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Facial trauma in the largest city in latin america,
sao paulo, 15 years after the enactment of the
compulsory seat belt law
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Traffic accidents are a reality throughout Brazil. The face is one of the anatomic parts most affected by these
accidents, especially when a seat belt is not used. These accidents are costly for the public health system and have a
significant impact on society and the lives of families involved. The compulsory use of seat belts in Brazil, especially
in Sdo Paulo, has decreased the rate of facial trauma. This suggests that the public health policies and measures
adopted by the Brazilian authorities have benefited the population 15 years after the enactment of the law of
compulsory seat belts in the city of Sdo Paulo.
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INTRODUCTION

The face is a frequent target for trauma in motorvehicle
accidents, especially when seat belts are not used. The high
rate of motorvehicle accidents leads to economic and social
problems and causes harm to the country, including
increased costs for hospital care, pension expenses, and
changes in family structure.! Further, individuals lose their
strength and ability to work at their most productive, given
that most traumas due to car accidents occur among
individuals who are under the age of 45 years. Results of
epidemiological studies show that the etiology of facial
fractures is variable across the world. However, motorve-
hicle accidents are among the most frequent causes of facial
fractures.!>!®

In Brazil, rates of hospitalization due to motorvehicle
accidents are high. Consequently, authorities made changes
in the Brazilian Traffic Code,> such as the Sao Paulo
Municipal Law of 19943 Ultimately adopted by most
Brazilian cities, this law regulated the use of seat belts
in November 1994. More recently, the “Dry Law”
(number 11,705)* also gained prominence in epidemiologi-
cal indices and effectively reduced the number of accident
victims attended in hospitals due to car accidents.’ The
purpose of this paper is to highlight the importance of these
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laws the Brazilian our health system and demonstrate their
effectiveness.

Traffic accidents

Brazil has the fifth highest number of traffic deaths in the
world. In 2007, 35,100 thousand resulted from motorvehicle
accidents in Brazil. In absolute terms, this number is lower
than only four other countries: India (1,057,000 deaths),
China (966,000 deaths), the United States (426,000 deaths),
and Russia (359,000 deaths) (see Figure 1). However, Brazil
occupies an intermediate position in a ranking among
countries, with 18 deaths for every 100,000 inhabitants.
Therefore, the rate of traffic deaths is higher than that of the
United States (13/100) and lower than Russia (25/100).%”

In 2002, motorvehicle accidents claimed the lives of 1.18
million people and injured 20 to 50 million more worldwide.
Millions of people were hospitalized and perhaps 5 million
have been disabled for life. It is estimated that by 2020,
if this frequency is maintained, the annual proportion of
people killed and disabled as a result of motorvehicle
accidents will rise to more than 60%. Consequently, motor
vehicle accidents will be third on the World Health
Organization’s (WHO) list of the main causes of disease
and traumas.®

Motorvehicle accidents have become a significant cause of
morbidity and mortality among the Brazilian population as
a result of the increase in the number of vehicles circulating
and the high frequency of inappropriate behavior, coupled
with ineffective monitoring and poor public road condi-
tions.? In addition, the number of vehicles on the road
continues to grow. Sdo Paulo’s fleet of vehicles, which
makes up more than 90% of the national fleet,'* was
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Figure 1 - Absolute number of deaths in motorvehicle accidents
according to the World Health Organization.

6,558,463 vehicles in the capital and 19,499,430 vehicles in
the state in June 2009."!

Traumas

According to WHO data, traumas are among the main
causes of death and morbidity in the world. Every day,
16,000 people die as a result of some trauma.'* Among the
various types of trauma, facial trauma is notable due to its
emotional and functional consequences and the possibility
of permanent deformities.'”” The increased exposure and
little protection increases the likelihood of serious injuries to
this part of the body in car accidents. Head and face injuries
represent about 50% of all traumatic deaths.'®

Recognizing which etiologies are most prevalent and
which population is most affected by face traumas is a
fundamental part of structuring services. With the popula-
tion growth, increasing traffic of motor vehicles, and socio-
economic discrepancies, the number of traumatic facial
fractures has increased,” although fractures from sports
activities are less frequent.'® In general, facial traumas are
associated with other factors, such as assaults or falls.'>!®

Results of a study of 450 individuals with facial fracture in
the city of Sdo Paulo in the 1980s showed that the main
cause of facial fracture was motorvehicle accidents.’® A
study carried out more recently in a hospital in the south
zone of Sao Paulo® found that the most frequent etiology of
facial trauma was motorvehicle accidents (25% of cases) and
motorcycle accidents (25%), whereas less frequent etiologies
were physical assaults (15%) and work accidents (1%).
Results of a retrospective study of 323 individuals with
facial fractures due to motorvehicle accidents at the Sao
Paulo Clinics Hospital between February 2001 and July 2006
showed that the average age of the patients was 30.9 years
and the 2propor’cion of men to women was 3.3 to 1 (see
Table 1).”! The findings are consistent with the results of a
Minas Gerais study, which found that 23% of facial injuries

Table 1 - Features of facial fractures occurrences in
motorvehicle accidents according to data from a large
Sao Paulo hospital (2007).2!
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were due to accidents involving bicycles and motorcycles,
whereas 21% were due to interpersonal violence. In addi-
tion, trauma to the face from motorvehicle accidents was
found to be more common among men (80%) than women
(20%)."® In Recife, motorvehicle accidents account for 31.8%,
followed by physical assault (22.2%) and assaults with
firearms (18.7%).>* On the other hand, in Porto Alegre,
approximately 36% of facial fractures occur as a result of of
urban violence.” Traffic accidents (19%) were reported to
be the second most common cause, together with sports
accidents (19%).

Seat belts

In Sao Paulo, a municipal law was passed that mandated
the use of seat belts on November 4, 1994.% Reactions for and
against the law were immediate because of the difficulties
and adjustments required for its implementation. However,
all of this loses importance when it comes to lives and
traumas.'

According to the Traffic Engineering Company (TEC
after two years of the Municipal Act’s requiring the use of
seat belts, the measure was found to be beneficial to the
physical safety of both drivers and front seat passengers
of vehicles, as well as the entire population. The TEC
conducted a survey of victims from the vehicles who
received treatment at the emergency room at Santa Casa de
Misericordia in Sao Paulo (see Table 2). As shown in Table 2,
there was a reduction in head injuries following the
application of the law. Soriano et al.*® also reported a
decrease of 4.9% in the frequency of ocular perforations
caused by motorvehicle accidents after the implementation
of the law.

In 1997, the new National Traffic Code (NTC) was
approved.* Beginning in April 1998, individuals were
punished for failing to use their seat belt. Individuals
caught driving without wearing a seat belt or allowing a
passenger to ride in their vehicle without wearing one
received a fine of R$127.69 and five points on their driver’s
license, constituting a serious violation.

In Brazil, the mortality rate from motorvehicle accidents
has declined from 29.8% in 1996 to 25.3% in 1999.%° This
decline can be attributed to several factors, including lower
speed limits, more surveillance, greater use of seat belts, the
implementation of electronic speed bumps, and an increase
in the car fleet.?® Between 1996 and 1998, there was a 30%
reduction in the number of traffic deaths in Sao Paulo
because of the introduction of the new Brazilian Traffic
Code and the installation of electronic radar cameras for
speed surveillance in the city.?’

According to results of a survey conducted in the region
of Pelotas (RS), 26% of oral and maxillofacial fractures occur
as a result of motorvehicle accidents.?® A similar rate of 29%
was found in a study of jaw fractures in a hospital in

)24
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Table 2 - Location of injuries in vehicle occupants injured
before and after the municipal law mandating the use of
seat belts was instituted in Sao Paulo.?*

Number of patients With seat belt Without seat belt  Total

Location of injuries Before the seat belt law After the seat belt law

Driver 60 58 118
Front seat passenger 44 67 111
Rear seat passenger 0 94 94

Total 104 219 323

Head 44.2% 30.6%
Body 11.6% 25.6%
Upper members 15.8% 19.1%
Lower members 28.4% 24.7%




CLINICS 2010;65(10):1043-1047

Table 3 - Countries’ seat belt laws and the occupants of
the vehicles who are bound by such laws.

Presence of a national Occupants to whom

Country seat belt law the law applies
Brazil Yes All occupants

Argentina Yes All occupants

Chile Yes All occupants

Cuba Yes Only front seat passengers
Colombia Yes All occupants

Ecuador Yes Only front seat passengers
Mexico Yes All occupants

Venezuela Yes Only the driver

Uruguay Yes All occupants

Peru Yes All occupants

Pernambuco.” Significant facial impact occurs during a
motorvehicle accident. Even with the use of a safety belt and
an airbag, simple or multiple fractures can occur that crush
the face. Researchers affirm that the major problem is not
treating patients with multiple traumas, but their re-entry
into society. Many of these individuals lose their teeth and
cannot afford dental implants, a treatment that is currently
done only in the private sector.>

The seat belt is considered to be the most effective device
in reducing the severity of trauma in motorvehicle accidents
and the most available safety equipment for vehicles
currently operating in Brazil.>! Using a seat belt reduces
the risk of death in individuals sitting in the front seat of a
vehicle by 40-65% and may reduce deaths in rear seat
passengers by 25-75%.° However, results of other studies
show that only 57% of countries require the use of seat belts
in vehicles for all passengers, both seated in the front and
back of the vehicle, with only 38% of low-income countries
having such laws'? (see Table 3). Research evaluating young
drivers at the Catholic University of Sao Paulo showed that
only 74% of university students always use a seat belt;
therefore, one quarter of the population studied does not
use frequently use one.

Costs for the health care system

Falls and traffic accidents have been reported, respec-
tively, as the first and second leading cause of hospitaliza-
tions from external causes in Brazil.>* In both Brazil and Sao
Paulo, external causes account for increased length of
hospital stay, more than natural causes, despite the lower
proportion of hospital admissions and shorter average
hospital stay of the latter.®® In Sao Paulo in 2005, the
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proportion of hospital admissions due to external causes
was 48% for falls and 17% for motorvehicle accidents,
although the proportion of expenditures was 41% for falls
and 22% for motorvehicle accidents.* A study of hospita-
lizations for external causes paid for by the Unified Health
System (Sistema Unico de Satide, SUS) at the Municipal
Hospital in Sdo José dos Campos conducted between
January 1 and June 30, 2003 found that motorvehicle
accidents were not only the leading cause of hospitalization
(32%), but also the most expensive to treat (41.2%).3* (see
Table 4).

In Brazil, approximately two-thirds of hospital beds in the
orthopedics and traumatology sectors are occupied by
victims of motorvehicle accidents. They have an average
hospital stay of 20 days, generating an average cost of
$20,000 per serious injury. The estimated annual cost
exceeds $3 billion.*

Dry Law

Throughout the world, between one-quarter and one-half
of motorvehicle accidents with fatalities are related to
alcohol use by some of those responsible for the event.*
In a study conducted between December 2005 and
December 2006, on Friday and Saturday nights between
10 p.m. and 3 a.m., it was found that 334 (36.6%) res-
pondents stated that they had been involved in traffic
accidents as drivers. Among these individuals, 200 (60%)
had a pattern of alcohol consumption two days per week,
and 185 (55.4%) were between the ages of 18 and 30 years.”

The positive results of Municipal Law 11,705/08.4 rever-
berated throughout the Brazilian press.* This law, which
became known as the “Dry Law,””®® established zero
limit for alcohol in drivers” blood. As a result of this new
law, some cities saw a reduction of up to 40% in the number
of motorvehicle deaths in the first 30 days of enforcement.
The work of the emergency care system, known as the
Urgent Mobile Care Service (Servi¢o de Atendimento Mével
de Urgéncia, SAMU), was reduced by an average of 25%.
The city of Sao Paulo, for examgle, saved more than $4
million reais in hospital expenses.*

DISCUSSION

Facial traumas are of great significance in modern society
because they have emotional and functional influences
on people’s lives and can cause permanent deformities.
Further, they frequently involve serious injuries.'>'®*
Various researchers have described the etiologies of facial

Table 4 - Admissions due to external causes, total amount, average length of stay, average cost, and daily cost,

according to the type of cause. City Hospital of S&o José dos Campos, Sdo Paulo, Brazil, in the first half of 2003.3*

Hospitalizations Cost Average stay Average Cost Daily Cost
Cause n % reais % days reais reais
Motorvehicle accidents 320 32.0 196,682 42.2 7.7 614.63 80.21
Falls 260 26.6 122,845 25.7 8.7 472.48 54.28
Other accidental causes 81 8.3 25,576 5.4 3.2 315.76 99.52
Assaults 49 5.0 29,149 6.1 5.3 594.9 112.11
Self-inflicted injuries 12 1.2 6,007 1.3 4.9 500.61 101.82
Medical care complications 60 6.1 19,821 4.2 7.4 330.35 44.84
Undetermined causes 184 18.9 72.424 15.2 3.9 393.61 102.01
After-effects 10 1.0 5,013 1 7.8 501.33 64.27
All causes 976 100.0 477,521 100.0 6.7 489.26 73.23
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trauma. However, these causes change according to loca-
tion and year, as evidence by the marked chan%e in the epi-
demiological profile of the population.'®?°*** Never-
theless, facial traumas continue to be associated with
motorvehicle accidents, given that the number of vehicles
has increased with the population. In addition, the negli-
gence of the population regarding the dangers of traffic does
not seem to have diminished. Brazil faces millions of deaths
every year from motorvehicle crashes. In the comparision
with other countries, Brazil is one of the worldwide leaders
in terms of the number of motorvehicle accidents.®*'%1?

In order to curb this type of trauma, authorities have
taken extreme measures in relation to traffic safety laws.
This year, the seat belt law has been enforced for 15 years in
Sao Paulo. The benefits and effectiveness that this law has
provided to Brazilian society are unquestionable.

After the law mandating the use of seat belts in Sdo Paulo
was approved in 1994, authorities encountered a significant
decrease in facial traumas. Several studies were conducted,
and all of the authors agreed that facial trauma rates
decreased after the implementation of this law. In 1996, just
two years after the implementation of the new law, TEC
confirmed that there was a decrease from 44.2% to 30.6% in
head injuries in Sao Paulo. The same year, Soriano et al.*
reported a decrease of 4.9% in ocular perforations. Mello
Jorge et al.?® reported that traffic accidents decreased from
29.8% in 1996 to 25.3% in 1999. According to results of a
study published in 1996 by the TEC, there was a 30%
reduction in the number of traffic deaths in Sao Paulo with
the use of the seat belt.?* Between 2007 and 2008, after the
seat belt law first came into effect, in a public hospital in the
northern part of Sdo Paulo, accidents accounted for only 3%
of the causes of facial trauma, which suggested that the
epidemiological profile of the population was changing.*!
The most frequent cause of facial trauma in this study was
physical assault.*!

In 2007, the WHO? reported that the use of seat belts
reduced deaths to 40% from 65% in patients sitting in the
front seat and to 25% from 75% in the back seat. Despite all
of the reported benefits, Pine et al.** revealed in 2009 that
one-quarter individuals in a university population were not
using their seat belt. This is an alarming figure, considering
that the age group most affected by deaths and facial
injuries related to the use of seat belts is 20- to 40-year-
olds.*'® This has a significant impact on families and face
traumas put these patients away from social interaction. In
addition, the treatments represent heavy expenditures for
the public health system because hospitalizations for
external causes, such as motorvehicle accidents, have the
largest average expense and daily costs. They also require
greater spending on health care, accounting for up to 41% of
the causes of public spending. After the implementation of
the law, we noted that the expenses decreased to 229, 73234

The seat belt law provided numerous benefits to Sao
Paulo and other cities in Brazil. As a result, similar laws
were created to reduce the accident rate, such as the Dry
Law, which restricts the consumption of alcoholic beverages
and has a greater impact on the population of individuals
between the ages of 18 and 40 years, who are most at risk
for this type of accident. After the implementation of the
Dry Law, the number of deaths in Sdo Paulo was reduced
by 40%. In addition, it accounted for only 25% of the
Mobile Service’s work and saved 4 million reais on hospital
costs.*”3?
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CONCLUSIONS

There is no doubt that all of these measures have changed
the epidemiological indices of Brazil’s largest city and had
impacts in the population’s life. In addition, epidemiological
data allows a better planning of the public health services,
reducing its costs. The system now provides less assistance
to accident victims due to the reduction in the number of
accidents and of facial traumas. We are certain that we can
improve and reduce these rates. There is still a need for
greater awareness among the population, especially young
people, in relation to the laws adopted by the authorities.
However, it is clear that it has brought only benefits and
moved Brazil toward a better future.

REFERENCES

1. Pennella APA, Pereira JHS, Sevilha F, Amantéa D, Campolongo GD,
Barros TEP. Cinto de seguranca x trauma de face. 10 anos da lei em vigor
na cidade de Sao Paulo. Unidor; 2006;1-8. Disponivel em: http://
www.unidor.com.br/publi/cinto.pdf. Acessado em 2009 (10 ago).
Brasil. Presidéncia da Reptblica. Casa Civil. Subchefia para Assuntos
Juridicos. Lei n® 9.503, de 23 de setembro de 1997. Institui o Codigo de
Transito Brasileiro. Capitulo IIl. Das normas gerais de circulacdo e
conduta. [Art. 65. E obrigatério o uso do cinto de seguranca para
condutores e passageiros em todas as vias do territorio nacional, salvo
em situacdes regulamentadas pelo CONTRAN]. Disponivel em: http://
www.planalto.gov.br/ccivil/leis /L9503.htm. Acessado em 2009 (22 set).
Lei 11.659, de 4 de novembro de 1994. Dispde sobre a obrigatoriedade do
uso do cinto de seguranca pelos ocupantes dos bancos dianteiros dos
automéveis que circularem pelo municipio de Sao Paulo, e déd outras
providéncias.

Brasil. Presidéncia da Reptblica. Casa Civil. Subchefia para Assuntos
Juridicos. Lei n® 11.705, de 19 de junho de 2008. Altera a Lei n® 9.503, de
23 de setembro de 1997, que “institui o Cédigo de Transito Brasileiro’, e a
Lein® 9.294, de 15 de julho de 1996, que dispoe sobre as restrigdes ao uso
e a propaganda de produtos fumigeros, bebidas alcoélicas, medicamen-
tos, terapias e defensivos agricolas, nos termos do § 4° do art. 220 da
Constituicdo Federal, para inibir o consumo de bebida alcodlica por
condutor de veiculo automotor, e déd outras providéncias. Disponivel em:
http://www.planalto.gov.br/ccivil_03/_At02007-2010/2008/Lei/
L11705.htm. Acessado em 2009 (13 ago).

Satde Business Web. Hospitais de SP economizam R$ 17 milhdes com a
lei seca. Financial Web 19 de junho de 2009. Disponivel em: http://
www.financialweb.com.br/noticias/index.asp?cod =58429. Acessado
em 2009 (13 ago).

Associagao Brasileira de Educagao de Transito (ABETRAN). Brasil é o 5°
do mundo em vitimas, diz OMS. Disponivel em: http://abetran.org.br/
index.php?option = com_content&task = view&id = 8645&Itemid =2.
Acessado em 2009 (5 ago).

Stocco C, Leite ML, Virgens Filho JS, Labiak VB. Caracterizagao
epidemiolégica dos acidentes de transito ocorridos dentro do
perimetro urbano de Ponta Grossa, Parand, 2002 - 2004 [Epidemio-
logical characterization of the traffic happened inside of the urban
perimeter of Ponta Grossa, Parand, 2002 — 2004]. Espag Satide (Online).
2006;7:8-16.

Organizagao Mundial de Satide. A seguranca rodoviaria nao é acidental.
Disponivel em: http://whgqlibdoc.who.int/hq/2004/WHO_NMH_VIP_
03.4_por.pdf. Acessado em 2009 (13 ago).

Bastos YGL, Andrade SM, Soares DA. Caracteristicas dos acidentes de
transito e das vitimas atendidas em servigo pré-hospitalar em cidade do
Sul do Brasil, 1997 a 2000 [Characteristics of traffic accidents and victims
treated through a pre-hospital service in a city in southern Brazil, 1997/
2000]. Cad Satide Publica [Rep Public Health]. 2005;21:815-822.
Denatran - Departamento Nacional de Transito. Municipalizacdo do
transito brasileiro. Disponivel em: http://www.denatran.gov.br/ulti-
mas/220506_municipalizacao.htm. Acessado em 10 de agosto de 2009.
Secretaria de Estado da Seguranca Publica. Departamento Estadual
de Transito de Sao Paulo. Frota de veiculos Detran-SP. Disponivel
em: http://www.detran.sp.gov.br/frota/frota.asp. Acessado em 10 de
agosto de 2009.

Brookes C, Wang S, McWilliams J. Maxillofacial injuries in North
American vehicle crashes. Eur ] Emerg Med. 2003;10:30-34, doi: 10.1097/
00063110-200303000-00009.

Chrcanovic BR, Freire-Maia B, Souza LN, Aratjo VO, Abreu MH. Facial
fractures: a 1-year retrospective study in a hospital in Belo Horizonte.
Braz Oral Res. 2004;18:322-328, doi: 10.1590/51806-83242004000400009.
Peden M, McGee K, Krug E. Injury: a leading cause of the global burden
of disease, 2000. Geneva: Word Health Organization; 2002. Disponivel

10.

11.

12.

13.

14.


http://dx.doi.org/10.1097%2F00063110-200303000-00009
http://dx.doi.org/10.1097%2F00063110-200303000-00009
http://dx.doi.org/10.1097%2F00063110-200303000-00009
http://dx.doi.org/10.1590%2FS1806-83242004000400009
http://dx.doi.org/10.1590%2FS1806-83242004000400009
http://dx.doi.org/10.1590%2FS1806-83242004000400009

CLINICS 2010;65(10):1043-1047

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

em: http://whgqlibdoc.who.int/publications/2002/9241562323.pdf.
Acessado em 2009 (13 ago).

Bisson JI, Shepherd JP, Dhutia M. Psychological sequelae of facial
trauma. ] Trauma. 1997;43:496-500, doi: 10.1097/00005373-199709000-
00018.

MacKenzie EJ. Epidemiology of injuries: current trends and future
challenges. Epidemiol Rev. 2000;22:112-119.

Lobo SE, Marzola C, Toledo Filho JL, Pastori CM, Zorzetto DLG.
Incidéncia e tratamento de fraturas do condilo da mandibula no Servigo
de Cirurgia e Traumatologia Bucomaxilofacial da Faculdade de
Odontologia de Bauru da Universidade de Sao Paulo e Associacao
Hospitalar de Bauru, no periodo de 1991 a 1995 [Incidence and tratment
of condilar fractures in the bucomaxillofacial surgery and traumatology
service of the Bauru Dental School - USP and Bauru Hospitalar Associa-
tion, in the period of 1991 to 1995]. Rev Odonto Ciénc. 1998;13:7-38.
Tanaka N, Hayashi S, Amagasa T, Kohama G. Maxillofacial fractures
sustained during sports. ] Oral Maxillofac Surg. 1996,54:715-20, doi: 10.
1016/50278-2391(96)90688-6.

Souza LCM, Fischman R, Silveira ME, Vita Junior ]J. Estudo de 450 casos
de fratura dos ossos da face [Study of 450 cases of facial bone fracture].
Rev Assoc Paul Cir Dent. 1983;37:256-60.

Sevilha FM, Pelissari KL, Barros TEP, Campolongo GD, Santos OBD.
Estudo epidemioldgico das fraturas bucomaxilofaciais submetidas
a procedimento cirtrgico na regido sul de Sdo Paulo. Revista de
Odontologia da Sociedade Brasileira de Estudo da Lesao Orofacial
(SOBRALOR); 2004;2:11-9.

Fonseca AS, Goldenberg D, Alonso N, Bastos E, Stocchero G, Ferreira
MC. Seating position, seat belt wearing, and the consequences in facial
fractures in car occupants. Clinics. 2007;62:289-94, doi: 10.1590/51807-
59322007000300013.

Falcao MFL, Leite Segundo AV, Silveira MMF. Estudo epidemiolégico de
1758 fraturas faciais tratadas no Hospital da Restauragdo, Recife/PE
[Epidemiological study of 1758 facial fractures treated at Hospital da
Restauragdo in Recife, Pernambuco, Brazil]. Rev Cir Traumatol Buco-
Maxilo-Fac. 2005;5:65-72.

Krause RGS, Silva Janior NA, Schneider LE, Aguiar RC, Smidt R.
Etiologia e incidéncia das fraturas faciais: estudo prospectivo de 108
pacientes [Aetiology and incidence of facial fractures: propective study
of 108 patients]. Rev Ciénc Méd Biol [J] Med Biol Sci]. 2004;3:188-93.
Companhia de Engenharia de Trifego. Assessoria de Seguranca de
Transito. Uso obrigatério do cinto de seguranga em Sio Paulo —
Avaliagao do primeiro ano com a lei em vigor. Sdo Paulo: Companhia
de Engenharia de Trafego. Assessoria de Seguranga de Transito; 1996.
Soriano ES, Sousa LB, Moraes NSB, Freitas D. Incidéncia de perfuracao
ocular em acidentes automobilistico pré e pés-implantagao da lei de
obrigatoriedade do uso de cinto de seguranca na cidade de Sao Paulo.
Arq Bras Oftalmol. 1996,59:382.

Mello Jorge MHP, Gotlieb SLD, Laurenti R. A satide no Brasil: anélise do
periodo 1996 a 1999 [The health in Brazil: analysis of the period 1996 to
1999]. Brasilia: Organiza¢do Pan-Americana da Satde; 2001.

Biavati E, Martins H. Pingos nos “is”’. Associacdo Brasileira de
Monitoramento e Controle Eletronico de Transito (ABRAMCET). Dis-
ponivel em: http:/ /www.abramcet.com.br/Artigo.asp? ArtigoAtivo=9.
Acessado em 2009 (13 ago).

Portolan M, Torriani MA. Estudo de prevaléncia das fraturas bucomaxi-
lofaciais na regido de Pelotas [Study of prevalence of the bucomaxi-
lofacial fractures in Pelotas region]. Rev Odonto Ciénc. 2005;20:63-68.

’

1047

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Facial trauma and the compulsory seat belt law
de Barros et al.

Raimundo RC, Guerra LAP, Antunes AA, Carvalho RWF, Santos TS.
Fraturas de mandibula: andlise retrospectiva de 27 casos [Mandible
fractures: a retrospective analysis of 27 cases]. Rev Cir Traumatol Bugo-
Maxilo-Fac. 2008;57-62.

Murphy RX Jr, Birmingham KL, Okunski W], Wasser T. The influence of
airbag and restraining devices on the patterns of facial trauma in motor
vehicle collisions. Plast Reconstr Surg. 2000;105:516-520, doi: 10.1097/
00006534-200002000-00005.

Posada J, Ben-Michael E, Herman A, Kahan E, Richter E. Death and
injury from motor vehicle crashes in Colombia. Rev Panam Salud Publica
[Pan Am ] Public Health]. 2000;7:88-91.

Secretaria de Estado da Satide de Sao Paulo. Coordenadoria de Controle
de Doengas. Centro de Vigilancia Epidemioldgica “Prof. Alexandre
Vranjac”. Grupo Técnico de Prevencdo de Acidentes e Violéncias. O
impacto dos acidentes e violéncias nos gastos da satde [Impact of
accidents and violence on health costs]. Rev Saude [J Public Health].
2006;40:553-556.

Jorge MHPM, Koizumi MS. Gastos governamentais do SUS com
internagdes hospitalares por causas externas: andlise no Estado de Sao
Paulo, 2000 [Current Direct costs of hospital admissions due to external
causes analysis in the state of Sao Paulo]. Rev Bras Epidemiol. 2004;7:228-
38, doi: 10.1590/51415-790X2004000200012.

Melione LPR, Mello-Jorge MHP. Gastos do Sistema Unico de Satde com
internagdes por causas externas em Sio José dos Campos, Sdo Paulo,
Brasil [Unified National Health System costs in Sao José dos Campos,
Sao Paulo State, Brazil, for hospital admissions due to external causes].
Cad Satide Pblica [Rep Public Health]. 2008;24:1814-24.

Pires AB, Vasconcellos EA, Silva AC. Transporte humano: cidades com
qualidade de vida. Sao Paulo: Associagdao Nacional de Transportes; 1997.
Pinsky I, Laranjeira R. O fendmeno do dirigir alcoolizado no Brasil e no
mundo: revisdo da literatura [The phenomenon of driving under the
influence (DUI) in Brazil and the world: a review of the literature]. Rev
ABP-APAL. 1998;20:160-5.

Campos VR, Salgado R, Rocha MC, Duailibi S, Laranjeira R. Prevaléncia
do beber e dirigir em Belo Horizonte, Minas Gerais, Brasil [Drinking-
and-driving prevalence in Belo Horizonte, Minas Gerais State, Brazil].
Cad Satide Publica [Rep Public Health]. 2008;24:829-34.

Westin R. Hospitais poupam R$ 4,5 mi com lei seca. Folha de S.Paulo. 26
de julho de 2008. Disponivel em: http://www1.folha.uol.com.br/fsp/
cotidian/ff2607200801.htm. Acessado em 2009 (13 ago).

Folha Online. Folha de S.Paulo Lei seca aumenta rigor contra motorista;
saiba mais. Folha Online Folha de S.Paulo. Cotidiano. 18/6/2009.
Disponivel em: http://wwwl.folha.uol.com.br/folha/cotidiano/
ult95u417770.shtml. Acessado em 2009 (5 ago).

Krug EG, Sharma GK, Lozano R. The global burden of injuries.
Am ] Public Health. 2000;90:523-6, doi: 10.2105/AJPH.90.4.523.

Duarte D, Nicoletti M, Zanluqui T, Barros TP. Levantamento epidemio-
l6gico das cirurgias bucomaxilofaciais no Hospital Geral de Vila Nova
Cachoeirinha no periodo de janeiro de 2007 a dezembro de 2008
[Epidemiological survey of bucolomaxilofaciais surgery in the Hospital
General de Vila Nova Cachoeirinha from January 2007 to December
2008]. Revista de Odontologia Imbra. 2009;2:18-22.

Pinho FMO, Pinho LMO, Oliveira VRC, Lima IEPO, Pereira Ca, Melo
CCR, et al. Comportamentos de risco no transito: um estudo entre jovens
universitarios. Revista ABRAMET. 2009;27:13-21. Disponivel em: http://
revistaabramet.digitalpages.com.br/. Acessado em 2009 (5 ago).


http://dx.doi.org/10.1097%2F00005373-199709000-00018
http://dx.doi.org/10.1097%2F00005373-199709000-00018
http://dx.doi.org/10.1097%2F00005373-199709000-00018
http://dx.doi.org/10.1016%2FS0278-2391%2896%2990688-6
http://dx.doi.org/10.1016%2FS0278-2391%2896%2990688-6
http://dx.doi.org/10.1016%2FS0278-2391%2896%2990688-6
http://dx.doi.org/10.1590%2FS1807-59322007000300013
http://dx.doi.org/10.1590%2FS1807-59322007000300013
http://dx.doi.org/10.1590%2FS1807-59322007000300013
http://dx.doi.org/10.1590%2FS1807-59322007000300013
http://dx.doi.org/10.1097%2F00006534-200002000-00005
http://dx.doi.org/10.1097%2F00006534-200002000-00005
http://dx.doi.org/10.1097%2F00006534-200002000-00005
http://dx.doi.org/10.1097%2F00006534-200002000-00005
http://dx.doi.org/10.1590%2FS1415-790X2004000200012
http://dx.doi.org/10.1590%2FS1415-790X2004000200012
http://dx.doi.org/10.1590%2FS1415-790X2004000200012
http://dx.doi.org/10.1590%2FS1415-790X2004000200012
http://dx.doi.org/10.1590%2FS1415-790X2004000200012
http://dx.doi.org/10.2105%2FAJPH.90.4.523
http://dx.doi.org/10.2105%2FAJPH.90.4.523

	Title
	Authors
	Abstract
	INTRODUCTION
	Traffic accidents
	Traumas
	Seat belts
	Table 1
	Table 2
	Figure 1
	Costs for the health care system
	Dry Law
	DISCUSSION
	Table 3
	Table 4
	CONCLUSIONS
	REFERENCES
	Reference 1
	Reference 2
	Reference 3
	Reference 4
	Reference 5
	Reference 6
	Reference 7
	Reference 8
	Reference 9
	Reference 10
	Reference 11
	Reference 12
	Reference 13
	Reference 14
	Reference 15
	Reference 16
	Reference 17
	Reference 18
	Reference 19
	Reference 20
	Reference 21
	Reference 22
	Reference 23
	Reference 24
	Reference 25
	Reference 26
	Reference 27
	Reference 28
	Reference 29
	Reference 30
	Reference 31
	Reference 32
	Reference 33
	Reference 34
	Reference 35
	Reference 36
	Reference 37
	Reference 38
	Reference 39
	Reference 40
	Reference 41
	Reference 42

