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Abstract
Objective: To analyze the frequency and factors associated with recording deaths due to unspecified external causes in 

Brazil. Methods: This was a cross-sectional study of Mortality Information System data for the year 2017. Univariate logistic 
regression was used to obtain odds ratios (OR) and 95% confidence intervals (95%CI) of nonspecific recording according 
to the explanatory variables – (hospital deaths and deaths certified by coroners). Results: Brazil registered 159,720 deaths 
from external causes; 38.9% occurred in hospital, 83.4% were certified by coroners and 21.7% were from unspecified causes. 
Factors associated with the recording of unspecified external causes were hospital death (OR=2.00 – 95%CI 1.96;2.05) and the 
coroner’s certification  (OR=1.08 – 95%CI 1.04;1.11). Conclusion: The frequency of recording unspecified external causes is 
greater for hospital deaths than for coroner’s certification.
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Introduction

Reliable cause-of-death statistics provide valid 
evidence for informing policy development.1 External 
causes represented a higher percentage of deaths 
in Brazil (12.3%), compared to other countries in 
the Americas (9.5%), Asia (8.5%), Africa (7.5%) and 
Europe (5.6%) in 2017.2

for performing the local procedures necessary for 
inputting records on the Ministry of Health Mortality 
Information System (SIM), which are then shared with 
the National Health Authority for the compilation of 
death statistics.6

In addition to seeking, in the normative structure of 
the medico-legal death investigation system, elements 
for understanding why less accurate information is 
produced, the objective of this research was to analyze 
the frequency and factors associated with recording of 
deaths due to unspecified external causes in Brazil.

Methods

This was a cross-sectional study using secondary 
data from the SIM database. 

Deaths with original underlying cause – a cause 
prior to investigation by the death surveillance service 
– are considered to be external causes, i.e. those 
provided for in codes V01 to Y98 of the 10th Revision of 
the International Statistical Classification of Diseases 
and Related Health Problems (ICD-10). Certification 
of this type of cause is assigned to a coroner or another 
person to whom this role has been given by a judicial 
or police authority.6

External causes were the outcome variable of this 
study, subgrouped into unspecified and defined causes. 
In this study, unspecified causes corresponded to 
records containing unspecified circumstances of death 
on death certificates, according to the Global Burden 
of Disease (GBD) Study list, 2015.5,10

Based on the literature,3,5,11,12 two explanatory 
variables were created from fields contained on the 
death certificate, and they were organized into binary 
categories:

a) Place of occurrence of death – hospital 
(hospital; health centers); and non-hospital 
(residence; public highway; other);
b) Certifying physician – record certified by a 
forensic institute (coroner); and not certified by 
a forensic institute (treating physician; substitute 
doctor; death verification service; other).

Initially, the outcome variables and explanatory 
variables were represented in a flow diagram of the 
frequency of unspecified records; existence of a possible 
multicollinearity was tested by linear regression, using 
tolerance and variance inflation factors (VIF). Finally, 

Death certificates often do not specify the 
circumstance of death due to external causes and are 
therefore of little use to Public Health.3,4 This type of 
unspecific recording, known as garbage codes, is a 
quality indicator of the underlying cause of death.1 Low 
accuracy in recording causes of death forces health 
sectors to spend resources on field investigations. In 
2016, after checking and retrieving information, 15% 
of the 160,000 deaths from external causes remained 
without a specific record in Brazil.5

Brazilian regulatory standards make it mandatory for 
forensic medicine services to provide a death certificate 
for unnatural deaths.6 In locations without this service, 
the death certificate must be issued by a physician. In 
Brazil, the medico-legal death investigation system 
combines medical and scientific investigation with 
police investigation in an open coroner’s court, known 
as the legal medicine system.7 Although this system does 
not determine civil or criminal liability, its objective 
is to establish facts that will be used as the basis for 
defining the legal cause of death.8

The Institutes of Forensic Medicine are part of 
the Brazilian National Public Security System.9 The 
authority of the medico-legal death investigation 
system is therefore recognized within law enforcement. 
Municipal Health Authorities are, however, responsible 

Death certificates often do not specify 
the circumstance of death due to external 
causes and are therefore of little use to 
Public Health. This type of unspecific 
recording, known as garbage codes,  
is a quality indicator of the underlying 
cause of death.
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univariate binary logistic regression was applied to 
test how much the unspecified external cause was 
modified by the occurrence of hospital deaths and 
then by the record certified by a forensic institute. The 
measurement of this change was obtained by odds 
ratios (OR), their respective 95% confidence intervals 
(95% CI) and p-value <0.05. R software (version 4.0.2) 
was used for all the analyses.

This study was based on non-nominal secondary 
data in accordance with National Health Council 
Resolution No. 466, dated December 12, 2012, which 
standardizes research involving human beings.

Results

In 2017, Brazil recorded 159,720 deaths from 
external causes, of which 38.9% were in hospitals, 
83.4% were certified by forensic medicine and 21.7% 
were attributed to unspecified causes. Coroner’s 
certification 74.9% of hospital deaths and 93.0% of 
events in residences/public highways (Figure 1).

Occurrence of hospital deaths (n=61,922) certified 
by coroners (n=44,702) presented 30.7% (13,726) 
nonspecific codes, while those issued by other death 
verification services had 24.5% nonspecific codes 

(n=3,670). In turn, occurrence of home/public 
highway deaths (n=87,976) certified by coroners 
had 17.5% (n=15,353) unspecified causes, and those 
issued by other death verification services had 11.9% 
(n=785) unspecified causes (Figure 1).

The odds ratio (OR) for hospital deaths 
being recorded with a nonspecific code was 2.00  
(95%CI 1.96;2.05), compared to those that occurred 
at home/public highway, with an effect similar on the 
interaction of independent variables. However, when 
the independent variable was only death certified by 
a coroner, the odds ratio was lower: OR=1.08 - 95%CI 
1.04;1.11 (Table 1). The independent variables did not 
present multilinearity: tolerance >0.7 and VIF <1.5.

Discussion

Deaths occurring in hospitals and certified by 
forensic institutes were associated with recording of 
death due to unspecified external causes. This type 
of garbage coding was, however, more likely to be 
modified by the hospital event and by its interaction 
with the record issued by coroners.

Previous findings indicated deaths occurring in 
hospitals and records certified by coroners as being 

Source: Mortality Information System, Ministry of Health.
Note: Unreported data were excluded: 0.4% (n=630) of occurrences at the place of death; and 3.1% (n=4,898) by coroners.

Figure 1 – Schematic representation of the frequency of recording deaths due to unspecified external causes, according 
to place of occurrence and coroner, Brazil, 2017
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predictors of unspecified recording. Hospital deaths 
were associated with unspecified causes,11,12 while 
records issued by coroners, while strongly associated 
with ill-defined causes, proved to be a protective factor 
for unspecified causes.11

The occurrence of garbage codes in records issued 
by forensic medicine may involve different reasons 
related to the filling in of the death certificate. 
Sometimes certain data are not properly used or they 
are available only after the death certificate is issued.3 
There are other situations, however, in which the 
coroner does not make the most of the information 
available, which may be disregarded because they do 
not have police reports as a source, for example.13

The correct recording of the external cause of 
death depends on the results of police investigations 
and examinations, which are not always performed 
or completed, and which are affected by poor quality 
investigations at crime scenes.8 This technical-legal 
nature of diagnosis of cause of death in the medico-
legal death investigation system, under police 
operational management, produces information that 
depends on validation procedures standardized by 
Public Security and Justice agencies.8,9

In the medico-legal death investigation system, 
it is not the coroner’s prerogative to determine the 
legal cause of death from unnatural causes, but to 
contribute to its clarification. This is based on the fact 
that the physician does not have legal competence 

to certify definite cause of death, even when the 
probability of the event being attributed to a certain 
circumstance of external cause is high.8 Thus, it is not 
uncommon for the coroner to be led to use a garbage 
death code, to avoid probable inaccuracies in his 
professional work.5,13,14 As a result, it is possible that 
information from hospital records is not used when it 
is not confirmed by police reports.5,13 In deaths from 
natural causes, differently, the entire sequence of 
events is the sole responsibility of the physician, and it 
is acceptable to certify a highly probable cause based 
on the clinical history of the individual. In these cases, 
for the health sector, the epidemiological outcome of 
the event prevails.1,4,15

Although the legal structure of medico-legal 
death investigation systems varies widely worldwide, 
experiences in Brazil and other countries exemplify 
possible ways to deal with the issues and challenges 
of recording deaths from external causes, briefly 
discussed in this article as preliminary notes of an 
ongoing investigation.13,16,17 In certain countries, the 
death certificate is a two-part form, with (i) a section 
for personal information for use at registry offices and 
burial and (ii) another section for recording the cause 
of death. This document format allows the coroner to 
consider results of examinations and criminal reports 
a posteriori.18

Although the findings help to envisage how 
hospital deaths due to external causes can increase the 

Table 1 – Frequency of mortality from unspecified external causes, odds ratio (OR) and respective 95% confidence 
intervals, according to place of occurrence and coroner, Brazil, 2017

Variables Total (n)
Unspecified

Odds ratio 95% confidence 
intervals p-valuea

(n) (%)

Place of occurence

Residence/public highway 97,168 16,518 17.0 1.00 – –

Hospital deaths 61,922 18,022 29.1 2.00 1.96; 2.05 <0.001

Certifying physician

Another certifying physician 21,573 4,460 20.7 1.00 – –

Coroner 133,249 29,173 21.9 1.08 1.04; 1.11 <0.001

Interaction

Residence/public highway 
and coroner 87,976 15,353 17.5 1.00 – –

Hospital death and coroner 44,702 13,726 30.7 2.01 1.96; 2.06 <0.001

a) p-value of the odds ratio, calculated by the Wald test.
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recording of unspecified causes certified by coroners in 
Brazil, this article points to ways for building a classic 
association model, adjusting potential confounding 
variables, such as a complete model with greater 
predictive capacity. Furthermore, qualitative research is 
needed, together with the collection of epidemiological 
data, to achieve a more accurate understanding of the 
phenomenon.

The possibility of predicting unspecified external 
causes, based on the variables ‘hospital death’ and 
‘certified by a coroner’, can support actions to improve 
the recording of violent causes of death on the SIM 
database. As medical-legal research information is 
shared by different social spheres, the promotion of 
an interinstitutional justice-health dialogue, based on 
evidence, may mean a further incentive for building 
intersections between national policies to improve 

the quality of records and the meaning of deaths 
due to external causes, in addition to supporting the 
identification of collaborative best practices of forensic 
medicine with health surveillance services.
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