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ABSTRACT | OBJECTIVE: To evaluate the impact of the law
against drinking and driving on mortality from land traffic
accidents in Santa Catarina, Brazil. METHODS: This is an
ecological study of mortality from land traffic accidents from
2000 to 2016 in the municipalities of Santa Catarina. The
mortality rate in the periods 2000 to 2007 and 2009 to 2016
and the difference between them was calculated. Spatial
autocorrelation analysis of the product of the deviations in
relation to the mean was performed according to the place of
residence of the victim. RESULTS: Deaths resulting from land
traffic accidents in the state of Santa Catarina totaled 28,528
cases, 50.36% in the second period, equivalent to 1.45%
increase. For the death rate, there were 31.1 cases/100,000
inhabitants in the first period and 27.5 in the second,
representing a reduction of 11%. CONCLUSION: Despite
the overall reduction in the mortality rate from land traffic
accidents in Santa Catarina after the law against drinking and
driving, the increase in rates in some municipalities in the state
demonstrates that there is still a need to strengthen inspections
and implement other public and education policies.
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RESUMO | OBJETIVO: Avaliar o impacto da Lei Seca na
mortalidade por acidentes de transito terrestre em Santa
Catarina, Brasil. METODOS: Trata-se de um estudo ecolégico
da mortalidade por acidentes de transito, de 2000 a 2016,
nos municipios de Santa Catarina. Calculou-se a taxa de
mortalidade nos periodos 2000 a 2007 e de 2009 a 2016,
bem como a diferenca entre eles. Foi realizada analise de
autocorrelacdo espacial do produto dos desvios em relacdo
a média de acordo com o local de residéncia da vitima.
RESULTADOS: Os 6bitos decorrentes de acidentes de transito
terrestres no estado de Santa Catarina totalizaram 28.528
casos, sendo 50,36% no segundo periodo, equivalente a 1,45%
de aumento. Para taxa de 6bitos foram 31,1 casos/100.000
habitantes no primeiro periodo e 27,5 no segundo, com
reducdo de 11%. CONCLUSAO: Apesar da reducdo global da
taxa de mortalidade por acidentes de transito terrestre em
Santa Catarina apds a lei seca, 0 aumento das taxas em alguns
municipios do estado demonstra que ainda ha necessidade
de reforco das fiscalizagdes e implantagdo de outras politicas
publicas e de educagdo.

PALAVRAS-CHAVE: Sistema de Informacdo. Acidentes de
Transito. Consumo de Bebidas Alcéolicas. Andlise Espacial.
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Introduction

The World Health Organization (WHO) recognizes
traffic accidents as a serious public health problem,
being a major cause of morbidity and mortality
worldwide. This event causes an increase in the
cost of health services, compromising the country’s
economy, which can affect 1% to 3% of the Gross
Domestic Product (GDP), in addition to leading to
early loss of life.!

About 1.2 million deaths per year worldwide are
caused by traffic accidents, of which 90% occur in
low- and middle-income countries. Brazil is one of the
countries that lead the mortality due to urban traffic
accidents, with males, black skin color, young adult,
low education and motorcyclist as the profile with the
highest rate of deaths and hospitalizations resulting
from these accidents.?

In the period from 1996 to 2015, 12.6% of deaths in
Brazil were due to external causes. Among the causes
of external deaths, Land Transport Accident (LTA)
appears as the second most recurrent cause affecting
27.6% of deaths in this group.?

It is observed that the consumption of alcohol and/
or other drugs among drivers is associated with the
severity of injuries and also fatal accidents, being a
consensus in the literature that the effect of alcohol
interferes and impairs the skills of the drivers,
which can thus endanger their own lives and those
of other people.*

The United Nations (UN) recognizes the seriousness
of this problem, which is why it aimed to halve
deaths and injuries in road accidents by the year
2020, including this proposal in the Sustainable
Development Goals (SDGs) and in the Agenda 2030.>

Death in traffic is often predictable and preventable.
To combat this public problem, stricter legislation
and harsher punishments have proven effective in
reducing the number of traffic accidents and their
mortality. Examples such as Japan, Iran and England
demonstrate that speed control measures, alcohol
consumption, promotion of seatbelt and helmet
use have shown a reduction in traffic accident and
mortality rates.

The Cédigo de Transito Brasileiro - CTB (Brazilian
Traffic Code) of 1998 establishes attributions for
agencies related to traffic, thus defining conduct,
rules, penalties and infractions for users. In 2008,
Brazil sanctioned Law 11,705, the law against
drinking and driving, which amended part of the
CTB, instituting a zero blood alcohol rate, as well as
penalties such as a fine, suspension of the right to
drive for 12 months and seizure of the vehicle in the
identification of any concentration of alcohol per liter
of blood, and may also be characterized as a crime
with a penalty of imprisonment when the driver
presents a concentration equal to or greater than
0.6g of alcohol per liter of blood or equal to or greater
than 0.3mg of alcohol per liter of alveolar air.”

It is known that there is an expansion of the vehicular
fleet in the cities over time, and, proportionally to
this, the number of accidents involving the means
of transport also showed growth.2 According to
the report of Traffic Accidents on Brazilian Federal
Highways, LTA are currently responsible for about
43,000 deaths per year, thus demonstrating the
importance of dealing with this issue.?

Given this scenario, there is an urgent need for
discussions and reflections on LTA in order to
strengthen local policies to reduce morbidity and
mortality from these causes, thus supporting the
implementation of actions that can, in addition to
identifying an existing problem in a given region,
serve as a tool to propose improvements that directly
impact people’s quality of life.”®

From this perspective, the study seeks to evaluate
the impact of the Law against drinking and driving
on mortality from land traffic accidents in Santa
Catarina, Brazil.

Methods

This is an ecological study on the impact of Law
against drinking and driving on mortality from land
traffic accidents in the state of Santa Catarina, in the
period from 2000 to 2016.
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The data used are available for online public
consultation in the Sistema de Informacdo sobre
Mortalidade - SIM (Mortality Information System) of
the Sistema Unico de Salde - SUS (Unified Health
System). For collection and analysis, deaths by
municipality of residence classified in categories V01
to V89 of ICD-10 were selected, which represent all
transport accidents with land vehicles.

As proposed by Nunes and Nascimento'!, mortality
rates per 100,000 inhabitants were categorized as
low (up to 20 deaths), moderate (21 to 40 deaths),
high (41 to 60 deaths) and very high (over 60 deaths).
Data from the years 2000 to 2016 were collected,
totaling 17 years; the longer period favors the
reliability of the data in small municipalities that are
frequent in the studied state.

Population data were obtained through the
Departamento de Informatica do SUS - DATASUS
(Department of Informatics of SUS), using data
from censuses and projections of the Instituto
Brasileiro de Geografia e Estatistica - IBGE
(Brazilian Institute of Geography and Statistics) for
the period from 2000 to 2012 and the population
estimate per year of the Tribunal de Contas da
Unido - TCU (Federal Court of Auditors) for the
period from 2013 to 2016. The population mean
of each municipality was obtained, evaluating the
estimated population in each period. In all, 295
municipalities belonging to the states of Santa
Catarina were studied, which were divided into 20
microregions and had a population of about 6.2
million inhabitants in 2010.

For the calculation of the mortality rate, 2008 was
considered as the year of the event analyzed and
two periods were defined based on that: from
2000 to 2007, before the Law against drinking
and driving, and from 2009 to 2016, after the Law
against drinking and driving. This is, therefore, a
comparative analysis of two periods.

After obtaining the death rate, the variation between
the rate of the first period and that of the second
period was calculated. Thus, it was possible to
observe the municipalities that had improvement
and those that had worsening in the death rate.
These data were categorized similarly to that
proposed by Nunes and Nascimento, according

to the variation of accident percentages: great
improvement (reduction above 20% in death rates),
moderate improvement (between 10% and 20%
reduction in death rates), slight improvement (up to
10% in reduction in death rates), slight worsening
(up to 10% in increase in rates), moderate worsening
(increase from 10 to 20%) and great worsening
(increase greater than 20% in death rates).

Geoprocessing  techniques were used to
georeference the data of the municipalities
according to the municipality of residence of the
victim. In the study, the Global Moran Index (l) was
used, performing a first-order autocorrelation, using
the GeoDa software for the calculation. This index
makes a spatial autocorrelation from the product of
the deviations in relation to the mean.’?

After analyzing the database, the information
was used in the preparation of choropleth maps
in the free software QGIS, allowing specialized
observation of the results graphically.

The present study only used secondary data
aggregated in a system open to the public, and for
this reason it was exempt from consideration by the
Ethics Committee, in accordance with Resolution
No. 466, of December 12, 2012, of the Conselho
Nacional de Saude (National Council of Health).:2

Results

Deaths due to traffic accidents in the state of Santa
Catarina totaled 28,528 cases. A total of 14,161
(49.64%) occurred in the first period from 2000 to
2007, ranging from 0 to 961. In the second period,
from 2009 to 2016, there were 14,367 (50.36%), again
ranging between 0 and 961. The mean number of
deaths per municipality was equivalent to 48.33 in
the period from 2000 to 2007, rising to 48.70 between
2009 and 2016. These values represent an increase
in the number of deaths per municipality of 0.72
percentage points, equivalent to 1.45% increase.
However, when considering the population increase
and evaluating the mortality rate in both periods,
we see that it went from 31.12 deaths per 100,000
inhabitants in the first period to 27.54 in the second
period, which represents a reduction of 11%.
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The maximum value in the reduction of deaths was 100% (Cunhatai - SC) and the maximum value of the
increase in death rates was 1,016% (Irati - SC), taking into account that the large number of municipalities with
a small population favors these large variations in periods. The Moran coefficients (global) for the death rates
of the variables studied are shown in Box 1, which shows a positive spatial correlation presented in the first
period, in the second period and in the difference between the rates of the periods although there is also a
positive spatial correlation, the index is lower.

Box 1. Distribution of the Global Moran Index attributed to the variables studied
on mortality in traffic accidents, from 2000 to 2016 in Santa Catarina, Brazil

Source: The authors (2023).

Figure 1 shows the spatial distribution of the death rate per 100,000 inhabitants of the first period. Highlighted
are the five municipalities that have the highest death rates, namely: Bom Jesus, Apilna, Pouso Redondo, Araquari
and Lontras. In this first period, from 2000 to 2007, 82 municipalities were observed with a low mortality rate, 145
municipalities with a moderate rate, 56 municipalities with a high rate and 12 municipalities with a very high rate.

Figure 1. Mortality rate per 100,000 inhabitants due to land traffic accidents,
according to place of residence, from 2000 to 2007 in Santa Catarina, Brazil

Low
Moderate
High
Very high

Source: The authors (2023).

Figure 2 shows the spatial distribution of the mortality rate from 2009 to 2016. We observed 53 municipalities
with low mortality rate, 184 municipalities with moderate rate, 47 municipalities with high rate and 11
municipalities with very high rate. Highlighted in the figure are the five municipalities that had the highest
mortality rates of the period, namely: Nova Erechim, Lajeado Grande, Irati, Vargedo and Apiuna.
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Figura 2. Mortality rate per 100,000 inhabitants due to land traffic accidents,
according to place of residence, from 2009 to 2016 in Santa Catarina, Brazil

Low
Moderate
High
Very high

Source: The authors (2023).

Figure 3 shows the variation in mortality of the two periods, thus it is possible to observe the municipalities
that had improvement and those that had worsening. In all, 94 municipalities were classified as Very high
Improvement, 39 as Moderate Improvement, 32 as Mild Improvement, 19 as Mild Worsening, 17 as Moderate
Worsening and 94 as Very high Worsening.

Figure 3. Difference in the mortality rate per 100,000 inhabitants due to land traffic accidents in Santa Catarina,
according to place of residence, in the two periods studied (2000 to 2007) and (2009 to 2016)

Major Improvement
Moderate improvement
Slight improvement
Slight worsening
Moderate worsing
Major worsing

Source: The authors (2023).

Discussion

The present study presents a geospatial analysis of the mortality rates of LTA in the state of Santa Catarina,
presenting findings little explored in the literature, which contribute to the prevention of deaths from this
cause, as well as can subsidize the construction of new more efficient policies, as well as the improvement of
those that are currently in force.

In this sense, the creation of Law against drinking and driving in 2008 was seen as an important time frame,
which served to analyze the period before and after its implementation, seeking to verify whether such a
milestone was really able to reduce mortality from traffic accidents.™
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According to data from the Brazilian Institute of
Geography and Statistics’, the fleet of vehicles in the
country grew by about 89.1% in the period between
2007 and 2016. In Santa Catarina, the growth was
78.7% in the same time interval, and, despite a great
growth in the vehicle fleet, the increase in the number
of traffic accidents observed does not seem to be
proportional to this increase in the fleet.

It is noted that there was a slight increase in the
number of deaths due to accidents after the Law
against drinking and driving. Even if there is a positive
growth in accidents, it is possible to notice that this
expansion does not follow in proportion the increase
in relation to the number of vehicle fleets and
population increase in the state of Santa Catarina.
Despite the increase in the number of accidents, the
fact that there has not been a sharp increase may be
related to the rigor of the Law against drinking and
driving, which has been less flexible with offenders,
as well as the increase in the number of actions both
in terms of inspection. as educational campaigns to
guide vehicle drivers.

Thus, the control of the consumption of alcoholic
beverages is an important prevention factor not only
to avoid accidents, but also as the adoption of health
measures, which are related to social and economic
aspects, directly interfering in the daily life of society,
as is the case of estimated expenses associated with
alcohol, which exceed 1% of the Gross Domestic
Product (GDP) in countries that have high and
medium income.’®

In addition, alcohol consumption has significant
importance in cases of traffic accidents, being an
influencing factor in the rates of violence, but it
cannot be considered the only one. Factors such as
the use of other licit or illicit drugs, poor conservation
of vehicles, lack or even poor signaling of roads,
highways with structural impairment or even poor
conservation, end up being complications that can
contribute to accidents.

In general, what is expected from the application
of Law against drinking and driving is the reduction
of morbidity and mortality due to traffic accidents.
According to the study conducted by Mello and
Adura’, there was a decrease in the number of
hospitalizations caused by traffic accidents, as well

as in government spending on care provided to
injured people.

In an investigation on the trend of mortality due to
LTA, from 2000 to 2010, spatial analysis was carried
out to identify risk clusters in Brazilian municipalities,
and the results showed growths in risk clusters for
LTA and for occupants of motorcycles and vehicles,
with a reduction in the risk of death for pedestrians in
general. Santa Catarina went from the 4™ place, in the
mortality rate due to LTA, in the year 2000 to the 11t
in 2010, in fact registering the reduction in mortality,
and the cluster of greatest risk was constituted by a
large number of municipalities of Santa Catarina, in
addition to cities of Parana and Sao Paulo."”

Aquino et al’® estimated trends in LTA mortality
in Goiania (GO), from 2006 to 2014, in which time
series of standardized LTA mortality were analyzed.
The results showed 3,347 deaths, with a reduction
in mortality for pedestrians, but an increase for car
occupants, with variations between the city's health
districts. In addition, it is noteworthy that the use
of alcohol and excessive speed influence both the
frequency of accidents and the severity of injuries,
which may have been decisive for the result of the
reduction in deaths, after there is legislation relevant
to the case presented.”

In a temporal trend of mortality due to traffic
accidents in the state of Piaui,?® there was a significant
increase in mortality rates in a period similar to the
present study, with a mortality rate per 100,000
inhabitants ranging from 13.9 in 2000 to 30.6 in 2017.
The difference of these data with the findings in Santa
Catarina demonstrates not only the heterogeneity of
the Brazilian regions, but also the complexity of the
factors that influence mortality from traffic accidents.

In this context, education actions are important
factors to promote health and prevent health
problems. Such measures should count on the
performance of health professionals, since they deal
with the consequences of the event.

It is known that accidents represent a serious public
health problem and that the work of professionals
takes place in the care of complications, largely due to
the work of nurses. For this reason and the experience
that this professional has with unfavorable and
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disabling outcomes is that nurses can contribute to
good practice campaigns in traffic safety.?

The present study presented a limitation on the
impossibility of locating deaths according to the
place of occurrence. Such action would allow the
identification of the risk area where the accidents
occurred, indicating areas in need of intervention,
whether on highways, urban perimeters, or
other locations.

As itis a potentially preventable event, it is important
to consider the need to create legislation for the
measures taken to be effective, and it is important
to invest in strategies to raise awareness of the
risks of drunk driving, as well as in the expansion
of inspection with the intention of ensuring the full
application of the measures instituted, especially
in the municipalities identified as priority areas for
preventing this event.

As a result, there was a reduction in mortality
rates in the period after the creation of the new
legislation, which restricts the consumption of
alcohol associated with driving vehicles, such
observations are compatible with that found in the
state of Santa Catarina.?%23

Conclusion

It was possible to demonstrate the spatial
distribution of deaths related to Land Transport
Accidents in the state of Santa Catarina. Likewise, it
was possible to identify that, even with the overall
reduction in the mortality rate in Santa Catarina,
from the entry into force of the Law against
drinking and driving, there was an increase in land
traffic accident rates in several municipalities in the
state. This is a factor that demonstrates the need to
strengthen and increase the areas of supervision, as
well as other public education and health policies,
to ensure a more homogeneous result.

Thus, the results of this research pointed out local
characteristics related to the problem of Land
Transport Accidents in the state of Santa Catarina,
contributing both to health promotion and health
management, as all information generated includes
important items to be considered by health

professionals who work at all levels of complexity of
the Health Care Network.
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