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Background: The rising number of motorcycle accidents is a major cause of death and disability,
especially in the lower limbs. Objectives To study the influence of footwear type in the
occurrence of open fractures. Patients and Methods: A case-control study. We interviewed 54
patients cared for at the Getulio Vargas Hospital, a tertiary reference orthopedics center that
underwent care for fractures of the foot. We aimed to compare the incidence of open fractures
between patients who wore closed footwear at the time of the accident and those that did not.

Results: There was a statistically significant correlation between the use of open footwear and the
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open fractures (p=0,006) Conclusions: The utilisation of closed footwear by motorcycle bikers
can be considered a protective factor against open fractures, and its use should be encouraged and
enforced by government agencies.
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INTRODUCTION

Motor vehicle analysis in Brazil points out that over 40% of
victims are users of motorcycles (18). Motorcycle accident
victims are young males who exhibit a single pattern of lesions
with greater vulnerability of the head and lower limbs (10)
(14). Despite these data, the use of motorcycles as a means of
transport has increased worldwide (9) (10). In a study by 387
patients who were victims of motorcycle accidents, 16% were
found to have fractures of the bones of the foot and less than
10% used boots as protective equipment (4). These accidents
are determinants for a series of losses for the public economy
such as high medical and hospital expenses; sequelae;
excessive number of Disability Adjusted Life Years (DALY);
etc. Despite this, trauma surgeons have initially given little
attention to foot injuries (15). There is a need for a better
understanding of injury mechanisms and their correlation with
the use of appropriate footwear in order to support the creation
of laws for self-protective equipment for motorcycle users.

*Corresponding author: Thiago Danillo Rodrigues De Almeida,
Orthopedics fellow at Getulio Vargas Hospital.

This study aims to verify if there is a correlation between the
non-use of closed shoes and the occurrence of exposed
fractures in motorcycle drivers.

MATERIALS AND METHODS

This is an analytical cross-sectional case-control study. The
research was carried out by interviewing patients who were
victims of accidents with motorcycles attended at the
emergency care unit of a tertiary referral hospital in the
Brazilians Unified Health System (SUS) and who suffered
some type of fracture in bones of the foot. The study
population was divided into two groups, one case group and
one control group. These groups were divided according to the
presence or absence of a nominal variable: the use of closed
shoes.

Case-group: Patients who used some type of closed footwear
at the moment of the trauma. Closed footwear was defined as
footwear that provides coverage of the foot as a whole
(forefoot, hindfoot and midfoot) both on the plantar and dorsal
foot surfaces, regardless of the material it was made of.
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The control group consisted of patients who were barefoot or
used partially closed footwear, that is, that provided only
partial coverage of the foot, revealing any region of the
forefoot, hindfoot or midfoot. Footwear type evaluation was
performed through the in loco observation of the footwear type
used at hospital admission. Patients who had already been
unclothed by the primary care team were subjected to
questions about footwear type. Risk of recall bias was
mitigated by asking the patient to describe the footwear worn
at the time of the accident. After data collection, both case and
control groups were subjected to comparison for the analysis
of the association with the type of footwear, estimating the
strength of association of the groups with the hypothesis in
question. Patients who had suffered from trauma due to causes
other than motorcycles, patients with cutaneous lesions prior to
foot trauma, patients with cognitive deficits that rendered them
incapable of understanding and correctly answering the data
collection questionnaire were excluded from the study. The
present study was approved by the local Research Ethics
Committee, filed under protocol number
60203516.1.0000.5200. This study was carried out in
accordance with the declaration of Helsinki, the subjects
having all signed terms of informed consent.

RESULTS

We utilised Student’s t-test in the comparison of the biological
and clinical characteristics between patients with closed and
open footwear. The analysis of the age variable, and the mean
and standard deviation measures were presented. The
Kolmogorov-Smirnov test was used to test the normality
hypothesis. For the other categorical variables, the descriptive
statistics presented were the absolute and percentage frequency
measurements and the differences between groups. Those were
tested by Pearson's Chi-Square test. In the analysis of the
association of the presence of exposed fracture with the use of
closed footwear, the measure of association was estimated
Odds Ratio with its respective confidence intervals. Statistical
significance was set at 5% (p <0.05) and the statistical
software used data analysis was STATA version 12.0. The
study included 54 patients, 85% of which were male. The
mean age was 32.8 years with a minimum age of 18 and a
maximum of 71 years. 79.6% of the patients suffered from
open fractures (Table 1). We found no statistically significant
difference between groups regarding mean age or sex. In
contrast, we found a significant association between the use of
open footwear and the occurrence of open fractures, as well as

Table 1. Characteristics of patients suffering fractures

Characteristics Frequency
Biological

Age 32.8+10.3
Gender

Male 47 (87.0%)
Female 7 (13.0%)

Clinical characteristics
Open fracture

Yes

No

Fracture site

Forefoot

Midfoot

Hindfoot

43 (79.6%)
11 (20.4%)

49 (90.7%)
1(1.9%)
4 (7.4%)

* Mean =+ standard deviation

® 11 patients with no classification information

use of open footwear

Lower odds of open fractures Higher odds of open fractures

Figure 1. Correlation Between Use

of Closed Fractures and footwear type

Table 2. Association of biological and clinical factors related to the condition of the driver is with footwear
closed at the time of the accident

Features Use Closed footwear OR (95% CI) p-value
not use (n=39) use (n=15)

Biological

Age 332+11.7 31.9+6.1 1.01 (0.95 - 1.07) 0.698

Female 4 (10.3%) 3 (20.0%) Reference -

Male 35 (89.7%) 12 (80.0%) 2.19(043t011.2) 0,348

Clinical

Exposed fracture

No 4 (10.3%) 7 (46.7%) Reference -

Yes 35(89.7%) 8(53.3%) 7.66 (1.80 - 32.6) 0.006

Place of foot

Midfoot / Hindfoot 2 (5,1%) 3 (20,0%) Reference -

Forefoot 37 (94,9%) 12 (80,0%) 4,65 (0,69 - 31,0) 0,0915

2 Mean + standard deviation® Median (P2s; Prs)
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a clear preponderance of forefoot fractures (p<0,0001). There
was, however, no statistical association between use of closed
footwear and site of injury (p=0,091) This lack of association
might be a type 2 error due to the small sample, prompting the
need for further studies. By interpreting the Odds Ratio, with a
95% confidence interval, the use of open shoes or non-
footwear increased by 7.66 times the chance of exposed
fracture, a statistically significant association (Table 2) (Figure

).
DISCUSSION

Regarding the population found, motorcycle accident victims
are, in general, young males (11) (15). These data were in line
with the results of this study, where 85% of the male cases and
the mean age were 32.8 years. After searching through
databases such as PUBMED we could not find other studies
regarding the association between footwear type and open
fractures. Our study results underline the value of footwear
type in the prevention of open fractures in motorcycle
accidents. This importance must not be lost in government
agencies, which could address the need for utilisation of closed
footwear in motorcycle riders. The regulation or the creation of
campaigns to encourage the use of closed shoes are low cost
measures, but they can reduce the index of exposed fractures
and contribute to the reduction of the morbidity of the victims
and expenses in healthcare systems with hospitalization,
medications, surgeries, rehabilitation, in addition to reducing
extra-hospital costs, for permanent or temporary loss of
productive capacity due to temporary or permanent
incapacities, social security expenditures and labor
indemnities. sAs for recognizing the limitations of the study,
we recognize that one of the limitations of this study was the
restricted number of patients evaluated. This number was
reduced due to difficulties found in the organizational logistics
of the target hospital of the study and low investment. This
study, despite not having the statistical power to reflect the
reality of the Brazilian population, portrays the reality of users
of a tertiary hospital, a reference in traumatology, linked to
SUS. Thus, the research can be replicated on a larger scale and
serve as the basis for similar studies of greater scope, that
accommodate a larger contingent of people and, thus, better
represent the studied population.
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