most
prevalent, suggesting its lethality and accessibility, followed
by the use of firearms and poisoning — both less accessible.
For self-inflicted injuries, poisoning and the use of sharp
objects were predominant. This reflects access to less lethal

J Bras Psiquiatr. 2026;75:¢20260002 — 1-8

methods and to more easily available materials, especially
among women. Studies have shown that the choice of
method varies and may be influenced by cultural factors,
availability, and lethality intent>6242,

Spatial analysis revealed a predominance of suicide
cases in the Greater West and Mid-West regions. Previous
studies have identified Santa Catarina as one of the states
with the highest suicide and self-inflicted injury rates in
Brazil, second only to Rio Grande do Sul?*?”. Both states share
similar characteristics, including European colonization and
a predominantly rural workforce. In Santa Catarina — a state
with a strong historical presence of European immigrant
descendants, particularly of German and ltalian origin —
socio-cultural factors may shape community attitudes
toward emotional expression, vulnerability, and the use of
support services. Previous literature has shown that cultural
norms and ethno-cultural identity can influence suicidal
behaviours and help-seeking patterns in immigrant and
minority populations, suggesting that cultural heritage and
community context may be relevantin understanding suicide
risk. Moreover, socio-cultural determinants of suicidality
have been identified as important drivers of variability across
populations, underscoring the need to contextualize suicide
epidemiology within local cultural frameworks?®?. Men of
European descent, often shaped by hegemonic masculinity
and ethnic privilege, may be less prepared to deal with life’s
vulnerabilities and frustrations. Moreover, in rural areas,
access to or search for healthcare services — particularly
mental health services — may be limited due to stigma or
shame. With technological advances, family farming has
become less attractive, and living conditions have been
worsened by labor difficulties and recurring natural disasters
in Santa Catarina, such as alternating heavy rains, floods,
droughts, and significant temperature variation?. There is
also evidence that organophosphate exposure may have a
causal relationship with mental disorders and suicide?’.

Self-inflicted injuries were more concentrated in the
southern region of the state, as also evidenced in previous
studies?®?”. The economy of southern Santa Catarina is driven
by the clothing, disposable plastics, coal mining, and ceramic
industries, and the region was primarily colonized by Italians.
However, this region is also heavily affected by natural and
environmental disasters — such as floods, landslides, and
heavy rains — which can severely impact quality of life, well-
being, and mental health.

This study presents some limitations. Given its ecological
design, it was not possible to analyze individual-level
data. Moreover, the database may contain inconsistencies
related to notification and reporting. Contact with the
Epidemiological Surveillance Directorate of Santa Catarina
was required to obtain some spreadsheets due to missing
data, as the violence reporting form often contains



incomplete records. It is also important to note that cases
are likely underreported. Despite these limitations, the topic
addressed is of great relevance, given the growing concern
about mental health-related conditions and the worsening
of these indicators during and after the pandemic period.
Ecological studies encompass large numbers of cases and
wide geographic areas, allowing hypotheses to be generated
about the phenomenon.

CONCLUSIONS

The study showed a significant increase in suicide and self-
inflicted injury cases in Santa Catarina in the pandemic-
related period, with differences across sociodemographic
profiles. A higher incidence of suicide was observed among
men and older adults, while self-inflicted injuries were more
frequent among women and adolescents. Hanging was the
most lethal and common method used in suicides, whereas
poisoning and the use of sharp objects predominated in
self-inflicted injuries. Individual-level studies are needed
to confirm the impact on mental health and to guide
preventive measures.
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