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1 INTRODUCTION

Worldwide and in Brazil, the percentage of elderly population has grown considerably
and the proper structuring of urban roads of Sdo Paulo city to ensure their safety has not
been done. Data provided by the 2010 Census, conducted by IBGE, has proved the
population aged 65 or more, which was 5.9% in 2000 reached 7.4% in 2010 (IBGE, 2013).
There is a prediction that by 2050, the elderly population aged over 65 will represent 22.7%
of the population (Social Welfare 2013).

Besides, elderly people have their vision, mobility, hearing, flexibility and cognition
impaired or decreased in its function with advancing age. Therefore, they are very
susceptible to accidents once beyond their limitations still exist architectural barriers
(MICHELETTO, 2011).

According to the Survey of the ObservatérioNacional de SegurangaViaria (National
Observatory for Road Safety), and records in DPVAT (Personal Injury Caused by Motor
Vehicles Land Way), the number of victims in Brazilian traffic is the largest in the world,
surpassing even the number of victims per homicide and cancer. The country has 31.3 fatal
accidents per 100 thousand inhabitants and this number is bigger than the accidents
observed in Venezuela, Qatar, El Salvador and Belize (Guimaraes, 2013).

The main objective of this study is to research and discuss the most frequent types of
accidents, the elderly in the context of road safety, demonstrate the evolution of accidents’
indicators involving elderly population in Sao Paulo city, as well as possible causes and
solutions to accidents involving elderly people.

This paper aims to show the needs of the elderly population, regarding their mobility in
urban areas, statistical data of accidents and the changes needed to improve their walking
on public roads.

2 MATERIALS AND METHODS

In order to demonstrate all factors involving accidents with elderly, we have made
bibliographicalresearches of exploratory character, collecting accident data from official
sources such as CET, IBGE, DENATRAN, SEADE, IPEA and DATASUL and analysis of the data
obtained from 2003 to 2012.

The ratio of the number of deaths in the population is known as health risk, as
mentioned by Bastos 2011, once it enables a comparison with the risk of other causes of
death (deaths/100.000 inhabitants). The association of the number of deaths with the
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amount of transport is treated by the authors as traffic risk, indicating how safe is to travel
on a particular location (usually deaths/1.000.000.000 of kilometers traveled). As per the
lack of flow data, traffic risk is assessed by the registered fleet (deaths/100,000 vehicles).

To obtain results and quantify the number of fatal accidents involving elderly people,
we compared this population with the general population and the number of vehicles. Thus,
we could assess how significantly the citizens of this age group are suffering. The
comparison with deaths per 100,000 inhabitants indicates risks to health and confronting
deaths per 100,000 vehicles we analyzed the risks of traffic.

3 RESULTS OBTAINED

The city studied is Sao Paulo city. Being a populous city with 11,192,555 inhabitants
(SEADE 2013) and7.010.508 vehicles (DENATRAN, 2013) there is a significant percentage of
fatal road accidents compared to Brazil according to data obtained from Datasus. Analyzing
the past ten years, in the period from 2003 to 2012, it is observed that the city of Sao Paulo
represents 8.3 % of the fatal traffic accidents occurred in Brazil.

In Figure 1 we confront the fatal accidents involving elderly in Sao Paulo from 2003 to
2012 against fatal crashes involving elderly in Brazil from 2003 to 2012.
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Figure 1: Graph of the percentage of fatal accidents involving the elderly in Sao Paulo from
2003 to 2012 in relation to fatal accidents involving elderly in Brazil from 2003 to 2012.
Source: Datasus, 2013.

When the indicator of accidents per inhabitants is analyzed, one can notice a more
critical situation. Figure 02 shows the evolution of the ratio of fatal accidents involving
elderly people in the city.
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Figure 2: Graph of the percentage of fatal accidents involving elderly per 100,000 in Sao
Paulo from 2003 to 2012 in relation to fatal accidents per 100,000 inhabitants in the city of
Sao Paulo from 2003 to 2012.

Source: Datasus 2013 and Seade, 2013.

In order to understand the traffic risk, Figure 3 shows the average percentage of
21.73% of fatal accidents involving elderly per 100,000 vehicles when compared with fatal
accidents per 100,000 general population of vehicles in the city of Sao Paulo.
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Figure 3: Graph of percentage of fatal accidents involving elderly per 100,000 vehicles in Sao
Paulo city from 2003 to 2012 compared to fatal accidents per 100,000 vehicles in Sao Paulo
city from 2003 to 2012.

Source: Datasus 2013 and Denatran, 2013.



From these studies, we chose to better understand the behavior of the elderly
pedestrian, and, analyzed data has shown the average percentage of run over deaths over
the last 10 years is 50.74% - regardless of age -when compared to other fatal accidents on
the roads of Sao Paulo city.The graph in Figure 4 belowdemonstrate run over deaths.
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Figure 4: Graph of the percentage of pedestrian accidents with fatal accidents in Sao Paulo
from 2003 to 2012 in relation to fatal accidents in Sdo Paulo from 2003 to 2012.
Source: Datasus, 2013.

The scenario where we quantify elderly people who were fatal victims of accidents
caused by run overand relate it to the number of elderly people who were fatal victims of
accidents is shown in the graph below, figure5. The percentage of fatal accidents in elderly
people caused by run over is 77.28% (average from 2003 to 2012) if compared with elderly
people who were fatal victims of traffic accidents.
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Figure 5: Graph of the percentage of pedestrian accidents with fatal accidents involving
elderly in Sao Paulo city from 2003 to 2012 compared to fatal accidents involving elderly in
Sao Paulo city from 2003 to 2012.

Source: Datasus, 2013.

Comparing general fatal run overwith the ones involving elderly people, the scenario is
alarming. The graph in Figure 6 provides the percentage of pedestrian accidents involving
elderly/100.000 inhabitants compared to the number of run over with fatal accidents /
100,000 inhabitants.
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Figure 6: Graph of the percentage of fatal pedestrian accidents involving elderly victims per
100,000 inhabitants in the city of Sao Paulo from 2003 to 2012 comparing to pedestrian
accidents with fatal accidents per 100,000 inhabitants in the city of Sdo Paulo from 2003 to
2012.

Source: Datasus 2013 and Seade, 2013.



When data consider vehicles, around 33.07% of the victims are elderly people. Figure
7 shows the percentage of pedestrian accidents involving elderly /100.000 vehicles is about
33.07 % of pedestrian accidents with fatal accidents / 100,000 vehicles, taking the average
of the last 10 years.
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Figure 7: Graph of the percentage of fatal pedestrian accidents involving elderly victims per
100,000 vehicles in Sao Paulo city from 2003 to 2012 compared to pedestrian accidents with
fatal accidents per 100,000 vehicles in S3o Paulo city from 2003 to 2012.

Source: Datasus 2013 and Denatran, 2013.

4 DISCUSSION

Taking into consideration the data obtained, fatal accidents in Sdo Paulo city represent
8.3% of theBrazilian total and the percentage of elderly accidents in the city is 8.91%
compared to the elderly in the country - taking the average of the last 10 years, as figure 1.

However, when we compare the data of fatal accidents involving elderly / 100,000
inhabitants in Sao Paulo city, from 2003 to 2012, the average percentage of fatal accidents is
21.74%, and this value is increasing once it was15.11% in 2003 and reached 28.61% in
2012, an increase of 13.5% if we compare these two years (figure 2). And this same
average remains very close when calculated per 100,000 vehicles, where the results are an
average of 21.73%, 15.05% in 2003 and 28.78% in 2012, showing an increase of 13.73%,
as shown in figure 3.

Contrasting fatal accidents involving elderly / 100,000 elderly inhabitants in the city of
Sao Paulo the average is 7.55% over the last 10 years studied, whereas in 2012 this index
was 8.42 % (Figure 4).

In order to demonstrate the difference between the total of fatal traffic accidents in
the city of Sao Paulo and the run over casualties, we have researched the rates between the
years 2003 and 2012 and the average was 50.74 %, shown in Figure 5.

Although, comparing elderly run over with the number of elderly victims per fatal
accident the average is 77.28%, while in 2003 this was 71.9% and in 2012 reached 85.8%
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(figure 6). Thus, we observe that it is quite evident the increase in fatal accidents involving
elderly pedestrians, an increase of 13.9% between 2003 and 2012.

The percentage of run over with fatal accidents involving elderly / 100,000 inhabitants
is 33.20%, the average of the last 10 years, when compared to run over deaths / 100,000
inhabitants. And this number is also growing, when we see the graph of Figure 7 - in 2003
the percentage was 23.63% and in 2012 it was 43.75%, showing 20.12% between these
years. That same average remained similar with elderly pedestrians if compared to 100,000
vehicles, of which 33.07%, an increase of 19.95% between 2003 and 2012 (Figure 8).

The indicator of casualties involving elderly pedestrians with people per 100,000 elderly
inhabitants had an average of 5.85%, as shown in Figure 9.

For all these figures, we can conclude that public policies involving the safety of the
urban roads are extremely necessary, especially for those who are most vulnerable.

5 FINAL CONSIDERATIONS

According toAgeing (2010), policies are needed to bring greater security to roads for
drivers and elderly pedestrians in order to reduce the need for complex decisions and
execution of time-related tasks.

The safer traffic of developed countries comes from strict laws and harsher
punishment, greater knowledge and respect for traffic laws, better training of drivers and
pedestrians, and a better system of accident statistics, as reported by Bastos (2011).

According to Ageing (2010), improvements in the infrastructure of roads to make
driving easier and safer for elderly drivers include better lighting of signs; best conditions for
night driving by increasing the reflectivity of the road; larger symbols on signs and signals;
more relevant information and providing more time for decision making; periodic
maintenance of signs; speed reduction where necessary to perform complex maneuvers;
wider and unobstructed lanes; greater distances signaling; proper placement of signs and
symbols.

A key issue for the elderly pedestrians is the amount of time available to complete the
crossing at signalized intersections, as they have difficulty walking in 1.2 meters/second
speed, which is assumed by most manual traffic engineering. In addition, many engineers
are reluctant to increase the time signals, it is likely causing disruption to traffic flow,
according to the report (AGEING, 2010).

Current technology allows the green signal matches the time required for the
pedestrian to cross the road by motion trackers through the use of infrared detectors or
other devices, describes Ageing (2010).

More preventive actions and programs in order to maximally reduce the occurrences of
traffic accidents are needed. Some proposals that can contribute to the reduction of traffic
accidents, especially in the elderly:

- Review the walking speed used in the calculation of pedestrian traffic lights;

- Produce a manual with elderly public oriented guidelines about behavingsafely in
traffic;

- Using community oriented spaces for the elderly to a process orientation, besides
discussing the traffic education in this age group;

- Sidewalks, pedestrian crossings and routes with higher brightness ranges; and

- A great educational and information campaign about the fragility of the elderly
pedestrian.
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