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Abstract This study aimed to analyze the time se-
ries of suicide mortality in Brazilian young adults
between 1997 and 2019. This is an ecological
study on time series with individuals aged 20 to
29 years. The Prais-Winsten regression was used
for trend analysis. The mean suicide coefficient in
young Brazilians was 6.36/100 thousand inhabi-
tants in the period, showing increasing overall, fe-
males, and male trends. Regarding marital status,
there was a higher proportion of suicide among
single people (79.02%). As for the Brazilian re-
gions, the South presented the highest mean mor-
tality coefficient (9.18/100 thousand inhabitants),
and the Northeast, North, and Southeast regions
showed an increasing trend. Most deaths occured
at home (54.93%), and there was an increasing
trend both at home, at health establishments, and
other places. We conclude that the suicide trend
in Brazilian young adults was increasing in the
period, with more significant proportions among
single people. Brazilian regions showed different
trends, and households, health facilities, and oth-
er locations followed an increasing trend toward
suicide deaths in young adults.

Key words Suicide, Time series studies, Young
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Introduction

Suicide is understood as any self-inflicted inju-
ry, the intention of which, even if ambivalently,
is death’. It is a complex and multifactorial phe-
nomenon that affects family members, commu-
nities, and countries, generating destructive im-
pacts on the people who were part of the victims’
social bonds®.

In 2016, the global suicide rate was 10.5/100
thousand inhabitants, making it the 15 lead-
ing cause of death and the second leading cause
among young people aged 15 to 29. Almost
800,000 people commit suicide every year, equiv-
alent to one person every 40 seconds®. Globally,
suicides kill more than homicides and wars com-
bined?, and about 79% of cases occur in low- and
middle-income countries?.

In the same year, Brazil had an overall rate
of 6.5/100 thousand inhabitants, with 10/100
thousand inhabitants in the male population and
3.1/100 thousand inhabitants in the female pop-
ulation?. This difference between genders may be
due to men’s greater propensity to alcohol abuse,
the choice of more lethal methods in the attempt,
greater inclination towards violence, and exter-
nalizing behaviors, compared to women*.

In the 2000s, suicide mortality declined, with
the most significant falls observed in some East-
ern European countries. The downward trends
were followed by an increase concomitant with
the 2008 global crisis in some countries, includ-
ing Greece, the Netherlands, and the United
Kingdom, while the downward trends before the
crisis remained in Germany, Italy, and Spain. The
analysis also revealed an upswing in Brazil, Mex-
ico, the U.S., and Australia’.

In a survey carried out in Brazil, a progressive
increase in suicide-related deaths was observed in
the general population in all regions from 1996
to 2015°. Among Brazilian regions, a growing
suicide trend was identified in the North, North-
east, and Southeast. The difference between the
others can occur due to different socioeconomic,
cultural, and environmental characteristics and
conditions. However, in all regions, the 20-29
years age group recorded the highest proportion
of suicide-related deaths®.

It is a notifiable condition, but data related to
this act are not reliable due to underreporting’,
which makes us believe that these indicators are
even more significant than those described. The
global financial crisis, natural disasters, air pollu-
tion, and secondhand tobacco use are associated
with rising suicide rates. At the individual level,

we have a history of attempted suicide, depres-
sion, substance poisoning, loss or separation of
parents, and other stressful events in life®.

The home stands out as the primary envi-
ronment of choice for the suicidal act due to the
easy access to the necessary means to consume
the act, such as toxic substances, medications, rat
poison, and hanging”'. Another place of the high
occurrence of the event is hospitals®'®. Different
methods can cause death by suicide, and statis-
tics show that hanging, exogenous poisoning,
and firearms are prevalent in the global popula-
ti0n2,11,12'

Seen as severe public health and primary
prevention problem, and considering that only
28 countries have a national prevention strategy,
the World Health Organization (WHO) has set a
goal to reduce the global suicide rate’. However,
quality information is necessary to understand
the phenomenon and obtain subsidies for the
elaboration of prevention policies’. In this sense,
this study aims to analyze the time series of sui-
cide mortality in young Brazilian adults from
1997 to 2019.

Methods
Study design

This is an ecological study of time series. The
time series is a way of organizing quantitative
data by time, foreseeing the distribution of dis-
eases in the population and factors capable of
modifying this distribution®.

Participants

Study participants were considered people
aged 20-29 years who had suicide as the primary
cause of death (codes X60-X84), as per the Inter-
national Statistical Classification of Diseases and
Related Health Problems (ICD-10). The infor-
mation stems from official mortality statistics of
the Ministry of Health’s Mortality Information
System (SIM/MS).

Data collection procedure

Data were collected from the Ministry of
Health’s Mortality Information System (SIM/
MS) on the website of the Informatics Depart-
ment of the Unified Health System (DATASUS).
Population estimates by gender, age group (20-
29 years), and regions were obtained from the



Brazilian Institute of Geography and Statistics
(IBGE).

The study was carried out with data from
Brazil, the largest country in South America and
the fifth-largest on Earth. It is subdivided into
five regions (North, Northeast, Southeast, South,
and Midwest) and has 27 Federative Units.

The study period was from 1997 to 2019, to-
taling 23 points, that is, 23 years. It is not recom-
mended to use less than seven points to analyze
series, as the trends tend to be non-significant
due to the small statistical power of the regres-
sion analysis".

Variables

The variable studied was the specific suicide
mortality rate (X60-84). Location of residence
(Brazil, regions, and state), gender (female and
male), group of causes (intentional self-harm/
X70-X84 and self-poisoning/X60-X69), marital
status (single, married, widowed, legally sepa-
rated, and other), and place of death (hospital,
another health facility, home, public roads, and
others) were also analyzed. Among the places of
occurrence identified as ‘another health facility,
those that do not comprise the hospital service
are considered, and the places of occurrence clas-
sified as ‘other’ referred to those not fitting into
any type of health establishment, home, or public
road.

Data analysis

Concerning the calculation of the specific
crude suicide mortality rate, the number of sui-
cide-related deaths of residents (X60-84) was
considered as the numerator and the total res-
ident population adjusted in the middle of the
year, the denominator, multiplied by 100 thou-
sand™. Mortality coefficients were calculated for
overall suicide and by gender, region, Federative
Unit, and proportional mortality for the other
variables.

Prais-Winsten regression was used in the
trend analysis to calculate the Annual percent
change (APC) of the coefficients, as described
by Antunes and Cardoso®. This model provides
for the adjustment of the first-order autocorrela-
tion. The dependent variable was the logarithm
of the coefficients, and the independent variable
was the historical series’ years. The trend’s quan-
titative estimation was calculated by the follow-
ing expression: APC=[- 1 + 10°] * 100%. For
the calculation of the confidence intervals (CI):

95%CI=[-1 + 10%**,] * 100%. Where “b” corre-
sponds to the annual growth rate. The values of
“b” and standard error (se) were extracted from
the regression analysis, and the Student’s t-distri-
bution table will provide the “t” value. The series
was considered increasing when the rate was pos-
itive, decreasing when negative, and stationary
when there was no significant difference between
its value and zero (p>0.05)". This analysis was
performed using the STATA 11.1 software pack-
age.

Ethical issues

The Health Research Ethics Committee
(CEP) of the Federal University of Mato Grosso
approved this study.

Results

From 1997 to 2019, 48,076 suicide deaths were
recorded in young Brazilians. In the period, the
overall gross mean coefficient was 6.36 per 100
thousand inhabitants, 2.34 per 100 thousand in-
habitants for women, and 10.39 per 100 thousand
inhabitants for men. Figure 1 shows the trend in
the suicide mortality coefficient in young Brazil-
ian adults, which evidenced an increasing trend
in the overall (APC: 1.26; 95%CI: 0.60; 1.93),
female (APC: 1.45; 95%CI: 0.60; 2.32) and male
coefficients (APC: 1.00; 95%CI: 0.57; 1.43).

Concerning the trend of proportional mor-
tality by group of causes related to suicide,
87.18% (n=41,913) of deaths in the period were
related to the group of self-harm (X70-X84),
with a stationary trend (APC: 0.09; 95%CI: -0.18;
0.36) and 12.82% (n=6,163) corresponded to the
self-poisoning group (X60-X69), with a decreas-
ing trend (APC: -1.79; 95%CI: -3, 30; -0.24).

The South was the one with the highest
mean coefficient of suicide mortality (9.18/100
thousand inhabitants) among the regions of the
country, with a stable trend over the analyzed pe-
riod. A growing trend was observed in the sui-
cide mortality rate in young Brazilian adults in
the Northeast, North, and Southeast, as shown in
Table 1.

In the country, the three Federation Units
(UF) with the highest suicide mortality rate were:
Roraima (13.54/100 thousand inhabitants); Mato
Grosso do Sul (11.40/100 thousand inhabitants),
and Rio Grande do Sul (10.30/100 thousand in-
habitants). According to Table 1, the trend was
increasing in Acre, Amazonas, Bahia, Maranhio,
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Figure 1. Trend in the suicide mortality rate in young Brazilian adults, general and by gender. Brazil, 1997 to 2019.

Source: Mortality Information System (SIM), Ministry of Health, 1997 to 2019.

Mato Grosso do Sul, Minas Gerais, Pard, Paraiba,
Piaui, Sergipe and Tocantins among the 27 UFs.
Only Rio Grande do Sul showed a decreasing
trend in deaths.

The home was the place with the highest oc-
currence of the event (n=26,406; 54.93%), fol-
lowed by the hospital (n=9,115; 18.96%). The
growing trend of suicide at home, health facili-
ties, and elsewhere (Table 2) stands out.

A higher proportion of suicide was observed
among singles (n=37,988; 79.02%). The trend
was decreasing among the married, and station-
ary in the other marital statuses (Table 3).

Discussion

The time trend of the coefficient of crude suicide
mortality in young Brazilian adults from 1997 to
2019 increased in males and females. The rates
studied showed different patterns by regions,
UFs, places where the event occurred, and mari-
tal status. The variables with an upward trend in
the period were the North, Northeast, and South-
east regions; UFs Acre, Amazonas, Bahia, Mara-
nhdo, Mato Grosso do Sul, Minas Gerais, Para,
Paraiba, Piaui, Sergipe and Tocantins; deaths oc-
curring at home, in other health establishments,
and other places.

Recent research in other countries also points
to a sharp increase in the suicide rate among the

youngest, as in Japan'®, the U.S.'¢, Portugal", and
Ecuador'. This is a productive phase of life and
conducive to significant events, such as defini-
tions of professional vocation, leaving the par-
ents’ home, possible love relationship, entering
a higher education course, and easier access to
psychoactive substances, which depend on the
individual’s coping capacity, can trigger psycho-
logical distress'*?, predisposing these young peo-
ple to suicide. Moreover, the economic crisis has
affected thousands of young workers in several
countries and explains this increase in suicide
rates®".

It is worth mentioning that these numbers
are probably underestimated, considering the
underreporting in low- and middle-income
countries with insufficient capacity in the regis-
tration systems and because suicide is a subject
surrounded by stigma and taboo” Another as-
pect refers to the difficulty in recording the cause
of death, such as, for example, an automobile
accident, drowning, and death due to an unspec-
ified cause, and these contribute to conceal the
actual dimension of the problem®*..

Among genders, the higher coefficients of
suicide mortality among men compared to
women corroborate global findings>”. Other
countries such as Ecuador' and Portugal’, for
example, also show the most significant occur-
rence of the phenomenon among men. However,
while men are more likely to commit suicide, this



Table 1. Number and percentage of deaths, mean coefficient per 100,000 inhabitants, and trend in the suicide
mortality coefficients, by Regions and Federative Unit. Brazil, 1997-2019.

Regions and.Federative Deaths Mea.n APC? 95%CI°*  Interpretation
Unit N % coefficient
Midwest 4,841 10.07 8.30 0.87 -0.10;1.84  Stationary
Federal District 792 1.65 6.90 0.06 -1.69;1.85  Stationary
Goids 2,005 4.17 8.07 0.99 -0.29;2.29  Stationary
Mato Grosso 944 0.93 7.65 0.13 -1.41;1.70  Stationary
Mato Grosso do Sul 1,101 2.29 11.40 1.94 0.32;3.59 Increasing
North 4,371 9,09 6.57 2.47 1.93;3.01 Increasing
Acre 270 0.56 9.29 5.55 2.40;8.80 Increasing
Amazonas 1,229 2.56 8.12 3.81 1.98;5.67 Increasing
Amapa 275 0.57 9.78 2.32 -0.55;5.27  Stationary
Para 1,392 2.90 4.46 1.80 0.41;3.20  Increasing
Rondodnia 513 1.07 7.63 0.98 -1.08;3.07  Stationary
Roraima 242 0.50 13.54 -0.69 -2.71;1.36  Stationary
Tocantins 449 0.93 7.81 4.14 1.50;6.84  Increasing
Northeast 11,068 23.02 5.16 2.74 1.51;3.98  Increasing
Alagoas 599 1.25 4.80 0.81 -0.64;2.29  Stationary
Bahia 1,953 4.06 3.35 3.66 1.72;5.64  Increasing
Ceard 2,681 5.58 8.00 1.57 -0.47;3.65  Stationary
Maranhio 1,132 2.35 4.25 7.00 5.36;8.66  Increasing
Piaui 1,125 2.34 9.16 6.18 4.21;8.19 Increasing
Pernambuco 1,735 3.61 7.33 2.23 -1.38;5.98  Stationary
Paraiba 639 1.33 4.26 6.78 3.85;9.79  Increasing
Rio Grande do Norte 674 1.40 5.29 0.88 -0.49;2.27  Stationary
Sergipe 530 1.10 6.16 2.74 0.24;5.30  Increasing
South 9,635 20.04 9.18 -0.01 -1.30;1.28  Stationary
Parana 3,451 7.18 8.40 0.35 -1.83;2.57  Stationary
Rio Grande do Sul 4,054 8.43 10.30 -1.06 -1.59;-0.52  Decreasing
Santa Catarina 2,130 4.43 8.70 0.70 -0.26; 1.67  Stationary
Southeast 18,161 37.78 5.79 1.00 0.20; 1.80  Increasing
Espirito Santo 734 1.53 5.20 0.00 -1.52;1.55  Stationary
Minas Gerais 5,348 11.12 6.90 2.0 0.95;3.06 Increasing
Rio de Janeiro 1,924 4.00 3.30 1.93 -0.59;4.51  Stationary
S3o Paulo 10,155 21.12 6.20 0.38 -0.85;1.62  Stationary

*Annual percent change. * APC confidence interval.

Source: Mortality Information System (SIM), Ministry of Health, 1997 to 2019.

Table 2. Number and percentage of deaths and trend of proportional suicide mortality by place of occurrence.

Brazil, 1997-2019.

Deaths .
Place of occurrence N % APC* 95%CI° Interpretation
Hospital 9,115 18.96 -3.94 -4.34; -3.53 Decreasing
Health facility 590 1.23 7.36 3.46; 11.40  Increasing
Home 26,406 54.93 1.19 0.87; 1.50 Increasing
Public roads 3,407 7.09 -1.00 -2.01;0.02 Stationary
Other 8,009 16.66 0.51 0.08;0.94  Increasing
Unknown 549 1.14 -11.40 -13.52;-9.23 Decreasing

*Annual percent change. * APC confidence interval.

Source: Mortality Information System (SIM), Ministry of Health, 1997 to 2019.
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Table 3. Number and percentage of deaths and trend of proportional suicide mortality by marital status. Brazil,

1997-2019.
. Deaths .
Marital status N % APC? 95%CI° Interpretation

Single 37,988 79.02 0.05 -0.33;0.43 Stationary
Married 4,558 9.48 -4.49 -5.13;-3.85 Decreasing
Widower 88 0.18 -0.43 -2.96;2.17 Stationary
Separated 546 1.14 0.63 -1.04;2.32  Stationary
Other 1,837 3.82 4.60 -5.50; 15.78 Stationary
Unknown 3,059 6.36 0.65 -0.32;1.63 Stationary

*Annual percent change. * APC confidence interval.

Source: Mortality Information System (SIM), Ministry of Health, 1997 to 2019.

study showed an increase in suicide rates in both
genders.

The disparities in suicide rates between gen-
ders can be attributed to the different social roles
played by each individual since men are seen as
the economic providers and are burdened with
stressors related to work and financial provision
issues. Women are less exposed to these suicide
risk factors. However, they face health, family,
and history of physical and sexual abuse issues,
which can also be determinants for the suicidal
act'”?b22 Tt is also emphasized that men are less
concerned with their health, primarily mental
health®, and, consequently, seek health services
less frequently.

Another important factor when discussing
the difference in suicide between men and wom-
en refers to the method used, with men common-
ly displaying more impulsive features, opting for
more lethal means, such as hanging, firearms,
while women use reversible means, such as drug
poisoning'>"”.

The self-inflicted injuries (X70-X84) had a
higher proportion than self-poisoning (X60-X69)
in this research. Other studies developed in Bra-
zil have also identified that suicide deaths occur
mainly from self-harm?"*. Self-inflicted injury is
the violence that the subject inflicts on himself
by firearm, bladed weapon, blunt objects, hang-
ing, strangulation, fall from height or other®, the
most lethal and most commonly used means by
men'2.

It is a fact that accessibility to the means can
be decisive for the outcome of the phenome-
non'>*. A study carried out in Portugal that
aimed to identify the trend pattern of suicide
registered in the country from 2007 to 2014 ev-

idenced an increase in deaths by firearms, and a
hypothesis for this finding refers to the facilitated
access through sales of illegal weapons'. A liter-
ature review showed that access to firearms is a
predictor of the high suicide rate among police
and armed forces professionals”. A large number
of illegal firearms in circulation and easy access
to them is a risk factor for the individual since
when faced with a problem, the weapon will be
seen as a solution, which can lead to an increase
in suicide®.

The Australian government has reduced ac-
cess to firearms through campaigns and mea-
sures to control the purchase and possession of
firearms to prevent suicide, contributing signifi-
cantly to its decline in the general population®.
A systematic review pointed to evidence for pre-
venting suicide, such as the restricted access to
lethal means, especially concerning the control
of painkillers and access points for suicide by fall
from height. Pharmacological and psychological
treatments for depression are also crucial in this
prevention®.

The South had the highest suicide mortality
coefficient as described by other Brazilian stud-
ies®?!, keeping a stable trend over the years. How-
ever, a previous study carried out with the Bra-
zilian population identified a decreasing trend
in the South. The stabilization/reduction may
occur due to improved notifications and invest-
ments in actions to raise awareness among pro-
fessionals about the importance of filling out the
forms®. Again, in this region, Rio Grande do Sul
was the only UF with a decreasing trend, which
may be due to the actions developed by the “Sui-
cide Prevention Program” created to establish a
line of care and professional training in the iden-



tification of suicide risks®, which could be used
as a successful experience in encouraging such a
strategy for other Brazilian states.

The suicide trend in young adults is increas-
ing in the Northeast, North, and Southeast re-
gions, and nine among the 11 UFs that showed
growth are from the North and Northeast. The
territorial characteristics related to living con-
ditions, such as increased exposure to situations
of vulnerability involving social inequality, lack
of access to health, low schooling, exposure to
violence, and other factors, can adversely affect
the health of individuals, triggering psychologi-
cal suffering and leading them to suicide?'. Thus,
despite the cultural, socioeconomic, and demo-
graphic diversity of each region, it is essential to
develop strategies to prevent and curb suicide
cases in different contexts.

As in this study, another research carried
out in Mexico that aimed to present the suicide
trend from 1990 to 2011 in the general popula-
tion identified a more significant occurrence of
the suicidal act in the home, as it is a place that
is easier to execute it and an emotionally charged
space, generating more significant impact on
family members®'. Concerning health facilities,
several factors contribute to the occurrence of
the phenomenon, which are team unprepared-
ness, lack of institutional infrastructures, such
as unprotected windows, very accessible means,
medications, sharp instruments, and emotional
situations related to prolonged hospitalization
and deteriorated clinical condition, can trigger
anxiety and depression, which are suicide risk in-
creasing factors'.

Singles had the highest proportion of suicide
cases, as in other studies**. One hypothesis for
such a finding would be the greater exposure to
social isolation by singles, which is a predisposing

factor for suicidal behavior'’. On the other hand,
married couples recorded a decline in the suicide
mortality rate. The consolidation of social bonds
and family networks has been widely described
in the literature as protective factors against sui-
cide’.

While with limitations specific to the study
type, the results obtained are unprecedented
and relevant to understand the phenomenon, as
they portray the suicide trend in young Brazilian
adults over a 23-year analysis. In this sense, the
study’s findings show the relevance of the theme
as a public health issue and allow the under-
standing of suicidal behavior in this age group,
necessary for the elaboration of national and
regional health policies aimed at mental health
promotion and suicide prevention programs,
and the timely treatment of mental disorders or
disabilities resulting from previous attempts.

Conclusion

We can conclude that the trend of suicide mortal-
ity rates in young adults aged 20-29 years in Bra-
zil from 1997 to 2019 increases in this age group
and both genders. A growing suicide trend was
recorded in the North, Northeast, and Southeast
regions, which occurred at home, other health fa-
cilities, and other places.

The study outlined the situational diagnosis
of the phenomenon in the country, and it can
serve as a current outlook to support the for-
mulation of policies by private and government
agencies. Also, health professionals should act in
an interprofessional, interdisciplinary, and inter-
sectoral fashion in the face of the event, especially
in the implementation of evidence-based prac-
tices.
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