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HOSPITAL ADMISSIONS OF INJURED MOTORCYCLISTS IN BRAZIL FROM 2012 TO 2022

ABSTRACT

Objective: To describe the costs to the Unified Health System (SUS) for hospital admissions of
motorcyclists involved in accidents in Brazil between 2012 and 2022. Methods: This study was
conducted by collecting secondary data made available in the "SUS Hospital Morbidity due to
External Causes," focusing on the cause group V20-V29 (motorcyclists traumatized by traffic
accidents) from the TABNET/DATASUS database. Data collection occurred in February 2023.
The variables analyzed included: year of notification, region of notification, age group,
color/race, education level, and cost of hospitalization. Population data was acquired from the
Brazilian Institute of Geography and Statistics, based on the 2010 Census, and the motorcycle
fleet data was sourced from the website of the said institution. Results: Hospitalizations
resulting from motorcycle accidents were predominantly observed in men (n = 963,167) and
young adults aged 20-29 (n = 402,729). The expenditure on hospitalizations during the study
period amounted to BRL1,624,749,356.20. Most states experienced an increase in the rate of
hospitalization due to motorcycle accidents over the study period, with Acre, Roraima, and
Goiés being exceptions. When examining the costs of hospitalizations by age group, notable
differences were found across states. In the age group with the highest number of
hospitalizations, Mato Grosso do Sul, the average expenditure was BRL2,053.60. Conclusion:
Healthcare costs for hospitalizations were higher for men than for women. There was an
observed increase in spending on hospital admissions for motorcyclists involved in accidents
between 2012 and 2022. Investment in the prevention of traffic accidents could not only save
lives but also potentially reduce healthcare expenditures.

Keywords: Accidents; Traffic accidents; Medical care costs; Hospital costs.

INTRODUCTION

According to the World Health Organization (WHO),! road traffic injuries account for
1.35 million deaths and over 50 million injuries globally each year, and in Brazil, motorcycle
accidents represent the majority of traffic accidents.? The motorcycle fleet in Brazil has been
expanding by about 1 million units annually,® from 13 million motorcycles in 2010 to an
estimated 22 million in 2018, with this increase primarily concentrated in less affluent regions.
Evidence has shown that the lower acquisition and maintenance costs of motorcycles, along
with their ability to navigate traffic jams more easily, have popularized them both for personal

transport and professional use.
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Both researchers® and the WHO® have indicated that motorcyclists are exposed to a
greater risk of serious injuries and fatalities in accidents due to the lack of a protective metal
structure found in other vehicles like cars and buses. In Brazil, accidents involving motorcycles
lead to the highest number of compensations paid out by the Personal Injury Caused by Motor
Vehicles insurance and account for half of all hospitalizations within the Unified Health System
(SUS) for external causes related to traffic accidents, bringing significant costs to SUS and
occupying hospital beds that could be used for other potentially preventable causes.?

Given the predominance of motorcycle accidents within Brazilian traffic accidents and
their consequent toll on hospital admissions within SUS, this study aimed to delineate the
expenses incurred by the health system for hospitalizations resulting from motorcycle accidents
in Brazil from 2012 to 2022. Bringing attention to the health system's expenditure on these
accidents may initiate discussions on preventive measures through investments in road safety,

traffic education, and monitoring of risky behaviors in traffic.

METHODOLOGY

This study was conducted by collecting secondary data from the "SUS Hospital
Morbidity due to External Causes,” specifically cause group V20-V29 (motorcyclists
traumatized by traffic accidents), as listed in the TABNET/DATASUSdatabase, covering the
years 2012—-2022. The data collection occurred in February 2023. The utilized variables were
as follows: year of notification; region of notification; age group; color/race; education level,
and the cost of hospitalization. Population data was obtained from the 2010 Census of the
Brazilian Institute of Geography and Statistics (IBGE),” whereas the number of registered
motorcycles was obtained from IBGE.® Given the descriptive nature of this study, both absolute
and relative frequencies were calculated using Microsoft Excel. RStudio software facilitated
the creation of a heat map. This study used publicly available secondary data and therefore did

not require approval from the Research Ethics Committee.

7 Data available at https://www.ibge.gov.br/home/estatistica/populacao/estimativa2014/default.shtm
8 Available at: https://cidades.ibge.gov.br/brasil/pesquisa/22/28120
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RESULTS

In 2012, there were 80,833 hospital admissions due to motorcycle accidents in Brazil,
increasing to 128,153 admissions in 2022. Between 2012 and 2022, a total of 1,164,595 hospital
admissions have been reported for motorcyclists injured in traffic accidents. Moreover, hospital
admissions due to motorcycle accidents between 2012 and 2022 were more frequent among
men (n = 963,167), people aged 20-29 (n = 402,729), and brown-skinned individuals (n =
478,002). SUS spending on hospital admissions during this period amounted to
BRL1,624,749,356.20.

The cost of hospital admissions for men during this period was found to be
BRL1,372,812,150.99, and BRL251,937,205.21 for women, which was an average expenditure
of approximately BRL1,425.31 and BRL1,250.76, respectively, per male and female. As for
the average cost per person according to skin color, white individuals incurred an average of
BRL1,677.18, followed by BRL1,492.97 for black individuals, BRL1,341.39 for brown
individuals, BRL1,255.59 for yellow individuals, BRL906.56 for indigenous peoples, and
BRL1,221.24 for unknown or undisclosed individuals.

The state with the highest average number of hospitalization days was Amapa, with
approximately 13.7 days. Parana had the lowest number of hospitalization days per person,
around 4.4 (Table 1). Mato Grosso do Sul was the state with the highest daily cost of
hospitalization per injured person, at BRL414.45 per person, while Amapa spent approximately
BRL62.83 per day on hospitalizing injured motorcyclists (Table 1).
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Table 1 - Description of hospitalization costs for motorcycle accidents by state (2012-2022).

Number of Avg. cost per Daily
Total o o Avg. days of o
State . hospitalizatio  hospitalizatio T hospitalizatio
spending . hospitalization .
ns n n
Rond6nia 14,698,980.80 18,769 783.15 4.9 159.83
Acre 6,919,779.65 6126 1129.58 7.4 152.64
Amazonas 9,530,310.16 7595 1254.81 1.7 162.96
Roraima 5,865,011.12 6551 895.28 7.7 116.27
Para 56,798,962.65 57,802 982.65 5.7 172.39
Amapa 2,288,708.05 2659 860.74 13.7 62.83
Tocantins 23,015,185.90 15,535 1481.50 10.1 146.68
Maranhdo  18,333,701.07 30,797 595.31 4.7 126.66
Piaui 69,727,713.27 60,730 1148.16 4.7 244.29
Ceara 112,235,052.40 71,811 1562.92 8.2 190.60
Rio Grande
36,724,540.93 25,993 1412.86 6.8 207.77
do Norte
Paraiba 50,907,690.11 37,811 1346.37 7.9 170.43
Pernambuco  45,733,360.30 44,627 1024.79 4.7 218.04
Alagoas 12,876,840.47 11,916 1080.63 7.4 146.03
Sergipe 25,247,093.15 18,781 1344.29 7.2 186.71
Bahia 83,382,067.30 73,267 1138.06 55 206.92
Minas
) 198,589,839.50 124,389 1596.52 5.3 301.23
Gerais
Espirito
21,970,023.33 19,818 1108.59 55 201.56
Santo
Rio de
) 82,675,502.04 55,288 1495.36 7.2 207.69
Janeiro
Sdo Paulo  388,002,513.40 250,037 1551.78 51 304.27
Parana 75,309,216.49 46,846 1607.59 4.4 365.36
Santa
) 85,018,929.29 42,338 2008.10 54 371.87
Catarina
Rio Grande
30,669,099.72 17,911 1712.30 6.8 251.81
do Sul
Mato
Grosso do 44,691,221.81 22,465 1989.37 4.8 414.45
Sul
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Mato
36,087,379.75 36,129 998.85 54 184.97
Grosso
Goias 66,579,178.62 43,983 1513.75 5.7 265.57
Distrito
20,871,454.91 14,621 1427.50 9 158.61
Federal

*Values are given in Brazilian Real (BRL). Source: Brazilian Ministry of Health - SUS Hospital
Information System (SIH/SUS).

Regarding the Brazilian region with the highest number of hospital admissions from
2012-2022, the Southeast stood out, followed by the Northeast (Figure 1).

Figure 1 - Heat map of the number of hospital admissions by Brazilian region between 2012-2022.
Total interagdes Acidente de Moto por Regido em 2012 - 2022

ntemagdes

400000
300000

200000

Source: Ministry of Health - SUS Hospital Information System (SIH/SUS).

Regarding the regional distribution and considering the population size based on the
2010 census data from IBGE for each region, it is evident how hospital admissions are spread
out: North (0.77 admissions/inhabitant), Midwest (0.77 admissions/inhabitant), Northeast
(0.74 admissions/inhabitant), Southeast (0.48 admissions/inhabitant), and South (0.39
admissions/inhabitant). When examining the study period on an annual basis, it becomes
apparent that most states experienced an increase in the rate of hospital admissions due to
motorcycle accidents from 2012 to 2022, with the notable exceptions of the states of Acre,

Roraima, and Goias (Table 2).
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Table 2 - Hospitalization rate for accidents involving motorcyclists by state (2012—-2022).

State 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Rondénia 089 121 109 09 103 117 115 090 100 138 1.20
Acre 066 063 066 069 077 1.02 117 071 077 069 053
Amazonas 0.12 007 005 016 025 027 021 023 021 025 031
Roraima 142 100 133 223 322 069 139 088 099 063 0.72
Para 043 053 057 062 072 068 075 076 075 084 0.96
Amapa 039 027 025 030 027 044 038 038 042 040 045
Tocantins 011 011 063 092 137 116 1.02 135 147 161 148
Maranhao 029 032 043 044 041 050 050 053 040 048 0.37
Piauf 087 150 154 192 218 182 199 219 178 201 166
Ceara 065 069 076 068 082 064 074 078 084 099 0.90

Rio Grande do
Norte 068 055 049 050 051 068 070 099 101 096 112
Paraiba 083 083 08 099 079 080 070 095 101 113 114
Pernambuco 038 043 048 042 044 049 048 048 045 047 054
Alagoas 020 028 030 041 042 032 046 037 039 033 032
Sergipe 048 0.67 067 101 09 083 090 098 071 073 112
Bahia 032 036 042 043 043 042 044 046 054 070 0.68
Minas Gerais 044 051 057 058 058 060 056 060 059 0.67 0.65
Espirito Santo 032 041 049 052 051 050 039 039 049 092 0.69
Rio de Janeiro 022 025 029 030 027 031 029 034 035 042 041
Séo Paulo 045 045 049 047 052 053 055 058 0.63 069 0.69
Parana 033 034 035 033 034 039 041 041 052 050 055
Santa Catarina 043 047 053 066 067 066 066 065 061 069 0.73
Rio Grandedo Sul 011 013 015 017 016 017 014 016 0.16 0.16 0.16

Mato Grosso do
Sul 052 056 056 040 034 035 092 139 139 135 1.38
Mato Grosso 085 110 102 097 123 130 126 129 083 094 111
Goias 086 0.69 073 070 064 072 069 082 053 043 050
Distrito Federal 038 035 029 072 053 044 049 046 064 066 0.72

Source: Brazilian Ministry of Health - SUS Hospital Information System (SIH/SUS) = (hospitalization

rate for the year of the state/population from the 2010 census) * 1000
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Regarding the expenses associated with hospital admissions by age group, there were
noticeable differences between the states. In the age group that experienced the highest number
of admissions, 2029 years, Mato Grosso do Sul reported an average expense of BRL2,053.60,
whereas Maranhdo reported approximately BRL630.05 (Table 3).
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Table 3 - Spending on hospital admissions by age group* per state for motorcycle accidents (2012—-2022)

Region/state <1 14 5-9 10-14 15-19 20-29 30-39 40-49 50-59 60-69 70-79 80>
Rondonia 442.6 382.0 388.5 557.8 765.4 803.2 754.1 803.3 820.2 789.4 1357.6 481.9
Acre 610.1 820.1 837.2 785.8 1206.5 11764  1181.3  1008.0 953.2 13309 17125 12825
Amazonas 228.4 344.4 349.8 425.1 1048.6 13524  1377.4 13973  1413.7 12556  1195.9 749.9
Roraima 1137.6 289.2 717.2 795.1 968.9 907.9 860.3 900.7 848.8 879.6 1318.0 577.7
Para 647.4 776.8 741.5 703.1 918.3 1046.3  1016.0 974.0 944.8 1003.5 1074.8 11634
Amapa 398.1 364.3 679.7 4325 794.8 894.5 861.8 893.5 876.2 711.3 827.1 1003.8
Tocantins 875.6 12108  1230.1 1297.6 16059 14894 14541  1428.7 14253 1700.6 1664.5  1858.0
Maranhdo 565.6 402.2 346.7 452.6 622.6 630.0 629.4 617.2 608.4 530.7 480.7 461.7
Piaui 944.0 900.7 951.3 10114 11825 1166.0 11558  1130.7 11189 11942 11129 872.2
Ceara 1046.0 13226 11444 14217 1689.2 15449 15153 1561. 1563.1 17340 17422 18415
Rio Grande do Norte ~ 671.8 1120.2 11168 13219 14116 13744 14164  1409.2 14443 17102 1663.6 12375
Paraiba 12427  1040.3 10239 10875 13719 1376.8 1340.3 13284  1266.1 15465 14245  1426.5
Pernambuco 870.1 502.7 635.2 798.5 10352 10241 1010.6 10014  1084.4 11938 1210.5 996.0
Alagoas 656.8 539.9 619.3 929.9 1037.3  1096.7 1098.2  1080.7 1110.1 11505 12474  1320.2
Sergipe 735.5 557.0 580.5 934.2 1318.2  1366.2 1331.0 1310.1  1303.4 1504.7 16445 22531
Bahia 824.7 540.0 709.8 806.2 11309 11834 11524 11110 11204 11499 11969 11440
Minas Gerais 1766.3 937.7 1030.7 14277 17130 15944 15721 15455 15794 17553 17879  1740.2
Espirito Santo 398.3 522.5 954.7 12076  1196.0 11309 1063.6 10878 11185 10174  1137.6 987.9
Rio de Janeiro 802.7 632.4 926.1 1315.7 15432 15318 1451.3 14246  1529.0 1551.0 17201  1303.7
Séo Paulo 935.7 10269 12655 14914  1587.6  1565.1 15217 15149 15474 16684  1898.2  2296.2
Parana 827.5 817.8 12344 13815 16952  1665.0 1540.3 1512.0 15776 1628.0 1825.7  1806.0
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Santa Catarina
Rio Grande do Sul
Mato Grosso do Sul
Mato Grosso
Goias
Distrito Federal
Total

1470.4
577.3
473.5
678.8
787.1
953.5
834.7

HOSPITAL ADMISSIONS OF INJURED MOTORCYCLISTS IN BRAZIL FROM 2012 TO 2022

974.1
2587.5
914.6
603.1
655.3
989.5
784.8

1508.2
1253.3
986.7
750.0
973.7
974.2
838.7

1466.7
1630.6
1517.1
852.2

1215.8
965.0

1074.9

2053.8
1905.5
2009.5
1054.3
1624.1
1612.4
1448.5

1989.4
1691.4
2053.6
1025.8
1603.5
1478.5
1438.5

1944.7
1591.9
2029.6
975.3

1498.2
1397.2
1372.2

2014.1
17433
1846.2
995.5
1425.2
1417.3
1360.2

2041.4
1746.7
1997.0
965.9

1448.2
1307.6
1375.6

2379.3
1780.1
2068.5
1006.3
1416.4
1489.9
1440.6

2550.0
2503.8
2074.2
1076.0
1247.9
1159.2
1462.8

2932.0
1807.7
1133.0
1222.5
1485.0
601.5

1414.9

10

*Total spending in the age group per state/number of people injured in motorcycle accidents in the age group
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DISCUSSION

There was a 58.54% increase in the number of hospitalizations due to motorcycle
accidents between 2012 and 2022. This increase may possibly be attributed to the growth of the
vehicle fleet. According to IBGE, in 2012, there were 16,910,473 registered motorcycles and
in 2022, there were 25,746,762, representing an increase of 52.26% in the registered vehicle
fleet.

The number of men hospitalized due to motorcycle accidents in all of Brazil's states was
higher than the number of women, corresponding to 82.70% of the total. The distribution of age
groups revealed that the largest proportion of hospitalized individuals were adults aged between
20 and 39. Other studies by have shown that the male population in this age group is most
affected.?’® However, when examining the cost of hospitalization by age group, it is observed
that it is higher among the elderly (ages 70-79), possibly due to the severity of the trauma
caused by the accident.

The Southeast, followed by the Northeast, had the highest number of hospitalizations
due to motorcycle accidents. According to the IBGE,® this may be explained by the fact that
these regions have the largest motorcycle fleets, respectively. The increase in the number of
accidents can only be partly explained by the growth of the motorcycle fleet. In one study, in
addition to the increased number of motorcycles, it was possible to identify other causes
associated with traffic accidents involving motorcyclists, such as the individual characteristics
of the drivers, local traffic conditions, and traffic education.®

In relation to the number of hospitalizations per inhabitant between 2012 and 2022,
considering the 2010 population census, the two regions that had the highest hospitalizations in
this period were the North and Midwest, followed by the Northeast.** This observation may be
related to the significant economic rise observed, especially in the aforementioned regions,
driven by the emergence of new agricultural frontiers and agribusiness.*?> The increase in
income in these regions was likely accompanied by the purchasing of a first vehicle, often a
motorcycle.

The average cost per hospitalization varied significantly between the different states in
Brazil, with Santa Catarina incurring the highest costs (roughly BRL2,008.10) and Maranhé&o
the lowest (BRL595.31). The lowest average daily hospitalization rate was in Amapa
(BRL62.83), which, in turn, has the highest average number of hospitalization days. It is
possible that this relationship between the lowest daily rate and the longest length of stay is due

to issues related to the quality of care provided. The state of Mato Grosso do Sul has a difference
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in daily rate of more than 400% in relation to the least expensive state, spending approximately
BRL414.45. Notably, evidence has also shown that the use of alcohol and non-use of personal
protective equipment also increase hospital costs.™®

Given that this study utilized secondary data, it is not possible to provide detailed
information on the characteristics of the accidents or the victims. Accidents that did not lead to
hospitalization but resulted in removal and urgent/emergency care were not included, nor were
accidents treated in non-SUS facilities. Another limitation is that the data were all calculated
based on the 2010 population census, since the 2022 census data were not yet available with
consolidated figures.

It is also worth mentioning that the COVID-19 pandemic may have contributed to the
increased number of accidents involving motorcyclists in most Brazilian states in 2020, 2021,
and 2022, a period in which growth in app-based delivery services was observed.

The direct and indirect costs of accidents extend beyond the cost of hospitalizations by
the SUS, and loss of productivity, time off work, and the need for third-party care have been
reported as relevant factors.}* Moreover, the costs associated with minor traffic accidents,
before hospital admission to after discharge, also considering loss of production and removal
from the accident site, has been reported as BRL8,469.44.%° In cases of severe accidents, the
total has been reported to reach BRL123,133.91. This underscores the need for effective
discussions on implementing measures to reduce accidents, as recommended in the National

Plan for Reducing Traffic Deaths and Injuries.

CONCLUSION

The study demonstrated an increase in spending on hospital admissions for injured
motorcyclists in Brazil between 2012 and 2022. It was also possible to observe differences
between the states in the values of daily expenses per hospitalization in Brazil. Investing in the
prevention of traffic accidents not only saves lives but could also have a significant impact on

reducing healthcare costs.
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