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Estimates of suicide mortality in women residents in northeast 
brazilian states from 1996 to 2018

Estimativas de mortalidade por suicídio em mulheres residentes 
nos estados do nordeste brasileiro de 1996 a 2018

Resumo  O objetivo deste estudo foi analisar a 
tendência temporal da mortalidade por suicídio 
em mulheres nos estados do Nordeste do Brasil. 
Trata-se de um estudo ecológico de uma série tem-
poral estratificada por estados do Nordeste do Bra-
sil de 1996 a 2018, com dados extraídos do Siste-
ma de Informações sobre Mortalidade (SIM). A 
tendência temporal foi avaliada por regressão bi-
nomial negativa (valores de p≤0,05). Houve uma 
proporção maior de mortes em mulheres negras e 
pardas (73,9%), solteiras (57,3%), com o local da 
morte ocorrendo em casa (53,4%). Suspensão e es-
trangulamento se destacaram como o meio de per-
petração (47,5%). A maioria dos estados apresen-
tou tendência temporal ascendente, com exceção 
de Pernambuco, Rio Grande do Norte, Sergipe e 
Maranhão, que apresentaram tendência estável 
(p>0,05). Uma tendência temporal ascendente foi 
identificada na análise dos óbitos por suicídio em 
mulheres em cinco estados do Nordeste brasileiro 
entre 1996 e 2018. Assim, as informações apresen-
tados podem apoiar no planejamento e nas tom-
adas de decisões para prevenção do suicídio entre 
mulheres no Nordeste brasileiro. 
Palavras-chave  Suicídio, Mulheres, Estudos de 
séries temporais

Abstract  The objective of this study was to an-
alyze the temporal trend of suicide mortality in 
women in the states of Northeastern Brazil. This 
is an ecological study of a time series stratified by 
states in Northeast Brazil from 1996 to 2018, with 
data extracted from the Mortality Information 
System (SIM). The temporal trend was evaluated 
by negative binomial regression (p values≤0.05). 
There was a higher proportion of deaths in black 
and brown women (73.9%), single (57.3%), with 
the place of death occurring in the home (53.4%). 
Hanging and strangulation stood out as the per-
petration means (47.6%). Most states showed an 
upward temporal trend, except for Pernambuco, 
Rio Grande do Norte, Sergipe and Maranhão, 
which showed a steady trend (p>0.05). An up-
ward temporal trend was identified in the anal-
ysis of deaths by suicide in women in five states 
in northeastern Brazil between 1996 and 2018. 
The information presented can support planning 
and decision-making for the prevention of suicide 
among women in northeastern Brazil.
Key words  Suicide, Women, Time series studies
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Introduction

Suicide is a deliberate, conscious and intentional 
act of killing oneself. It is a complex and mul-
tidetermined phenomenon, which involves psy-
chological, biological, social, environmental and 
cultural issues1. It is considered a serious public 
health problem in the world. Every year 800,000 
suicides are reported worldwide, corresponding 
to 1.4% of all causes of death (11.4 deaths per 
100,000 inhabitants)2. 

The highest suicide mortality rates in 2015 
were observed in Southeast Asia and Europe, 
with mortality rates ranging from 11.9 to 14.0 
deaths per 100,000 inhabitants. The lowest coef-
ficients were observed in the Eastern Mediterra-
nean (3.8 to 4.3 deaths per 100,000 inhabitants). 
In addition, 78% of suicides occurred in develop-
ing countries2. 

There were 55,649 deaths from suicide (5.5 
per 100,000 inhabitants) in Brazil between 2011 
and 2015. The highest risk of suicide was ob-
served in males (8.7/100 thousand men), repre-
senting about four times higher than the female 
coefficient (2.4/100 thousand women)3, consti-
tuting a similar profile to that observed in other 
countries4. However, the proportion of suicide 
attempts among women exceeds that of men. In 
a retrospective cohort conducted in Brazil, it was 
found that 535 of 803 cases of suicide attempts 
were female, representing 65.8% of the total5, 
thus signaling the importance of studying sui-
cides in the female population6,7. 

It was observed in a multicenter study which 
included 17 countries in Asia, Africa, Europe, 
America and the Middle East, that women at 
higher risk of suicide were single, young, less edu-
cated and had some mental disorder8. Regarding 
risk factors, traumatic events such as abortion, 
postpartum depression, eating disorders, lifelong 
depression and social isolation stood out9-11.

Considering the relativization of data due 
to population, territorial differences and the 
non-standardization of gross rates, it is high-
lighted that the suicide mortality rate in Brazilian 
women (2.4 deaths per 100,000 women)3 is 4 to 
5 times lower than in countries with higher mor-
tality rates from this cause (South Korea (11.40) 
and Japan (7.94))4,12. The highest mortality rates 
are in the states of south-central Brazil, ranging 
from 2.7 to 4.9 deaths per 100,000 inhabitants3.

Although Brazilian rates are considered 
low-level rates by WHO (<5.0 deaths per 100,000 
women), a study developed by Rodrigues et al.13 
in Brazil showed an upward trend in female sui-

cides between 1997 and 2015 in all age groups 
studied (15-29, 30-39, 40-59 and ≥60 years); a 
result corroborated by the study of Alicandro et 
al.4.

In the same direction, although mortali-
ty rates due to female suicides in the Northeast 
have the lowest coefficients in Brazil, there was 
an upward trend in mortality trends in most of 
the states and age groups studied13. However, it 
is important to highlight that these coefficients 
may be underestimated due to the large propor-
tion of deaths classified as undetermined intent 
(UD) (in Brazil and the Northeast, between 1996 
and 2018, 250,233 and 69,641 (27.8%) deaths 
whose intention was undetermined, respectively. 
In the Northeast, these data ranged from 1,668 
(17%) indeterminate deaths in 1996 to 3,569 
(29%) in 2018)14-16. Moreover, it is noteworthy 
that this Brazilian region has great socioeconom-
ic vulnerability and high income concentration, 
associated with the process of dissemination and 
internalization of violence in the 2000s17.

Therefore, this article aims to analyze the 
temporal trend of suicide mortality in women in 
the states of northeastern Brazil.

Methodology

This is an ecological study of temporal tendency 
with the study population consisting of deaths of 
women by suicide in northeastern Brazil states 
from 1996 to 2018, in the age group of 10 to 60 
or more years in women. The official data on 
mortality from suicide was obtained from the 
Information System on Mortality of the SUS 
Department of Informatics (SIM/DATASUS) on 
May 13, 2020.

Thus, due to the limitations in the quality 
of information on death records, and because 
there is no consensus in the literature on the best 
correction method to be used15, in this study we 
chose to use the methodology correction used 
by the Ministry of Health, in which the death re-
cords coded as suicide (X60 to X84) were added 
due to exogenous poisoning of undetermined 
intent (Y10 to Y19) and sequelae of intentional 
self-harm (Y87.0)3,18,19.

Age-specific gross mortality rates were esti-
mated and standardized by the direct method, 
using the World population proposed by the 
WHO20 as the standard population. Mortality 
coefficients were calculated by 100,000 women. 

Death records were extracted according to 
race/color, place of occurrence and means by 
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which the aggression was perpetrated. These 
characteristics were also obtained by adding the 
records classified as suicide, exogenous intoxica-
tion of undetermined intent and sequelae of in-
tentional self-harm. Sociodemographic variables 
were categorized as: race/color - white, black/
brown, yellow and indigenous; civil status - sin-
gle, married, legally separated, widowed and oth-
ers. Furthermore, the place of death was stratified 
into: hospital; public highway; residence; another 
health facility; or others. The means of suicide 
perpetration was stratified into: chemical poi-
soning; hanging/strangulation; firearm, explosive 
devices; smoke, fire and flames; penetrating or 
blunt object; jumping from a high place; moving 
object, motor vehicle impact, or other means.

Relative frequencies for these variables were 
calculated for each Northeast state and bar 
graphs were constructed. The difference between 
the categories of each variable according to states 
and the Northeast region was evaluated by the 
Chi-squared and Fisher exact tests according 
to the distribution of the categories of the vari-
ables, considering statistically significant values 
of p≤0.05.

The temporal trend analysis was performed 
in two stages: an exploratory analysis was initial-
ly performed using the autocorrelation function 
and the Durbin-Watson test to assess the auto-
correlation of the historical series21. Once the 
temporal dependence of the data was confirmed, 
the temporal trend was evaluated by generalized 
linear models. Negative binomial regression was 
then used since the dependent variable (death 
count) presented overdispersion (greater than 
average variance). 

In this analysis, the number of deaths ex-
pected for each year represented the dependent 
variable, while the centralized calendar year 
represented the independent variable. Weighted 
regression models were estimated as proportion-
al to population size by adding the parameter 
known as offset, which represents the population 
logarithm of each locality under study21. These 
analyzes were performed in the R version 3.1.0 
program through the MASS library, considering 
statistically significant values of p≤0.05. 

The historical series are classified as station-
ary, descending or ascending by the Relative Risk 
(RR) assessment and its respective p-value, name-
ly: RR>1 and p-value≤0.05 - historical series clas-
sified as ascending; RR<1 and p-value≤0.05 - his-
torical series classified as descending; RR greater 
than or less than 1 and p-value>0.05 - the histor-
ical series is classified as stationary.

Results

There were 9,742 deaths from suicide in women 
(2.00 deaths per 100,000 women) in the North-
east Region from 1996 to 2018. In this period 
55.55% of the states had standardized suicide 
rates per 100,000 women higher than the North-
east coefficient, which are: Piauí (3.68 deaths), 
Sergipe (3.21 deaths), Ceará (2.95 deaths), Per-
nambuco (2.43 deaths) and Rio Grande do Norte 
(2.27 deaths).

In all states there was an increase in the per-
centage variation when comparing the mortal-
ity rates of the first (1996) and last year under 
study (2018), with the exception of the states 
of Pernambuco (-5.82%) and Rio Grande do 
Norte (-38.43%) that showed a reduction in 
the percentage variation when comparing the 
same periods. In this scenario, the states of Ala-
goas (326.76%), Piauí (311.05%) and Sergipe 
(568.55%) stand out, with increases above 300% 
(data not shown).

The average mortality rates according to age 
group in the northeastern states are not uniform. 
The lowest rates are found in the age group of 10 to 
14 years, then fluctuate with increases and decreas-
es. There was a higher coefficient in the fourth de-
cade of life in the states of Ceará and Sergipe, while 
in Maranhão and Paraíba in the fifth decade. Fur-
thermore, there were higher coefficients in older 
adults in the states of Bahia, Pernambuco, Piauí, 
and Rio Grande do Norte (Figure 1).

Regarding sociodemographic variables, it was 
not possible to evaluate the distribution of deaths 
according to education due to the high propor-
tion of deaths recorded as ignored, being higher 
than 30% in the Northeast, ranging from 13.0% 
in Maranhão to 79.50% in Alagoas.

There was a high frequency of deaths among 
women of African descent (black/brown) in all 
analyzed states (p≤0.05), ranging from 59.34% 
in Rio Grande do Norte to 87.09% in Alagoas. 
There was similarly a high proportion of deaths 
in single women (p≤0.05) in all locations (Figure 
1). In all states there was a higher proportion of 
deaths in single women ranging from 47.79% in 
Piauí to 66.67% in Alagoas (p=0,04) (Figure 2).

The place where suicide deaths occurred 
most frequently was the home followed by the 
hospital (p<0.001) in all states and in the North-
east region, except for Pernambuco, where it was 
the hospital followed by the home (43.63% vs 
41.26%, p=0.06) (Figure 3).

Regarding the perpetration means, there 
was a higher frequency of death by hanging and 
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strangulation (p≤0.05), ranging from 35.57% in 
Sergipe to 63.79% in Piauí, followed by deaths 
perpetrated by chemical substances, except for 
the state of Pernambuco, where chemical sui-
cides followed by hanging/strangulation stood 
out (40.50% vs. 32.91%, p=0.003) (Figure 4). In 
suicides carried out by chemical substances, there 
was a higher proportion of deaths caused by pes-
ticides in all localities (p≤0.05).

Regarding the temporal trend, there was an 
ascendancy profile in the Northeast region and in 
all its states, except for Pernambuco, Rio Grande 
do Norte, Sergipe and Maranhão, where the tem-
poral evolution pattern was stationary. There was 
an upward trend in the Northeast Region in all 
age groups, while there was no temporal evolu-
tion pattern according to age group in the north-
eastern states (Table 1).

Discussion

In the Northeast region and in five of its nine 
states, there was an upward trend in suicide mor-
tality rates. In addition, the highest proportion 
of deaths occurred in black women (black and 
brown), single, in the home with the main means 
of perpetration hanging and exogenous intoxica-
tion. The average mortality rate of the Northeast 
region represented 2.0 deaths per 100,000 wom-

en, thus matching the national average mortality 
rate between 2011 and 2015 (2.04/100,000)3.

The magnitude of mortality from suicide 
evidenced in the Northeast states is considered 
low by the WHO (<5.0 deaths per 100,000 wom-
en). However, six northeastern states (Piauí, 
Sergipe, Ceará, Pernambuco and Rio Grande 
do Norte) whose suicide rates of women stan-
dardized per 100,000 were higher than the av-
erage of the Northeast region (2.0 deaths), and 
similar to the rates observed in Mato Grosso do 
Sul (3.7/100,000 women), which had the highest 
rates in Brazil from 2011 to 20153.

Despite the low magnitude of mortality rates 
in the Northeastern states when compared to 
the developed countries of Western Europe and 
Asia4,12, the northeastern states show an upward 
trend in the evolution of suicide mortality in a 
large proportion (55.5%), as well as Brazil in the 
period from 2004 to 201522-24.

Similarly, mortality rates in the United States, 
Greece, the United Kingdom and Australia4,25 
were rising in the 2000s. It is argued that this real-
ity is correlated with the increased prevalence of 
mental health problems following the 2008 eco-
nomic crisis, which increased unemployment, 
homeless people, and household indebtedness, 
among other factors4,26. The Northeast region 
represents one of the regions of greatest socio-
economic vulnerability in Brazil, and difficulties 

Figure 1. Average mortality rates according to age group in the states of the Northeast region, from 1996 to 2018.

Source: Mortality Information System (SIM/DATASUS).
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in accessing health services, including mental 
health, constitute factors which may be contrib-
uting to the rise in suicide27.

Regarding the mortality trend by age group, 
there is an upward trend in women aged 60 and 
over in six states in the Northeast. This result is 
in agreement with that presented by other Brazil-
ian studies13,28, which showed increased mortality 
from suicide in older adults. Suicide in older fe-
males occurs after various types of violence suf-
fered throughout life. In addition, older women 
committed suicide after having strictly adhered 
to the gender role established by patriarchal so-
ciety10.

In the comprehensive context on suicidal be-
havior in older adult women in the Northeast Re-
gion9, it was identified that the attempt to com-

mit the fatal act comes after a long journey of 
social isolation, depression, marital breakdown 
and family abandonment. And while suicide 
rates in Western/Occidental women are lower 
than in Eastern/Oriental women29, it is a fact that 
women are subject to greater social regulation 
and gender oppression, which in turn has an ef-
fect on self-harming behavior throughout the life 
cycle. In maintaining the scenario and violence 
cycles surrounding women, the Strategic Action 
Agenda for Suicide Surveillance and Prevention 
and Health Promotion in Brazil30 establishes a 
priority of addressing intimate partner violence 
prevention as one of the motivations for suicide 
based on gender relations.

Regarding the race/color of suicidal women 
in the studied region, the highest proportion 

Figure 2. Proportion of deaths from suicide among women living in the states of Northeast Brazil, from 1996 to 
2018, according to marital status and race/color.

Source: Mortality Information System (SIM/DATASUS).
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of deaths in brown and black women is similar 
to that observed for Brazil in 2010, in which a 
higher suicide coefficient was observed in brown 
women31.

There was a higher proportion of suicide 
deaths in single women in the Northeastern 
states, as shown in the Suicide Epidemiological 
Bulletin in Brazil3 and in an international study 

Figure 3. Proportion of deaths from suicide among women living in the states of Northeast Brazil, from 1996 to 
2018, according to place of occurrence.

Source: Mortality Information System (SIM/DATASUS).
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Figure 4. Proportion of deaths from suicide among women living in the states of Northeast Brazil, from 1996 to 
2018, according to means of suicide perpetration.

Source: Mortality Information System (SIM/DATASUS).
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Table 1. Temporal trend of suicide mortality rates among women living in Northeastern states from 1996 to 2018, 
by state, age group and p-values.

Age group (year) RR p-values
Temporal 

Trend
Age group (year) RR p-values

Temporal 
Trend

AL BA

10 to 14 0.99 0.966 ST 10 to 14 1.001 0.956 ST

15 to 19 0.98 0.326 ST 15 to 19 0.99 0.803 ST

20 to 29 1.05 0.0006 UP 20 to 29 0.98 0.61 ST

30 to 39 1.003 0.847 ST 30 to 39 1.02 0.03 UP

40 to 49 1.06 0.0004 UP 40 to 49 1.01 0.06 ST

50 to 59 1.01 0.603 ST 50 to 59 1.03 0.002 UP

60 or more 1.02 0.381 ST 60 or more 1.03 <0.0001 UP

Total 1.02 0.0005 UP Total 1.02 <0.0001 UP

CE MA

10 to 14 0.99 0.687 ST 10 to 14 0.9 0.22 ST

15 to 19 1.001 0.323 ST 15 to 19 0.97 0.534 ST

20 to 29 1.003 0.577 ST 20 to 29 1.001 0.756 ST

30 to 39 0.99 0.996 ST 30 to 39 0.98 0.516 ST

40 to 49 0.98 0.733 ST 40 to 49 1.06 0.134 ST

50 to 59 1.003 0.728 ST 50 to 59 0.98 0.594 ST

60 or more 1.02 0.005 UP 60 or more 1.05 0.169 ST

Total 1.001 0.03 UP Total 1.001 0.678 ST

PB PE

10 to 14 1.05 0.158 ST 10 to 14 0.98 0.416 ST

15 to 19 1.06 0.001 UP 15 to 19 0.99 0.246 ST

20 to 29 1.05 <0.0001 UP 20 to 29 0.98 0.008 DW

30 to 39 1.03 0.03 UP 30 to 39 0.99 0.672 ST

40 to 49 1.05 0.001 UP 40 to 49 0.99 0.735 ST

50 to 59 1.03 0.04 UP 50 to 59 1.001 0.33 ST

60 or more 1.04 0.04 UP 60 or more 1.007 0.39 ST

Total 1.05 <0.0001 UP Total 0.99 0.22 ST

PI RN

10 to 14 1.05 0.111 ST 10 to 14 1.06 0.158 ST

15 to 19 1.01 0.293 ST 15 to 19 0.98 0.55 ST

20 to 29 1.04 <0.0001 UP 20 to 29 1.001 0.921 ST

30 to 39 1.01 0.332 ST 30 to 39 1.004 0.72 ST

40 to 49 1.05 <0.0001 UP 40 to 49 0.98 0.313 ST

50 to 59 1.03 0.02 UP 50 to 59 1.01 0.359 ST

60 or more 1.04 0.003 UP 60 or more 0.99 0.749 ST

Total 1.03 <0.0001 UP Total 1.003 0.534 ST

SE NE

10 to 14 1.04 0.107 ST 10 to 14 1.02 0.04 UP

15 to 19 1.02 0.142 ST 15 to 19 1.01 0.02 UP

20 to 29 0.98 0.293 ST 20 to 29 1.01 0.0001 UP

30 to 39 0.98 0.166 ST 30 to 39 1.001 0.02 UP

40 to 49 1.01 0.316 ST 40 to 49 1.02 <0.0001 UP

50 to 59 1.01 0.494 ST 50 to 59 1.02 <0.0001 UP

60 or more 1.04 0.022 UP 60 or more 1.03 <0.0001 UP

Total 1.001 0.104 ST Total 1.02 <0.0001 UP
ST: Stationary mortality trend; UP: Upward Mortality trend; DW: Downward mortality trend.

Source: Elaborated by the authors. 
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which covered 17 countries8. Although marriage 
is not a guarantee of psychological, economic 
and social balance, the largest number of single 
women who commit suicide may present other 
deficits in social skills, which are related to dif-
ficulties in social interactions, dissatisfaction in 
relationships, presence of social anxiety and low 
self-esteem. 

In this study, it was found that the highest 
frequency of female suicides during the decades 
analyzed occurred in households followed by 
hospitals. These facts can be better understood 
by social dynamics, since women have histori-
cally long been deprived of working outside the 
home and having equal spaces with men in poli-
tics and public settings, leaving them with house-
hold chores and to care for children. Moreover, in 
this same place of greater experiences of female 
life, it is also the largest scenario of self-destruc-
tive acts32.

Regarding the hospital emerging as a place of 
high occurrence of female deaths, it is noteworthy 
that although only 22% of people who attempt 
suicide enter the emergency room in Brazil33, it 
is precisely women who have a higher frequency 
of suicide attempts, and in turn are more admit-
ted to these services after their suicide attempt, 
which can result in death in the hospital setting.

Hanging and exogenous poisoning stood out 
regarding the perpetration means in suicides in 
northeastern women. Hanging accounted for 
46% of suicide in the Northeast, ranging from 
30.8% to 62.3%, which is a similar proportion to 
Brazil’s average between 2011 and 2015 (47.0%). 
The high prevalence of deaths by this means has 
also been found in other parts of the world such 
as South Africa, in which it reached 41% in fe-
male suicide12. Hanging is a perpetration means 
with high lethality.

In relation to exogenous poisoning which 
includes medicines and pesticides, they in turn 
represent the main means used in suicide at-
tempts by women in Brazil5,34, and represent the 
second cause of suicide death in women in the 
country and in the Northeast region and all its 
states. Therefore, in corroborating World Health 
Organization recommendations, reducing access 
to potentially lethal substances is one of the most 
effective ways to prevent intentional poisoning.

The low proportion of the use of firearms as a 
means of perpetrating female suicide in the states 
of the Northeast region from 1997 to 2016 and 
in Brazil from 2011 to 2015 may be due to the 

reduction in the circulation of firearms due to 
the impact effect of Law No. 10,826/2003, which 
in art. 6 “prohibits the possession of firearms 
throughout the national territory, except in ex-
ceptional cases”35.

It is noteworthy that due to the high degree 
of lethality of firearms, studies show that the ease 
of obtaining firearms increases the incidence of 
suicides2,12,36. An American study found strong 
scientific evidence that decreasing the circulation 
of firearms also decreases the number of suicides 
in the population37.

Contrary to initiatives aimed at reducing the 
circulation of means of perpetrating suicide, the 
Brazilian State has approved measures for the 
mass release of previously banned pesticides, 
many of which are considered to be highly pow-
erful and harmful to human health. In addition, 
the State has facilitated the possession of firearms 
for the general population which could increase 
the suicide rate in the country38,39.

The present study has as a limitation the 
quality of information on death records in the 
Mortality Information System, which can influ-
ence the trend and magnitude of suicide mortal-
ity rates. Studies have shown that there is poor 
quality of information, with deaths due to sui-
cide being registered as an ill-defined cause, an 
event whose intent is undetermined, especially 
as unintentional exogenous intoxication, and 
in some cases they are not even registered in 
the SIM15,18,19.There is no consensus on the best 
methodology for the correction of death records 
to generate more reliable mortality coefficients15, 
however in the present study we sought to miti-
gate this limitation using the methodology used 
by the Ministry of Health.

Conclusion

An upward trend was identified in the analysis of 
the temporal trend of suicide deaths in women in 
Northeastern Brazilian states between 1996 and 
2018. The information presented can support 
planning and decision-making for the preven-
tion of suicide among women in northeastern 
Brazil, mainly to treat suicides of women in a re-
gion of the country that still has a difficult social 
and economic situation. In addition, it points to 
the need for further studies dealing with the cor-
rection of deaths by suicide, in view of this weak-
ness in the Brazilian death data.
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