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In recent years, suicide rates in Brazil have increased, but little is known about 
the temporal behavior and characteristics of suicides due to intentional self-
poisoning by medicines. The aim of the present study was to provide an overview 
of sociodemographic characteristics and place of death related to suicide due to 
intentional self-poisoning by medicines, to evaluate the trend of mortality rates 
in Brazil between 2003 and 2022, and its relationship with regional and global 
crises. Ecological time series study with data from the Mortality Information 
System of the Brazilian Ministry of Health, related to individuals aged 10  years 
and over, who committed suicides due to intentional drug overdose, in the 
period from 2003 to 2022. The analyses were performed in the R environment 
in RStudio. Between 2003 and 2022, there was a predominance of deaths in 
women (55.5%), individuals aged 30–49  years (47.2%), of White race/color 
(53.2%), occurring in health facilities (67.0%), using drugs or unspecified 
substances (40.4%); a higher concentration in the southern region (22.8%) and 
a positive trend in mortality rates due to intentional drug overdose, especially 
from 2016 onwards. A rise of 264% was observed in the comparison of 2022 
and 2003. A peculiar sociodemographic profile was observed in the victims 
of intentional self-poisoning by medicines and a positive temporal trend in 
mortality rates, especially in a period marked by regional and global crises.
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Introduction

Suicide remains a serious public health problem on a global scale, especially in developing 
countries (1). This is due to the fact that the implementation of preventive strategies aimed at 
promoting mental health and reducing suicide rates has historically been challenging, 
something that seems to have become even clearer during the COVID-19 pandemic (2).

In Latin America, between 2015 and 2019, about 100,000 deaths per year were due to 
suicide. This period also coincided with the increase in mortality rates in the region, reaching 
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values close to 10 per 100,000 inhabitants in 2019 (1). In Brazil, a 
significant increase in suicide rates was also observed, especially after 
2015 (3, 4).

Different methods can be used for suicide and the choice of the 
method can determine the lethality of the act of self-aggression. The 
method can be associated with cultural and sociodemographic factors 
as well as access to means for self-aggression (5). Despite the 
undeniable scientific advances regarding the control and treatment of 
numerous diseases in the last five decades, including mental health 
diseases, there has also been substantial pharmaceuticalization of daily 
life and suffering (6), a key concept to better understanding the 
substantial increase in the medicines usage related suicides. Although 
the main uses of medicines are for the control and treatment of 
diseases, they can also be used to carry out suicide. In Brazil, the 
largest and most populous country in South America, among all 
deaths due to medicines intoxication, suicide was the leading cause of 
mortality (7, 8).

Despite the extensive number of analyses regarding suicide rates 
on a global, regional and national scale, studies that explore the 
characteristics, rates and spatio-temporal distribution of method-
specific suicide are relatively scarce (7–9), especially in relation to 
intentional self-poisoning by medicines, which can be prevented by 
restricting/controlling access to these substances (10). Therefore, 
increasing knowledge about specific methods that result in suicides 
due to intentional self-poisoning by medicines can contribute to the 
improvement of prevention strategies. The aim of the present study 
was to provide an overview of sociodemographic characteristics and 
place of death related to suicide due to intentional self-poisoning by 
medicines, to evaluate the trend of mortality rates for this method-
specific suicide in Brazil between 2003 and 2022, and its relationship 
with regional and global crises.

Methods

Study type, data sources, and units of 
analysis

This study is an ecological time series study (Morgenstern, 1995). 
Data for 2003 to 2022 was obtained from the Mortality Information 
System of the Brazilian Ministry of Health (11). Data from 2003 to 
2022 are considered revised and suitable for publication and 
dissemination by the Ministry of Health. The data for the resident 
population are estimates obtained by the Brazilian Institute of 
Geography and Statistics (IBGE), with retro-projection for the period 
from 2003 to 2010 and projection for the period from 2011 to 2022 
(12). Individual mortality records were aggregated at the country level, 
due to there being no deaths or a reduced annual number of deaths 
per state or city, especially at the beginning of the time series and/or 
in less populated regions of the country.

Working definitions

Since the occurrence of suicide is very low among children, 
we restricted the analysis to people aged 10 years or older, according 
to the victims’ place of residence and date of death. All records coded 
as intentional self-poisoning by medicines (codes X60; X61; X63; 

X64), according to the International Statistical Classification of 
Diseases and Related Health Problems (ICD-10) (13), were considered 
in this analysis. Finally, annual mortality rates were estimated by 
dividing the frequency of suicides by the estimated population, and 
then multiplying by 1.000.000 inhabitants.

Included variables

The following variables were considered: gender (female; male); 
age group in years (10–19; 20–29; 30–49; 50–64; 65 and over); race/
color (White; Indigenous/Black; others; no answer/unknown - due to 
the small number of victims classified in the Yellow and indigenous 
categories, both were aggregated in the “Others” category), marital 
status (single; married/common-low marriage; widowed/divorced; no 
answer/unknown), place of death or physical area where the death 
occurred (health facilities; home; public byway; others; no answer/
unknown - the “Others” category is not detailed in the microdata of 
the Brazilian Ministry of Health); category CID-10 (X60) [intentional 
self-poisoning by and exposure to nonopioid analgesics, antipyretics 
and antirheumatics]; X61 [intentional self-poisoning by exposure to 
antiepileptic, sedative-hypnotic, antiparkinsonism and psychotropic 
drugs, not elsewhere classified]; (X63) [intentional self-poisoning by 
exposure to other medicines acting on the autonomic nervous 
system]; (X64) [intentional self-poisoning by medicines exposure to 
other unspecified drugs, medications and biological substances]; 
Region of residence (southeast; south; northeast; central-west; north), 
period of death (2003–20,015, 2016–2022).

Data analysis

We analyzed the trend of observed mortality rates by visually 
inspecting their pattern over time. In addition, we  used a locally 
weighted nonparametric regression (Loess) (14) to evaluate the 
general trend of the sequence of observations of this series over time, 
which can be interpreted as a smoothing of y (mortality rates) given x 
(year of death), with a smoothed curve and its predicted values the 
significance level was set to 0.05. After the decomposition of the time 
series and removal of the trend, the independence of the residuals of 
the series was evaluated using the graph of the autocorrelation 
function (ACF).

Additionally, ratios of the mortality rates were evaluated, taking 
as a reference or baseline the first observation of the time series (2003 
rate) and estimated confidence intervals where the significance level 
was set to 0.05, in order to quantify differences.

The analyses were performed in the software R, version 4.4.0 and 
RStudio, version 2024.04.0 + 735 (https://www.r-project.org).

Results

Between 2003 and 2022, 9,123 deaths were recorded due to 
intentional self-poisoning by medicines. These deaths were more 
frequent in women (55.5%), in the age group of 30–49 years (47.2%), 
of race/color White (53.2%); in singles (52.4%); occurring 
preferentially in health facilities (67.0%); and in the southeast (41.7%) 
and south (22.8%) of Brazil (Table 1).
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According to Figure 1, mortality rates due to intentional self-
poisoning by medicines increased between 2003 and 2022. In the 
period from 2003 to 2009, a slight increase was observed, followed by 
higher rates in the period from 2010 to 2015. Starting in 2016, a 
progressive increase in rates was observed, peaking in 2022. The 
predicted curve also points to a positive growth pattern in mortality 
rates due to intentional self-poisoning by medicines over the period. 
All observed values for mortality rates, except for two points in the 
time series, coincided with the predicted values for the nonparametric 
curve of mortality rates, considering a confidence level of 95%. 
Figure 2 suggests an absence of correlation or that the remaining noise 
is White, as the plotted values are close to zero.

According to Table 2, compared to 2003, in 2009, there was a 
slight though not significant increase in mortality rates due to 
intentional self-poisoning by medicines (1.15; 0.98–1.36). Compared 
to 2003, in 2015, there was a significant increase of 41.0% (1.41; 1.21–
1.65). In 2021 and 2022, also in comparison to 2003, there was an 
increase of 181% (2.81; 2.44–3.23) and 264% (3.64; 3.17–4.19), 
respectively.

Discussion

There was a predominance of deaths in women, individuals aged 
30–49 years, of White race/color, occurring in health facilities, that 
occurred with the use of medications and unspecified substances; in 
addition to an expressive concentration in the southern region and a 
positive trend in mortality rates due to intentional self-poisoning by 
medicines, especially from 2016 onwards.

The predominance of suicides due to intentional self-poisoning by 
medicines (55.5%) in women contrasts with what is observed in 
relation to overall suicide (by all methods), since suicide among men 
is consistently higher (15), both in Brazil (16) and globally (17). In line 
with our study, in general population from northern Tunisia, 59% of 
suicides by intentional self-poisoning (including all substances) 
occurred in women (18) and, in general Brazilian population, among 
the 147,698 suicides due to intentional self-poisoning by medicines, 
55.7% occurred in women and 44.3% in men (16).

The factors commonly used to explain the lower mortality of 
women by suicide (15), as well as the preference for less violent (and 
in general less lethal) methods (5) and the greater demand for mental 
health services, may be related to the greater use of intentional self-
poisoning by medicines by females. Intentional self-poisoning, for 
example, is considered a less violent method than hanging or the use 
of firearms. On the other hand, the greater demand by women for 
medical attention, both for mental health and for health in general, 
can increase access to medicines, which could favor, in vulnerable 
individuals, suicide due to intentional self-poisoning by medicines. 
Moreover, in countries with a strong influence of patriarchy such as 
Brazil, the role of ‘family health care manager’ falls to women (19), 
which can also increase their access to medicines.

Although the age group of 30–49 years represents about 34% of 
the Brazilian population (12), approximately half (47.2%) of suicides 
due to intentional self-poisoning by medicines occurred in this 
subgroup, suggesting premature mortality and a higher propensity of 
individuals aged 30–49 years toward intentional self-poisoning by 
medicines. Data on overall suicide (by all methods), both international 

TABLE 1 Sociodemographic features of suicides due to intentional self-
poisoning by medicines*, 2003 to 2022, Brazil.

Covariate n %

Sex

Female 5,059 55.5

Male 4,064 44.5

Age groups (years)

10–19 728 8.0

20–29 1,833 20.1

30–49 4,307 47.2

50–64 1,681 18.4

65 e mais 574 6.3

Race/Skin color

White 4,852 53.2

Indigenous/Black 3,928 43.1

Others** 66 0.7

No answer/Unknown 277 3.0

Marital status

Single 4,779 52.4

Married/Common-law marriage 2,506 27.5

Widowed/Divorced 1,195 13.1

No answer/Unknown 643 7.0

Place of death

Healthcare facilities 6,122 67.0

Household 2,317 25.4

Public byway 170 1.9

Others 490 5.4

No answer/Unknown 24 0.3

ICD-10 code***

X60 212 2.3

X61 3,682 40.4

X63 228 2.5

X64 5,001 54.8

Region of residence

Southeast 3,808 41.7

South 2,075 22.8

Northeast 1,971 21.6

Central-west 932 10.2

North 337 3.7

Period of death

2003–20,015 4,381 48.0

2016–2022 4,742 52.0

*n = 9,061.
** Yellow and Indigenous people.
***X60 - Intentional overdose by exposure to nonopioid analgesics, antipyretics and 
antirheumatics; X61 - Intentional overdose by exposure to antiepileptic, sedative-hypnotic, 
antiparkinsonism and psychotropic drugs, not classified elsewhere; X63 - Intentional 
overdose by exposure to other drugs acting on the autonomic nervous system; X64 - 
Intentional overdose by exposure to other unspecified drugs, medications and biological 
substances.
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(17) and Brazilian (4), indicate that the highest risk group would 
be the older adult.

It was also observed that more than half (53.2%) of deaths due 
to intentional self-poisoning by medicines occurred in White 
people. It should be noted that, according to the Brazilian Census 
of 2022, the population of self-declared Whites over 9 years of age 
was 43.4% and that of Blacks or Indigenous was 55.6% (20). Thus, 
there is evidence of a possible ethnic-racial asymmetry in the use 
of this method for suicide, with relatively more frequent use by 
Whites, compared to Blacks or Indigenous. To the extent that 
intentional self-poisoning by medicines is considered a less violent 
method of suicide, this finding aligns with findings that African 
Americans are 124% more likely than Caucasians to use violent 
methods to commit suicide (21). The Brazilian literature, excluding 
studies that indicate the much more frequent use of hanging by 
indigenous people, compared to non-indigenous people (22), does 
not explore ethnic-racial differences in relation to the methods used 
to consummate suicide, which, therefore, leaves us with an 
important knowledge gap.

While most suicides due to intentional self-poisoning by 
medicines occurred in the southeastern region (41.7%), which is the 
most populous region in the country and concentrated 42.3% of 
residents in Brazil (12), the southern region concentrated 22.8% of 
these deaths, but represented about 15% of the Brazilian population 

over 9 years of age in 2022. The southern region has the highest 
percentage of self-declared Whites (20) and, historically, has the 
highest suicide mortality rates (by all methods) in Brazil (4), both 
male and female (23). Such aspects may help to explain, at least in 
part, this higher concentration of suicides due to intentional self-
poisoning by medicines in the southern region of the country. On 
the other hand, the northern region concentrated the lowest 
proportion of deaths due to intentional self-poisoning by medicines 
(3.7%). This value is substantially lower than its approximately 8% of 
the residents over 9 years of age in the country for the year 2022 (12). 
In this case, it is possible that greater underreporting (22, 24) and 
lower access to medicines (25, 26) can help to explain the 
disproportion observed in the northern region, compared to other 
regions of Brazil. Therefore, additional studies are needed in order to 
understand regional variations in mortality from intentional self-
poisoning by medicines.

The results of our study showed that most deaths occurred in 
health facilities (67%). One systematic review study pointed out that, 
in Brazil, deaths by suicide (by all methods) occurred twice as often at 
home than in hospitals (27). The difference between our data and that 
of this review may be related to the lower lethality of intentional self-
poisoning by medicines (5), as it provides a greater chance of medical 
care, unlike what occurs, for example, with deaths by hanging in 
Brazil (27).

FIGURE 1

Distribution of suicide rates due to intentional self-poisoning by medicines *** and estimated curve with its respective confidence interval (95%), 2003 
to 2022, Brazil.
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On the other hand, a study in general population from Brazil 
showed that only 37.1% of deaths from suicide by intentional self-
poisoning (by all substances) occurred in hospital (28). A study with 

data from Europe, North America, Oceania and Asia countries 
showed that suicide by to intentional self-poisoning (by all substances) 
occurred mainly at home, except in Mexico and South Korea, where 

FIGURE 2

Representation of serial autocorrelation of the nonparametric regression model, 2003 to 2022, Brazil. ACF, autocorrelation function; Lag, lag range to 
identify noise.

TABLE 2 Demographic features and ratios of mortality rates due to intentional self-poisoning by medicines ***, Brazil, according to the period 2003 to 
2022.

Years Deaths Population Mortality rate/
per one million 

inhabitants

Ratios CI 95%

2003/2009

2009 322 161,754,935 1.99
1.15 0.98–1.36

2003 253 146,645,947 1.73

2003/2015

2015 424 173,974,253 2.44
1.41 1.21–1.65

2003 253 146,645,947 1.73

2003/2021

2021 891 183,924,964 4.84
2.81 2.44–3.23

2003 253 146,645,947 1.73

2003/2022

2022 922 185,457,244 4.97
3.64 3.17–4.19

2003 253 146,645,947 1.73

***X60 - Intentional overdose by exposure to nonopioid analgesics, antipyretics and antirheumatics; X61 - Intentional overdose by exposure to antiepileptic, sedative-hypnotic, 
antiparkinsonism and psychotropic drugs, not classified elsewhere; X63 - Intentional overdose by exposure to other drugs acting on the autonomic nervous system; X64 - Intentional overdose 
by exposure to other unspecified drugs, medications and biological substances.
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the main place of death was the hospital, with 58.6 and 70.1%, 
respectively (29).

It is also worth highlighting that in our sample we only included 
suicides due to intentional self-poisoning by medicines, excluding 
suicides by intentional self-poisoning related with narcotics and 
psychodysleptics, organic solvents and pesticides, for example, which 
are highly lethal substances and usually make it impossible to access 
the hospital environment. In this regard, because we used data related 
to the place of death and not necessarily the place where the 
intentional self-poisoning occurred, it is possible that some victims 
may have failed in its attempt outside the home and died in hospital, 
for example (29).

Therefore, this finding suggests the need for constant 
improvement of pre-hospital and hospital care protocols in cases 
of intentional self-poisoning by medicines, especially in emergency 
department (30), given the potential to reduce mortality. 
Furthermore, considering serious implications of intentional self-
poisoning by medicines, additional studies are necessary to better 
understand associated factors and improve the timely access to 
healthcare, especially for high-risk groups (31) but also for 
unintentional injury and other causes of premature mortality (32).

In our study, the main code recorded in deaths from intentional 
self-poisoning was X64 (54.8%), i.e., from unspecified medicines, 
which is similar to what was found in previous national studies on 
deaths from self-poisoning by medicines (regardless of 
intentionality) by medicines (8, 33). This type of code indicates that 
it was not possible to identify the substance used or that this 
substance does not appear in the other categories of medicines that 
make up the International Classification of Diseases. Therefore, our 
findings, on the one hand, reinforce the limitations related to the 
quality of filling in causes of death form on the mortality information 
system in Brazil, despite improvements in the last two decades (34). 
However, on the other hand, the limited toxicological classification 
of medications based on the ICD-10 (7) impairs the formulation of 
strategies for preventing mortality due to suicide by intentional 
self-poisonings.

The second most used code was X61 (40.4%), psychotropic 
medicines in general, one of the important pillars of control and 
treatment in mental health services. In this sense, it should be noted 
that adequate adherence to the use of pharmacological substances, 
especially antipsychotics, is associated with a reduction in the risk of 
suicides, especially in the most severe cases (35). There is also a 
population study that suggests that the increase in the prescription of 
antidepressants in young people was not associated with a decrease 
in mortality due to suicide (36). Despite advances in mental health 
care in Brazil in recent decades, important deficiencies remain, 
especially in outpatient care. Thus, the recurrence of long intervals 
between consultations may result in the prescription of large amounts 
of medication. On the one hand, this impairs the effective follow-up 
of patients and, on the other, it favors the use of psychotropic 
medicines for intentional self-poisoning, either by the person for 
whom the medication was prescribed or by third parties, especially 
in the absence of adequate articulation between specialized mental 
health services and primary health care (17).

Finally, our data suggest a clear and consistent trend of 
increasing mortality rates due to intentional self-poisoning by 
medicines in Brazil, with some inflections over time. Different 

factors may explain this trend. A first point to be considered would 
be  the progressive improvement in the capacity of the mortality 
information system to record deaths due to intentional self-
poisoning, especially in the first years of the investigated period 
(2003–2009), which was marked by a slight increase in mortality 
rates and also by an important reduction in unnecessary codes in 
vital statistics in Brazil (37).

Another possible explanation would be that the increase in rates 
of intentional self-poisoning by medicines could also be related to the 
trend of increasing suicide rates in general (by all methods), as some 
studies have shown (4, 38, 39). This understanding is corroborated by 
the comparison of the mortality rate due to intentional self-poisoning 
by medicines in 2015, in relation to 2003, which indicates an increase 
of 41.0% in our study, while in the comparison of suicide rates in 
general in Brazil, between 2000 and 2016 (4), an increase of 41.4%.

However, it is important to note that the above hypothesis seems 
to be insufficient to justify the clear increase in rates due to intentional 
self-poisoning by medicines observed from 2016 onwards since, in the 
period from 2015 to 2021, there is no evidence of substantial changes 
in the trend of mortality from suicide in general in Brazil (40). Thus, 
other hypotheses should be sought to understand the sudden rise in 
mortality rates due to intentional self-poisoning by medicines in 
Brazil, starting in 2016, especially in 2022, which was approximately 
double the rate of 2015.

It is possible that, from 2016 onwards, a set of factors may have 
had a more forceful impact on the specific increase in mortality rates 
due to intentional self-poisoning by medicines in Brazil, including 
the complex social, political and economic context of the period, 
since from 2015 and 2016 a major economic and political crisis set in 
(41, 42). In this biennium, there was a slowdown in the gross 
domestic product and the country entered an economic recession, 
with falls in the average worker’s income and a growth in the level of 
employment (43). Amid this complex scenario, in 2016, the 
deposition of the president of Brazil took place, giving way to 
governments that prioritized policies of fiscal austerity and a 
controversial labor reform in a context of inflation and reduction in 
health investments (43–45).

Figueiredo et  al. (43) investigated the possible effects of the 
economic crisis on mortality by suicide in people over 25 years of age 
in Brazil and observed a slight increase in these rates for the 
population as a whole, from 2015 onwards, as well as a substantial 
increase in sub-analyses that included the victim’s geographic region 
of residence, sex, color or race and education level, for example, such 
as suggested in other Brazilian suicide trend studies (23, 46). 
Therefore, it seems plausible to assume a possible effect of the 
economic and political crisis on the increase in mortality rates due to 
intentional self-poisoning (47) by medicines in Brazil.

Another factor that may have contributed to the significant 
increase in mortality due to intentional self-poisoning by medicines, 
would be the increased access to medicines in the period. It is important 
to highlight that, despite economic crises, the drug retail sector has 
shown significant growth in Brazil, with record revenues (48). The 
sector has expanded online sales, promoting special offers, in which 
when buying two boxes of medicines, the customer takes a third box 
for free, among other initiatives to increase profits in the sector. It is 
important to highlight the sale, in Brazil, of anti-inflammatory 
medicines such as paracetamol, one of the best sellers in the country 
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(49, 50), without any special control. This particular drug has significant 
toxicity and high lethality at high doses (51). In addition, it is 
noteworthy that, despite the economic crisis and the fall in the 
purchasing power of the population, there was an increase in the sale 
of antidepressants in Brazil during this period of economic recession 
(52) and these can be  used for both treatment and intentional 
self-poisoning.

Finally, we highlight the pandemic period in Brazil, in particular 
the mortality rates due to intentional self-poisoning by medicines in 
2021 and 2022, which were, respectively, 1.8 and 2.6 times higher than 
those of 2003. In Brazil, the pandemic year of 2021 was the most 
critical in terms of mortality (53), and was marked by deep 
uncertainties and suffering (54), increased self-medication (55) and a 
decrease in the regular supply of mental health services (56, 57), as 
well as evidence of increased domestic violence against women (58). 
This may be potentially related to the increased risk of intentional 
self-poisoning by medicines in this subgroup, mainly psychotropic 
medicines, as was the case in Croatia during the COVID-19 pandemic, 
for example (59). Although the COVID-19 pandemic does not seem 
to have resulted in a significant excess of deaths by suicide (considering 
all methods) in the Brazilian population as a whole (40) and yes in 
certain subgroups, specific analyses for suicides due to intentional self-
poisoning by medicines seem necessary, mainly if we consider the 
atypical peak of this rate in the year 2022, which may reflect part of 
the indirect effects of the COVID-19 epidemic.

This study has some limitations and, therefore, our results 
should be  interpreted with care. Our estimates may have been 
affected by underreporting, especially in the northern region, where 
the frequency of suicides due to intentional self-poisoning by 
medicines was substantially lower, when compared to the central-
western region, which has a similar population size (24, 34). Due to 
the apparently limited number of suicides due to intentional self-
poisoning by medicines in regions such as the north, it was not 
possible to explore more specific models such as by sex or age 
groups, for example. Another limitation was the significant 
proportion of deaths coded as X64, which not only limits part of the 
interpretation of the data, but also the adoption of policies for 
monitoring and restricting access to medicines related to deaths due 
to intentional self-poisoning (10).

As a strong point of this study, we highlight the unprecedented 
evaluation of data from one of the most populous countries in the 
world and one of the hardest hit by the Covid-19 pandemic. Our study 
also made it possible to identify little-explored sociodemographic 
characteristics of victims of intentional self-poisoning by medicines, 
which are substantially different from the profile of overall suicide 
victims (by all methods), and which may contribute to the 
improvement of specific preventive strategies.

Conclusion

Finally, our work enabled not only a detailed description and 
evaluation of the temporal trend of suicide due to intentional self-
poisoning by medicines in Brazil, but also reflections on the 
pharmaceuticalization of daily life and suffering, especially in 
conjunction with regional and global crises. Therefore, the expansion 
of access to medicines, either as a public health strategy to deal with 
health problems or as a consequence of the unbridled expansion of the 
pharmaceutical industry, especially in developing countries, should 

pay attention to possible reflections on the rise in mortality due to 
intentional self-poisoning by medicines.

Data availability statement

Publicly available datasets were analyzed in this study. This data 
can be  found at: https://datasus.saude.gov.br/transferencia-de-
arquivos/. The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

Written informed consent from the patients/participants or 
patients’/participants’ legal guardian/next of kin was not required to 
participate in this study in accordance with the national legislation 
and the institutional requirements.

Author contributions

MLPS: Conceptualization, Investigation, Methodology, 
Validation, Writing – original draft, Project administration. JDYO: 
Conceptualization, Investigation, Methodology, Validation, Writing 
– original draft, Data curation, Formal analysis, Funding acquisition, 
Resources, Software, Visualization. FOJ: Conceptualization, Data 
curation, Investigation, Software, Validation, Visualization, Writing 
– original draft. BLH: Conceptualization, Formal analysis, Funding 
acquisition, Investigation, Methodology, Supervision, Validation, 
Visualization, Writing – original draft.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. The research 
project was fully financed by PROEP-LABS/ILMD/FIOCRUZ 
AMAZÔNIA (2023–2025). FOJ received postgraduate scholarship 
from Amazonas State Research Support Foundation – FAPEAM. The 
funders played no role in the study design, analysis, and manuscript 
preparation. BLH has a visiting researcher fellow – Amazonas State 
Research Support Foundation – FAPEAM.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

https://doi.org/10.3389/fpubh.2024.1428674
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://datasus.saude.gov.br/transferencia-de-arquivos/
https://datasus.saude.gov.br/transferencia-de-arquivos/


Souza et al. 10.3389/fpubh.2024.1428674

Frontiers in Public Health 08 frontiersin.org

References
 1. WHO. Suicide worldwide in 2019: Global health estimates. (2024). Available at: 

https://iris.who.int/handle/10665/341728

 2. Tausch A, e Souza RO, Viciana CM, Cayetano C, Barbosa J, Hennis AJ. 
Strengthening mental health responses to COVID-19 in the Americas: a health policy 
analysis and recommendations. Lancet Reg Health Amer. (2022) 5:100118. doi: 10.1016/j.
lana.2021.100118

 3. Filgueiras VA, Moreira Lima U, Fonseca SI. Os impactos jurídicos, econômicos e 
sociais das reformas trabalhistas. CAD CRH. (2019). 32:231–51. doi: 10.9771/ccrh.
v32i86.30731

 4. Martini M, Da Fonseca RC, De Sousa MH, De Azambuja FC, Cardoso TDA, Kunz 
M, et al. Age and sex trends for suicide in Brazil between 2000 and 2016. Soc Psychiatry 
Psychiatr Epidemiol. (2019) 54:857–60. doi: 10.1007/s00127-019-01689-8

 5. Cai Z, Junus A, Chang Q, Yip PSF. The lethality of suicide methods: a systematic 
review and meta-analysis. J Affect Disord. (2022) 300:121–9. doi: 10.1016/j.
jad.2021.12.054

 6. Abraham J. Pharmaceuticalization of Society in Context: theoretical. Emp Health 
Dimens Sociol. (2010) 44:603–22. doi: 10.1177/0038038510369368

 7. Bochner R, Freire MM. Análise dos óbitos decorrentes de intoxicação ocorridos no 
Brasil de 2010 a 2015 com base no Sistema de Informação sobre Mortalidade (SIM). 
Ciênc saúde coletiva. (2020) 25:761–72. doi: 10.1590/1413-81232020252.15452018

 8. Mota DM, Melo JRR, Freitas DRCD, Machado M. Perfil da mortalidade por 
intoxicação com medicamentos no Brasil, 1996-2005: retrato de uma década. Ciênc 
saúde coletiva. (2012) 17:61–70. doi: 10.1590/S1413-81232012000100009

 9. Jaen-Varas DC, Mari JJ, Asevedo E, Borschmann R, Diniz E, Ziebold C, et al. A 
10-year ecological study of the methods of suicide used by Brazilian adolescents. Cad 
Saúde Pública. (2020) 36:e00104619. doi: 10.1590/0102-311x00104619

 10. Lim JS, Buckley NA, Chitty KM, Moles RJ, Cairns R. Association between means 
restriction of poison and method-specific suicide rates: a systematic review. JAMA 
Health Forum. (2021) 2:e213042. doi: 10.1001/jamahealthforum.2021.3042

 11. Ministério da Saúde. Sistema de Informação de Informação sobre Mortalidade. 
Transferência de arquivos. (2023). Available at: https://datasus.saude.gov.br/
transferencia-de-arquivos/ (Accessed March 1, 2024).

 12. Ministério da Saúde. População residente. (2023). Available at: https://datasus.
saude.gov.br/populacao-residente (Accessed March 1, 2024).

 13. WHO. Classificação Estatística Internacional de Doenças e Problemas 
Relacionados à Saúde. São Paulo: EDUSP (2000).

 14. Cleveland RB, Cleveland WS, McRae JE, Terpenning I. STL: a seasonal-trend 
decomposition. J Off Stat. (1990) 6:3–73.

 15. Wu Y, Schwebel DC, Huang Y, Ning P, Cheng P, Hu G. Sex-specific and age-specific 
suicide mortality by method in 58 countries between 2000 and 2015. Inj Prev. (2021) 
27:61–70. doi: 10.1136/injuryprev-2019-043601

 16. Oliveira Alves FJ, Fialho E, Paiva De Araújo JA, Naslund JA, Barreto ML, Patel V, 
et al. The rising trends of self-harm in Brazil: an ecological analysis of notifications, 
hospitalisations, and mortality between 2011 and 2022. Lancet Reg Health Amer. (2024) 
31:100691. doi: 10.1016/j.lana.2024.100691

 17. Bachmann S. Epidemiology of suicide and the psychiatric perspective. IJERPH. 
(2018) 15:1425. doi: 10.3390/ijerph15071425

 18. Gharbaoui M, Ben Khelil M, Harzallah H, Benzarti A, Zhioua M, Hamdoun M. 
Pattern of suicide by self-poisoning in northern Tunisia: an eleven-year study 
(2005–2015). J Forensic Leg Med. (2019) 61:1–4. doi: 10.1016/j.jflm.2018.10.004

 19. Scott-Samuel A. Patriarchy, masculinities and health inequalities. Gac Sanit. (2009) 
23:159–60. doi: 10.1016/j.gaceta.2008.11.007

 20. IBGE. (2024). Available at: https://censo2022.ibge.gov.br/panorama/ (Accessed 
February 15, 2024).

 21. Stack S, Wasserman I. Race and method of suicide: culture and opportunity. Arch 
Suicide Res. (2005) 9:57–68. doi: 10.1080/13811110590512949

 22. Araujo JAPD, Fialho É, Oliveira Alves FJ, Cardoso AM, Yamall Orellana JD, 
Naslund JA, et al. Suicide among indigenous peoples in Brazil from 2000 to 2020: a 
descriptive study. Lancet Reg Health Amer. (2023) 26:100591. doi: 10.1016/j.
lana.2023.100591

 23. Spiecker EM, Mincoff Barbanti PC, Egger PA, De Barros Carvalho MD, 
Pelloso SM, Rovery De Souza M, et al. Influence of the global crisis of 2008 and the 
brazilian political oscillations of 2014 on suicide rates: an analysis of the period 
from 2002 to 2017. SSM-Population Health. (2021) 13:100754. doi: 10.1016/j.
ssmph.2021.100754

 24. Marín-León L, De OHB, Botega NJ. Suicide in Brazil, 2004-2010: the importance 
of small counties. Rev Panam Salud Publica. (2012) 32:351–9. doi: 10.1590/
S1020-49892012001100005

 25. Drummond ED, Simões TC, FBD Andrade. Acesso da população brasileira adulta 
a medicamentos prescritos. Rev bras epidemiol. (2018). 21. doi: 
10.1590/1980-549720180007

 26. Miranda VIA, Schäfer AA, Tomasi CD, Soratto J, De Oliveira MF, Silveira MPT. 
Inequalities in access to medicines for diabetes and hypertension across the capitals in 
different regions of Brazil: a population-based study. BMC Public Health. (2021) 21:1242. 
doi: 10.1186/s12889-021-11279-6

 27. Baldaçara L, Meleiro A, Quevedo J, Vallada H, Da Silva A. Epidemiology of 
suicides in Brazil: a systematic review. GPA. (2022) 5:10–25. doi: 10.52095/
gp.2022.4377.1035

 28. Lovisi GM, Santos SA, Legay L, Abelha L, Valencia E. Análise epidemiológica do 
suicídio no Brasil entre 1980 e 2006. Rev Bras Psiquiatr. (2009) 31:S86–93. doi: 10.1590/
S1516-44462009000600007

 29. Rhee Y, Houttekier D, Mac Leod R, Wilson DM, Cardenas-Turanzas M, Loucka 
M, et al. International comparison of death place for suicide; a population-level eight 
country death certificate study. Soc Psychiatry Psychiatr Epidemiol. (2016) 51:101–6. doi: 
10.1007/s00127-015-1148-5

 30. Mercado MC, Holland K, Leemis RW, Stone DM, Wang J. Trends in emergency 
department visits for nonfatal self-inflicted injuries among youth aged 10 to 24 years in 
the United States, 2001-2015. JAMA. (2017) 318:1931–3. doi: 10.1001/jama.2017.13317

 31. Thaysa Bier de Sousa N, Vedana KGG, Zanetti ACG, de Souza J, da Silva AHS, 
Miasso AI. Intentional self-poisoning with medications: occurrence, recurrence and 
suicide deaths. Death Stud. (2023) 47:1158–66. doi: 10.1080/07481187.2023.2175390

 32. Goldman-Mellor S, Olfson M, Lidon-Moyano C, Schoenbaum M. Association of 
suicide and other mortality with emergency department presentation. JAMA Netw 
Open. (2019) 2:e1917571. doi: 10.1001/jamanetworkopen.2019.17571

 33. Oliveira JDFMD, Wagner GA, Romano-Lieber NS, Antunes JLF. Tendência da 
mortalidade por intoxicação medicamentosa entre gêneros e faixas etárias no Estado de 
São Paulo, Brasil, 1996-2012. Ciênc saúde coletiva. (2017) 22:3381–91. doi: 
10.1590/1413-812320172210.12782017

 34. Soares Filho AM, Duarte E, Adair T, Bermúdez XPD, Merchan-Hamann E. Mortality 
surveillance in Brazil: factors associated with certification of unspecified external cause of 
death. Ciênc saúde coletiva. (2022) 27:1289–300. doi: 10.1590/1413-81232022274.10422021

 35. Forsman J, Taipale H, Masterman T, Tiihonen J, Tanskanen A. Adherence to 
psychotropic medication in completed suicide in Sweden 2006–2013: a forensic-
toxicological matched case-control study. Eur J Clin Pharmacol. (2019) 75:1421–30. doi: 
10.1007/s00228-019-02707-z

 36. Whitely M, Raven M, Jureidini J. Antidepressant prescribing and suicide/self-harm 
by young Australians: regulatory warnings, contradictory advice, and long-term trends. 
Front Psych. (2020) 11:478. doi: 10.3389/fpsyt.2020.00478

 37. França EB, Ishitani LH, Teixeira RA, Abreu DMXde, Corrêa PRL, Marinho F, et al. 
Deaths due to COVID-19 in Brazil: How many are there and which are being identified? 
(2020).

 38. McDonald K, Machado DB, Castro-de-Araujo LFS, Kiss L, Palfreyman A, Barreto 
ML, et al. Trends in method-specific suicide in Brazil from 2000 to 2017. Soc Psychiatry 
Psychiatr Epidemiol. (2021) 56:1779–90. doi: 10.1007/s00127-021-02060-6

 39. Palma DCDA, Oliveira BFAD, Ignotti E. Suicide rates between men and women 
in Brazil, 2000-2017. Cad Saúde Pública. (2021) 37:e00281020. doi: 
10.1590/0102-311x00281020

 40. Orellana JDY, De Souza MLP, Horta BL. Excess suicides in Brazil during the first 
2 years of the COVID-19 pandemic: gender, regional and age group inequalities. Int J 
Soc Psychiatry. (2024) 70:99–112. doi: 10.1177/00207640231196743

 41. Rasella D, Basu S, Hone T, Paes-Sousa R, Ocké-Reis CO, Millett C. Child morbidity 
and mortality associated with alternative policy responses to the economic crisis in 
Brazil: a nationwide microsimulation study. LÅ Persson. PLoS Med. (2018). 15:e1002570. 
doi: 10.1371/journal.pmed.1002570

 42. Teixeira CFDS, Paim JS. A crise mundial de 2008 e o golpe do capital na política 
de saúde no Brasil. Saúde debate. (2018) 42:11–21. doi: 10.1590/0103-11042018s201

 43. Figueiredo DCMMD, Sanchéz-Villegas P, Figueiredo AMD, Moraes RMD, 
Daponte-Codina A, Schmidt Filho R, et al. Effects of the economic recession on suicide 
mortality in Brazil: interrupted time series analysis. Rev Bras Enferm. (2022) 
75:e20210778. doi: 10.1590/0034-7167-2021-0778

 44. Massuda A, Hone T, Leles FAG, De Castro MC, Atun R. The Brazilian health 
system at crossroads: progress, crisis and resilience. BMJ Glob Health. (2018) 3:e000829. 
doi: 10.1136/bmjgh-2018-000829

 45. Medeiros CAD, Trebat N. The failures of neoliberalism in Brazil. J Econ Issues. 
(2021) 55:408–15. doi: 10.1080/00213624.2021.1908803

 46. Galvão PVM, Da Silva CMFP. Analysis of age, period, and birth cohort effects on 
suicide mortality in Brazil and the five major geographic regions. BMC Public Health. 
(2023) 23:1351. doi: 10.1186/s12889-023-16289-0

 47. Skinner A, Osgood ND, Occhipinti J-A, Song YJC, Hickie IB. Unemployment and 
underemployment are causes of suicide. Sci Adv. (2023) 9:eadg3758. doi: 10.1126/sciadv.
adg3758

 48. Mattos LV, Silva RMD, Silva FDRPD, Luiza VL. Das farmácias comunitárias às 
grandes redes: provisão privada de medicamentos, sistema de saúde e financeirização 

https://doi.org/10.3389/fpubh.2024.1428674
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://iris.who.int/handle/10665/341728
https://doi.org/10.1016/j.lana.2021.100118
https://doi.org/10.1016/j.lana.2021.100118
https://doi.org/10.9771/ccrh.v32i86.30731
https://doi.org/10.9771/ccrh.v32i86.30731
https://doi.org/10.1007/s00127-019-01689-8
https://doi.org/10.1016/j.jad.2021.12.054
https://doi.org/10.1016/j.jad.2021.12.054
https://doi.org/10.1177/0038038510369368
https://doi.org/10.1590/1413-81232020252.15452018
https://doi.org/10.1590/S1413-81232012000100009
https://doi.org/10.1590/0102-311x00104619
https://doi.org/10.1001/jamahealthforum.2021.3042
https://datasus.saude.gov.br/transferencia-de-arquivos/
https://datasus.saude.gov.br/transferencia-de-arquivos/
https://datasus.saude.gov.br/populacao-residente
https://datasus.saude.gov.br/populacao-residente
https://doi.org/10.1136/injuryprev-2019-043601
https://doi.org/10.1016/j.lana.2024.100691
https://doi.org/10.3390/ijerph15071425
https://doi.org/10.1016/j.jflm.2018.10.004
https://doi.org/10.1016/j.gaceta.2008.11.007
https://censo2022.ibge.gov.br/panorama/
https://doi.org/10.1080/13811110590512949
https://doi.org/10.1016/j.lana.2023.100591
https://doi.org/10.1016/j.lana.2023.100591
https://doi.org/10.1016/j.ssmph.2021.100754
https://doi.org/10.1016/j.ssmph.2021.100754
https://doi.org/10.1590/S1020-49892012001100005
https://doi.org/10.1590/S1020-49892012001100005
https://doi.org/10.1590/1980-549720180007
https://doi.org/10.1186/s12889-021-11279-6
https://doi.org/10.52095/gp.2022.4377.1035
https://doi.org/10.52095/gp.2022.4377.1035
https://doi.org/10.1590/S1516-44462009000600007
https://doi.org/10.1590/S1516-44462009000600007
https://doi.org/10.1007/s00127-015-1148-5
https://doi.org/10.1001/jama.2017.13317
https://doi.org/10.1080/07481187.2023.2175390
https://doi.org/10.1001/jamanetworkopen.2019.17571
https://doi.org/10.1590/1413-812320172210.12782017
https://doi.org/10.1590/1413-81232022274.10422021
https://doi.org/10.1007/s00228-019-02707-z
https://doi.org/10.3389/fpsyt.2020.00478
https://doi.org/10.1007/s00127-021-02060-6
https://doi.org/10.1590/0102-311x00281020
https://doi.org/10.1177/00207640231196743
https://doi.org/10.1371/journal.pmed.1002570
https://doi.org/10.1590/0103-11042018s201
https://doi.org/10.1590/0034-7167-2021-0778
https://doi.org/10.1136/bmjgh-2018-000829
https://doi.org/10.1080/00213624.2021.1908803
https://doi.org/10.1186/s12889-023-16289-0
https://doi.org/10.1126/sciadv.adg3758
https://doi.org/10.1126/sciadv.adg3758


Souza et al. 10.3389/fpubh.2024.1428674

Frontiers in Public Health 09 frontiersin.org

no varejo farmacêutico brasileiro. Cad Saúde Pública. (2022) 38:e00085420. doi: 
10.1590/0102-311x00085420

 49. Bazoni PS, Faria RJ, Cordeiro FJR, Timóteo ÉDS, Da Silva AM, Horsth AL, et al. 
Self-medication during the COVID-19 pandemic in Brazil: findings and implications to 
promote the rational use of medicines. IJERPH. (2023) 20:6143. doi: 10.3390/
ijerph20126143

 50. Secretaria Executiva da Câmara de Regulação do Mercado de Medicamentos. 
Anuário Estatístico do Mercado Farmacêutico 2022. (2023). Available at: https://www.
gov.br/anvisa/pt-br/centraisdeconteudo/publicacoes/medicamentos/cmed/anuario-
estatistico-2022/view (Accessed February 15, 2024).

 51. Ibrahim T, Agnihotri S, Agnihotri AK. Paracetamol toxicity- an overview. Emerg 
Med. (2013). 3:1–3. doi: 10.4172/2165-7548.1000158

 52. De Mattos LT, Osorio-de-Castro CGS, Santos-Pinto CDB, Wettermark B, 
Tavares De Andrade CL. Consumption of antidepressants and economic austerity 
in Brazil. Expert Rev Pharmacoecon Outcomes Res. (2022) 22:1221–9. doi: 
10.1080/14737167.2022.2117691

 53. Szwarcwald CL, Boccolini CS, Da Silva De Almeida W, Soares Filho AM, Malta DC. 
COVID-19 mortality in Brazil, 2020-21: consequences of the pandemic inadequate 
management. Arch. Public Health. (2022) 80:255. doi: 10.1186/s13690-022-01012-z

 54. Millroth P, Frey R. Fear and anxiety in the face of COVID-19: negative dispositions 
towards risk and uncertainty as vulnerability factors. J Anxiety Disord. (2021) 83:102454. 
doi: 10.1016/j.janxdis.2021.102454

 55. Shrestha AB, Aryal M, Magar JR, Shrestha S, Hossainy L, Rimti FH. The scenario 
of self-medication practices during the COVID-19 pandemic; a systematic review. Ann 
Med Surg. (2022) 82:1–9. doi: 10.1016/j.amsu.2022.104482

 56. Gerbaldo TB, Antunes JLF. O impacto da pandemia de Covid-19 na assistência à 
saúde mental de usuários de álcool nos Centros de Atenção Psicossocial. Saude Soc. 
(2022) 31:1–12. doi: 10.1590/s0104-12902022210649pt

 57. Souza MLPD, Barbosa EDC, Rocha DQDC, Herkrath FJ. Reduction in 
hospitalizations and emergency psychiatric care due to social distancing measures 
during the COVID-19 pandemic. J Bras Psiquiatr. (2021) 70:54–8. doi: 
10.1590/0047-2085000000307

 58. Kourti A, Stavridou A, Panagouli E, Psaltopoulou T, Spiliopoulou C, Tsolia M, 
et al. Domestic violence during the COVID-19 pandemic: a systematic review. Trauma 
Violence Abuse. (2023) 24:719–45. doi: 10.1177/15248380211038690

 59. Vukićević T, Draganić P, Škribulja M, Puljak L, Došenović S. Consumption of 
psychotropic drugs in Croatia before and during the COVID-19 pandemic: a 10-year 
longitudinal study (2012–2021). Soc Psychiatry Psychiatr Epidemiol. (2023) 59:799–811.

https://doi.org/10.3389/fpubh.2024.1428674
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1590/0102-311x00085420
https://doi.org/10.3390/ijerph20126143
https://doi.org/10.3390/ijerph20126143
https://www.gov.br/anvisa/pt-br/centraisdeconteudo/publicacoes/medicamentos/cmed/anuario-estatistico-2022/view
https://www.gov.br/anvisa/pt-br/centraisdeconteudo/publicacoes/medicamentos/cmed/anuario-estatistico-2022/view
https://www.gov.br/anvisa/pt-br/centraisdeconteudo/publicacoes/medicamentos/cmed/anuario-estatistico-2022/view
https://doi.org/10.4172/2165-7548.1000158
https://doi.org/10.1080/14737167.2022.2117691
https://doi.org/10.1186/s13690-022-01012-z
https://doi.org/10.1016/j.janxdis.2021.102454
https://doi.org/10.1016/j.amsu.2022.104482
https://doi.org/10.1590/s0104-12902022210649pt
https://doi.org/10.1590/0047-2085000000307
https://doi.org/10.1177/15248380211038690

	The rise in mortality due to intentional self-poisoning by medicines in Brazil between 2003 and 2022: relationship with regional and global crises
	Introduction
	Methods
	Study type, data sources, and units of analysis
	Working definitions
	Included variables
	Data analysis

	Results
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

