DOI:10.1590/1414-462X2017000200025

Original Article

Trends in hospitalizations due to motorcycle
accidents involving men aged 20 to 39 years in
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Abstract

Introduction: Motorcycles accidents are responsible for most of the injuries due to external causes and consequent high hospitalization
rates. Objective: This study aimed to analyze the temporal trend in motorcycle accident morbidity among young male adults in the
State of Santa Catarina. Methods: This is an ecological study on motorcycle accident morbidity in men aged 20 to 39 years in the
State of Santa Catarina between 1998 and 2012. Data from the Hospital Information System of the Brazilian Unified Health System
were used in the study. Specific hospital morbidity rates adjusted for age, age group and geographical region, were calculated to
analyze the temporal trend in the State through regression model estimates obtained using the Joinpoint program. Results: A
total of 19.889 hospital admissions for motorcycle accidents occurred in the State of Santa Catarina in the period studied, with
a significant increase of 10.9% per year. In the studied age groups, the 20-29 year old group increased 9.7% per year, whilst the
30-39 year old group increased 13.7%. Except for Foz do Rio ltajai, all geographical regions of the state showed a significant
increase of morbidity. Conclusion: There has been an increasing trend of morbidity for motorcycle accidents in State of Santa
Catarina. These results show the need for improvement of policies to reduce the causes of this type of accident.

Keywords: external causes; motorcycle accidents; epidemiological studies.

Resumo

Introducao: Os acidentes motociclisticos sao responsaveis por grande parte dos agravos devido a causas externas e ocasionam
altas taxas de internacéo. Objetivo: Este estudo objetivou analisar a tendéncia temporal de morbidade dos acidentes motociclisticos
em adultos jovens do sexo masculino. Métodos: Estudo ecolégico da morbidade por acidentes motociclisticos em homens de
20 a 39 anos no Estado de Santa Catarina entre os anos de 1998 e 2012. Os dados sao oriundos do Sistema de Informagdes
Hospitalares do Sistema Unico de Salide. Calcularam-se as taxas especificas de morbidade hospitalar, ajustadas por idade, faixa
etaria e macrorregido, para analisar a tendéncia temporal no Estado por meio das estimativas de modelos de regresséo pelo
programa Joinpoint. Resultados: Houve incremento médio significativo de 10,9% ao ano. Nas faixas etérias estudadas, a de
20-29 anos apresentou aumento anual de 9,7%, enquanto a de 30-39 anos, 13,7%. Com excec¢ao da Foz do Rio Itajai, todas as
macrorregides apresentaram aumento significativo na taxa de morbidade. Conclusao: Houve aumento da tendéncia de morbidade
por acidente motociclistico no Estado. Os resultados demonstram necessidade de aprimoramento das politicas de redugdo dessa
causa de acidentes.

Palavras-chave: causas externas; acidentes motociclisticos; estudos epidemioldgicos.
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INTRODUCTION

In the last decades, diseases and injuries due to external
causes, which include traffic accidents, falls, burnings and
self-inflicted, interpersonal or collective violence, have been
one of the leading causes of deaths and sequelae in the world
population, with serious damage to individuals, their families,
and society"*.

In comparison to other countries, Brazil has high mortality
rates, and external causes rank first among the main events
leading to death in the age group of 1 to 39 years and third
among the general population, only behind cardiovascular and
neoplastic diseases®”®.

Traffic accidents stand out among the external causes of
mortality. They have become a public health problem of global
dimension and a challenge for managers, due to their growing
incidence'?’. These accidents generally involve a series of events
and environmental factors often linked to the users, the vehicles,
and the roads>*™.

A growing trend of motorcycle use in Brazil has been
observed as a consequence of facilitated purchase, credit
access, and extended payment deadlines; these factors attract
an increasing number of customers'!. Besides being a low cost
means of transport, it has been increasingly used in recent years
as a work instrument, either for transportation of people or
goods. Associated with this trend, the occurrence of accidents
has also increased and become a major cause of injury, physical
disability and death”!".

Report from National Institute of Science and Technology
about the evolution of the Brazilian fleet of motor vehicles between
2001 and 2012 showed that, while the number of cars increased
by around 50%, the number of motorcycles increased more than
400%, reaching 19.9 million motorcycles'?. This increase in
the number of motorcycles is clearly linked to demand for the
provision of service with speed and agility and this trend seems
irreversible, especially if the quality of the public transportation
system does not improve as the proposal of the adopted model.
This context of a society based on consumption, need of agility
and increasingly chaotic traffic result in a high risk of exposure
to traffic accidents”'".

Studies have shown that the profile of people involved in
motorcycle accidents is predominantly represented by men
aged between 15 and 44 years, corresponding to the productive
portion of the population®'.

Accidents involving motorcycles are among the major
public health problems and create a worrying scenario, with
numbers that do not stop to grow'*'. The number of fatalities
due to motorcycle accidents increased about tenfold between
1996 and 2006, from 2% to 20%". Death rates for motorcycle
accidents increased 820% from 1996 to 2007, 0.5 to 4.2 per
100,000 inhabitants®.
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In addition to the high mortality rates, an increase of
hospitalization due to these injuries is noticeable. From the total
number of hospitalizations due to traffic accidents in Brazil from
2001 to 2010, 30.7% were due to motorcycle accidents. During
this period, hospitalization rates due to this cause increased at
an approximate total cost of 380 million Brazilian Reals and
average cost of R$1,073.75 per admission?'.

When death does not occur, temporary or permanent
deficiencies cause disability in this important part of the
population®. The probability and severity of multiple injury
is often higher than other types of vehicle accidents, because
motorcycle’ drivers and passengers have greater portions of
the body exposed in the event of an accident®. The body areas
more frequently affected are lower limbs, hip, and upper limbs,
followed by head and neck area; traumatic brain injury is the
main cause of death?®. In third place are the maxillofacial
injuries; motorcycle accidents are responsible for 51.1% of this
kind of injury, with predominance of coronary and mandibular
fractures®. The victims of motorcycle accidents assisted in a
reference rehabilitation center in Santa Catarina were mostly
young men with injuries predominantly classified as very
serious (lower limb amputation), followed by serious (lower
limb fractures), and by extremely serious (traumatic brain
injury and spinal cord injury)*.

In view of the above, and considering the importance of the
costs that traffic incidents with motorcycles leading to injuries
imply to health and security services, because of both the
incidence and severity of the events, this study aims to estimate
the temporal tendency of morbidity of motorcycle accidents
among young male adults in the State of Santa Catarina.

METHODS

The present study is an ecological time series of morbidity
by motorcycle accidents performed in Santa Catarina, a
state in the south region of Brazil. This state has nine health
macroregions?. The population of Santa Catarina in 2010,
according to the Brazilian Institute of Geography and Statistics
(IBGE), was 6,248,436 inhabitants?”’. The Human Development
Index (HDI) is 0.774%,

Data from the Hospital Information System of the Brazilian
Unified Health System (SIH-SUS) were used in the study.
The system is managed by the Ministry of Health through the
Health Assistance Secretariat along with state health departments
and local health departments, and data are processed by the
Department of Health Information System (Datasus), the
Ministry of Health’s Executive Secretariat®.

The hospitalizations due to motorcycle accidents registered
in the Hospital Information System of the Unified Health
System (SIH-SUS) in the state of Santa Catarina that occurred
in the period from 1998 to 2012 with men aged 20 to 39 years,
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declared in the morbidity list per group of causes from the
International Classification of Diseases — 10" Edition (ICD-10)
as V20 to V29, were included in the study. Hospitalizations
of individuals with unknown age and sex were excluded from
the sample. The information about the number of inhabitants
were obtained from IBGE’s database, also available on Datasus®.

Initially, the specific rates of hospital morbidity were calculated
as the ratio between the number of hospitalizations due to
motorcycle accidents and the estimated population at July 1*in
each year in the series. Later, the specific morbidity rates were
standardized per age, by the direct method, and this value was
used as default to the standard world population.

The calculated rates were used to analyze the trend of morbidity
in the different macroregions of the state, based on the estimated
regression models. The historical series was filtered using a
moving average algorithm centered in five terms. Therefore, the
period analyzed corresponds to the years from 2000 to 2010.

The software Joinpoint 4.1.0 (Statistical Methodology and
Applications Branch, Surveillance Research Program, National
Cancer Institute, United States of America) was used to calculate
the annual variation of morbidity in the period studied®.

This study was approved by the Research Ethics Committee
from Unisul under CAAE: 27849814.0.0000.5369.

RESULTS

In the period studied, 422,387 hospitalizations for external
causes occurred in Santa Catarina, of which 19,889 were
motorcycle accidents. Among these accidents, 84.43% of the
involved victims were male. The age groups 20 to 29 years and
30 to 39 years were represented in a total of 10,564 hospitalizations;
7,039 and 3,475, respectively. The hospitalization rate due to
motorcycle accident in the state of Santa Catarina, overall and
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per age group, is shown in the Figure 1. The hospitalization rate
in 2000, beginning of the period, was 10.91 hospitalizations
per 100,000 inhabitants and in 2010, 29.95 hospitalizations per
100,000 inhabitants. When analyzing the annual variation of
percentage of the hospitalization rate due to motorcycle accident
in Santa Catarina during the studied period (2000-2010), an
overall increase of 10.9% per year was observed. There were two
periods of variation in this trend, both of significant increase:
from 2000 to 2004, 14.9% per year, and from 2004 to 2010,
8.7% per year (Table 1).

As for age-specific morbidity rate, the group of 20 to 29 years
had higher rates, with a significant growth of 9.7% per year and
two periods of variation. In turn, the group 30 to 39 years had
an increase of 13.7% per year, without variation in the trend.

Figures 2, 3, and 4 show the trends of hospitalization per
macroregions. All macroregions, except Foz do Rio Itajai, had
significantly increasing hospitalization rates throughout the
period studied, 2000-2010, as shown in Table 1.

When analyzing the periodical variation in each macroregion,
it was noticed that Planalto Norte and Serra Catarinense had
no variation in admission rates. The Nordeste and Vale do Itajai
macroregions had slight significant reductions in admissions in
the beginning of the period, and afterwards, significant increase
in admissions. Grande Oeste showed two distinctive periods
of increase (2000-2006; 2006-2010). Although the Grande
Floriandépolis and Sul macroregions presented two periods
of variation, only the former had a significant increase in the
hospitalization rate. The Meio Oeste macroregion had two
periods of variation in the hospitalization rate. However, only
the variation in the period from 2003 to 2010 was significant,
besides also having an increasing trend.
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Figure 1. Trend of overall and age-specific morbidity rate due to motorcycle accidents among men aged 20 to 39 years, Santa Catarina, 2000-2010
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Table 1. Annual percentage change in the overall, age-specific and macroregion morbidity rate due to motorcycle accidents among men aged
20 to 39 years, Santa Catarina, 2000-2010
Annual Average Percentage

Variables Change (IC95%) Period T

(2000-2010) (oo
General 10.9 (9.6; 12.2)
2000-2004 14.3 (10.7; 18.0)
2004-2010 8.7 (7.3;10.1)
Age Group
20 to 29 years 9.7 (8.1;11.3)
2000-2004 13.6 (9.3; 18.1)
2004-2010 7.2 (5.5; 8.9)
30 to 39 years 13.7 (12.7; 14.6)
2000-2010 13.7 (12.7; 14.6)
Macroregion
Grande Oeste 27.0 (22.8; 31.2)
2000-2006 21.4 (14.4; 28.7)
2006-2010 35.8 (28.8;43.3)
Foz do Rio Itajai -4.4 (-9.6; 1.2)
2000-2002 -26.2 (-45.9; 0.7)
2002-2010 2.0(-2.1;6.3)
. 11.4 (9.4; 13.5)
Grande Florian6polis 2000-2005 24.8 (20.2; 29.6)
2005-2010 -0.6 (-3.2;2.2)
Meio Oeste 17.2 (6.0; 29.6)
2000-2003 -23.3 (-47.7; 12.4)
2003-2010 40.6 (30.8; 51.2)
Nordeste 11.6 (6.1; 17.5)
2000-2005 -16.0 (-24.1;-7.1)
2005-2010 48.4 (37.2; 60.4)
8.4 (5.8;11.1)
Planalto Norte 2000-2010 8.4 (5.8 11.1)
Serra Catarinense 29.0 (18.2; 40.7)
2000-2010 29.0 (18.2; 40.7)
Sul 9.2 (7.4; 10.9)
2000-2004 25.2 (20.0; 30.7)
2004-2010 -04 (-2.1; 1.4)
Vale do Rio Itajai 3.2 (0.5;6.0)
2000-2006 -5.9(-9.4; -2.4)
2006-2010 18.6 (11.4; 26.2)
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Figure 2. Trend of morbidity rate due to motorcycle accidents among men aged 20 to 39 years in Sul, Grande Floriandpolis, and Serra Catarinense
macroregions, Santa Catarina, 2000-2010
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Figure 3. Trend of morbidity rate due to motorcycle accidents among men aged 20 to 39 years in Foz do Rio Itajai, Vale do Itajai, Nordeste and

Planalto Norte, Santa Catarina, 2000-2010
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Figure 4. Trend of morbidity rate due to motorcycle accident among men aged 20 to 39 years in Grande Oeste and Meio Oeste, Santa Catarina,

2000-2010

DISCUSSION

This study sought to estimate the temporal trend of morbidity
rate for motorcycle accidents among men aged 20 to 39 years in
the state of Santa Catarina, which had an overall increase and
in all macroregions, except Foz do Rio Itajai. This is a pioneer
study in the state of Santa Catarina and one of the few in Brazil
to analyze this kind of event, which limits the comparison of
the data found. An example of this limitation can be found in
Mascarenhas et al. . In this study, the authors were not able
to include the data from Santa Catarina about traffic accidents
involving motorcycles.

The number of motorcycles in Brazil has increased and
this may have contributed to the number of traffic accidents.

Between the period of 2004 and 2014, the number of motorcycles
increased from 7 million to 23 million in Brazil. This difference
represents an increase of 18.2% to 26.6% in the total number
of vehicles in Brazil®'.

The increase in the number of motorcycles, whether as work
or transportation vehicle, may have influenced the increased
mortality rates in Brazil. The increased fleet of motorcyclists
can be attributed to the precariousness of public transportation,
phone-delivery services, possibility of work for young people,
and the ease of buying a motorcycle’.

The involvement of young male adults in motorcycle trafhic
accidents is due to a few factors, such as the way of driving,
the vulnerability of drivers and passengers, and the social and
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cultural behavior of males that includes the exposure to risks
such as alcohol consumption and aggressiveness in traffic****.

The ease of implementation, speed in obtaining results, and
the fact of being a low cost method stand out as a strong point
of ecological designs. In addition to that, the data obtained from
the Datasus system provided quality and credited reliability to
the findings.

One of the limitations of the study is related to the accuracy
and quality of the data used in the study. Because secondary data
were used in the analysis, there may be variation in accuracy
and quality of data, such as inadequate or incorrect information,
or underreporting of admission data. A study that analyzed the
coverage and quality of information about hospitalizations for
external causes of morbidity and mortality in the STH-SUS, based
on the medical records from this data source, concluded that
there may be underreporting of information®. This suggests
that the estimates presented here may be underestimated, what
worsens the situation of hospital morbidity due to motorcycle
accidents.

In the present study, there was an increase of more than 10%
per year in the overall rate of hospitalization. This information
is corroborated by the Brazil's Violence Map - 2013, which
in the period of 1998 to 2008 showed an increase of 10% per
year*. In 2000, traffic accidents were responsible for 18.2%
of the hospitalizations for external causes, involving mainly
male victims”. A review conducted by Bacchieri and Barros’
that described the situation of traffic accidents in Brazil
between the years 1998 and 2010 observed a growth of 9% in
hospitalizations resulting from traffic accidents, the majority
involving motorcyclists. This increase in traffic accidents, mostly
involving motorcycles, is in agreement with the increase of
hospitalizations found in the present study.

Hospitalization rates due to traffic accidents involving
motorcycles and 20 to 49-year-old men in the state of Sdo Paulo
from 2005 to 2009 had an average of 18.6 per 100,000 inhabitants,
with more than 50 admissions per 100,000 inhabitants in some
microregions®. In the Vale do Paraiba, the hospitalization rate
due to motorcycle accidents in the period from 2001 to 2005
reached 48 per 100,000 inhabitants, directly related to the fleet’s
size in the studied city’. The hospitalization rate found in Santa
Catarina was lower than in the Vale do Paraiba in all the period
studied, with the limitation that this study did not evaluate the
relation between hospitalizations and the motorcycle fleet in
the state.

A study that analyzed the factors associated to the risks of
injuries in motorcyclists in Maringa showed that 78.8% of the
victims presented injuries, and more than half of the injured was
referred to tertiary hospitals'. Accidents involving motorcycles
have four-fold higher chance of injury, and eight-fold higher
chance of death when compared to car accidents®. In a motorcycle
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accident, the hospitalization rate can reach 11.7%, and lethality
can reach 1.7%. More than 40% of the victims who die from
motorcycle accidents receive assistance in emergency rooms,
and approximately 35% die during the hospitalization.

An analysis of the trend of mortality from motorcycle
accidents in the period from 1996 to 2009 showed that the
highest growth rates of mortality were found in the North,
Northeast, and Midwest regions of Brazil*'. These accidents
caused in Brazil in 2003 more than 20% of the deaths due to
ground transportation accidents among 20 to 39-year-old men.
According to the temporal trend of mortality due to traffic
accidents in Brazil from 1980 to 2002, a substantial increase in
the mortality rate due to motorcycle accidents took place since
1995, especially among men aged 20 to 29 years'c.

Mascarenhas et al.* showed that young people between
20 and 39 years of age and males are the main victims of accidents
involving motorcyclists, according to data from urgency and
emergency SUS services selected in state capitals and the
Federal District. The results of this national study corroborate
the present study and both endorse relevance of the problem of
accidents involving motorcycles, as well as the need for more
effective public policies targeting this population.

In Brasilia, over 90% of the deaths due to transport accidents
involving motorcycles were men, and 70% of them were aged
20 to 29 years. Furthermore, the mortality rate increased 36% per
year'. In a study conducted in six cities of Bahia in 1996-2007,
the percentage of fatalities resulting from motorcycle accidents
ranged from 5.8% to 14% and affected mostly young adults*.

The age group of 20 to 39 years is the most affected by traffic
accidents®!>1¢#2, Researches that investigated the profile of
victims of motorcycle traffic accidents admitted to a hospital
in Porto Alegre* and Goiania* pointed out that the majority
were young and male adults.

In relation to age-specific hospitalization rate, there was a
lower annual increase among the age group of 20 to 29 years than
among the group of 30 to 39 years. In Maringa, over 70% of the
motorcycle accidents involved young adults aged 20 to 39 years,
with predominance of the group of 20 to 29 years, with a sex
ratio of 4.2:1*. In Rio Branco-AC, there was an increase of
42% in the rate for motorcycle accidents from 2005 to 2008,
with higher incidence among males and among the age group
of 20 to 39 years*. This was also found in Fortaleza, Brazil*"*.

Based on the confluence of all the literature about the
predominance and involvement of young adults, this study has
raised critical data about this type of injury. This predominance
is also found in the analyses of pre-hospital care in urgency and
emergency services. The analysis of pre-hospital care provided
to traffic accident victims in Londrina, Brazil, from 1997 to 2000
showed about 70% cases involving men, and the most affected
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age group was 20 to 29 years, more than 40% resulting from
motorcycle accidents'.

Victims from motorcycle accidents in Teresina, Brazil, treated
at an emergency service were predominantly male (87.4%); in
85.6% of the cases, the victims were the drivers, mostly in the
age group of 15 to 34 years®.

The cases of provision of assistance to men admitted due to
external causes in the Sdo José dos Campos Municipal Hospital-SP
from January to June 2003 were 10.3% due to motorcycle accidents
and the most affected age group was 20 to 29 years, followed
by 30 to 39 years*. Another study held in Sédo Paulo from June
2008 to August 2009 compared motorcyclists involved in traffic
accidents and victims of other trauma mechanisms. The study
found out that males were significantly more affected by the
former, with predominance of young adults aged 28.9 years on
average™. Study held in Tubaréo, SC, with traffic accident victims
treated in the local hospital found that 78.2% were male, and
74.3% of the injured victims used motorcycles®'.

The predominance of accidents involving motorcycles among
young male adults found in the literature is worrisome, because
it increased significantly in the statistics in both age groups.
The literature points out that traffic accidents involving young
adults may be associated with particular behaviors such as the
search for strong emotions, pleasure and sensation of risk, alcohol
or drug abuse, as well as impulsiveness and inexperience™. In
addition, being a young male adult and driving a motorcycle
are risk factors for traffic accidents’'.

As for the analysis per region, there was a significant increase
in all regions, with exception of Foz do Rio Itajai. However, no
data was found in the literature to justify the noticed difference.
This increase in the rate may be related to the increase of the
motorcycle fleet in the state of Santa Catarina from 167,198
in 1998 to 733,187 in 2012*". Furthermore, the road network,
the quality of hospital care performed, or the joint effect of
these factors may have contributed to the increase. Another
possible reason for the stabilization of hospitalization rates
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