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Abstract 
Objective: to analyze the epidemiological and toxicological profile of suicide cases in Rio Grande do Sul, Brazil, 

in 2017 and 2018. Methods: this was a cross-sectional study with data from police incident reports and state General 
Forensic Institute records; multiple correspondence analyses were performed and logistic regression models were built. 
Results: there were 2,564 suicides (11.3/100,000 inhabitants/year), mostly involving males (79.4%), and the 50-54 years 
age group (10.3%); the main method was hanging (72.5%); positive results for ethanol were found in 29.1% of cases 
and for other psychotropic drugs in 36.1% of cases; young people were 4.5 times (95%CI 2.7;7.7) and 2.4 times (95%CI 
1.5;3.6) more likely to be the victims when there were positive results for an illegal substance or parental absence, res-
pectively. Conclusion: male and adult victims predominated, hanging was the most common means, and, in one third 
of the cases, psychotropic drugs were present.
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Introduction

Suicide, or death caused by intentional self-
-inflected injury, is among the ten leading causes 
of death worldwide, with more than 800,000 victims 
every year (2012),1-3 affecting around 65,000 people 
in the region of the Americas alone (2005-2009).3,4

The World Health Organization (WHO) has set a 
target for reducing the mortality rate for this public 
health problem by 10% by 2020, starting as at 2013. 
To this end, it intends to develop preventive actions, 
including the implementation of strategies focused 
on populations at greater risk.5 In January 2018, 
only 28 of the 194 WHO Member States reported 
having a suicide prevention measure in force on 
the national level.6

Suicide is multifactorial and involves family, 
community, social, public health and mental illness 
aspects, as well as varying by region.2,4,7 In Brazil the 
mean suicide mortality rate between 2010 and 2014 
was 5.2 cases per 100,000 inhabitants/year.8 In 2015 
this rate increased to 6.62 while in 2016 it was 6.1.9 

The state of Rio Grande do Sul (RS) has his-
torically had the highest suicide rate among the 
Brazilian Federative Units.10 In 2015, the rate was 
10.5 cases per 100,000 inhab.,2 and in 2016 it was 
11.0/100,000 inhab.,9,11 whereby the rate was higher 
among males (17.8) than among females (4.5).9

Knowledge about current incidence, characteris-
tics of the victims, common aspects and the most 
affected regions enables local preventive actions to 
be developed, by health services and also by society, 
which assist in identifying the population at risk 
and in reducing stigma related to the phenomenon.

The objective of this study was to analyze the 
epidemiological and toxicological profile of suicide 
victims in the state of Rio Grande do Sul, Brazil, in 
2017 and 2018.

Methods

A cross-sectional study was conducted involving all 
deaths recorded as suicide in the state of Rio Grande 
do Sul (RS), between January 1st 2017 and December 
31st 2018.

Located in the far south of Brazil, RS is the country’s 
fifth most populous state, having 11,377,239 inhab. 
(2019), most of whom live in urban areas. In 2009, the 
state had approximately 4,000 beds in public health 
establishments, coming in thirteenth place nationally. 
Moreover, in 2013, the state recorded the highest percen-
tage in Brazil of cases of depression per mental health 
professional: 13.2%.12

All autopsy records held at the Rio Grande do Sul 
General Forensic Institute (IGP-RS) related to suicide 
were examined, as were the respective toxicology reports 
issued by the IGP-RS Laboratory Examinations Depart-
ment. Police incident reports were also consulted via the 
state Public Security Department computerized systems.

All victims of suicide in RS in the period under 
assessment were classified according to the following 
variables:

a) sex (male; female);
b) age (in years: child [0-12]; adolescent [13-18]; 

adult [19-59]; elderly [60 or over]);
c) youth, aged 15-29 years (youth; not youth);
d) parental absence on birth record (absence; pres-

ence);
e) cause of death (hanging; use of firearm; intoxica-

tion; jumping; use of cold weapon; other);
f) city where death occurred;
g) region13 where death occurred (Alto-Jacuí; Cam-

panha; Central; Centro Sul; Fronteira Noroeste; 
Fronteira Oeste; Hortênsias; Litoral; Médio Alto 
Uruguai; Metropolitano Delta do Jacuí; Missões; 
Nordeste; Noroeste Colonial; Norte; Paranhana-
Encosta Serra; Produção; Serra; Sul; Vale do Caí; 
Vale do Rio dos Sinos; Vale do Rio Pardo; Vale do 
Taquari);

h) macro-region14 in which death occurred (Porto 
Alegre; Caxias do Sul; Santa Maria; Pelotas; Passo 
Fundo);

i) year of death (2017; 2018);
j) toxicology (toxicology available; no information);

Suicide is multifactorial and involves 
family, community, social, Public Health 
and mental illness aspects, as well as 
varying by region.
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k) ethanol (positive; negative; no information);
l) psychotropic drugs (positive; negative; no infor-

mation);
m) anxiolytic drugs (positive; negative; no informa-

tion);
n) antidepressants (positive; negative; no informa-

tion);
o) illicit compounds (positive; negative; no informa-

tion); and
p) poisons (positive; negative; no information).
Quantitative analyses for ethanol (dg/L) were per-

formed using whole blood samples, while qualitative 
analyses, both for psychotropic drugs and poisons, were 
performed using urine, vitreous humor and/or entrails.

Suicide rates per 100,000 inhab. were calculated 
taking the number of cases in each municipality of RS 
and its population size in 2017 and 2018, as estimated 
by the Brazilian Institute of Geography and Statistics 
(IBGE).12 Rate ratios between the sexes (male/female) 
were estimated.

Descriptive statistics were calculated and multiple 
corresponding analysis was performed, the interpretation 
of which is based on the proximity between categories 
situated in the same area of the diagram. In this form 
of analysis, however, there is not a direct relationship 
between the distances between the points,15 so that other 
complementary statistical tests need to be used.

Logistic regression models were used to estimate asso-
ciations, taking a 5% significance level. Six independent 
models were built: 

a) Model A (dependent variable ‘youth’ and inde-
pendent variable ‘region’; model adjusted by sex);

b) Model B (dependent variable ‘poisons’ and inde-
pendent variable ‘region’; model adjusted by sex 
and age);

c) Model C (dependent variable ‘toxicology’ and inde-
pendent variable ‘region’; model adjusted by year);

d) Model D (dependent variable ‘ethanol’ and indepen-
dent variables, ‘sex’, ‘age, ‘parental absence’, ‘cause 
of death’, ‘psychotropics’, ‘anxiolytics’, ‘antidepres-
sants’ and ‘illicit compounds’);

e) Model E (dependent variable ‘psychotropics’ and in-
dependent variables, ‘sex’, ‘age, ‘parental absence’, 
‘cause of death’ and ‘ethanol’); and 

f) Model F (dependent variable ‘youth’ and indepen-
dent variables, ‘sex’, ‘parental absence’, ‘cause 
of death’, ‘ethanol’, ‘psychotropics’, ‘anxiolytics’, 
‘antidepressants’ and ‘illicit compounds’). 

The Hosmer-Lemeshow test was used to check the 
fit of the logistic models. The free software R® version 
3.5.1 was used in all the analyses.

The study project was approved by the Rio Grande do 
Sul Federal University Research Ethics Committee (CEP/
UFRGS): Opinion No. 2.532.550, dated March 8th 2018.

Results

There were 2,546 records of suicide deaths in RS: 
namely 1,284 in 2017 and 1,280 in 2018, corresponding 
to a rate of 11.3 cases/100,000 inhab./year. The Caxias 
do Sul and Passo Fundo macro-regions had the highest 
rates in 2017, both having 13.9 cases/100,000 inhab. 
In 2018, the highest rate (15.1) was found in the Passo 
Fundo marco-region. The Vale do Rio Pardo and Médio 
Alto Uruguai regions had the highest rates in 2017 and 
2018, respectively (Table 1). The Paranhana-Encosta 
Serra and Hortênsias regions recorded an increase in 
the total number of suicides; while the Metropolitano 
Delta do Jacuí region, where the state capital is located, 
recorded a reduction.

The sex ratio was approximately 4:1, with rates 
of 20.9 cases/100,000 inhab. among males and 
5.1/100,000 inhab. among females. There was an 
increase in the mortality rate among male victims in 
the Norte, Hortênsias and Alto Jacuí regions; and an 
increase among female victims in the Centro Sul and 
Paranhana-Encosta Serra regions (Table 1). When 
assessing the results by municipality (Table 2), in 2017 
and 2018, the state capital and most populous city, Porto 
Alegre, had the highest number of victims. Mortality 
increased in the cities of Passo Fundo and Canoas, while 
it decreased in Rio Grande.

The most prevalent age range among male vic-
tims was the 50-54 years group, while the 50-59 
years group was most prevalent among females 
(Figure 1). Nevertheless, the highest rates were 
found in the 85-89 group among males (112.8 
cases/100,000 inhab.), and the 65-69 group 
among females (10.4 cases/100,000 inhab.). 
Between 2017 and 2018, there was an increase 
of 11.6% in the total number of female victims, 
13.9% in the elderly age group and 21.1% in the 
frequency of cases involving parental absence. 
An increase – of 38.5% – was also found in the 
share of intoxication as a means of committing 
suicide (Table 3).
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Table 1 – Suicide case distribution by regions and odds ratios of associations estimated using logistic models, Rio 
Grande do Sul, 2017-2018

Independent variable 

Year Dependent variables 

2017 2018 Youth
(Model A)

Poison
(Model B)

Toxicology (no 
information)

(Model C)

n Rate Sex
Ratio n Sex

Ratio
Sex

Ratio ORa n ORa n ORa n

Region p=0.003 p<0.001 p<0.001

Alto-Jacuíb 28 14.8 2.1 15 8.1 14.0 1.7 (0.7;4.6) 8 – – 8.3 (3.5;22.8) 6

Campanhab 21 9.3 4.3 22 9.9 4.5 3.0 (1.1;9.7) 5 2.0 (0.1;49.7) 1 0.8 (0.4;1.5) 27

Centrab 86 12.6 3.5 88 13.1 3.6 1.8 (0.9;3.5) 31 4.2 (1.0;19.6) 4 reference 98

Centro Sulc 36 13.7 8.0 35 13.3 1.5 1.1 (0.5;2.5) 18 3.7 (0.6;29.7) 2 14.1 (6.2;38.0) 6

Fronteira Noroested 41 18.2 3.6 39 17.8 5.5 2.5 (1.1;5.8)* 11 – – – –

Fronteira Oesteb 60 11.1 9.0 60 11.5 5.7 2.3 (1.1;4.7) 18 – – 2.6 (1.6;4.2) 40

Hortênsiase 11 7.5 1.8 21 14.2 4.3 2.1 (0.7;6.9) 5 3.4 (0.3;78.8) 1 8.8 (3.2;30.6) 4

Litorale 35 9.4 7.8 44 11.4 7.8 2.0 (0.9;4.6) 13 – – 19.0 (8.0;56.1) 5

Médio Alto Uruguaid 28 15.9 2.1 36 21.2 2.6 1.5 (0.7;3.5) 13 11.7 (2;24.1) 1 15.1 (6.3;44.9) 5

Metropolitano Delta do 
Jacuíe 217 8.6 4.0 188 7.4 2.5 1.3 (0.7;2.2) 96 17.4 (5.0;65.5) 6 17.0 (10.6;27.9) 29

Missõesd 34 14.5 2.8 36 15.9 2.6 1.9 (0.8;4.3) 12 4.5 (0.8;36.3) 2 21.4 (8.4;72.6) 4

Nordestef 36 17 5.0 31 14.7 5.2 reference 19 reference 8 2.7 (1.5;4.9) 22

Noroeste Coloniald 37 11.6 6.4 42 13.4 3.2 2.7 (1.2;6.6) 10 17.0 (2.5;345) 1 5.5 (3.0;10.7) 15

Norted 34 15.3 4.7 29 13.3 13.5 2.7 (1.1;7.2) 8 3.7 (0.7;29.7) 2 1.7 (1.0;3.1) 27

Paranhana-Encosta 
Serrae 14 6.2 13.0 22 9.5 4.5 1.6 (0.6;4.6) 7 – – 44.3 (9.2;797) 1

Produçãod 72 13.9 5.5 70 13.5 3.4 1.8 (0.9;3.6) 25 22.4 (3.4;448) 1 5.8 (3.5;9.9) 26

Serraf 97 10.1 4.1 80 8.1 2.8 1.6 (0.8;3.0) 35 2.1 (0.7;7.0) 13 16.6 (9.0;32.7) 13

Sulc 111 12.5 3.4 114 12.9 3.8 2.1 (1.1;3.9) 36 12.9 (3.0;70.0) 3 3.1 (2.0;4.6) 67

Vale do Caíf 22 12 4.5 28 14.9 6.0 9.5 (2.6;61.8) 2 – – 20.1 (7.0;84.9) 3

Vale do Rio dos Sinose 113 8.2 3.5 128 9.2 4.3 1.7 (0.9;3.1) 46 62.8 (10;1249) 1 27.0 (14.3;55.8) 11

Vale do Rio Pardof 96 20.8 5.0 90 19.5 4.0 2.7 (1.3;5.3) 24 5.0 (1.3;21.1) 5 1.3 (0.9;2.0) 93

Vale do Taquarif 55 14.8 4.0 62 16.5 3.4 3.8 (1.7;8.8) 11 1.8 (0.3;11.2) 3 1.0 (0.6;1.6) 66

Total 1.284 11.3 4.2 1.280 11.3 3.6 – 453 – 54 – 568

a) OR: odds ratio, with 95% confidence interval (95%CI).
b) Santa Maria macro-region.
c) Pelotas macro-region.
d) Passo Fundo macro-region.
e) Porto Alegre macro-region. 
f) Caxias do Sul macro-region.
Notes:
Model A (dependent variable ‘youth’ and independent variable ‘region’, adjusted by sex).
Model B (dependent variable ‘poisons’ and independent variable ‘region’, adjusted by sex and age).
Model C (dependent variable ‘toxicology’ and independent variable ‘region’, adjusted by year).

Hanging corresponded to 72.5% of cases, followed by 
use of firearms (13.9%), intoxication (7.3%), jumping 
(2.3%), use of cold weapons (1.7%) and other means, 
including drowning, burning, traffic accident, cerebral 

trauma, electrocution and use of blunt instruments. 
No association was found between cause of death 
and presence of ethanol (p=0.194) nor with the 
fact of being youths (p=0.370). The odds ratio of 
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Table 2 – Absolute number, mortality rate (per 100,000 inhabitants) and rate ratio between sexes (male/female) in 
the eight municipalities with the highest number of suicide cases and highest suicide mortality rates, Rio 
Grande do Sul, 2017-2018

Municipalities
2017 2018

n Sex
Ratio 

Sex
Ratio n Sex

Ratio 
Sex
Ratio 

Eight highest numbers of suicide cases 
Porto Alegrea 120 8.1 3.6 110 7.4 2.1

Caxias do Sulb 45 9.3 4.0 38 7.5 2.5

Pelotasc 43 12.5 2.9 34 9,9 3.6

Santa Mariad 34 12.2 4.7 26 9.3 2.3

Rio Grandec 30 14.3 4.0 16 7.6 4.3

Canoasa 28 8.1 2.1 36 10.4 2.0

Passo Fundoe 23 11.6 6.7 30 14.9 3.3

Santa Cruz do Sulb 23 18.0 6.7 21 16.2 3.2

Eight highest suicide rates (per 100,000 inhab.)
André da Rochab 2 153.1 * 1 75.5 *

Santa Terezab – – – 2 115.3 1.0

Carlos Gomese 2 129.3 * – – –

Floriano Peixotoe – – – 2 111.4 *

Esperança do Sule 2 62.4 * 3 101.0 2.0

São Domingos do Sule 1 32.5 * 3 97.9 *

Vale Verdeb 4 115.6 3.0 1 28.7 *

Almirante Tamandaré do Sule 2 96,2 * – – –

a) Porto Alegre macro-region.
b) Caxias do Sul macro-region.
c) Pelotas macro-region.
d) Santa Maria macro-region.
e) Passo Fundo macro-region.
* All cases of the male sex.
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Table 3 – Suicide case distribution according to epidemiological and toxicological characteristics and odds ratios of 
associations estimated using logistic models, Rio Grande do Sul, 2017-2018

Independent variables

Year Dependent variables 

2017 2018 Total Ethanol
(Model D)

Psychotropics
(Model E)

Youth
(Model F)

N % N % N ORa (95%CIb) N ORa (95%CIb) N ORa (95%CIb) N
Sex p<0.001 p<0.001 p=0.446
Male 1,035 80.6 1,002 78.3 2.037 Reference 479 1.9 (1.4;2.4) 443 reference 368
Female 249 19.4 278 21.7 527 2.0 (1.5;2.8) 60 Reference 194 0.9 (0.6;1.2) 85

Age (in years) p<0.001 p=0.010
Child (0-12) 3 0.2 3 0.2 6 – – – – – –
Adolescent (13-18) 58 4.5 48 3.8 106 3.3 (1.8;6.7) 12 1.9 (1.2;3.4) 23 – –
Adult (19-59) 878 68.4 836 65.3 1,714 Reference 437 Reference 471 – –
Elderly (60 or more) 345 26.9 393 30.7 738 2.3 (1.7;3.1) 90 1.3 (1.0;1.6) 143 – –

Parental absence p=0.630 p=0.444 p<0.001
Absence 76 5.9 92 7.2 168 Reference 34 Reference 37 Reference 43
Presence 1,208 94.1 1,188 92.8 2,396 0.9 (0.5;1.4) 505 0.8 (0.5;1.3) 600 2.4 (1.5;3.6) 410

Cause of death p=0.194 p<0.001 p=0.370
Hanging 941 73.3 916 71.6 1,857 Reference 406 5.7 (3.8;8.8) 403 Reference 331
Use of fire arm 189 14.7 168 13.1 357 0.8 (0.6;1.1) 80 7.6 (4.7;12.7) 59 1.0 (0.7;1.5) 55
Intoxication 78 6.1 108 8.5 186 1.0 (0.7;1.7) 31 reference 126 0.8 (0.5;1.3) 35
Jumping 37 2.9 22 1.7 59 2.1 (0.9;5.4) 8 3.9 (1.9;8.2) 20 0.6 (0.3;1.1) 15
Use of cold weapon 21 1.6 22 1.7 43 1.8 (0.7;5.5) 6 3.6 (1.6;8.4) 14 1.9 (0.6;8.2) 4
Otherc 18 1.4 43 3.4 61 1.1 (0.5;2.8) 8 4.6 (2.0;10.8) 15 0.7 (0.3;1.9) 13

Toxicology resultsd

Ethanol p=0.743 p=0.009
Positive 283 30.9 256 27.3 539 – – reference 166 1.5 (1.1;2.0) 100
Negative 632 69.1 682 72.7 1314 – – 1.0 (0.7;1.2) 434 reference 258
No information 369 – 342 – 711 – – – 37 – 95

Ethanol + psychotropics 75
29.4e

91
38.6e

166 – – – – – 39
29.3f 26.4f

Psychotropics p=0.009 p=0.135
Positive 268 31.2 369 40.7 637 1.8 (1.2;2.9) 166 – – reference 126
Negative 590 68.8 537 59.3 1127 reference 325 – – 0.7 (0.4;1.1) 218
No information 426 – 374 – 800 – 48 – – – 109

Anxiolytics p=0.817 p=0.012
Positive 108 40.3 145 39.3 253 reference 52 – – 1.9 (1.2;3.3) 31
Negative 750 – 761 – 1511 1.0 (0.7;1.7) 439 – – reference 313

Antidepressants p=0.501 p=0.637
Positive 63 23.5 126 34.1 189 1.2 (0.7;2.0) 29 – – 1.1 (0.6;2.0) 27
Negative 795 – 780 – 1575 reference 463 – – reference 317

Illicit compounds p<0.001 p<0.001
Positive 92 34.3 99 26.8 191 reference 98 – – reference 72
Negative 766 – 807 – 1573 3.7 (2.3;6.0) 393 – – 4.5 (2.7;7.7) 272

a) OR: odds ratio.
b) 95%CI; 95% confidence interval. 
c) Drowning, burning, traffic accident, cerebral trauma, electrocution and blunt instrument.
d) Main toxicology findings.
e) In relation to total positive results for ethanol.
f) In relation to total positive results for other psychotropics.

Notes:
Model D:
Dependent variable: ethanol.
Independent variables: sex; age; parental absence; cause of death; psychotropics; anxiolytics; 
antidepressants; illicit compounds.
Modelo E:
Dependent variable: psychotropics.
Independent variables: sex; age; parental absence; cause of death; ethanol. 
Modelo F:
Dependent variable: youth (15-29 years). 
Independent variables: sex; parental absence; cause of death; ethanol; psychotropics; anxiolytics; 
antidepressants; illicit compounds.
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the presence of a psychoactive compound was 7.6 
(95%CI 4.7;12.7) among victims who committed 
suicide via intoxication, compared to those who 
used firearms (Table 3).

In the diagram shown in Figure 2, it can be seen that 
the categories ‘intoxication’, ‘female sex’, presence of 
‘psychotropics’, ‘jumping’, negative results for ‘ethanol’ 
and belonging to the Pelotas macro-region fell into 
the same quadrant. Similarly, being of the ‘male sex’ 
was close to ‘firearm’; just as being in the Santa Maria 
macro-region was close to missing data on ‘ethanol’ 
and ‘psychotropics’. These results indicate possible 
associations between these parameters.

Victims from the Nordeste region, compared to those 
from the Vale do Caí region, had 9.5 times more odds 
(95%CI 2.6;61.8) of being youths, i.e. in the 15-29 age 
group (Table 1); youths also had 4.5 times (95%CI 2.7;7.7) 
and 1.9 times (95%CI 1.2;3.3) more likelihood of being 
victims when results were positive for an illicit substance 
or negative for anxiolytics, respectively. No association was 
found between youth and sex (p=0.446), psychotropics 
(p=0.135) or antidepressants (p=0.637) (Table 3).

Absence of one of the parents on the birth certificate 
was found in the case of 168 victims, corresponding to 
6.4% among females and 6.6% among males. There 
was association between parental absence and youth 

(p<0.001), with 2.4 times more likelihood (95%CI 
1.5;3.6) of victims being 15-29 years old when only 
one of the parents was present (Table 3). On the other 
hand, there was no association between parental ab-
sence and ethanol (p=0.630) or other psychotropic 
drugs (p=0.444). 

With regard to toxicological examinations, deaths 
from suicide in RS between 2017 and 2018 required a 
total of 4,288 specialized analyses of biological samples 
collected from 1,996 victims. The number of examined 
cases that were not submitted to laboratory assessments 
reduced from one year to the other, although they 
continued corresponding to a high percentage (n=568; 
22.2%) of cases. Association was found (p<0.001) be-
tween lack of biological sample collection and region 
(Table 1). There was a 17.0 times increase (95%CI 
10.6;27.9) in the likelihood of absence of requested 
toxicology examinations in the Central region, when 
compared to the Metropolitana Delta do Jacuí region. 
Presence of ethanol was detected in 29.1% (n=539) 
of samples sent for analysis (n=915 in 2017; 938 in 
2018). As can be seen in Figure 2 and in Table 3, there 
was association between alcohol consumption and sex 
(p<0001). Ethanol was found to be more present among 
male victims, compared to female victims (OR=2.0 – 
95%CI 1.5;2.8).

��

−4 −2 0 2 4

0
1

2

MCA factor map

Dim 1 (12.82%)

Di
m

 2 
(9

.20
%

)

negativo_psicotropicos

psychotropics

psychotropics.NA

Ethanol

ethanol.NAnegative_ethanol

female

male
parental_absence

parental_presence
youth non-youth Caxias_do_Sul

Passo_Fundo

Pelotas
Porto_Alegre

Santa_Maria

cold weapon

�re_arm
hanging

intoxication

other methods
precipitacao

Nota: 
Categorias localizadas no mesmo quadrante e/ou muito próximas entre si indicam associação, exceto quando se encontram na região central do diagrama, onde há pouca influência do respectivo parâmetro 
sobre o tema estudado.

Figure 2 – Graphic representation of multiple correspondence analysis between the categories of the ‘psychotropics’, 
‘ethanol’, ‘sex’, ‘parental absence’, ‘youth’, ‘macro-region’13 and ‘cause of death’ variables among suicide cases, 
Rio Grande do Sul, 2017-2018    
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Despite the number of positive ethanol results 
having reduced between 2017 and 2018, there was 
an increase in its mean concentration in both sexes. 
Among male victims,  mean ethanol concentration 
increased from 14.6dg/L (2017) to 15.0 (2018), while 
among female victims, it increased from 10.4dg/L 
(2017) to 11.6 (2018). Moreover, the odds ratio of 
presence of alcohol among adolescents and the elderly, 
when compared to adults, was de 3.3 (95%CI 1.8;6.7) 
and 2.3 (95%CI 1.7;3.1) respectively (Table 3).

Furthermore, there was significant association 
between illicit compounds (p<0.001) and absence of 
psychotropics (p=0.009). Other psychotropic subs-
tances were detected in 36.1% (n=637) of samples 
analyzed with this purpose (n=858 in 2017 and n=906 
in 2018), whereby association with sex was found 
(p<0.001). There was a 1.9 times increase (95%CI 
1.4;2.4) in the odds of presence of psychotropics 
among female victims in relation to male victims. 
Age was also found to be associated with intake of 
illicit compounds (p=0.010), with a 1.9 times in-
crease (95%CI 1.2;3.4) in the odds of positive results 
for psychotropics among adult victims, compared to 
adolescents, and 1.3 times (95%CI 1.0;1.6) in relation 
to the elderly (Figure 2 and Table 3).

When considering detection of illicit compounds, 
positive results were nine times more frequent among 
male victims, with cocaine being identified in 173 
cases, and tetrahydrocannabinol in 34 cases.

Simultaneous intake of ethanol and another 
psychoactive substance was found in 166 victims, 
whereby the proportion between males and females 
was 6:1, while 23.5% (n=39) of these cases involved 
youth (15-29 years old).

Poisons were detected in 10.6% (n=54) of samples 
sent for analysis with this purpose (n=115 in 2017; 
n=395 in 2018), and were associated (p<0.001) with 
the region. An increase of 17.4 times (95%CI 5.0;65.5) 
was found in the odds of presence of poison in victims 
from the Nordeste region, compared to those from the 
Metropolitano Delta do Jacuí region (Table 1).

Discussion

The profile of suicide victims in Rio Grande do Sul 
revealed predominance of the male sex, hanging as the 
main form of suicide and, in approximately one third 
of cases, presence of psychotropic compounds.

According to WHO, suicide mortality is classified as 
being low when there are fewer than 5 cases/100,000 
inhab.; medium when there are 5 to 14 cases; high when 
there are 15 to 29 cases; and very high when there are 
30 or more deaths per 100,000 inhab.4 As such, the 
rates found in RS are considered high. However, use 
of these rates needs to take into consideration that the 
existence of few cases gives rise to high rates in the case 
of municipalities with small populations.

The data obtained through this study suggest the 
need to target state health care actions to the Vale do 
Rio Pardo and Médio Alto Uruguai regions, as well as 
to the Fronteira Noroeste, Missões, Nordeste and Vale do 
Taquari regions, where rates are classified as high. The 
Nordeste region stood out with regard to frequency of 
young victims and use of poison and should therefore 
be an important target for preventive actions.

According to Malta et al.,2 risk of suicide is highest 
in the Southern region of Brazil, whereby RS is the state 
with the highest mortality rates and disability-adjusted 
life years (DALY). This indicator simultaneously mea-
sures the effect of mortality and the effect of health 
problems that affect people’s quality of life.16

In most of the world’s countries, including Bra-
zil,1,2,4,7,8,11,16-19 suicide deaths affect males more, as seen 
in RS, although in Southern India, China, Cambodia 
and Vietnam, as well as in some Pacific Ocean islands, 
such as the Philippines, this proportion falls.2,4,7,9,10,19,20 
Lower suicide frequency among women may be attri-
buted to lower prevalence of alcoholism, religiousness, 
the condition of motherhood, condescending attitudes 
regarding roles socially expected of the female gender, 
early recognition of signs of risk of depression and men-
tal illness, greater tendency to seek help at times of crisis 
and greater participation in social support networks.10

In this sense, with regard to committing suicide, an-
thropological studies have found evidence of the role of 
hanging in gaucho patriarchal culture. In rural commu-
nities, especially those of German origin, such problems 
have become worse as the capitalist process of production 
has advanced, with leasing and loss of small farming pro-
perties, indebtedness, rural exodus, dissolution of culture 
and moral values and, ultimately, anomy.10 Incidence of 
hanging as a means of committing suicide was similar 
to that described in other periods, other Brazilian states 
and also in other countries.4,10,11,18,19,21

Among females, the highest suicide mortality rate in 
RS was found in the 65-69 years age group. In Brazil 
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as a whole, the highest mortality rate from this cause 
among females occurred in the 40-59 years age group.11 
The high rates found among elderly victims corroborate 
data published in several other studies.4,11,17 In China, 
for example, according to the National Mortality Sur-
veillance System, between 2013 and 2014 the elderly 
accounted for 38.2% of all suicide cases, even though 
they only corresponded to 8.9% of the population.22 

According to WHO, suicide is the second leading 
cause of death among youth (15-29 years).1,4 Sui-
cide mortality in this age range has increased in 
Australia, Canada, Kuwait, New Zealand, Sri Lanka 
and the United Kingdom (1997-1999).23 In Brazil, 
between 1979 and 1998, an increase in cases among 
young people in 11 state capitals was found, among 
which Porto Alegre and Curitiba accounted for the 
highest rates.23

Further studies are needed in order to understand 
the influence of other factors related to suicides 
among youth in RS, such as for example, absence of 
parents throughout the lives of victims, which was a 
parameter not assessed by this study. 

Mental disorders and use of psychotropic substan-
ces have been responsible for two thirds of suicides 
worldwide,2,10,16,19-21,24,25 corresponding, in 2010, to 
22 million DALYs.16 The percentage found of sam-
ples containing ethanol echoes the data found by 
Gonçalves, Ponce & Leyton in the city of São Paulo, 
where not only one third of suicide cases was linked 
to alcohol intake; but also higher concentrations of 
alcoholic beverages were found in male victims in 
that city.18

Regulation of alcoholic beverage availability 
(taxation and control of prices, marketing and sales 
outlets) could have a positive impact on suicide rates 
if they were implanted in Brazil, as recommended 
by WHO.26

Higher prevalence of medication intake among 
female victims reaffirms conclusions of previous 
studies about suicide attempts in Fraiburgo, a mu-
nicipality located in the midwest of Santa Catarina, 
a state neighboring RS, between 2014 and 2017, in 
Mato Grosso state between 2008 and 2013, and in 
Minas Gerais state between 1997 and 2012.27

With regard to the study’s limitations, underre-
porting needs to be highlighted. Incidence of these 
occurrences in RS may be even greater, as it is not 
uncommon for death from suicide to be concealed 

due to family embarrassment in the face of the im-
pact of the fact.10 In addition these is also the social 
impact of a problem that involves, on average, 5 to 
6 people close to the victim, with regard to possible 
emotional and economic consequences.6,24 

Despite the importance of toxicological assess-
ments in suicide cases, the results obtained revealed 
shortcomings as to standardization of forensic me-
dicine procedures involving collection of biological 
samples, especially in the Central region which is 
part of the Santa Maria macro-region. This difficulty 
has also been reported in another study conducted 
in the city of São Paulo, where only 38.8% of suici-
de deaths were submitted to laboratory analyses.28 
Whether or not obtaining significant associations 
through laboratory tests necessarily implies a causal 
relationship between the variables involved and the 
outcome of suicide, nevertheless we suggest that this 
association should be investigated.

With effect from April 2018, the DPL/IGP-RS To-
xicology Division increased its whole blood analyses 
to include poisons and psychotropics (in addition to 
ethanol). As such, the higher number of positive results 
found between 2017 and 2018 (Table 3) may not have 
resulted from higher intake on the part of victims but 
rather from the amount of examinations performed.

As suicide results from a complex psychological, 
genetic, cultural and socio-environmental interac-
tion,2,10,19,24 multidisciplinary approaches need to be 
used, while respecting regional circumstances.7,29 Data 
needs to be gathered continually, especially in low- and 
middle-income countries,4,7 in order to strengthen 
effective strategies and redirect ineffective strategies.

Existing programs can serve as guidance, such as 
‘Preventing Suicides’, in England, the National Suicide 
Prevention Plan 2015-2020, in Guiana, the National 
Mental Health and Suicide Prevention Policy, in Fiji, 
and the ‘Life Project’ in the Brazilian state of Santa 
Catarina. Notwithstanding, care must be taken not to 
apply procedures that work in other contexts without 
first testing them in the local reality.7,27

Some initiatives have already been implemented in 
RS. In 2019, an intersectoral guide was prepared about 
suicidal behavior among children and adolescents, 
aimed at Education, Social Work, Health and Public 
Security professionals.30

Talking about the subject without alarmism and 
addressing social stigmas, raising awareness and 
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encouraging suicide prevention through efficient 
interventions, based on secure data, can contribute 
to reversing the critical situation currently faced.11

The results of this study document not only the 
high rate of suicides in Rio Grande do Sul but also 
the profile of suicide victims, most of whom were 
male, chose hanging as the method and one third of 
whom were found to have used psychotropic drugs. 
Important relationships with parental absence and 
ethanol intake, as well as different affected age 
groups according to sex, have also been presented. 
While the reasons for the regional differences found 
require further research, they also indicate actions for 
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