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Abstract

Background: Apart from the mortality, road traffic injuries are associated with significant morbidities. This study has
aimed to examine the pattern of traffic accident-related extremity fractures/dislocations and their related disabilities.

Methods: Aretrospective hospital-based study was conducted to assess the characteristics of limb fractures/dislocations
among road traffic accident victims registered in Trauma Research Center registry of Kashan University of Medical
Sciences, Kashan, Iran, during 2012-2013. Age and sex distribution, cause of injury, and site of fractures/dislocations
were recorded. Years lived with disability (YLD) was calculated as a scale to measure the disability. One-way ANOVA
and chi-square tests were used for data analysis.

Results: From a total of 962 subjects, 812 (84.4%) were males (the male/female sex ratio: 5.4:1). The mean age of
victims was 32.7+17.9. Leg (37%) and forearm (19%) fractures were the most frequent fractures. Shoulder dislocations
were among the most affected joints accounting for 36.6% of the cases. The total calculated YLD was 135.6 (34.4 for
temporal and 101.2 for lifelong disabilities, and totally 117.3 and 18.3 for males and females, respectively). The highest
YLD was for motorcyclists (104) and while the most YLD was for 15-29 years (68.2).

Conclusion: Young men motorcyclist accidents are a major problem in Kashan region. Generally, they have been
accounted for the highest YLD due to fractures/dislocations, especially in lower extremity. Although the calculated YLD

will be decreased with increasing age, the elder people also had the high rate of traffic-related limb injuries.
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Introduction
oad traffic injuries (RTIs) as the 9th leading cause
Rﬂf death worldwide (2nd in Iran) are a major public
ealth problem (1, 2). Apart from the RTIs burden on
the society in terms of death, 20-50 million people suffer
from non-fatal injuries annually. Most of these injuries
cause disability and account for 34% of all years lived
with disability (YLDs) (3, 4). In Iran, road traffic accidents
(RTAs) kill almost 28,000 people and injure or disable over
300,000 annually (5). Road trafficaccidents have repeatedly
been documented as the cause of most fractures, especially
in developing low-income countries (6). The survivors
and their families usually experience unfavorable social,
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physical and psychological effects. Many families face
problems with prolonged medical care costs or the extra
funds needed to care for disabled people (7). On the other
hand, temporary unemployment or early retirement after
injury imposes great costs to the insurance companies
and society. Most of the epidemiological studies conducted
in Iran have emphasized on different aspects of RTIs like
patterns, mortality rate, demographic characteristics of
the victims, and some other features like costs while less
attention has been paid to disabilities, especially those
caused by extremity injuries (8-13). The YLDs is the
number of years that somebody lives with health problems
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and depends on the severity of the disability. People in car,
motorcycle, or other accidents often have multiple bone
fractures. Although most fractures heal with no permanent
injury and only disable the injured ones for a short time,
there are several complications that can occur with broken
bones and may lead to long-life disabilities. Knowing the
pattern of the extremity fractures as the most common RTA
fractures is very important for policymakers and strategy
planners with great impact on public emergency services,
health and rehabilitation centers to determine priorities,
apply preventive strategies and improve the services
provided (14, 15). This study has aimed to determine the
pattern of the extremity fractures and dislocations in RTA
victims admitted to a level III trauma center in Kashan,
Iran, during a one-year period with emphasis on the
disability caused by such fractures in terms of YLDs.

Materials and Methods

The approval to conduct this study was provided by
the ethics committee of Kashan University of Medical
Sciences (KAUMS). Throughout a retrospective descriptive
hospital- based study, the registration system of Trauma
Research Center of KAUMS, Kashan, Iran, from March 2012
to March 2013 was used for data analysis. This registry
covers all governmental hospitals. Since the treatment
cost for traffic casualties is free in Iran, most victims of
traffic accidents are referred to governmental hospitals
for treatment; however, the information from the only
private hospital in the region was also collected to prevent
possible dropout cases of discharge due to personal
satisfaction. The duplicate cases in terms of name, national
code, type of injury, and date of accidents were removed.
The International Classification of Diseases and Causes
of Death (ICD 10) codes for orthopedic traffic injury
admissions were used for data analysis. Finally, 962 RTI
victims with extremity fractures and valid ICD-10 codes
from Kashan region (including Kashan and Aran-Bidgol
counties) that led to hospital filing were included in this
study. The age and gender composition of Kashan Region
in 2012 were provided by the department of statistics,
KAUMS. The global burden of disease (GBD) approach
was used to calculate YLDs (16). The YLDs calculation for
orthopedic traumas needs estimates of injury incidence,
average duration of associated disability, and the disability
weight. A disability weight indicates the average severity
of any physical disability associated with each injury. The
disability weights are expressed as a number on a scale
from 0 to 1, with O representing the ideal health and 1
representing death. YLD is calculated as follows:

YLD = ZYLD:- = ZZ N . xDW, xL,,
i =

where i istheinjury, x istheageand gender category, N is
the number of incident cases, DW is the disability weight
and L is the average duration (17).

A case the incident of trauma was defined as a serious
enough event to necessitate treatment by the emergency
services or hospitalization (17). Our trauma registry
system met these criteria. Assuming that all RTI victims
have been finally referred to one of the regional hospitals,
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the number of registered cases in the health centers as
traffic injury victims was considered as incidence. All
injuries were also assumed as treated.

For the purposes of the present study, it was decided to
use the disability weights determined by the WHO as used
in the original global burden of disease study and national
burden of disease in Iran (18). The short and long-term
GBD durations for injuries were used as the duration of
disability (19). The duration of lifelong injuries was based
on the remaininglife expectancy of the person. Thus, it was
assumed that a lifelong injury would not reduce the life-
expectancy of the casualty. The remaining life expectancy
data were calculated based on the life table that was used
in the previous burden of disease studies (20).

Only one injury (the injury with the highest YLD) was
included in victims with multiple fractures to avoid
unrealistically high calculated YLDs (20, 21). The YLDs
were only calculated for upper and lower extremity
fractures and dislocations.

Data analysis was done by SPSS software version
16.0 (SPSS Inc., Chicago, Illinois, USA) using one-way
ANOVA and chi-square test. A P<0.05 was considered as
statistically significant.

Results

For the one year study period, 2206 cases with valid
ICD-10 codes were recorded as hospitalized road traffic
accident victims in Kashan region; among whom, 962 cases
(812 males (84.4%), a male/female sex ratio of 5.4:1) had
limb fractures and dislocations based on the corresponded
codes and were enrolled in the study. Multiple traumas were
observed in about 25% of the victims. As shown in Table
1, leg (tibia and fibula) (37.6%) and forearm (radius and

Table 1. Disrtibution of fractures and dislocations

Fractures No. %
Bone
Femur 139 14.4
Tibia and fibula 362 37.6
Radius and ulna 186 19.3
Humerus 39 4
Clavicle 41 4.3
Pelvis 32 3.3
Hand 110 11.4
Foot 53 5.5
Patella 17 1.8

Dislocations

Joint
Hip 14 1.5
Shoulder 26 2.7
Ankle 9 0.9
Wrist 10 1
Elbow 0.9
Knee 0.3
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Table 2. Study variables based on vehicle used by Upper and Lower limb injured’ victims

Type of vehicle P
Variable
Pedestrian No (%)  Motorcycle No (%) Car No (%) Bicycle No (%)  Total No (%)
Upper extremity 0.03
Yes 45 (33.8) 274 (39.3) 52(45.6) 11(64.7) 382 (39.7)
No 88 (66.2) 424 (60.7) 62 (54.4) 6(35.3) 580 (60.3)
Lower extremity 0.04
Yes 90 (67.7) 434 (62.2) 64 (56.1) 6 (35.3) 594 (61.7)
No 43 (32.3) 264 (37.8) 50 (43.9) 11 (64.7) 368 (38.3)
Gender <0.001
Male 78 (58.6) 646 (92.6) 73 (64) 15 (88.2) 812 (84.4)
Female 55 (41.4) 52 (7.4) 41 (36) 2(11.8) 150 (15.6)
Age [mean(SD)] 38 (24.9) 30.9 (15.7) 36.7 (17.5) 36.8 (27.5) 32.6 (17.9) <0.001
Age group <0.001
<15 Year 34 (25.6) 45 (6.4) 8(7) 5(29.4) 92 (9.6)
15-29 22 (16.5) 353 (50.6) 37 (32.5) 4 (23.5) 416 (43.2)
30-44 24 (18) 168 (24.1) 32 (28.1) 1(5.9) 225 (23.4)
45-59 15 (11.3) 77 (11) 26 (22.8) 2(11.8) 120 (12.5)
>60 38 (28.6) 55(7.9) 11 (9.6) 5(29.4) 109 (11.3)
Total 133 (100) 698 (100) 114 (100) 17 (100) 962 (100)
Type of injury
Dislocation 0.4
Yes 6(2.1) 45(3) 6(1.6) 3(5.3) 60(2.7)
No 285(97.9) 1460(97) 347(98.4) 54(94.7) 2146(97.3)
Fracture <0.001
Yes 123(42.3) 671(44.6) 113(32) 14(24.6) 921(97)
NO 168(57.7) 834(55.4) 240(68) 43(75.4) 41(3)

T Including fractures and dislocations only

ulna) (19.3%) had the most frequent fractures. Shoulder
dislocations were the most common joint dislocations,
accounting for 2.7% of the cases. Regarding the mechanism
of limb injuries, the highest percentage of upper extremity
injuries was found in bicyclists (64.7% P=0.03), while the
highest percentage of lower extremity fracture was found
in pedestrians (67.7%), followed by motorcyclists (62.2%
P=0.04) [Table 2]. Men and women were constituted as the
majority of motorcyclists (92.6%) and pedestrian victims
(41.4%) (P=0.000), respectively [Table 2]. Although the
most frequent extremity fracture/dislocation rate was
observed in 15-29 year age group (416 cases, 43.2%), elder
people (age>60y) also had a high rate of traffic-related limb
injuries (262 per 100000) [Table 2; Figure 1]. A significant
difference was found between the mean age of traffic limb
injured cases regarding the mechanism of injury (P=0.000)
[Table 2]. Motorcyclists had the lowest (30.9 + 15.70) and
pedestrians had the highest (38 *+ 24.9) mean age.

Generally, the mean age of casualties was 32.7£17.9
years (31.7+17.4 for males and 37.6+20.3 for females,
P=0.000). The total calculated YLD was nearly 135.6 (YLDs
for temporal and lifelong disabilities were 34.4,and 101.2
respectively totally, 117.3 for males and 18.3 for females,
125.6 for lower limb and 10 for upper limb). The most
YLD among fractures and dislocations was accounted for
the femur fractures either for short-term or for lifelong
(8 and 101.2, respectively), followed by tibia and fibula
fractures (8). Based on the mechanism of injury, the most
calculated YLD was accounted for motorcyclists (104),
about 5 times more than the pedestrians. The highest YLD
was accounted for 15-29 years patients (68.2) [Table 3].

Discussion

This study considered 962 cases of RTA victims with
extremity fractures and dislocations during one- year
period. Fractures were observed more in lower extremities
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Figure 1. Extremities’ fractures and dislocations based on age and sex groups per 100000 populations.

Table 3. Years lived with disability based on limb, mechanism of injury and age group

Number of YLD
Limb fracture-dislocation Male Female
Temporal disability Lifelong disability Total Temporal disability Lifelong disability Total Total
Upper limb 8 - 8 2 - 2 10
Lower limb 19.1 90.2 109.3 5.3 11 16.3 125.6
Total 27.1 90.2 117.3 7.3 11 18.3 135.6
Type of vehicle used by victims
Pedestrians 15 6 21
Motorcycles 93 11 104
Car 9 1.2 10.3
Bicycle 0.3 0.1 0.4
Total 117.3 18.3 135.6
Age group
<15 12.1 6 18.1
15-29 60.2 8 68.2
30-44 34 2.1 36.1
45-59 7 0.7 7.7
+60 4 1.5 5.5
Total 117.3 18.3 135.6

with tibia and fibula as the most fractured bones, followed by
femur. Our findings seem to be consistent with other similar
researches (22-26). The lower extremity fracture was the
most frequent fracture among pedestrians while cyclists
were the second vulnerable group to this type of injury. A
similar study in Iran showed the same results (1). The high

number of pedestrian lower extremity fractures could be
attributed to the following issues: The drivers’ lack of respect
for pedestrians, especially when crossing the crosswalk was
a major problem in our region. In addition, law enforcement
against the offending drivers is very weak.

Motorcycles are a common mode of transportation in
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small cities in Iran. Kashan City is not an exception and
a recent study in Kashan showed that the motorcyclists
were responsible for the most prevalent percentage of
RTA victims (27). On the other hand, series of studies have
shown that lower extremity fractures in motorcyclists are
dominant among limb injuries (1, 5, 22, 28). Similar to the
findings of Parreira, motorcyclists had the lowest mean age
among other victims in our study (29). Youth drivers were
considerably more likely to be involved in RTAs mainly due
to the lack of enough experience as well as risky behaviors
due to peer relationships (30, 31). In the present study,
most of the injured victims were young men similar to the
findings of many other studies (1, 7, 32, 33). Given that
most of the injured cases were motorcyclists and the fact
that about 57% of them were under 29 years old and on
the other hand, lower extremity fracture was the most
common fracture among motorcyclists, the higher YLD
in this group is justifiable. It should be noted that lower
limb fractures are accompanied with more disability years
compared to upper limb fractures. Moreover, Injury at a
young age is associated with more YLD.

Investment on public education in this age group,
encouraging motorcyclists to wear safety guards and strict
law enforcement may help to reduce such complications.
Male predominance for bones and joint injuries could be
attributed to the men’s involvement in more out-doors
activities than women as breadwinners in our traditional
society.

Despite the higher rate of extremity injuries in the 15-29
age group (384.5/100000), the second vulnerable group
is people aged above 60 with the fracture/dislocation rate
of 262/100000. Age-related changes affect many organ
systems and finally lead to cognitive and motor function
impairments, resulting in restricted movements and
increased reaction time (34). Moreover, the frequency
of fractures is increased with osteoporosis, which is a
common finding in this age group. As a result, the risk of
limb fracture will be increased in this population as well.

In this study, disability was considered as another aspect
of RTA-related limb fractures and dislocations. For the
purpose of this study to show health problems caused by
limb fractures and dislocations it was decided to use YLD,
the disability component of disability-adjusted life year,
DALYs. YLD is defined as the years of productive life lost
due to disability (17). Limb injuries, especially lower limb
fractures may cause temporary motion restrictions. In
some cases such as hip and femur fractures permanent gait
problems may occur (35). In the present study, the most
calculated YLDs was accounted for young men (15-29 y)
and among motorcyclists. To the best of our knowledge, a
few studies have dealt with transport mode specific YLDs
and the details about YLDs caused by just limb fractures.
Our findings are consistent with those of Lapostolle et al.
(2009) who found 278 fracture-related YLD for a 5-year
period (annual average of 55.6) in 15-24 year-old male
victims of RTAs and also in line with Thailand national
burden of road traffic injuries (17, 36).

There are some limitations regarding the present study.
Firstly, traffic-related injuries to head, spine and trunk
in RTAs victims have not been addressed in this study.
Despite the fact that many victims in our study had
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multiple traumas, only limb fractures/dislocations have
been considered. Undoubtedly, injury to these organs is
a source of major disability. Secondly, soft tissue injuries
and amputations were not also included in this study.
However, as mentioned previously, the present study has
aimed to focus on limb fractures and dislocations as one
of the main important complications of traffic injuries.
The strength of this study is to address the disability
caused by the limb fractures due to traffic accidents in
addition to transport mode specific YLDs.

In conclusion, the most obvious findings to emerge
from this study are that traffic accidents are a leading
cause of bone fractures and YLD especially in individuals
between 15 - 29 years old. Males were observed to be
mainly involved with the lower extremity fractures and
related YLD. The largest number of limb fracture victims
with the highest YLD was seen among the motorcyclists.

As the motorcycle crashes were the most leading
cause of limb fracture, paying attention to motorcyclists
is particularly important. Since the emphasis has been
taken on helmet use in motorcyclists, less attention has
been paid to protect extremities. It seems that due to the
high incidence of lower extremity injuries and related
disability in motorcyclists, it is rational to provide some
strategies to protectthe lower limb against traumas during
motorcycle crashes. Emphasis on the use of mandatory
lower limb safety guards in motorcycles and wearing
of personal protective equipment such as protective
clothing by motorcyclists seems logical. Furthermore, it is
recommended that some complementary strategies like
imparting minimum education regarding safer driving
during giving license, especially to motorcyclists and
more serious law enforcement be implemented (24).
Improvements in infrastructures of hospitals and clinics
regarding new surgical techniques and equipment and
especially developing rehabilitation centers are necessary
to reduce disability burden of traffic-related limb injuries.
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