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Abstract: Suicide has been a subject of increasing concern and the toxicological and blood 
alcohol investigate in these victims is little studied. This study investigated the toxicological 
and blood alcohol profile of suicide victims in 27 municipalities in the extreme west of 
Santa Catarina. Aggregate time series study, with a survey of epidemiological data and 
analysis of expert reports by the Medical Legal Institute of all fatal victims of suicide, 
registered in the period between 2012 to 2016. Results: Males, aged 50-59 years, were 
the main victims and the hanging the main suicide method. The months of February 
and November, Sundays and the time of 08:00 to 11:59 were the moments of greater 
occurrences. Elevated levels of alcohol were observed in 23.97% of the victims and the 
main drugs found were benzodiazepines and tricyclic antidepressants. The results obtained 
in this study reinforce the concern regarding cases of suicide and an association between 
alcohol/drug use and suicidal practices. The data provide subsidies for elaboration and 
implementation of preventive actions. Professionals should be alert to signs of suicide, 
so that specialized help becomes a possible option, and is instrumental in reducing the 
number of suicides.
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1 INTRODUCTION

From the nineteenth century, physician Philippe Pineal (1745-1826) was the first 

to consider the idea that suicidal thoughts and actions could be associated with mental 

disorders. This author introduced the idea that the suicidal person possesses moment 

of alienation/delusions which served as the basis for suicide to be considered part of a 

mental illness, ceasing to be a crime proper.1 Thus, since the 1990s, suicide is approached 

as a problem the World Health Organization (WHO).2

Since 1960, Brazil has been undergoing an epidemiological transition, in which 

external causes of death are in the process of replacing infectious and parasitic diseases. 

The increase in suicide rates has contributed to this trend, which is the third cause of 

death due to external factors identified: homicide (36.4%), traffic-related deaths (29.3%) 

and suicide (6.8%).  Suicide cases have been rising significantly in recent years and are a 

problem for public health.3,4 Studies released by the WHO show that close to 800,000 

people commit suicide every year.5 In addition, WHO points out that suicide-induced 

deaths have increased by 60% in the past 50 years.6

During the year 2016, 10.5 cases per 100,000 inhabitants were registered in the 

world, which corresponds to one suicide for every 40 seconds.5 In the year 2014, on a 

world scale, suicide became the cause of 51.8% of intentional deaths, with homicides 

(36.9%) and warlike conflicts (11.3%) ahead. For the year 2020, the projection reaches 1.5 

million suicides per 100,000 inhabitants.7

In addition, there are an average of three to four suicides per 100,000 inhabitants 

in Brazil, the incidence being higher in men (four times higher when compared to women) 

and with increasing levels in the younger and more economically active population.8 The 

ratio between genders ranges from 3,0:1 to 7,5:1, with the exception of India and China, 

where the ratio of men to women is 1,3:1 and 0,9:1 respectively.9

The WHO proposes a classification that organizes suicide rates at low (less than 

5 cases per 100,000 population), average (from 5 to 15 cases per 100,000 population) 

and high (from 15 to 30 cases per 100,000 population). In this sense, according to WHO 

information, Brazil is classified as an average suicide rate, with a rate of 5.8 cases per 

100,000 inhabitants in 2016, considering regional variations.10,11
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The Ministry of Health shows that the South region has the highest coefficients of 

suicide mortality in Brazil.10 According to DATASUS data, the suicide rate for the southern 

region is 8.5 cases per 100,000 inhabitants. As an integral part of the southern region of 

Brazil, the state of Santa Catarina presents suicide mortality rates around 7 per 100,000 

inhabitants.11 This coefficient represents almost double the national average, which is 

around 4,5 thousand. There are also big differences when analyzing suicide rates from 

different states.12

In Santa Catarina, as well as in the rest of the country, cases of death due to suicide 

present significant regional variations. The State Department of Health concluded that 

suicide mortality rates in the extreme western region of Sata Catarina were around 11 per 

100,000 inhabitants in 2001, higher than the homicide rates in the region.13

Suicide rates across the world vary according to regional, socio-environmental 

and cultural characteristics, as well as suicide deaths.14,15 In addition, it is known that the 

psychological and social impact caused by suicide in a family and in society is of enormous 

proportions. On average, a single suicide affects at least six other people. However, if a 

suicide occurs in a school or a company, for example, the impact generated is greater, 

involving hundreds of people.16

Suicide can be related to various factors of encouragement, such as: unemployment, 

poverty, domestic problems, lack of social support, legal and financial difficulties, low 

literacy, strong intention and previous suicide attempts, family history, stress, illnesses 

chronics and psychiatrics and abuse of alcohol and drugs.17-21

However, the toxicological investigation of other drugs and alcoholism that 

alter the behavior of individuals with suicidal potential is still poorly studied, especially 

in developing countries such as Brazil. Thus, in the face of the scarcity of recent studies 

concerning suicide in the state of Santa Catarina, this study sought, through a partnership 

with the General Institute of Expertise (IGP) in the IML – Legal Medical Institute, to analyze 

expert reports of the toxicological profile  and epidemiological data of victims of suicide in 

the 27 municipalities of the Far West of Santa Catarina, to create subsidies that serve as an 

aid in the construction of public policies that prevent the problem.
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2 MATERIALS AND METHODS

A aggregate temporal series study was performed with a survey of documentary 

data in order to obtain epidemiological data through the results of the technical expert 

reports of all fatal victims of suicide recorded between 2012 and 2016 at the Legal Medical 

Institute (IML) of São Miguel do Oeste covering 27 municipalities in the Far West of 

Santa Catarina. For the development of this research was carried out in a documented 

partnership with the IML unit of São Miguel do Oeste. The study was approved by the 

Ethics Committee of the University of Western Santa Catarina (nº 2,189,638).

Of all the fatal victims of suicide, blood and urine samples are collected and analyzed 

by the Institute of Forensic Analysis of the State of Santa Catarina and the expert’s report 

is issued. This expert’s report was analyzed and the variables age, sex, type of suicide, 

place of residence, month, day and time of occurrence, alcoholic dosage and presence of 

drugs such as cannabinoids, cocaine, methamphetamine, methadone, benzodiazepines, 

opiates, barbiturates, amphetamines, Methylene dioxy methamphetamine (MDMA) and 

tricyclic antidepressants were checked. 

The alcoholic dosage was performed by gas chromatography with “Head Space” 

sampling under the following conditions: Trace GC 1310 and Triplus RSH; FID detector - 

Flame ionization; Stationary phase, Rtx – BAC Plus column 1: 30m x 0.32mm x 1.80μm; 

Mobile phase, Helium 145kPa; Temperatures, injector 230 °C, column 60 °C (isothermal) 

and detector 250 °C.

The toxicological analysis was performed in a quantitative competitive 

chemiluminescent enzyme immunoassay in the biochip analysis, Evidence Investigator 

TM – Ramdox, with the in vitro test kit Drugs of Abuse I Urine Plus.

The data obtained were treated in Microsoft Excel 2000 programs (Microsoft 

Corp., United States) and presented in the form of figures.

3 RESULTS

In the period from January 2012 to December 2016, 146 people were fatal victims 

of suicide in the Far West of Santa Catarina, being 82.19% male and 17.81% female. (Figure 
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1A). The age group with the highest number of deaths was 50-59 years (23.97%), followed 

by 40-49 years (19.86%), and hanging (86.99%) was the main form of suicide, as shown 

in Figures 1 (B and C).

A

B
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Figure 1 – Distribution of deaths according to gender (A), age (B) and suicide form (C)
Source: IGP São Miguel do Oeste (2012 – 2016).

The months, days and times with the highest occurrence of deaths are presented 

in Figure 2 A, B and C. The months with the highest number of victims were February and 

November (10.96%), followed by March (10.27 %) and September (9.59%). In relation to the 

days of the week, they did not present great variations, with Sunday (17.81%) and Thursday 

(17.12%) as the days of the week with the highest prevalence of deaths. In relation to the time 

of greatest occurrence of victims, it was found that from 08:00 to 11:59 was the time of 

greatest registration (26.03%) and from 04:00 to 07:59 hours with fewer deaths (7.53%).

A



........................................................................................................Original Research - Toxicological profile and blood...

177Archives in Biosciences & Health,  v. 1, i. 2, p. 171-188, jul./dec. 2019

B

C

Figure 2 – Death distribution according to the month of the year (A), day of the week (B) and time of 
occurrence (C)

Source: IGP São Miguel do Oeste (2012 – 2016).

Of the total number of victims analyzed, 75.34% did not present blood alcohol 

levels, however, it was observed that 23.97% presented levels significantly above the 

values allowed by Brazilian legislation. The victims in whom the presence of alcohol 

was detected above the amount allowed by the legislation were mostly male (97.14%), 

compared to 2.86% female (Figure 3). About 28.57% of the victims were aged 40-49 and 

20% were 50-59 years old (Figure 4A). The highest number of alcohol-related deaths 
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occurred in February and December (14.29%), followed by January, April and November 

(11.43%) (Figure 4B). Sunday was the day with the highest prevalence of alcoholic victims, 

with 28.57%, followed by Wednesday (22.86%), as shown in Figure 4C. In addition to 

the presence of alcohol, in some fatalities, the presence of drugs was also observed, 

with the benzodiazepine class, especially Oxazepam and Alprazolam, and the class of 

antidepressants, especially Amitriptyline and Nortriptyline, the most commonly found 

drugs with 6.16 % (Figure 5).

Figure 3 – Alcoholic concentration found in the suicide victims of the Far West of Santa Catarina
Source: IGP São Miguel do Oeste (2012 – 2016).

A
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B

C

D

Figure 4 – Distribution of suicide victims from the Far West of Santa Catarina with presence of alcohol by sex 
(A), age (B), month of the year (C), day of the week (D) 

Source: IGP São Miguel do Oeste (2012 – 2016).
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Figure 5 – Main drugs found in victims of suicide in the Far West of Santa Catarina
Source: IGP São Miguel do Oeste (2012 – 2016).
Note: CAN: Cannabinoids; COC: Cocaine; METAN: Methamphetamine; METAD: Methadone; BENZ: 
Benzodiazepines; OPI: Opiates; BARB: Barbiturates; ANFE: Amphetamine; ANTID: Antidepressants; ANTIC: 
Anticholinergic. 

4 DISCUSSION

This study described the toxicological profile and blood alcohol levels related to 

the sex, age, period, time and the forms found in cases of suicides consumed in the Far 

West of Santa Catarina. A total of 146 cases of suicide were analyzed during the years 2012 

to 2016, in which the analysis of blood alcohol content and the toxicological profile were 

performed.

In relation to the continuous increase in suicide rates in recent years, this issue, in 

addition to being addressed as a public health problem, led in 2006 to the development 

of a suicide prevention manual for mental health professionals. Another advance would be 

the identification of risk factors, besides mental disorders, such as sex and age,1 helping to 

identify a suicidal potential.

In relation to the most vulnerable social groups, they were observed through 

several years of research on this phenomenon. In general, for example, most of the 

suicides analyzed in Barcelona (MG) occurred in adults, single and male, with hanging being 

the preference for both sexes.13 A similar result was found in this study, which observed a 

predominance of male suicides, with aged 50-59 years (82.19%), and hanging the main 

suicide method used (86.99%).
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In addition to hanging, the use of firearms soon appears with 8.90% of suicide 

cases. Poisoning was considerably low at 2.74% and cases involving the use of white 

weapons accounted for 1.37%. According to the Brazilian Ministry of Health, the most 

commonly used suicide method among men is the use of firearms (44%) and hanging 

(41%) among women.22 A survey conducted in the state of Rio Grande do Sul, however, 

points to hanging as responsible for 62% of deaths in general.23

Thus, it can be seen that in the extreme west of Santa Catarina, hanging is the most 

widely used method for suicide, whereas other forms, such as firearms and poisoning, 

present a slightly discrete participation when compared to studies already published. 

Studies show that in RS, firearms represent more than 20% of suicide cases,24 while the 

Brazilian average corresponds to 25% (24). Poisoning, on the other hand, presented rates 

of 31% in a survey carried out in the city of Ribeirão Preto.25

It is possible that anthropological and cultural aspects may be related to the choice 

of hanging as a preferred form of suicide. Studies point out that the hanging may be linked 

to the gaucho culture. According to these studies suicide can be considered a respectful 

exit for the gaucho man, who somehow had his respect/honor hurt, and the hanging 

would correspond to a “masculine” way of choosing death.26 As the gauchos had a great 

impact in the colonization of the Far West of Santa Catarina, influencing in its culture by 

the occupation of its settlers from the twentieth century, it becomes an anthropological 

explanation. The Far West of Santa Catarina and RS present a culture of a homogeneous 

character, even though they are separated from the administrative political point of view, 

thus having a repercussion in the method chosen for suicide.27

The data analyzed in this study showed a ratio of 120 men (82.19%) to 26 women 

(17.81%) in cases of suicide or approximately 4 men for each woman. These data are similar 

to those found in the Mortality Information System (SIM), which show that in Brazil, in the 

year of 2013, there were 8,309 suicides between men and 2,223 among women, that is, 

a proportion of approximately 4 men for each woman.28 Kaplan and Sadock also portray 

that men commit suicide four times more than women. Women, however, are four times 

more likely to try it.29

The age group with the highest number of suicides comprised 50-59 years, 40-49 

years, 70-79 years, respectively. Survey rates show that suicide rates increase with age and 

underscore the importance of the midlife crisis. Predisposing factors such as unemployment, 

lack of social support, legal and financial difficulties, low literacy, stress, chronic diseases 
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and psychiatric illnesses such as drug dependence and depression are associated with and 

usually frequent in this age group.17,21 Thus, older people attempt suicide more often than 

younger ones, even cases of suicide among young people presented worrying rates,30 as 

shown in Figure 2.

The periods of the year analyzed with the highest number of occurrences of suicide 

were the months of February and November, periods with high temperatures, but without 

great variation when compared with the other months of the year. It becomes difficult, 

therefore, to find a significant seasonal correlation. In previous studies, suicides increase 

somewhat in the spring and fall, but not during the holiday period.27 What was found were 

completed suicides before and after the holiday season (Figure 4).

Alcohol is a depressant psychoactive substance in the central nervous system 

that modifies perceptions and behaviors, which may decrease attention and increase 

aggressiveness.28 The results showed that 23.97% of the suicide victims analyzed in the 

present study presented positive blood alcohol contente and 4 people totaling 2.73% 

presented concentrations of ethanol higher than 30 decigrams per liter which represents 

an intake of 10 glasses of beer. On the other hand, in a rate of 75.34% of people who 

performed suicide, it was not detected alcoholic concentrations, making it difficult to 

suggest the existence of an association between alcohol consumption and the occurrence 

of suicide cases.

However, data presented by the United States Centers for Disease Control and 

Prevention show that 24% of suicide victims had blood alcohol content above 0.8 g/L. 

Thus, in cases where alcohol was used, one can believe that there was a loss of critical 

judgment and self-control, aiding in the predisposition to trigger suicidal behavior in those 

predisposed to it.31,32 In addition, 97.14% of the cases with positive blood alcohol content 

represent male subjects. Thus, in addition to being more susceptible to suicide, men are 

even more likely to use alcohol when practicing suicide.

The results on alcohol consumption by suicide victims according to the day of the 

week and the period of the day revealed that although the majority of suicides occurred 

during the daytime period (08:00 – 11:59) and at weekends (with predominance on 

Sunday), there was a high proportion of victims with positive blood alcohol intake during 

the night and on Sundays, which may be related to the greater consumption of alcohol in 

bars and parties, during recreation during this period, as well as the heavy use of episodic 

alcohol.
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The presence of benzodiazepines and antidepressants in the sample analyzed 

in some cases of suicide suggests and characterizes suicide as depressive, anxious and 

probably difficult to induce sleep. Characteristics such as these can lead to suicidal acts, 

since the lack of mental balance as a factor that causes psychological problems, such as 

depression and anxiety, interferes in the life expectancy of people, even if they present 

the best possibilities of a long and better life.4 Other drugs that alter the central nervous 

system were also detected less predominantly, being characterized as motifs or inducers 

of suicide.

Simon and Savarino33 compared the rate of suicide attempts in the 90 days before 

and 180 days after antidepressant or psychotherapy began and found that the incidence 

of suicide attempts in adults and in patients under 25 years of age was higher the month 

before starting treatment. The use of antidepressants, which do not reach therapeutic 

success, has already been pointed out as having a greater relation with suicide than the 

use of drugs.34

According to the Brazilian Psychiatric Guideline,35 50% of individuals who 

use benzodiazepine for more than one year have an increased risk of withdrawal, 

accidents, overdose (especially when associated with other psychotropic drugs), suicide 

attempt (especially in depressive individuals), reduction in work capacity and increase 

in hospitalization costs, consultations and examinations. This is emphasized by Naloto, 

Lopes, Barberato  Filho, Lopes, Del Fiol and Bergamaschi36 reported that individuals with depressive 

disorders should use alprazolam or diazepam cautiously because of the increased risk of 

mania and suicide.

Studies have shown that alcohol and cocaine / crack use is related to suicide 

attempts, with increased depressive symptoms and impulsivity.37,38

5 CONCLUSION

The results obtained in this study reinforce the concern regarding cases of suicide 

and an association between alcohol/drug use and suicidal practices in the Far West of 

Santa Catarina. In general, most cases of suicide occurred in males, ranging in age from 

50-59 years, mainly at daytime and on weekends, with hanging being the main suicide 

method. The use of alcohol/drugs was small but significant.
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In addition, the knowledge related to frequent indexes such as age, sex, period, 

time and suicidal method is expanded, providing subsidies for the elaboration and 

implementation of preventive actions, aiming to reduce deaths from suicidal practice.

One should discuss suicide by emphasizing the issue of prevention, since people 

tend to view death as the only and last solution to suffering. Also, it is important to relate 

the preparation of professionals and even people to the signs of suicide, so that specialized 

help becomes a possible option, being essential in reducing the number of deaths caused 

by suicide.
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