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Violence-related injury in emergency
departments in Brazil

Vilma Pinheiro Gawryszewski,1 Marta Maria Alves da Silva,2

Deborah Carvalho Malta,2 Scott R. Kegler,3 James A. Mercy,3
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Objective. This article describes the characteristics of violence-related injury (VRI) cases
presenting at emergency departments (EDs) in Brazil and compares circumstances for assault-
related and self-inflicted cases.
Methods. The study is cross-sectional. The data describe cases seen in September 2006 in
62 EDs, representing all 26 states and the Federal District. A total of 4 835 case records were
analyzed. Basic statistical tabulations were complemented by logistic regression analysis to as-
sess potential associations between type of violence (assault or self-harm) and multiple factors.
Results. Males comprised 72.8% of cases while those aged 20 to 29 comprised 35.4%. Alco-
hol use was reported or suspected in 42.7% of cases, more commonly among males. Assault vic-
tims comprised 91.4% of cases versus self-inflicted injuries, which accounted for 8.6%. Three-
fourths of the assault victims were male, while over half of the self-inflicted injury victims were
female. The leading mechanism for assaults was physical force/blunt objects (46.2%), whereas
poisoning was the predominant mechanism for self-inflicted injuries (71.4%). Younger females
were significantly more likely to have been victims of self-inflicted injuries than younger males,
while younger males were more likely to have been victims of assault; this finding is more pro-
nounced in cases where alcohol use was reported. Self-inflicted injuries were significantly more
likely to occur in residences, while assaults were more likely to occur away from home.
Conclusion. These results can improve understanding of the scope and characteristics of
VRIs in Brazil (and thus contribute to national injury prevention efforts), and help identify
areas for future research.
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ABSTRACT

Violence has become a major con-
cern for Brazilian society. Over the
period from 1980 to 2002, homicide
rates more than doubled in Brazil (1).
This change affects the quality of life
by increasing the feeling of being un-
safe, especially among those living in
urban areas. Increasing violence also
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challenges the health sector. Data
from the World Health Organization
(WHO) World report on violence and
health (2) indicate Brazil’s homicide
rate is one of the highest in the world.
As set forth in the report, an impor-
tant step in the public health approach
to violence prevention is gaining “as
much basic knowledge as possible
about all the aspects of violence—
through systematically collecting data
on the magnitude, scope, characteris-
tics and consequences . . .” (2: 4). Col-
lection and analysis of data from
health systems is an important com-
ponent of this process and a valuable
tool in informing efforts to address
public health and social problems
such as violence.

In Brazil, deaths and admissions to
public hospitals due to violence-
related injuries (VRIs) are monitored
using official information systems. The
resulting data sets are managed by the
Brazilian Ministry of Health and can
be easily accessed (3). The data under-
score the substantial impact that vio-
lence has on the Brazilian population,
and establish this issue as both a pub-
lic health and a social problem that
must be remedied. Prior analysis of
these data showed that in 2005 there
were 56 128 deaths due to VRIs (with a
corresponding crude annual mortality
rate of 30.4/100 000) and among these
deaths homicides were predominant
(3). In the same year there were also 
57 635 victims of violence admitted 
to Brazilian public hospitals (with a
corresponding crude annual rate of
31.3/100 000) (3). 

In 2006, to supplement existing data
sources, Brazil’s Ministry of Health led
the implementation of a new national
surveillance system, the Emergency
Department Injury Surveillance Sys-
tem (Sistema de Vigilância de Violências 
e Acidentes, VIVA) to collect data on
injury-related cases seen in hospital
emergency departments (EDs). This
article describes the characteristics of
VRI cases presenting in selected EDs
in Brazil during the month of Septem-
ber 2006 and compares demographic
characteristics and circumstances for
assault-related cases to those for cases
involving self-harm.

MATERIALS AND METHODS

Case definitions 

The current study adopted the fol-
lowing WHO definition for violence:
“The intentional use of physical force
or power, threatened or actual, against
oneself, another person, or against a
group or community that either results
in, or has a high likelihood of resulting
in injury, death, psychological harm,
maldevelopment or deprivation . . .”
(2: 5). Injuries identified as violence-
related were divided into two major
categories: assaults and self-harm. The
definitions used for these two cate-
gories were drawn from the National
Electronic Injury Surveillance System
(NEISS) of the U.S. Consumer Product
Safety Commission (4). The NEISS def-
inition of assault-related injury is as
follows: “Injury from an act of violence
where physical force by [more than] 1
person is used with the intent of caus-
ing harm, injury, or death to another
person; or an intentional poisoning by
another person. This category includes
perpetrators as well as intended and
unintended victims of violent acts (e.g.,
innocent bystanders) . . . ” (4: 3).

The NEISS definition of a self-
inflicted injury (confirmed or sus-
pected) is: “Injury or poisoning result-
ing from a deliberate violent act
inflicted on oneself with the intent to
take one’s own life or with the intent 
to harm oneself. This category in-
cludes suicide, suicide attempt, and
other intentional self-harm . . .” (4: 3).

Data collection

The cross-sectional data used in 
this study come from the VIVA sur-
veillance system. The criteria for ED
participation in the VIVA system in-
cluded: (1) 24-hour operation; (2) loca-
tion in a municipality with high injury
rates (mortality and morbidity); (3) es-
tablished status as a facility commonly
treating injuries; and (4) participation
in a care network or location in a mu-
nicipality that participates in a care
network for treating violence victims.
Another criterion was geographic di-

versity, to ensure a geographically di-
verse data set. Selected EDs meeting
these criteria were invited to partici-
pate in the VIVA system; and those ac-
cepting received financial support
from the Ministry of Health for the
costs of the survey, staff training, etc.
The resulting surveillance system cov-
ered 63 EDs representing 7.4% of all
EDs linked to the public health system
and 39 municipalities (where nearly
20% of the Brazilian population is con-
centrated), with at least one ED from
each of the 26 states and the Federal
District, and each of the capital cities
except Porto Alegre, Belém, and São
Paulo (which were not represented in
the survey due to operational prob-
lems). Although the city of São Paulo
was not represented, EDs in seven
other cities in São Paulo State were in-
cluded. Despite all of these efforts, the
resulting data represent a convenience
sample as opposed to a random sam-
ple of ED-treated injuries. 

Due to the high number of ED visits,
data were collected on an alternat-
ing schedule (day-shift/night-shift) in
each participating ED. All injured pa-
tients admitted during a data collection
period were interviewed by a trained
health professional using a question-
naire. In some instances (such as when
a victim was unconscious), a caretaker
provided the responses. Variables col-
lected by interview included victim de-
mographics (sex, age, race, and educa-
tion), type of transport used to go to
the hospital, intentionality, type of in-
jury (fall, burn, transport-related, as-
sault, self-harm, or other), place of oc-
currence (home, street/public place,
school, workplace, or other), and time
of occurrence. Alcohol use by the vic-
tim (recorded as “yes” or “no”) was
queried in the interview, when sus-
pected by the interviewers, based on
major indicators. For assault-related
cases, variables collected also included
the relationship between the victim
and the perpetrator(s), sex of the per-
petrator(s), and number of perpetra-
tors. The variables collected from med-
ical records included main diagnosis,
body part injured, and disposition.
These variables were selected based on
guidelines from WHO (5) and on data
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collection forms used in ED-based in-
jury surveillance systems in other Latin
American countries (allowing for com-
parisons to be made between the re-
sults of this study and those from other
countries). Another reason for choos-
ing these specific variables was their
association with certain VRI risk fac-
tors (such as alcohol use) based on pre-
vious scientific literature.

The VIVA system was coordinated
and implemented by state and munici-
pal health department professionals
who received training on injury surveil-
lance concepts and use of the question-
naire, supplemented by written instruc-
tions. The study was reviewed and
approved by Brazil’s National Commit-
tee of Ethics in Research (CONEP).

Data analysis

Descriptive analysis. The descriptive
analysis consisted of a series of two-
way (marginal) tabulations. Selected
characteristics of VRI cases were cross-
tabulated by sex of victim and also by
type of violence (assault or self-harm). 

Modeling. Logistic regression mod-
eling was used for simultaneous as-
sessment of the potential associations
between type of violence (assault or
self-harm) and multiple factors. A
number of restrictions were imposed
on the data used in this phase of the
analysis. First, records for individuals
less than 10 years old at the time of in-
jury were excluded, as intentional self-
harm is rarely observed among young
children (and, for very young children,
may not even be considered possible).
Second, candidate modeling factors
were required to have a data-value
completeness rate of approximately
90% or higher (i.e., no more than 10%
of reported cases with missing data
values for each candidate factor). This
criterion was established because the
statistical modeling software (PROC
GLIMMIX, a production version of the
SAS GLIMMIX procedure for use with
SAS version 9.1.3) (SAS Institute, Inc.,
Cary, North Carolina, USA) excludes
records containing missing data for

any analysis factor (6); employing a
completeness requirement of 90%
minimizes the amount of data lost to
the modeling process. The candidate
factors meeting this criterion and in-
cluded in the modeling phase were
sex, age in years, alcohol use (“yes” or
“no”), and place of occurrence (col-
lapsed to “home” versus “away”).
Case records with missing data codes
for any of these factors were excluded.
Lastly, EDs reporting fewer than 20
cases meeting these criteria were ex-
cluded from this phase of the analysis.
This restriction was applied in order to
achieve computational stability during
the model estimation process (which
included an assessment of potential
“group effects” within individual
EDs). After applying these restrictions,
a total of n = 3 871 case records repre-
senting 43 hospital EDs were available
for the modeling phase.

Although education level was a can-
didate factor for the modeling phase, it
was excluded in the analysis because
data on education were missing for a
substantial fraction of the case records
(17.6% for cases 25+ years old). More-
over, the fact that younger cases sys-
tematically have lower levels of educa-
tion would have further complicated
the analysis. For these reasons, the ed-
ucation data were used only in the de-
scriptive analysis.

The dichotomous outcome for the
logistic regression model was coded as
self-harm = 1 and assault = 0. In addi-
tion to the candidate factors men-
tioned above, a random intercept off-
set for each ED was included in the
model to represent (at least in part)
any group effect among the cases seen
in the same ED (7, 8).

The model-fitting process began
with a semi-saturated model incor-
porating the fixed-effects factors sex,
age, alcohol use, and place of occur-
rence, along with all two-way interac-
tions between these factors, plus the
random intercept offsets. A backward
stepwise model reduction process was
then employed, resulting in a final
model incorporating all of these fac-
tors plus three interactions: sex by age,
sex by alcohol use, and place of occur-
rence by age.

All factors considered in the model-
ing process were found to be signifi-
cantly associated with type of vio-
lence, but not via main effects; each
factor was involved in at least one sig-
nificant (two-way) interaction. Conse-
quently, model-estimated odds ratios
for any factor are reported for speci-
fied levels of other factors.

RESULTS

A total of 47 554 patients with injur-
ies were registered in the VIVA system
during the month of September 2006.
Under the case definitions established
above, 4 835 of the registered injury
cases were classified as violence-related
and were thus included in the present
study. VRI cases were reported by 62
of the 63 participating EDs (one ED
did not report any VRI cases). The 
4 835 VRI cases included 3 521 male
victims (72.8%) and 1 314 female vic-
tims (27.2%). Among all registered
VRI cases, assaults accounted for 4 417
(91.4%) and self-inflicted injuries ac-
counted for 418 (8.6%). Approximately
86.7% of these injuries occurred in ur-
ban areas, whereas just 6.1% occurred
in rural areas (with no data for 347 or
7.2% of cases) (data not shown).

Descriptive analysis

Table 1 shows the characteristics of
VRI cases by sex of the victim. Victims
were predominantly male, as reflected
in an overall ratio of male to female
cases (M/F ratio) of 2.7. Analysis by
age group showed that the highest
proportion of victims were 20–29 years
old, followed by those 30–39 years old
and 10–19 years old, respectively. The
highest age-specific M/F ratio was
observed among individuals aged 60
years and over (4.9), and the lowest
age-specific ratio was observed among
children under 10 years of age (1.6). 

Alcohol use was reported or sus-
pected for a substantial proportion of
victims, primarily males. Overall, vio-
lent acts most frequently took place in
streets and public places, followed by
residences. Schools accounted for a
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low proportion of cases. The analysis
of place of occurrence by sex of the vic-
tim revealed that 58.7% of the incidents
among females occurred in the home,
whereas 50.0% of incidents among
males occurred in public places.

For assault-related cases, the most
common mechanism of injury was
physical force/blunt object (46.2%), fol-
lowed by sharp objects (27.1%). Fire-
arms were used in 14.7% of these cases.
More than half of the perpetrators in

assault-related cases were known to the
victims, with acquaintances accounting
for 38.6% of the reported injuries and
parents/relatives accounting for an-
other 19.7%. Strangers accounted for
the remaining 41.7% of the assault-

TABLE 1. Characteristics of violence-related injury cases seen in selected emergency departments, by sex of victim, (Brazil, Septem-
ber 2006)a

Male Female Total Male/female
Characteristic Cases % Cases % Cases % ratiob

Age (years)c

0 to 9 138 4.0 88 6.7 226 4.7 1.6
10 to 19 677 19.4 278 21.3 955 19.9 2.4
20 to 29 1 275 36.5 422 32.3 1 697 35.4 3.0
30 to 39 745 21.3 293 22.4 1 038 21.6 2.5
40 to 49 405 11.6 157 12.0 562 11.7 2.6
50 to 59 147 4.2 48 3.7 195 4.1 3.1
≥60 103 3.0 21 1.6 124 2.6 4.9
Total 3 490 1 307 4 797d 2.7

Alcoholc

Yes 1 532 48.5 325 27.4 1 857 42.7 4.7
No 1 628 51.5 860 72.6 2 488 57.3 1.9
Total 3 160 1 185 4 345

Place of occurrencec

Street/public place 1 677 50.0 300 23.7 1 977 42.8 5.6
Home 724 21.6 744 58.7 1 468 31.8 1.0
Workplace 558 16.7 99 7.8 657 14.2 5.6
School 82 2.4 45 3.5 127 2.7 1.8
Other 310 9.3 80 6.3 390 8.4 3.9
Total 3 351 1 268 4 619

Mechanism of assaultc

Physical force/blunt object 1 362 42.1 621 58.9 1 983 46.2 2.2
Cut/pierce 963 29.7 199 18.9 1 162 27.1 4.8
Firearm 589 18.2 42 4.0 631 14.7 14.0
Sexual violence 5 0.2 28 2.7 33 0.8 0.2
Other 318 9.8 164 15.6 482 11.2 1.9
Total 3 237 1 054 4 291 3.1

Relationship to victim (perpetrator)c

Stranger 1 380 48.6 198 21.0 1 578 41.7 7.0
Acquaintance 1 126 39.6 337 35.7 1 463 38.6 3.3
Parents/relatives 336 11.8 410 43.4 746 19.7 0.8
Total 2 842 945 3 787

Sex of perpetrator(s)
Male 2 477 89.7 696 74.9 3 173 86.0 3.6
Female 203 7.4 210 22.6 413 11.2 1.0
Male and female (i.e., multiple 

perpetrators) 81 2.9 23 2.5 104 2.8 3.5 
Total 2 761 929 3 690

Mechanism of self-harmc

Poisoning 91 52.0 194 86.6 285 71.4 0.5
Cut/pierce 40 22.9 17 7.6 57 14.3 2.4
Hanging/suffocation/strangulation 10 5.7 2 0.9 12 3.0 5.0
Firearm 8 4.6 2 0.9 10 2.5 4.0
Other 26 14.9 9 4.0 35 8.8 2.9
Total 175 224 399 0.8

a Percentages based on number of records with data for tabulated characteristic.
b Male/female total case-count ratio.
c Subgroup case count tabulated by sex.
d Does not include 38 cases for whom age was not known.
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related injuries. The M/F ratio for vic-
tims was highest for cases perpetrated
by strangers and lowest for cases per-
petrated by parents/relatives. Most per-
petrators were male (86.0%), with fe-
males reported as perpetrators in just
11.2% of the cases (the remaining 2.8%
of cases were attributed to multiple per-
petrators of both sexes). The M/F ratio
for victims was very different according
to the sex of the perpetrator, with fe-
male perpetrators assaulting females
relatively more often than male perpe-
trators assaulted females (M/F victim
ratios of 1.0 and 3.6, respectively).

Poisoning was the predominant
mechanism for self-inflicted injuries, fol-
lowed by cutting/piercing, suffocation/
hanging/strangulation, and firearms.
The analysis of self-inflicted injury
mechanism by sex showed marked
differences. Poisoning was relatively
more common among females (86.6% of
self-inflicted cases) than among males

(52.0% of self-inflicted cases), whereas
cutting/piercing, suffocation/hanging/
strangulation, and firearm use were
relatively more common among males
than females.

Table 2 presents a comparison of the
characteristics of assault-related and
self-inflicted injuries. There were no-
table differences in the distribution of
cases by sex for the two types of vio-
lence. Victims in assault-related cases
were predominantly male (75.5%),
while just over half (55.3%) of the vic-
tims of self-harm were female. Figure
1 shows that for both types of violence
(males and females combined) the
highest proportion of cases occurred
among 20–29 year olds.

For both assault-related and self-
inflicted cases, the most frequently re-
ported level of education (for persons
25+ years old) was 5 to 8 years (31.8%
and 32.9%, respectively); the proportion
of people who declared having studied

12 years or more was slightly lower
among victims of assault (4.2%) than
among victims of self-harm (6.9%).

Streets and public places were the
most frequent place of occurrence for
assault-related injuries (46.0%), whereas
residences were the most frequent place
of occurrence for self-inflicted injuries
(84.9%). Alcohol use was more com-
monly reported for assault victims than
for victims of self-harm (44.1% versus
29.1%, respectively).

There were also notable differences
in disposition for the two types of VRI
cases. Most assault victims (67.0%)
were treated and released, whereas
nearly half of the self-harm victims
were hospitalized (49.7%). The re-
ported case fatality rate among those
treated in the ED was slightly lower
for assault-related injuries (1.9%) than
for self-inflicted injuries (2.3%).

The distribution of the number of
assault and self-harm cases by hour of

TABLE 2. Characteristics of assault and self-inflicted injury cases seen in selected emergency departments,
Brazil, September 2006a

Assault Self-harm Total

Characteristic Cases % Cases % Cases %

Sex
Male 3 334 75.5 187 44.7 3 521 72.8
Female 1 083 24.5 231 55.3 1 314 27.2
Total 4 417 418 4 835

Education (persons 25+ years old)
None 178 8.9 20 9.3 198 9.0
1 to 4 years 560 28.1 52 24.1 612 27.7
5 to 8 years 633 31.8 71 32.9 704 31.9
9 to 11 years 536 26.9 58 26.9 594 26.9
≥12 years 83 4.2 15 6.9 98 4.4
Total 1 990 216 2 206

Place of occurrence
Street/public place 1 940 46.0 37 9.2 1 977 42.8
Home 1 125 26.7 343 84.9 1 468 31.8
Workplace 654 15.5 3 0.7 657 14.2
School 124 2.9 3 0.7 127 2.7
Other 372 8.8 18 4.5 390 8.4
Total 4 215 404 4 619

Alcohol use prior to incident
Yes 1 745 44.1 112 29.1 1 857 42.7
No 2 215 55.9 273 70.9 2 488 57.3
Total 3 960 385 4 345

Disposition
Treated and released/referred 2 801 67.0 188 48.0 2 989 65.4
Admitted 1 300 31.1 195 49.7 1 495 32.7
Died 78 1.9 9 2.3 87 1.9
Total 4 179 392 4 571

a Percentages based on number of records with data for tabulated characteristic.
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occurrence (data not shown) showed a
similar pattern for both types of VRIs.
The highest number of cases occurred
between 4:00 pm and midnight, de-
creasing after that. For both assaults
and self-harm injuries, the lowest
number of occurrences was at 6:00 am.  

Modeling

The fitted logistic regression model
permits estimation of odds ratios (ORs)
for self-harm versus assault, controlling
for and conditioned on other factors.
The ORs in Table 3a show how the type
of violence varies according to the sex
of the victim, simultaneously condi-
tioned on age and alcohol use. Because
age was entered into the model as a
continuous variable, model-based ORs
were estimated for the specific ages of
20, 35, and 50 years old, which were
considered representative of a broad
subsection of the total range of ages.
Among persons 20 years old presenting
with VRIs, females were significantly
more likely to have been victims of self-
harm than males. (Equivalently, 20-
year-old males were more likely to
have been victims of assault than fe-
males.) This finding is consistent irre-
spective of alcohol use, but it is more

prominent among cases where alcohol
use was reported (ORs of 3.44 and 1.74,
respectively). Among persons 35 years
old presenting with VRIs, females were
significantly more likely to have been
victims of self-harm than males (equiv-
alently, males were more likely to have
been victims of assault than females)
only when alcohol use was reported.
Among persons 50 years old present-
ing with VRIs, no significant differ-
ences in the type of violence were noted
between females and males.

The ORs in Table 3b show how the
type of violence varies according to
place of occurrence, conditioned on
the age of the victim. Among persons
presenting with VRIs, those injured at
home were significantly more likely to
have been victims of self-harm (as
opposed to assault) than those injured
away from home. This finding was
consistent across the range of ages
considered, but was most prominent
for the youngest cases (20 year olds)
(OR of 17.72).

DISCUSSION

Injury surveillance data collected in
EDs are an important complement to
existing national data sources covering

VRIs in Brazil. Previous assessments
of the problem of violence have been
limited to mortality and hospitaliza-
tion data. While important, such data
do not describe the full extent of VRIs
in Brazil or the full burden these in-
juries impose on the nation’s health-
care system. While less severe than
that of mortality or hospitalization, 
the VRI public health burden is rela-
tively high due to the number of VRIs
treated in EDs. VRIs are also risk fac-
tors and/or markers for more seri-
ous injuries in the future. The addi-
tional information provided by ED in-
jury surveillance thus helps strengthen
the epidemiological basis for evaluat-
ing violence prevention programs and
policies (9).

The results of this study substantiate
the large impact of VRIs on Brazilian
males and young adults; these demo-
graphic groups are overrepresented
among VRI victims seen in EDs rela-
tive to their prevalence in the pop-
ulation. The study data indicate that
although males only represent 49.2%
of the Brazilian population, they ac-
counted for 72.8% of violent injury ED
cases (3). Similarly, 20–29 year olds
accounted for 35.4% of violent injury
ED cases, while only representing
17.7% of the population (3). Mortality

FIGURE 1. Assaults and self-inflicted injury seen in selected emergency departments, by age group, Brazil, September 2006
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data and hospitalization data from
public hospitals in Brazil indicate sim-
ilarly high proportions (and rates) of
VRIs among these groups (10, 11).

VRIs treated in EDs in Brazil are
predominantly due to assaults involv-
ing adolescent and younger adult
male victims, and often occur in
streets or other public places. This
finding was anticipated, based on
previously documented patterns of
violence-related mortality and mor-
bidity in Brazil (11), and is consistent
with public perceptions of urban vio-
lence in the country. Although this
study did not allow for examination of
the causes of this pattern, research on
violence involving young urban males
from other parts of the world suggests
that a range of factors (12–15) asso-
ciated with economic inequity play 
an important role in hindering the
healthy social development of inner-
city children and adolescents, thus
contributing to violence. Programs
and policies that address these factors
and reduce isolation from positive
influences and opportunities offer the

best hope of curbing the global prob-
lem of youth violence. 

Physical force or the use of blunt
objects, followed by cutting and pierc-
ing instruments and firearms, were 
the three leading mechanisms of VRI
treated in EDs (46.2%, 27.1%, and
14.7%, respectively). These findings
differ from mortality data in which
firearms are the lead cause of homi-
cides in Brazil (11).

After streets and other public places,
residences were the most common lo-
cation for VRIs treated in EDs (31.8%),
despite the perception that the home is
a safe place. Common forms of vio-
lence that often occur in the home are
intimate partner violence and child
maltreatment. Although VRIs perpe-
trated by intimate partners could not
be explicitly identified, the study re-
sults showed that the majority of inci-
dents among females (58.7%) occurred
in the home. In addition, women were
more likely to suffer an injury at the
hands of a parent or relative than from
acquaintances or strangers (43.4%
versus 35.7% and 21.0%, respectively).

WHO estimates indicate the preva-
lence of lifetime physical and sexual
violence by an intimate partner is 27%
in rural areas and 34% in urban areas
of Brazil (16, 17). Strategies to prevent
the perpetration of violence in the fam-
ily are thus a crucial component of
overall violence prevention efforts. 

The results from this study showed
that ED staff suspected that 42.7% of
patients seen for VRIs were under the
influence of alcohol. This finding is
consistent with numerous studies that
have documented an association be-
tween alcohol use and many kinds of
injury (18, 19). Results from the WHO
collaborative study on alcohol and in-
juries at three EDs in Latin America
found that the risk of a VRI increased
with drinking, and that 36% of injury
patients in Brazil had used alcohol
sometime during the six hours prior
to the injury (20). In Cali, Colombia,
almost half of the VRI victims treated
in an ED were suspected or declared
to be under the influence of alcohol
(21). To address this issue, some areas
of Brazil are instituting interventions.
For example, a law was implemented
in Diadema City (São Paulo State) in
2002 prohibiting bars from selling
alcoholic beverages after 11:00 pm,
resulting in a significant decrease in
murders (22). 

In Brazil, due to the high homicide
rates and public concerns about vio-
lence, suicides have not been a public
health priority. Data from Brazil’s
Mortality Information System (SIM),
however, show that there were 8 550
suicide victims nationally in 2005, and
that the highest proportion of cases
and greatest risk was among adults
20–29 years old (3). Prior research has
demonstrated that suicide attempts
and other self-inflicted injuries are a
major risk factor for completed suicide
(23, 24). Consequently, identifying in-
juries as self-inflicted and intervening
with appropriate medical and psycho-
logical treatment is an important strat-
egy for preventing further suicide at-
tempts and completed suicides.

The findings from the logistic re-
gression analysis help to clarify some
important differences in the epidem-
iologic patterns of assault and self-

TABLE 3a. Odds ratios comparing male and female violence-related injury cases seen in
selected emergency departments, Brazil, September 2006

Age (years) Alcohol use Female vs. male odds ratio (self-harm, assault)

20 Yes 3.44 (2.06, 5.75)a,b

No 1.74 (1.19, 2.53)a,b

35 Yes 2.42 (1.52, 3.85)a,b

No 1.22 (0.87, 1.70)a

50 Yes 1.70 (0.93, 3.09)a

No 0.86 (0.51, 1.43)a

a 95% confidence interval.
b Odds ratios significantly different than the null value of 1.0.

TABLE 3b. Odds ratios comparing “home” and “away” violence-related in-
jury cases seen in selected emergency departments, Brazil, September 2006

Age (years) “Home” vs. “away” odds ratio (self-harm, assault)

20 17.72 (11.67, 26.90)a,b

35 12.22 (8.68, 17.20)a,b

50 8.43 (4.76, 14.93)a,b

a 95% confidence interval.
b Odds ratios significantly different than the null value of 1.0.
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inflicted injury. The results indicate,
for example, that women were more
likely to be victims of self-inflicted in-
jury than men, and that this tendency
was stronger the younger they were
and when alcohol was involved. This
finding complements research indi-
cating women are more likely to at-
tempt suicide than men (25), suggest-
ing that, at least in Brazil, this
tendency is influenced by age and al-
cohol use. In addition, self-inflicted
injuries were more likely to occur at
home than were assault-related in-
juries, which were more likely to hap-
pen in streets/public places, and this
tendency, while consistent across all
ages, was again more pronounced
among younger victims.

The patterns of VRI in this study
were similar to those reflected in in-
jury statistics for other countries of the
region. For example, in this study,
most ED visits for VRIs were due to as-
sault (4 417, or 91.4% of all cases), sim-
ilar to the results of a study carried out
in a single hospital in Colombia (21),
which found that 95.3% of VRI-related
visits to the ED were due to assault.
By comparison, nationally representa-
tive data for the United States for the
year 2004 indicate that 77.5% of non-
fatal VRIs treated in EDs were due to
assault (24), somewhat lower than the
percentage observed in this study.
Homicide rates in Brazil and Colombia
are also consistently higher than in the
United States (4). On the other hand,
this study’s finding that physical force
or a blunt object was the leading mech-
anism of assault-related injury is sim-
ilar to results in the United States (4,
24), Colombia (21), Nicaragua (25),
and Canada (26). Also, similar to the
results of this study, poisoning has
been found to be the leading mech-
anism for self-inflicted injuries in the
United States (4, 24), Colombia (21),
and Nicaragua (25). Further studies
are needed to better understand the
determinants of these similarities and
differences.

There are several important limita-
tions to the data collected for this
study. First, the completeness and uni-
formity of reporting has not been eval-
uated. Several EDs reported very few

VRI cases of any type, whereas others
reported large numbers of VRI cases
but relatively few due to self-harm.
About 34.0% (n = 1501) of the assault-
related cases were reported by 10 EDs;
these same 10 EDs reported 10.0% (n =
42) of the self-inflicted injury cases.
Second, it must be recognized that al-
though the EDs participating in the
surveillance effort are broadly rep-
resentative geographically, they nev-
ertheless constitute a convenience
sample. For this reason, the data are
not appropriate for purposes of es-
timating national population-based
rates, and the study findings must be
considered in this context. 

The manner in which information
on alcohol use was collected (by inter-
view or based on suspected use) is an-
other limitation of the study. Further,
the literature suggests that studying
the association between alcohol and
injury in EDs may be difficult, even
when based on blood alcohol concen-
tration (BAC), the most accurate test,
because many factors can interfere
with the results (27). Among such fac-
tors are the severity of the injury (pa-
tients that are more severely injured
may be more likely to test positive
than the less severely injured, because
they often arrive at the ED sooner); the
type and location of emergency ser-
vices; the length of time between
admission to the ED and the BAC esti-
mate, etc. (27). Despite these limita-
tions, alcohol is a major risk factor for
injury, and many studies have shown
the importance of evaluating the role
of alcohol use in VRIs (28).

Among the study’s strengths was
the type and quality of data generated
by the VIVA system, which included
relatively detailed information on a
large number of VRI cases over a short
time period, providing key findings
on recent patterns of injury in Brazil to
help guide prevention efforts at local
and country levels. Some of this data,
such as information on place of occur-
rence, alcohol use, and type of perpe-
trator, has not been readily available
previously and may be useful for
planning strategies for prevention
programs. Another benefit of this
study stems from the process of estab-

lishing the VIVA system, which helped
identify and involve many health pro-
fessionals across Brazil in injury pre-
vention. Health professionals, partic-
ularly those in EDs, are in a unique
position to provide support, assis-
tance, and protection, as they fre-
quently are among the first to see and
interact with victims of violence.

Future iterations of the VIVA sys-
tem should consider the possibility of
implementing a data collection system
based on random sampling of EDs in
Brazil rather than on convenience
sampling. This would have two critical
advantages. First, the data could also
be used to generate national estimates.
Second, such estimates could be used
in conjunction with population data 
to estimate population-based rates,
thereby enabling assessment of the
risk of various types of injuries pre-
senting to EDs in subgroups of the
Brazilian population. These very im-
portant public health indicators (i.e.,
population-based estimates and mea-
sures of risk) cannot be reliably gener-
ated using a convenience sample. An
essential step to facilitate random sam-
pling would be the establishment of a
registry of all EDs in Brazil. A model
for this type of ED injury surveillance
system is provided by NEISS (4).

CONCLUSION

Males comprised the majority of
VRI cases seen at selected EDs in
Brazil. VRIs among male victims
were predominantly due to assaults,
whereas such injuries among female
victims were due to self-harm slightly
more frequently than to assaults. Al-
cohol appears to play a role in VRIs,
as a large proportion of cases in-
volved the suspected use of alcohol.

The new VIVA system provided rel-
atively detailed data on a large num-
ber of VRI cases. The results will im-
prove understanding of the scope and
characteristics of VRIs in Brazil, pro-
viding timely information that will
contribute to national injury preven-
tion efforts. These data are also very
valuable for identifying important
areas for future research.
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Objetivos. Se describen las características de los casos de lesiones relacionadas con la
violencia (LRV) que se presentan en los servicios de emergencia en Brasil y se comparan
las circunstancias de los casos relacionados con asaltos y los autoinfligidos.
Métodos. En este estudio de corte transversal se describen los casos atendidos en sep-
tiembre de 2006 en 62 servicios de emergencia de 26 estados y el Distrito Federal. Se ana-
lizaron 4 835 casos por medio de tabulaciones estadísticas básicas y se evaluó mediante
análisis de regresión logística la posible asociación entre los tipos de violencia (asalto o
lesión autoinfligida) y diversos factores.
Resultados. De los casos, 72,8% eran hombres y 35,4% tenían entre 20 y 29 años. Se in-
formó o sospechó del consumo de bebidas alcohólicas en 42,7% de ellos, más frecuente-
mente en hombres. De los casos, 91,4% eran víctimas de asaltos y 8,6% de lesiones au-
toinfligidas. Tres cuartas partes de las víctimas de asaltos eran hombres y la mitad de las
lesiones autoinfligidas fueron en mujeres. El principal mecanismo de asalto fue la fuerza
física/objetos romos (46,2%), mientras que el veneno fue el mecanismo predominante en
las lesiones autoinfligidas (71,4%). Las mujeres jóvenes presentaron una probabilidad
significativamente mayor de haber sufrido lesiones autoinfligidas que los hombres jó-
venes, mientras que estos tuvieron una mayor probabilidad de haber sido víctimas de
asaltos, especialmente cuando se informó de consumo de alcohol. Las lesiones autoin-
fligidas tuvieron una probabilidad significativamente mayor de ocurrir en el hogar,
mientras que los asaltos fueron más probables fuera de casa.
Conclusiones. Estos resultados pueden ayudar a comprender mejor el alcance y las ca-
racterísticas de las LRV en Brasil —y así contribuir a los esfuerzos nacionales de pre-
vención de lesiones— y a identificar nuevas áreas de investigación.

Servicios médicos de urgencia, emergencias, violencia, agresión, suicidio, Brasil.
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