
181

30 YEARS30 YEARS
1988 - 2018

Acta Paul Enferm. 2018; 31(2):181-6.

External causes of mortality in pregnant and puerperal women
Causas externas de mortalidade em mulheres grávidas e puérperas
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Abstract
Objective: To describe deaths due to accidents, suicides and homicide among pregnant or puerperal women.
Methods: This was a retrospective study on 169 deaths (108 of pregnant women and 61 of puerperal women) in the state of Pernambuco, Brazil, 
covering the years 2006 and 2014, for which the data source was the Mortality Information System (SIM). 
Results: Homicides were the main type of violence for pregnant women (34.9%) and puerperal women (23.1%). The deaths occurred in the age 
group of 20-49 years (n = 122; 72,2%), among women of nonwhite race/color (n = 141; 83,4%) and with no companion (n = 129; 76,3%).
Conclusion: Investigating deaths due to external causes during the pregnancy-puerperal period provides information that is useful for 
implementation of violence prevention strategies. 

Resumo
Objetivo: Descrever as mortes por acidentes, suicídios e homicídios entre gestantes e puérperas.
Métodos: Estudo retrospectivo de 169 óbitos (108 de gestantes e 61 puérperas) no estado de Pernambuco entre os anos de 2006 e 2014 com 
uso da fonte de dados do Sistema de Informações sobre Mortalidade (SIM).
Resultados: Homicídios foram o principal tipo de violência em gestantes (34,9%) e puérperas (23,1%). Os óbitos ocorreram na faixa etária de 20 
a 49 anos (n = 122; 72,2%), em mulheres de raça/cor não branca (n = 141; 83,4%) e sem companheiro (n = 129; 76,3%).
Conclusão: A investigação dos óbitos por causas externas durante o período gravídico-puerperal fornece informações úteis para a implementação 
de estratégias de prevenção da violência.

Resumen
Objetivo: Describir las muertes por accidentes, suicidios y homicidios entre mujeres embarazadas o puérperas.
Métodos: Se trata de un estudio retrospectivo sobre 169 defunciones (108 de mujeres embarazadas y 61 de puérperas) en el estado de 
Pernambuco, Brasil, para los años 2006 y 2014, cuya fuente de datos fue el Sistema de Información sobre Mortalidad (SIM). 
Resultados: Los homicidios fueron el principal tipo de violencia para con las mujeres embarazadas (34,9%) y las puérperas (23,1%). Las muertes 
sucedieron en el grupo de edad de 20 a 49 años (n = 122; 72,2%), entre mujeres de raza/color no blancas (n = 141; 83,4%) y sin pareja estable 
(n = 129; 76,3%).
Conclusión: La investigación de las muertes por causas externas durante el período embarazo-puerperal proporciona información útil para la 
implementación de estrategias de prevención de la violencia. 
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Introduction

Maternal death is considered to be an important in-
dicator of the quality of care provided for women’s 
health and of the social realities of a country.(1) It 
has close links with sociocultural and biological 
determinants, especially in relation to gender in-
equalities.(2)

The World Health Organization (WHO) de-
fines maternal death as the death of a woman 
during pregnancy or within a period of 42 days 
after the end of the pregnancy, regardless of the 
duration or location of the pregnancy, due to any 
cause relating to or aggravated by measures tak-
en towards the woman, except for accidental or 
incidental causes.(3) Another definition, from 
the Maternal Mortality Study Group, define preg-
nancy-related death as the death of a woman, due 
to any cause, during pregnancy or even up to a 
year after the pregnancy.(4)

These definitions enable identification of ma-
ternal deaths, based only on their causes, as di-
rect or indirect.(3) Direct deaths are those due to 
complications relating to pregnancy and delivery 
and after childbirth. These comprise interven-
tions, omissions or incorrect treatment; or chains 
of events resulting from any one of the items 
above.(5) Indirect deaths are related to preexisting 
diseases or to diseases that developed during the 
pregnancy, but not due to direct obstetric causes, 
although they may have been aggravated by the 
physiological effects of the pregnancy.(6)

Therefore, it is evident that all deaths due to ex-
ternal causes during the pregnancy-puerperal peri-
od are excluded from construction of the maternal 
mortality indicator, i.e. deaths are classified only as 
deaths caused by external injuries, without any ref-
erence to pregnancy or puerperium.(7) These deaths 
include injuries caused by car accidents, drowning, 
poisoning or falls, and also violence such as aggres-
sion, homicides, suicides and sexual abuse.(8)

To comprehend and gain knowledge of the de-
terminants of violence and accidents, and the extent 
of these events, it is necessary to perform systemat-
ic data analysis on morbidity and mortality due to 
external causes.(9) However, due to the complexity 

of ascertaining the exact nature of accidents and 
violent events, their classification always involves a 
degree of imprecision.(10)

For this reason, the relationship between ma-
ternal death and external causes is unknown and 
rarely investigated through maternal death sur-
veillance systems in Brazil. This worsens the lev-
el of underreporting, since these causes are rated 
as non-obstetric and are therefore automatically 
eliminated from construction of the official mater-
nal mortality indicator.(7) 

Inclusion of these deaths in official data will 
make it possible to characterize and ascertain the 
relevance and trends among these deaths and will 
provide information for developing strategies and 
guidance for public policies with the objective of 
reducing and preventing these injuries. This study 
aimed to describe deaths due to external causes 
(accidents, suicides and homicides) among preg-
nant women or puerperal women in the state of 
Pernambuco (Brazil), during the period from 2006 
to 2014.

Methods

This was a retrospective study conducted in the 
state of Pernambuco, covering the years 2006 and 
2014, for which the data source was the Mortality 
Information System (SIM). The study population 
was composed of pregnant or puerperal women 
who died due to external causes (accidents, suicides 
and homicides).

To classify causes of death, we used chap-
ter XX of the 10th Revision of the International 
Classification of Diseases (ICD),(11) which lists ex-
ternal causes, divided according to the circumstanc-
es of these deaths: transport accidents (V01-V99), 
suicides (X60-X84) and homicides (X85-Y09). Out 
of the total number of deaths that occurred during 
the years 2006 to 2014 (n = 207); 39 deaths relat-
ed to other external causes were excluded from the 
analysis (Exposure to inanimate mechanical forces 
(W20-W49) - 1; Accidentall drowning and submer-
sion (W65-784) – 4; Exposure to electric current, 
radiation and extreme ambient air temperature and 
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pressure - (W85-W99) – 6; Accidental exposure to 
other and unspecified factors (X58-X59) – 2; Event 
of undetermined intent (Y10-Y34) – 22; Falls 
(W00-W19) – 3; Other land transport accidents 
(V80-V89) – 1).

The following variables were analyzed: age 
group, race/color: white (white and yellow) or non-
white: (black and brown), marital situation: with no 
companion (single, widowed or legally separated) 
or with companion (married or consensual partner-
ship), location of the occurrence (home, healthcare 
establishments or public environment), provision 
of medical care and necropsy. The variables of oc-
cupation and education level were not analyzed due 
to the lack of information records: n = 63 (37.3%) 
and n = 54 (31.9%), respectively. 

For the descriptive analysis on the data, we used 
the EpiInfo software, version 7. Descriptive statis-
tics with frequency distribution were used. 

The project was approved by the Research 
Ethics Committee of the Instituto de Medicina 
Integral Professor Fernando Figueira (CAEE: 
46848515.9.0000.5201). 

Results 

169 deaths were studied, among which 108 (63.9%) 
were in the pregnant women group and 61 (36,1%) 
in the puerperal women group. Table 1 shows that 
the highest percentages of deaths were due to homi-
cides, both during pregnancy n = 59 (34,9%) and 
puerperium n = 39 (23,1%). 

Table 2 shows that most deaths occurred in the 
age group of 20-49 years (n = 122; 72.2%), among 
women of nonwhite race/color (n = 141; 83.4%) and 
with no companion (n = 129; 76.3%). Regarding 
the location of the occurrence, deaths due to acci-
dents were most frequent in public environments, 
accounting for 21 deaths (12.4%) among pregnant 
women and 7 (4.1%) among puerperal women. 
Deaths due to suicides occurred mostly in health-
care establishments during pregnancy (n = 6; 3.6%) 
and in healthcare establishments during the puerpe-
rium (n = 4; 2.4%). Deaths due to homicides were 
predominantly in public environments (n = 24; 
14.2%) and at home (n = 18; 10.7%) for pregnant 
women and puerperal women, respectively. 

Table 1. External causes for death among pregnant and 
puerperal women 

Year

Pregnant women Puerperal women

Accidents Suicides Homicides Accidents Suicides Homicides

n(%) n(%) n(%) n(%) n(%) n(%)

2006 3(14.3) 5(23.8) 6(28.6) - - 7(33.3)

2007 3(12.0) 1(4.0) 11(44.0) 1(4.0) 3(12.0) 6(24.0)

2008 7(28.0) 3(12.0) 8(32.0) - 1(4.0) 6(24.0)

2009 3(15.8) - 7(36.8) 4(21.1) 1(5.3) 4(21.1)

2010 6(24.0) - 7(28.0) 3(12.0) 2(8.0) 7(28.0)

2011 3(30.0) - 6(60.0) - - 1(10.0)

2012 4(21.1) 1(5.3) 4(21.1) 4(21.1) 1(5.3) 5(26.3)

2013 5(62.5) - - - 1(12,5) 2(25.0)

2014 3(17.6) 2(11.8) 10(58.8) 1(5.9) - 1(5.9)

Total 37(21.9) 12(7.1) 59(34.9) 13(7.7) 9(5.3) 39(23.1)

Table 2. Socio-demographic data, location and characteristics 
of the death of pregnant and puerperal women

Type of death

Accidental          Suicide Homicide

Variables
Pregnant 
(n = 37)

Puerperal 
(n = 13)

Pregnant  
(n = 12)

Puerperal 
(n = 9)

Pregnant 
(n = 59)

Puerperal 
(n = 39)

n(%) n(%) n(%) n(%) n(%) n(%)

Age group

10-19 years 9(5.3) 3(1.8) 4(2.4) 3(1.8) 21(12.4) 7(4.1)

20-49 years 28(16.6) 10(5.9) 8(4.7) 6(3.6) 38(22.5) 32(18.9)

Race/color(a)

White 7(4.1) 2(1.2) 1(0.6) 1(0.6) 7(4.1) 4(2.4)

Nonwhite 29(17.2) 11(6.5) 11(6.5) 8(4.7) 49(29.0) 33(19.5)

Marital status(b)

Married or 
widowed

6(3.6) 5(3.0) 3(1.8) 3(1.8) 10(5.9) 7(4.1)

Single or 
divorced

27(16.0) 14(8.3) 9(5.3) 3(1.8) 46(27.2) 30(17.8)

Location of the 
occurrence

Healthcare 
establishments

13(7.7) 5(3.0) 6(3.6) 4(2.4) 10(5.9) 3(1.8)

Home - - 5(3.0) 4(2.4) 17(10.1) 18(10.7)

Public 
environment

21(12.4) 7(4.1) - 1(0.6)
-

24(14.2) 15(8.9)

Others 3(1.8) 1(0.6) 1(0.6) 8(4.7) 3(1.8)

Medical care in the 
period(c)

Yes 13(7.7) 5(3.0) 4(2.4) 4(2.4) 8(4.7) 3(1.8)

No 20(11.8) 4(2.4) 4(2.4) 4(2.4) 39(23.1) 32(18.9)

Necropsy(d)

Yes 30(17.8) 7(4.1) 9(5.3) 7(4.1) 50(29.6) 28(16.6)

No 5(3.0) 3(1.8) 1(0.6) 1(0.6) 5(3.0) 10(5.9)

No information: a(n=6; 3.6%); b(n=6; 3.6%); c(n=17; 10.2% and n = 12; 7.2%); d(n = 9; 5.4% and 4; 
2.4%) 

Among the 169 deaths analyzed, 103 women 
(60.9%) did not receive medical care at the time of 
death, especially in the case of homicides, for which 
the numbers were 39 (23.1%) for pregnant women 
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and 32 (18.9%) for puerperal women. In relation 
to 131 deaths (77.5%), a necropsy was performed, 
among which for homicides during pregnancy, 
there were n = 50 (29.6%) (Table 2).

Table 3 presents the main underlying causes for 
death within the chapter of external causes. It was 
found that the greatest proportions of death for the 
pregnant and puerperal groups were due to the fol-
lowing causes: occupant of vehicle in traffic acci-
dent (n=42; 84.0%), Injury due to gunshot wounds 
(n=55; 56.1%) and Injury caused by cutting, pene-
trating or blunt object (n=32; 32.7%). For pregnant 
women, traffic accidents (n = 32; 64.0%) and gun-
shot wounds (n = 33; 33.7%) were the main causes 
of deaths. For puerperal women, the main cause of 
deaths was gunshot wounds (n = 22; 22.4%) and 
Injury caused by cutting, penetrating or blunt ob-
ject (n = 11; 11.2%) (Table 3).

cides and suicides reported in the literature allow the 
formulation of hypotheses over the prevalence and 
etiology of death associated with pregnancy, so it is 
quite appropriate to emphasize the importance of 
these deaths in order to preserve the health, safety 
and well-being of women and children.(12)  

	 Research conducted in Colombia also iden-
tified that over half of the deaths due to violent 
causes and accidents involved pregnant women.(10) 
Therefore, including episodes of violence as part of 
the routine investigations in healthcare services, es-
pecially during the prenatal period, might favor ear-
ly identification of cases of violence, thus decreasing 
the number of deaths due to external causes.(15) 

The results from the present study show that 
deaths due to external causes were most prevalent 
among women in the age group between 20 and 49 
years, of nonwhite race/color and with no compan-
ion. Socio-demographic factors may have contributed 
towards the greater occurrence of deaths in this pop-
ulation group. These findings are in accordance with 
those found in other studies.(12,16,17) A study realized 
in Recife (PE) with women victim of homicide have 
identified that 75% of these women were from 20 
to 49 years old, and most of them were brown/black 
and single.(16) A research conducted in 37 states of the 
USA on homicide and suicide associated to pregnan-
cy, observed that the homicides were more frequent 
with young black women, whilst suicides were more 
common among old white women.(13) A research de-
veloped to exam if being pregnant or post-partum 
was associated to an extreme risk of homicide among 
women in Illinois (USA), identified as the victims pro-
file women from 20 to 29 years old who were black 
and single. Pregnant and puerperal women with age 
from 10 to 29 had twice the risk of homicide in com-
parison to the non-pregnant or puerperal women (rel-
ative risk of 2,20 [IC 95% 1,70-2,85]).(17) 

Public environments were the main location of 
occurrences of accidental and violent events. This 
result draws attention to the violence involved in 
these events, which does not allow the possibility of 
survival of the victim. A study that aimed to identify 
the number of homicides due to gunshots in a state 
capital in northeastern Brazil found that among the 
female victims of gunshot injuries that occurred in 

Table 3. Description of underlying causes of death among 
pregnant and puerperal women

Causes
Pregnant 
woman

Puerperal 
woman

Total

n(%) n(%) n(%)

Accidents

Occupant of vehicle or motorcycle 
injured in a traffic accident (V23-89)

32(64.0) 10(20.0) 42(84.0)

Pedestrian injured in a traffic accident 
(V09)

5(10.0) 3(6.0) 8(16.0)

Suicides

Self-intoxication through exposure to 
drugs or pesticides (X61-68)

8(38.1) 4(19.0) 12(57.1)

Self-inflicted injuries through drowning 
or hanging (X70-71)

4(19.0) 2(9.5) 6(28.6)

Deliberated self-inflicted injuries 
(X60-84)

0(0.0) 3(14.3) 3(14.3)

Homicides(a)

Injury due to gunshot wounds (X95) 33(33.7) 22(22.4) 55(56.1)

Injury caused by cutting, penetrating or 
blunt object (X99-Y00)

21(21.4) 11(11.2) 32(32.7)

Agressions (X85-Y09) 5(5.1) 6(6.1) 11(11.2)

Discussion

This study results have shown homicide as the main 
violent death cause among pregnant and puerperal 
women. Suicide was the most frequent among preg-
nant women. Before the early 90’s, there was little re-
search on homicide or suicide during and after preg-
nancies,(12) but nowadays there’s substantial evidence 
that homicide and suicide are common death causes 
associated to pregnancy.(13,14) The number of homi-
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public environments, only a small proportion sur-
vived the aggression. One third of the women who 
initially survived subsequently died in hospital.(18)

Necropsy was not performed in the cases of all 
deaths due to external causes among pregnant and 
puerperal women. This procedure is indicated for im-
proving the accuracy of information on causes of nat-
ural and violent deaths.(7)  A study that described the 
incompleteness of death registries in the SIM due to 
external causes in the state of Pernambuco, indicated 
a high incompleteness of the variable necropsy.(7) The 
Medical Legal Institute (IML) is the Official Body that 
performs necropsies in cases of deaths due to external 
causes, aiming to elucidate the causes that originated 
the event. For any resulting death and/or suspicion 
of an external cause, the filling of the Declaration of 
Death (DO) must be performed by an IML coroner or 
expert after body necropsy, or by a designated expert, 
if the locality does not have an IML building.(19,20) The 
state of Pernambuco has three IMLs with professionals 
trained to receive the bodies and perform the necrop-
sy. Therefore, the high proportion of incompleteness 
of the necropsy variable leaves doubts about possible 
negligence in the filling of the variable in the DO by 
the professionals of IML, or part of the deaths due to 
external causes have not been referred to IML.(7) 

Among the causes of death, traffic accidents 
stood out among the accidental causes of external 
deaths. In developed countries, this type of acci-
dent is responsible for up to 80% of cases of injury 
during pregnancy.(20) When traffic accidents occur 
during pregnancy, they are usually associated with 
increased risk of obstetric complications, such as 
premature rupture of membranes, placental abrup-
tion, premature birth, abortion, uterine rupture 
and fetal and/or maternal death.(21)

Accidents caused by motorcycles were also 
responsible for a large proportion of the deaths 
among pregnant and puerperal women. A similar 
study conducted in Nigeria found that over 83% of 
hospitalizations due to automotive vehicle accidents 
during pregnancy involved a motorcycle.(22) 

To decrease the numbers of cases of accidents 
and consequently the mortality rate, greater in-
vestment is required to maintain traffic safety, with 
more efficient inspection and surveillance com-

bined with educational campaigns that sensitize 
drivers towards respecting traffic laws.(23) 

Among deaths due to suicide, the main meth-
od used was self-intoxication through exposure to 
drugs and pesticides, which was a finding consistent 
with what has been described in the literature.(24) 
Historically, pregnancy has been considered to be a 
factor that prevents suicide.(25) However, several au-
thors have stated that thoughts of death and suicid-
al behavior tend to increase during pregnancy.(26-28) 

Unplanned pregnancy and violence perpetrated 
by intimate partners are the most common causes of 
suicide attempts, because they tend to significantly in-
crease the symptoms of depression.(24,29) In this regard, 
the family, healthcare services, religious groups and the 
community, among other groups, are an indispensable 
part of the support network and can contribute to-
wards decreasing the risk of suicide.(25)

In analyzing deaths due to homicide, gunshot 
wounds were the main cause of death during the puer-
peral period. Homicide is an important, but often un-
reported, cause of maternal mortality.(30) In a study con-
ducted in Brazil, almost 70% of deaths among women 
of fertile age were caused by guns.(16) These deaths are 
also associated, in most cases, with violence perpetrat-
ed by intimate partners and often include situations of 
sexual violence.(31)  A review of the overall prevalence of 
intimate partner homicides has shown that in the USA 
about 45% of homicides against women were commit-
ted by intimate partner. In the United Kingdom this 
proportion is 54% and in South Africa 50%.(13) 

Conclusion 

The results from the present study show that mor-
tality occurred mostly among women from 20 to 
49 years old, generally nonwhite and with no com-
panion. Homicide was the main cause of violence 
against pregnant and puerperal women. Suicide was 
more prevalent amongst puerperal women and ac-
cidents were more prevalent among pregnant wom-
en. Therefore, investigating deaths due to external 
causes during the pregnancy-puerperal period pro-
vides useful information that complements violence 
prevention strategies for this population group.
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