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Abstract  The objective of this cross-sectional 
census study was to characterize agression and 
land-based transport accidents in a city in the 
Northeast of Brazil. Data was analyzed from live 
victims who were treated at a forensic service (N 
= 2.379). In the descriptive analysis, the majority 
of events were represented by aggression (71.6%); 
which occurred on weekdays (65%), with 35.1% 
at night. Trauma occurred to the whole body 
(63.6%) and to soft tissue (74.2%). On the basis 
of multiple correspondence analysis, two dimen-
sions were formed: the first dimension (internal 
reliability = 0.654) was formed by the cause of the 
event, the trauma and the age group and the sec-
ond dimension (reliability = 0.514), by age group, 
occupation and civil status. Three groups with 
distinct profiles were formed for accidents and ag-
gression: young women who suffered aggression, 
with trauma to the face and soft tissues during the 
evening and at weekends; adult men who suffered 
car accidents, in the morning and on work days; 
and retired elderly widowers, who were run over.
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Introduction 

When the World Health Organization (WHO) 
drew up the International Classification of Diseas-
es (ICD-10), it designated deaths and complica-
tions due to trauma, wounds or any other adverse 
impacts on health as “external causes”, whether 
these were intentional or not. This group includes 
injuries caused by mechanical, chemical, thermal 
actions, electrical energy and/or radiation1.

Accidents may be categorized as: land-based 
transportation accidents (LTA), (involving pe-
destrians, motorcyclists and passengers in vehi-
cles), falls and other accidents. Violence may con-
sist of aggression and legal interventions as well 
as actions which are deliberately self-inflicted1. 

Events due to accidents and aggression are 
responsible for over 5 million deaths through-
out the world every year; it is estimated that for 
each of these deaths, there are dozens of cases 
of admission to hospital, hundreds of cases of 
emergency treatment and thousands of medical 
consultations; these affect the lives of individuals 
with sequelae, incapacity for work and expendi-
ture on payment of retirement pensions, allow-
ances and health treatment2.

Statistics of studies which evaluate morbidity 
are not always accurate and in general, the avail-
able information is the result of studies on spe-
cific populations3. 

Morbidity due to external causes represents 
a still incipient field with regard to registers and 
the availability of information within depart-
ments, with the majority of studies conducted on 
such incidents drawing principally on databases 
on mortality or admissions to hospital. 

Morbidity data are nevertheless regarded as 
an essential source of information for under-
standing the magnitude of this phenomenon, 
its impact on health services and social support 
networks and for formulating public and health 
promotion/prevention policies4.

One of the current foci of public health 
with regard to violence is the need to confront 
the problem through the collection of systemic 
data from locations where victims of events of 
violence may be treated, in order to discover its 
magnitude, its extent, its characteristics and its 
consequences5.

In the face of this scenario, it is perceived that 
accidents and aggression are incidents of great 
relevance to epidemiology, in view of the dimen-
sion which they occupy in the current context6. 

In this way, we hope that this study may pro-
vide support for studies in this area, given that 

other investigations are required, due to the in-
crease in cases of treatment for external causes in 
monitoring and in defining health policies and 
actions targeting high risk groups.

This study has the objective of characteriz-
ing violence through the morbidity data of vic-
tims who attended a forensic service to undergo 
a forensic medical examination as the result of 
aggression or of a land-based transportation ac-
cident.

Methods

The study was conducted in Campina Grande, 
Paraíba State, a municipality in the Northeast of 
Brazil regarded as one of the principal develop-
ment hubs in the interior of the country, with 
a human development index of 0.72; it forms 
part of a metropolitan region consisting of 23 
municipalities, with an estimated population of 
687,545 inhabitants7.

The executed design was of cross-sectional 
census type, with an intentional type sample. An 
inductive approach was used, through indirect 
observation, by analyzing the reports of the Legal 
Medicine and Odontology Group (Numol) for 
live victims of aggression and land-based trans-
portation accidents of both sexes, who visited 
the service for a forensic medical examination 
during the period from January to December 
2010. Within the State of Paraíba there are four 
forensic medicine and odontology groups, with 
this one ranking second in terms of the number 
of victims attended. 

Data were collected through a form specifi-
cally designed for this survey, which contained: 
the sociodemographic data of the victim (age, 
sex, marital status, educational level and occupa-
tion), cause of the event: accidents (pedestrians, 
motorcyclists and passengers of vehicles) and 
aggression and relevant data on the event: cause, 
day and time, type of injury and affected region 
of the body. 

All records with registers and/or informa-
tion on accidents and aggression involving in-
dividuals resident within the metropolitan area 
of the study were analyzed, with this amounting 
to 2,379 records. We excluded records on dead 
victims, reports due to other types of externally 
caused morbidity, records with more than three 
missing data items, records which were consid-
ered to be illegible even after consultation of a 
doctor or dentist of the institution or records 
which were absent for legal or judicial reasons.
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This study followed the international and na-
tional guidelines for research on humans (Hel-
sinki Declaration and Resolution 196/968 of the 
National Health Council (CNS). It was registered 
with the Sisnep, forwarded to and approved by 
the Research Ethics Committee of the State Uni-
versity of Paraíba. 

The construction of the database and the 
analysis were carried out on the Statistical Pack-
age of the Social Sciences software application, 
version 20. A descriptive analysis was initially 
conducted on all of the variables of the study. 
We then attempted to explore joint relationships 
between the socioeconomic and demographic 
characteristics and the types of LTA and aggres-
sion through multiple correspondence analysis.

Multiple correspondence analysis (MCA) 
was used, an exploratory technique used to an-
alyze categorical data with a large number of 
variables, with the objective of positioning the 
response categories within the same system of 
axes (dimensions) and which has been used to 
interpret profiles associated with the variables 
in question; only recently, this type of analysis 
has been gaining more popularity in the area of 
health, especially for the study of violence.

Through graphic representation, the po-
sitions of categories for each variable on a 
multi-dimensional plane may be interpreted as 
associations. Furthermore, MCA permits the 
profiles of each observed unit (cases) to be estab-
lished, permitting the evaluation of relationships 
between these and the analyzed variables. It is 
useful to study risk factors which may be associ-
ated with given characteristics for which analysis 
is sought, with this also permitting the identifica-
tion of groups with the same risk factors9,10.

The importance of each variable in the con-
struction of axes via discriminating measures 
and the position of points on the graph assists 
with the interpretation of results and also con-
tributes to the characterization of the axes in 
conceptual terms11.

The analysis also calculates Cronbach’s alpha 
coefficient for the verification of the internal re-
liability of the dimensions so formed and for ob-
taining an appropriate estimate of the magnitude 
of variance explained by inertia12.

Results

The age of the victims (n = 2.379) varied from 
1 to 98. Table 1 presents the distribution by age, 
sex, civil status, educational level and occupa-

tion. Within this table, we may highlight the fact 
that sample consisted of individuals aged 30-59 
(39.9%), who were male (56.6%), single (52.9%), 
educated to primary level (42.1%) and who were 
employed at the time of the event (60.2%). 

In Table 2, we may observe that most events 
were due to aggression (71.6%), followed by acci-
dents with motorcycles (18.5%). Bodily injuries 
occurred in 63.6% of total cases. Traumas af-
fected soft tissue (74.2%). Events occurred with 
greater frequency during weekends (33.5% in 2 
days) and 35.1% at night. 

Evaluating the data appearing in Table 3, we 
observe the discrimination measures for each 
variable in the composition of each dimension. 
We observe that the first dimension is predomi-
nantly formed by the cause of the event (60.9%), 
by trauma (58.2%) and by age group (30.8%). 

The most discriminating variables for victims 
in forming the second dimension were age group 
(60.5%), occupation (57.3%) and marital status 
(35%).

Variables
Categories 

Age
≤ 9 
10-19 
20-29 
30-59 
≥ 60 

Sex
Female
Male
Marital status
Single
Widowed 
Separated 
Married or stable union
Unknown

Education
Illiterate
Primary education
Secondary education
Higher education
Unknown

Occupation 
Employed/Self-Employed
Unemployed
Retired
Not Working
Unknown

n
2.379

42
355
837
949
196

1032
1347

1258
46
94

849
132

130
1001

407
146
695

1431
53
38

204
653

Table 1. Distribution of victims, by socioeconomic 
and demographic characteristics. 

%

1.8
14.9
35.2
39.9

8.2

43.4
56.6

52.9
1.9
4.0

35.7
5.5

5.5
42.1
17.1

6.1
29.2

60.2
2.2
1.6
8.6

27.4
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The results of correspondence analysis 
showed that the two dimensions explained 42.9% 
(eigenvalue) of total variability. Dimension 1 had 
an internal reliability equal to 0.654, while the 
second dimension was 0.514 (Table 3).

Figure 1 shows the graphic representation of 
the categories of variables in the plane with two 
dimensions. Three groups were formed with dis-
tinct profiles of morbidity data for events. 

Young women (aged 20 to 29), who were sin-
gle or separated, unemployed or inactive, with an 
educational level above primary level, suffered 
aggression with trauma to the face and soft tis-
sues during the evening, at night and in the early 
morning during weekdays. 

Conversely, a group was formed which pre-
sented bodily trauma with simple and multiple 
fractures arising from accidents involving the oc-
cupants of vehicles, where the event occurred in 
the morning and on working days. This group es-
sentially consisted of adult men (aged 30 to 59), 
who were married, employed or self-employed, 
without education or with an undetermined ed-
ucational level. The group in the lower left quad-
rant consists of pedestrians, the elderly, widowers 
and pensioners, who were run over at an unde-
fined time of the day.

Discussion

The importance of epidemiological surveys lies 
in the scope for understanding how a given event 
manifests itself in the studied population. In 
dealing with accidents and aggression, analyses 
must be carried out with a view to the sociode-
mographic characterization of the exposed indi-
viduals.

The number of inhabitants of the metropol-
itan region encountered in this study reveal the 
notable consistency with studies of victims of 
land-based transportation accidents and of ag-
gression treated at the various public health ser-
vices within Brazil13-15.

The individuals who sought the forensic ser-
vice as a result of land-based transportation ac-
cidents were seeking the report in order to claim 
against insurance policies for personal injuries 
caused by motor vehicles (DPVAT). This policy 
is a type of annual contract signed between the 
State and insurers and is mandatory for owners 
of motor vehicles, having as its principal aim the 
compensation of victims of traffic accidents16. 
We can infer that this data item may be more reli-
able than the data item for aggression, e.g. where 

Variables

External cause 
LTA – Occupant of vehicle
LTA – Motorcyclist
LTA – Pedestrian
Aggression
Unknown

Region of trauma 
Facial
Bodily
Type of trauma
Simple fracture
Multiple fracture

Soft tissue
Dento-alveolar
Unknown
Day of the week of occurence

Working days
Weekend
Unknown 

Time of occurrence 
Early morning
Morning
Evening
Night
Unknown

n
2,379

135
439

77
1704

24

866
1513

408
84

1766
16

105

1546
797

36

196
447
694
834
208

Table 2. Distribution of victims, by characteristics: 
types of external cause, region of trauma and of the 
event. 

%

5.7
18.5

3.2
71.6

1.0

36.4
63.6

17.2
3.5

74.2
0.7
4.4

65.0
33.5

1.5

8.2
18.8
29.2
35.1

8.7

Variables

Event
Trauma
Age group
Sex
Educational level
Region of  trauma
Occupation
Time
Marital status
Day of the week
Eigenvalue
Inertia
Cronbach’s Alpha

Dimension 1

0.609
0.582
0.308
0.212
0.192
0.157
0.139
0.113
0.088
0.033
2.433
0.243
0.654

Table 3. Measures of discrimination for the 
socioeconomic and demographic characteristics of 
the victim and of types of violence.

Dimension 2

0.029
0.002
0.605
0.000
0.141
0.000
0.573
0.090
0.350
0.071
1.861
0.186
0.514

Measures of discrimination
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there is no compensation, in addition to the fact 
that a constraint frequently occurs.

The majority of the sample consisted of men 
aged 30 to 59, corresponding to the productive 
age group, with such results also observed in 
other studies13,14,17-19. Single men were the most 
frequently involved in events, with the major-
ity having completed primary education11,15,20. 
A notable fact is that at the time when the ac-
cident occurred, the subjects of the survey were 
employed15,20

,
 a situation which, depending on its 

severity, may lead to inability to work.
The low educational level of participants in 

the study was a reflection of the socioeconomic 
conditions of the studied region, whose access 
to education was impaired due to defective ed-

ucational policies and the inefficiency of public 
services.

Of the researched events, 71.6% were caused 
by deliberately caused events and 27.4% by acci-
dents, with 18.5% caused by accidents involving 
motorcycles. 

With regard to LTAs, our findings agree with 
the majority of studies, in which the most fre-
quent accidents were those involving motorcy-
clists14,19-22. The inverse result was found in the 
study by Miranda et al.13, who also evaluated 
secondary documents, albeit by surveying health 
services. 

The major increase in the number of motor-
cycles in the streets of Brazilian cities, without 
the due care for mobility in the streets or for the 

Figure 1. Categories of types of violence and socioeconomic and demographic characteristics resulting from the 
correspondance analysis for two dimensions. 
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Legend:

I1: ≤ 9 	
I2: 10-19
I3: 20-29
I4: 30-59
I5: ≥ 60 
G1: Female	
G2: Male	
EC1: Single
EC2: Widowed
EC3: Separated

EC4: Married and stable union
ES1: Illiterate
ES2: Primary education
ES3: Secondary education
ES4: Higher education
ES5: Education unknown
O1: Employed/Self-employed
O2: Unemployed
O3: Retired	
O4: Not working

O5: Occupation unknown
V1: Car accident
V2: Motorcycle accident
V3: Run over
V4: Aggression	
R1: Facial	
R2: Bodily	
T1: Soft tissue
T2: Simple fracture	
T3: Multiple fracture

T4: Dentoalveolar
T5: Trauma unknown
D1: Weekdays
D2: Weekends
H1: Early morning
H2: Morning
H3: Evening
H4: Night
H5: Time unknown
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specific nature of their presence has not received 
due attention from the public authorities. On ac-
count of this, the authors reached rather pessi-
mistic23 conclusions regarding the trend towards 
increased violence and deaths in road accidents 
within Brazil.

In cases involving motorcyclists, the charac-
teristics of the individual were similar to those 
encountered in other studies1,15. The use of mo-
torcycles as a means of transportation has in-
creased considerably and rapidly throughout the 
country, in particular, in the municipality form-
ing the object of the study, with a fleet of over 
40,000 motocycles7.

We highlight the differences which may occur 
when we observe data for treatment at forensic 
medical and dental services, in which the indi-
vidual claims his/her citizen’s rights or in health 
services, in which the aim is to remedy injury to 
health.

Within the studied municipality, no study has 
been carried out on a forensic service for mor-
tality data due to LTA or even to aggression, al-
though a study was carried out within hospitals, 
which evaluated facial trauma suffered by wom-
en due to violent and non-violent mechanisms, 
the most predominant cause of which were falls 
from their own height24, coinciding with the 
study by Rodrigues et al.25 which arrived at sim-
ilar findings.

Working days accounted for 65% of events, 
with 35.1% occurring at night. Considering the 
daily average, however, the frequency of inci-
dents at weekends (16.5% per day) was greater 
than on working days (13.0% per day). The con-
centration of events may occur in space, in time 
or both. Works were published which examined 
the detection of clusters in the area of epidemiol-
ogy, demonstrating the importance of using this 
methodology for elucidating these problems26.

The immediate consequences of the find-
ings highlighted the risk of situations of violence 
in specific groups, the most applicable aspect of 
which is the identification of clusters. This tech-
nique allows for the clear identification of groups 
within the city which should form the object of 
public policies. A “focused” action will permit a 
greater degree of rationality in adopting programs 
and strategies for controlling health problems27.

Most trauma occurred to different regions 
of the body (63.6%) and affected soft tissue 
(74.2%), coinciding with the studies by Santos et 
al.15, Silva et al.28 and Costa et al.24.

On using multiple correspondence analysis, 
three groups were identified with distinct pro-

files. A first group consisting of young women 
(aged 20 to 29), who were single or separated, 
economically inactive (unemployed or who did 
not work), who had completed primary educa-
tion and who suffered aggression, with facial in-
juries to soft tissues , in events which occurred in 
the evening/early morning at weekends. 

It was found that at the time of completion of 
the report, the majority of women forming this 
group were economically inactive and had com-
pleted primary education, with this coinciding 
with the studies by Silva et al.28 and Macedo et al.29.

The average age of these victims coincid-
ed with the results of the study carried out by 
Magalhães et al.18, in Rio Branco (Acre State), 
but did not coincide with the study carried out 
by Silva et al.28 in Recife (Pernambuco State). Re-
cent studies18.28.30 have highlighted that in cases of 
interpersonal aggression against women, single 
women were the most affected.

The second cluster consisted of adult men 
(aged 30 to 59), who were married, employed 
or self-employed and uneducated, who suffered 
bodily trauma with simple and multiple fractures 
deriving from land-based transportation acci-
dents involving cars and occurring during the 
morning and on working days. 

The vulnerability and risks to men contin-
ued to be greater compared to women, although 
among women, the highest frequency was that 
related to interpersonal gender relations30,31.

This violent behavior among males is prob-
ably the consequence of greater male exposure, 
with social and cultural origins, which caused 
men to assume greater risks of exposure to risky 
situations, such as driving vehicles at higher 
speed, more risky maneuvers, use of alcohol, 
etc., in addition to them involving themselves in 
situations such as fights, arguments and aggres-
sion32,33.

There was also a third group, consisting of 
men, who were widowers and pensioners, who 
were run over at undetermined times. These 
results are corroborated by the findings of the 
study by Alves34 on the sex variable, in which 
males were a higher proportion of victims of 
road accidents. 

Studies21,35 on mortality due to external caus-
es in individuals aged over 60 within Brazil con-
sider that being run over forms the most frequent 
cause of death in this age group. According to 
these authors, being hit by a vehicle is considered 
as one of the most violent accidents, with an ab-
solutely unequal impact, which may cause seri-
ous injury, even when the vehicles are travelling 
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at low speed, with the greater physical vulnera-
bility of this age group making these even more 
lethal.

A limitation of the analysis of this study is 
due to the fact that it used an intentional sample 
and secondary data obtained from forensic med-
ical and dental services, often with incomplete or 
poorly described reports, with the results valid 
for the victims treated at this location.

We also acknowledge that this study only 
offers a specific perspective on reality regarding 
accidents and aggression in a medium-size mu-
nicipality, since it merely reveals data on non-fa-
tal victims.

This study permits the display of the char-
acteristics of these events and of their victims, 

which did not exist for a medium-sized munic-
ipality, since they only reveal data on non-fatal 
victims. We cannot make inferences for all of the 
victims in the city, since not everyone contacted 
these services.

This study permitted a display of the char-
acteristics of these events and of their victims, 
which did not exist for a medium-sized munic-
ipality and which may make a substantial contri-
bution to monitoring events and to the planning 
of health actions, aiding in the construction of an 
integrated health monitoring system, which in-
terconnects police stations, forensic services and 
emergency hospitals. The events were character-
ized by a large number of victims of aggression, 
followed by accidents involving motorcycles.
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