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Abstract: Pedestrian traffic injuries represent an important cause of mortality, and although the occurrence rates are lower
than collisions between vehicles, the lethality is much higher due to the vulnerability of the pedestrians. This study
characterized the victims of traffic accidents as to gender, age group, period of occurrence, association with alcohol and drug
use, place of accidents, diagnosis of attendance, evolution of victims and types of vehicles involved, in order to assist public
managers in intervening in such scenario. It is a cross-sectional, quantitative, descriptive and retrospective epidemiological
study of 2719 pedestrians injured in traffic accident records, during 2017 in Sao Paulo, Brazil. Men were involved in 61.9% of
the traffic accidents and the most affected age group was between 20 and 24 years (12.4%). The highest incidence was in the
afternoon (12.2%), in the South region (4.5%) and 46.3% associated with cars. The lower limb traumas were the most frequent
(32.3%) and 76.5% of the victims followed to hospital discharge. This study revealed the importance of the epidemiological
analyses of traffic accidents. It is an important tool to guide governments to promote public and drivers education to respect the
traffic regulations. And besides, it can be used to manage the assistance of the pedestrian victims of traffic accidents by the
maintaining of the pre-hospital and hospital care teams in strategic locations to minimize the time between the accident and the
victim’s care by the public Brazilian National Health System (Sistema Unico de Saiide - SUS).
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with drivers and pedestrians behavioral factors, vehicle safety
and precarious urban space. In Brazil, annual expenses with
traffic accidents are approximately R$ 28 billion. According to
the World Health Organization (WHO), there are 1.3 million
deaths from traffic accidents in the world annually and about 20-
50 million people are injured [2, 4-8]. In this country 8,200
traffic accidents with pedestrians were recorded in 2013, which
is equivalent to a rate of 4.1 per 100,000 inhabitants. Among the
reasons for traffic injuries and deaths are structural factors such
as roads and urban lanes maintenance, increased fleet of vehicles,
use of alcohol associated with driving and non-use of safety
equipment [9]. Due to the vulnerability of pedestrians, the traffic
accidents represent an important cause of morbidity and
mortality in Brazil [10]. Some groups are more vulnerable,
including pedestrians, bikers and motorcyclists. They suffer
more serious injuries in multiple organs. Pedestrians are still the
ones with the highest morbidity and mortality [7-8, 11].

1. Introduction

In the last decades, the advance of automobile industries has
generated numerous urban and social transformations that have
contributed to the growth of the cities. However, in many cases
this growth has been occurred in a disorderly way and without
adequate infrastructure to accommodate the expansion of the
vehicle fleet. Linked to unsatisfactory conditions of public
transportation, that can be observed in many cities in Brazil,
there is increasing of the number of individual transportation,
that result in even more chaotic traffic in big cities [1].

Pedestrian traffic injuries represent an important cause of
mortality, and although the occurrence rates are lower than
collisions between vehicles, the lethality is much higher due to
the vulnerability of the pedestrians [2]. In addition, there is a
high degree of disability with emotional and social impacts [3].
Traffic accidents are a serious public health problem associated
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Studies indicate that countries where have been implemented
traffic  regulations, enforcement and education have
demonstrated lower death rates [12]. Considering all above
conditions, Brazil has implemented some laws to regulate traffic
and reduce accidents, such as the Brazilian National Traffic
Code in 1998 and the severe Driving Under Influence Law in
2008, in addition to improving the vehicle safety, the electronic
speed and the traffic control. However, traffic accidents are still
responsible for a high mortality rate [6, §].

Faced with the challenges of reducing the number of traffic
accidents and their social consequences, and for adequacy of
pre-hospital and hospital care of trauma in the city of Sao
Paulo, Brazil, the aim of this study was to characterize the
pedestrians injured in traffic accident in regard to gender, age,
period of occurrence, association with alcohol and drug use,
location of accidents, trauma diagnosis, medical evolution of
the victims and vehicles involved, in order to guide the
government in urban and hospital development strategies.

2. Methods

This is a cross-sectional, quantitative, descriptive and
retrospective epidemiological study of pedestrians injured in
traffic accident records, during 2017 in the city of Sao Paulo,
state of Sao Paulo, Brazil.

Secondary data was collected on April 17, 2018 through
the Information System for Surveillance of Violence and
Accidents (SIVVA) of Sao Paulo city, managed by the Health
Surveillance Coordination of the Municipal Health
Secretariat of Sdo Paulo (COVISA- SMS) along with the
Health Surveillance Supervisors (SUVIS). Notifications of
traffic accidents involving pedestrians during the period from

January 1, 2017 to December 31, 2017 were analyzed.

The study population consisted of 2.719 pedestrian victims
of traffic accidents. The variables were distributed as follows:
characteristics of victims regarding gender (male and
female), age group (in years), alcohol and drug use and main
diagnoses associated with run over, characteristics of
occurrences regarding the time of day (morning, afternoon
and night), urban area (north, south, east, west, southeast and
center) and the vehicle types (motor vehicles, motorcycles,
bicycles, heavy vehicles and others) involved.

After collecting data, they were tabulated and processed in
EXCEL software. Subsequently, descriptive statistical
analyses were performed, calculating the absolute and
relative frequencies of variables.

As recommended by Resolution 466/12 of the National
Health Council (CNS), this work exempts approval of the
University's Ethics Committee, since secondary information
was used and available in a public domain database.

3. Results

Between January 1 and December 31, 2017, according to
SIVVA data, there were 2.719 road accidents in the city of Sao
Paulo. Of these, 1.684 (61.9%) were men, while 1.035 (38.1%)
were women. When considering the most affected age groups, it
was observed that the most road accidents occurred for those who
were 20 to 24 years old, 335 (12.4%), between 15 and 19 years
was the second most affected with 318 (11.6%), and between 10
and 14, there were about 237 (8.7%) of the total number of road
accidents. Concerning the abuse of licit substances, 68 (2.5%)
pedestrians were under the influence of alcohol, while 12 (0.4%)
were under influence of illicit substances (Table 1).

Table 1. Distribution of pedestrian victims of traffic accident, according to age, gender, alcohol and drug use in Sao Paulo, 2017.

Alcohol Drugs

AGE Female Male Alcohol (+)  Alcohol (-) Moo Drugs (+) Drugs (-) g TOTAL
(years) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)
0a4 57 (2.1) 117 (4.3) 0 (0.0) 58 (2.1) 116 (4.3) 0(0.0) 58 (2.1) 116 (4.3) 174 (6.4)
5a9 63 (2.3) 155 (5.7) 1 (0.0) 62 (2.3) 155 (5.7) 0 (0.0) 63 (2.3) 155 (5.7) 218 (8.0)
10a 14 85(3.1) 152 (5.6) 0 (0.0) 77 (2.8) 160 (5.9) 0 (0.0) 76 (2.8) 161 (5.9) 237 (8.7)
15a19 140 (5.1) 178 (6.5) 6 (0.2) 98 (3.6) 214 (7.9) 1 (0.0) 102 (3.8) 215 (7.9) 318 (11.7)
20a24 124 (4.6) 211 (7.8) 13 (0.5) 91 (3.3) 231 (8.5) 2(0.1) 92 (3.4) 241 (8.9) 335 (12.3)
25a29 55(2.0) 121 (4.5) 4(0.1) 45 (1.7) 127 (4.7) 2(0.1) 48 (1.8) 126 (4.6) 176 (6.5)
30a34 57 (2.1) 108 (4.0) 8(0.3) 61(2.2) 96 (3.5) 1 (0.0) 64 (2.4) 100 (3.7) 165 (6.1)
35a39 70 (2.6) 110 (4.0) 8(0.3) 64 (2.4) 108 (4.0) 1 (0.0) 68 (2.5) 111 (4.1) 180 (6.6)
40 a 44 43 (1.6) 108 (4.0) 6 (0.2) 40 (1.5) 105 (3.9) 3(0.1) 44 (1.6) 104 (3.8) 151 (5.6)
45a49 42 (1.5) 84 (3.1) 3(0.1) 29 (1.1) 94 (3.5) 0 (0.0) 31 (1.1) 95 (3.5) 126 (4.6)
50a54 66 (2.4) 70 (2.6) 10 (0.4) 35(1.3) 91(3.3) 2(0.1) 37(1.4) 97 (3.6) 136 (5.0)
55a59 47 (1.7) 63 (2.3) 3(0.1) 31(L.1) 76 (2.8) 0 (0.0) 33(1.2) 77 (2.8) 110 (4.0)
60 a 64 55(2.0) 57 (2.1) 5(0.2) 36 (1.3) 71 (2.6) 0 (0.0) 38 (1.4) 74 (2.7) 112 (4.1)
65 a 69 48 (1.8) 56 (2.1) 1(0.0) 35(1.3) 68 (2.5) 0 (0.0) 35(1.3) 69 (2.5) 104 (3.8)
70 a 74 30(1.1) 32(1.2) 0 (0.0) 24 (0.9) 38(1.4) 0 (0.0) 25(0.9) 37(1.4) 62 (2.3)
75a79 26 (1.0) 21(0.8) 0 (0.0) 16 (0.6) 31 (1.1) 0 (0.0) 16 (0.6) 31(1.1) 47 (1.7)
80a 84 12 (0.4) 22 (0.8) 0 (0.0) 9(0.3) 25(0.9) 0 (0.0) 9 (0.3) 25(0.9) 34(1.3)
85a89 9 (0.3) 14 (0.5) 0 (0.0) 6(0.2) 17 (0.6) 0 (0.0) 6(0.2) 17 (0.6) 23(0.8)
90 e+ 5(0.2) 5(0.2) 0 (0.0) 3(0.1) 7(0.3) 0(0.0) 3(0.1) 7(0.3) 10 (0.4)
branco/ignorado 1 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.0) 0 (0.0) 0 (0.0) 1 (0.0) 1 (0.0)
TOTAL 1035 (38.1) 1684 (61.9) 68 (2.5) 820 (30.2) 1831 (67.3) 12(0.4) 848 (31.2) 1859 (68.4) ?17330)

Source: Violence and Accident Surveillance Information System (SIVVA) - Health Surveillance Coordination of the Municipal Health Secretary of Sao Paulo

(COVISA - SMS) - Health Surveillance Supervisors (SUVIS).
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When observing the distribution of traffic accidents by
periods and regions of occurrences in the city of Sdo Paulo in
Table 2, it was observed that the period of highest incidence
was the afternoon (from 1:00 pm to 6:59 p.m.) with 332
(12.2%), followed by the night shift (from 07:00 pm to 12:59
am) with 179 (6.6%); in the early morning (from 1:00 am to
6:59 am), there were 164 (6.0%) traffic accidents and (5.9%).
However, it is worth pointing out that in 1883 (69.3%) cases,

the day period was ignored or the data was not filled in.
Concerning the regions where there were more occurrences,
the Southern region concentrated the majority of these with
121 (4.5%), and subsequently was the Southeast with 85
(3.1%), followed by the Eastern region with 81 (3.0%), West
with 36 (1.3%), North with 32 (1.2%) and finally the Center
with 6 (0.2%). It is noteworthy that in 2.358 (86.7%) of those
traffic accidents, this data was not filled or ignored.

Table 2. Distribution of traffic accidents with pedestrians by periods and urban areas of occurrences in Sao Paulo, 2017.

Period / Urban area Central East North Southeast South West Ignored TOTAL

N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)
Morning 7am — 12:59pm 2(0.1) 11 (0.6) 6(0.2) 11 (0.4) 14 (0.5) 7(0.3) 110 (4.0) 161 (5.9)
Afternoon 1pm — 6:59pm 2(0.1) 23 (0.8) 13 (0.5) 23(0.8) 37(1.4) 10 (0.4) 224 (8.2) 332 (12.2)
Evening 7pm - 12:59am 1 (0.0) 16 (0.6) 3(0.1) 7(0.3) 28 (1.0) 7(0.3) 117 (4.3) 179 (6.6)
Early hours lam — 6:59am 0 (0.0) 13 (0.5) 3(0.1) 16 (0.6) 10 (0.4) 6(0.2) 116 (4.3) 164 (6.0)
Blank/ Ignored 1 (0.0) 18 (0.7) 7(0.3) 28 (1.0) 32(1.2) 6 (0.2) 1791 (65.9) 1883 (69.3)
TOTAL 6 (0.2) 81 (3.0) 32 (1.2) 85(3.1) 121 (4.5) 36 (1.3) 2358 (86.7) 2719 (100.00)

Source: Violence and Accident Surveillance Information System (SIVVA) - Health Surveillance Coordination of the Municipal Health Secretary of Sao Paulo

(COVISA - SMS) - Health Surveillance Supervisors (SUVIS).

Table 3. Distribution of types of vehicles involved in traffic accidents with
pedestrians in Sao Paulo, 2017.

Type of Vehicle Notifications N (%)
Car 1259 (46.3)
Motorcycle 648 (23.8)

Bicycle 138 (5.1)
Bus/Truck/Other 128 (4.7)

Subway or Train 7 (0.3)

Air Transport 1 (0.0)

Other 28 (1.0)

Blank or Ignored 516 (19.0)

TOTAL 2719 (100.0)

Source: Violence and Accident Surveillance Information System (SIVVA) -
Health Surveillance Coordination of the Municipal Health Secretary of Sao
Paulo (COVISA - SMS) - Health Surveillance Supervisors (SUVIS).

Regarding the type of vehicle involved in traffic accidents,
according to Table 3, automobiles correspond for almost half

this total representing 1,259 (46.3%), followed by
motorcycles with 648 (23.8%), bicycles 138 (5.1%), heavy
vehicles (buses, trucks or others) 128 (4.7%), subway or train
7 (0.3%), air transport 1 (0,0), other 28 (1.0%), and finally
blank or ignored 516 (19.0%).

Regarding the types of injuries, according to Table 4, the
main diagnoses of victims of traffic accidents were
categorized according to the International Classification of
Diseases (ICD-10) and separated by anatomical region. It
was observed that lower limb trauma was the most injured
arca with 877 (32.3%) in pedestrians, whereas other
uninformed diagnoses represented 684 (25.1%), lesions of
head and neck were the third most frequently affected place
with 575 (21.1%), followed by upper limb lesion with 398
(14.6%), abdomen, dorsum and pelvis corresponding to 67
(2.5%), thorax 66 (2.4%) and finally blank or ignored with
52 (2%).

Table 4. Main diagnosis of trauma in pedestrian victims of traffic accidents in Sdo Paulo, 2017.

ICD 10 and Diagnosis N (%) N (%) Anatomical Region
Head and Neck

S09.9 Unspecified injury of face and head 127

S00.9 Superficial injury of unspecified part of head 88 575 (21.1)
Other ICDs of head and neck 360

Thorax

S20.2 Contusion of thorax 21

S20.8 Superficial injury of other and unspecified parts of thorax 16 66 (2.4)
Other ICDs of thorax region 29

Abdomen, back and pelvis

S30.0 Contusion of lower back and pelvis 23

S30.9 Superficial injury of abdomen, lower back and pelvis, part unspecified 15 67 (2.5)
Other ICDs of abdomen, lower back and pelvis 29

Upper limbs

S40.0 Contusion of shoulder and upper arm 46

S60.2 Contusion of other parts of wrist and hand 40

S40.9 Superficial injury of shoulder and upper arm, unspecified 25 398 (14.6)
S50.0 Contusion of elbow 24

Other ICDs of upper limbs 263

Lower limbs
S80.0 Contusion of knee

73 877 (32.3)
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ICD 10 and Diagnosis N (%) N (%) Anatomical Region
$90.0 Contusion of ankle 71

Other ICDs of lower limbs 733

Other diagnosis

TO7 Unspecified multiple injuries 176

T00.9 Multiple superficial injuries, unspecified 145 684 (25.1)

T14.9 Unspecified injuries 100 ’

Other ICDs of unspecified region 263

Blank 52 52 (2.0)

TOTAL 2719 2719 (100.0)

Source: Violence and Accident Surveillance Information System (SIVVA) - Health Surveillance Coordination of the Municipal Health Secretary of Sao Paulo

(COVISA - SMS) - Health Surveillance Supervisors (SUVIS)

In the analysis of the evolution of traffic accident victims,
according to Table 5, 2,080 (76.5%) obtained hospital
discharge, while 172 (6.3%) were transferred to other health
services, 128 (4.7%) required hospitalization, 16 (0.6%) were
received in death, or died during the care.

Table 5. Medical evolution of the victims of traffic accidents in Sao Paulo in
2017.

Medical evolution N (%)
Follow up 20 (0.7)
Discharge 2080 (76.5)
Observation 117 (4.3)
Hospitalization 128 (4.7)
Received in Death 5(0.2)
Transferred 172 (6.3)
Death in care 11 (0.4)
Blank or Ignored 186 (6.8)
TOTAL 2719 (100.0)

Source: Violence and Accident Surveillance Information System (SIVVA) -
Health Surveillance Coordination of the Municipal Health Secretary of Sao
Paulo (COVISA - SMS) - Health Surveillance Supervisors (SUVIS).

4. Discussion

Traffic is a social problem. At each intersection, you can
see pedestrians, cars, buses and bicycles that come and go
from different directions. The driver wants fluid vehicle
traffic, the pedestrian needs less fluidity and the trader wants
customers to park in front of his business. Therefore, the
interests of the people participating in traffic are not the same
and are often conflicting. Independent of individual interests
the responsibilities in traffic should be shared among public
agencies, drivers and pedestrians [13].

According to WHO data, with the high worldwide
mortality rate due to traffic accidents, there is also a high rate
of non-fatal injuries with a subgroup of victims with some
physical or psychological disability [14]. Faced with this
scope, the United Nation decreed, in 2011, the Decade of
Action for Traffic Safety in order to prevent traffic accidents.
In Brazil, Yellow May movement was a proposal to make the
society pay attention to the large numbers of deaths and
injuries in traffic.

With high rates of pedestrian accidents, financial losses
should be considered. In addition to high costs to the
Brazilian National Health System (Sistema Unico de Saiide -
SUS) to victims of accidents, there are also individual losses
with reduced labor productivity and physical and

psychological sequel for a long period or even for a lifetime
[14].

When observing the number of pedestrian victims of
traffic accidents in 2017 in Sao Paulo, the group that involves
children and adolescents (0 and 19 years old) had 947
(34.8%) people affected. From this data, it can be
emphasized that the age group mentioned had a lower
perception of danger and the younger ones had less
knowledge of traffic laws [15]. Based on these figures, it was
observed that men accounted for the majority of victims in
the age group between 15 and 19 with 55.9% of the cases.
When analyzing the total number of victims, males
represented 61.9% of pedestrian accidents. This data
corroborates with WHO that traffic accidents are one of the
main causes of death in male adolescents aged 15 to 19 years
old [16]. In this way, these figures reflect a reality not only in
Sao Paulo but also worldwide. It is believed that the
predominance of male victims is related to the cultural and
social behavior of a greater risk exposure of this group when
compared with the attitudes of women.

The period with the highest incidence of traffic accidents
was the afternoon (from 01:00 pm to 06:59 pm) with 332
(12.2%) cases. This can be explained by a greater circulation
of people. In this period, there is an increased flow of school
children through the streets due to the end of classes and
workers who have left their work activities. It is possible that
in this period, serious accidents occur, often related to traffic
without congestion, providing higher car speeds and
consequently greater impact [17, 18]. According to data
analyzed, there is little relation between accidents and use of
alcohol and illicit drugs, with only 2.5% of pedestrians using
alcohol and 0.4% using illegal drugs.

Cars and motorcycles were the vehicles most involved in
traffic accidents. Together, they account for 70% of events.
This finding relates to the fact that they represent a large part
of the fleet of wvehicles in Sao Paulo, according to the
Brazilian Institute of Geography and Statistics (IBGE) [19].
Due to the greater vulnerability of pedestrians to these types
of vehicles, the importance of traffic education on the part of
vehicle drivers and pedestrians must be reinforced in order to
comply with the applicable laws. Given the high incidence of
pedestrian accidents and morbidity and mortality, it suggests
the installation of more stringent punishments for offenders
in order to reduce accident rates with victims.

Regarding the types of injuries, it is observed that there is
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a predominance of injuries and multiple traumas. Certainly,
the disproportionate force between pedestrians and cars is the
main cause of the seriousness of the accident victims’
injuries. Despite the fragility of pedestrians, of the total
occurrences in 2017, 76.5% evolved to hospital discharge
and only 0.6% to death. However, it must be remembered
that car accidents represent a great social and financial
psychological impact. About 7 billion dollars are spent
annually in Brazil due to pre-hospital, rehabilitation and
removals from work activities with victims of traffic
accidents [18]. All negative outcomes can be avoided through
awareness and education in traffic.

5. Conclusion

Based on the above considerations, it is possible to infer
that awareness and respect for traffic laws are essential to
reducing the number of pedestrian accidents. This study
revealed the importance of the epidemiological analyses of
traffic accidents. It is an important tool to guide governments
to promote public and drivers education to respect the traffic
regulations. And besides, it can be used to manage the
assistance of the pedestrian victims of traffic accidents by the
maintaining of the pre-hospital and hospital care teams in
strategic locations to minimize the time between the accident
and the victim’s care by the public Brazilian National Health
System (Sistema Unico de Saiide - SUS).
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