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ABSTRACT

Background: Road traffic accidents (RTAs) are a major cause of trauma worldwide, often resulting in severe injuries such
as open fractures, which are associated with high morbidity, complications, and healthcare burden. Objective: To
determine the incidence and risk factors of open fractures among RTA victims presenting to the emergency department.
Methodology: This was a cross-sectional analytical study conducted at Qazi Hussain Ahmed Medical Complex
Nowshera from January 2025 to January 2026 including 300 patients presenting to the emergency department following
road traffic accidents (RTAs). Results: The mean age of participants was 31.6 + 12.4 years, with 70.7% males. The
incidence of open fractures was 30.7%. The tibia/fibula was the most commonly affected site (41.3%). Lack of protective
measures (80.4%, p<0.001), motorcycle-related injuries (63.0%, p=0.032), and delayed presentation (71.7%, p=0.002)
were significantly associated with open fractures. Multivariable analysis identified absence of protective measures (AOR
= 2.85), delayed presentation (AOR = 2.21), motorcycle-related injuries (AOR = 1.92), and male gender (AOR = 1.68) as
independent predictors. Conclusion: Open fractures are common among RTA victims and are significantly associated with
preventable risk factors. Strengthening road safety measures, promoting protective equipment use, and improving timely
access to emergency care are essential to reduce the burden of these injuries
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RTA victims depend on a variety of factors, some of which

INTRODUCTION

Road traffic accidents (RTAs) are a major cause of
morbidity and mortality around the globe with the high rates
of morbidity and mortality being high especially in low- and
middle-income countries where there has been an
overwhelming increase in urbanization and subsequent
motorization without a commensurate enhancement in road
safety [1]. Fractures are a major percentage of injuries in
RTAs, and open fractures are a serious group, as they are
linked to soft tissue damage, contamination, and a high risk
of complications [2]. Open fractures are characterized by
fractures where the surface skin and soft tissue are violated
and internal communication between the fracture area and
the outside world is possible [3]. Open fractures among

are the injury mechanism, velocity of the impact, vehicle
type, and the use of safety gear like helmets and seatbelts
[4]. High-energy trauma, which is prevalent in RTAs, is
highly linked to the increased probability of open fractures,
especially long bones like the tibia and the femur [5]. These
injuries do not only raise the risk of infection and delayed
recovery, but also play a significant role in prolonged
hospital stay, disability, and healthcare burden [6].

The rate of RTAs and orthopedic-related injuries has been
increasing all over the world, and developing countries have
been taking the bulk of it because of the lack of traffic
control, the quality of infrastructure, and the emergency
response measures [7]. Past research has cited that the most
affected cohort of young males, where they are more
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exposed to risk factor, high-speed driving, and workplace
hazards [8]. Moreover, the other variables which contribute
to higher risk of severe injuries like open fractures are
alcohol use, irresponsibility in road safety, and non-
adherence to safety measures [9]. Open fractures are not
only linked to a high risk of complications (e.g., wound
infection, osteomyelitis, non-union, and even amputation of
a limb in case they are not addressed in a timely and proper
manner) [10]. Open fractures are often determined by the
severity  system, including the Gustilo-Anderson
classification, which assists in managing the open fracture
and anticipating outcomes [11]. The identification of risk
factors and early intervention are important in the
prevention of complications and the enhancement of
functional outcomes [12]. A number of studies have tried to
establish predictors of open fractures in trauma patients but
results are inconsistent because of the variability in the
study population and methods used [13]. Late presentation
to healthcare centers, absence of pre-hospital care and the
extent of soft tissue trauma have been identified to
contribute to the risk and severity of open fractures [14]. In
addition, the injury pattern could differ based on the traffic
conditions of the region, types of vehicles, and the
application of the safety rules [15].

Objective

To determine the incidence and risk factors of open
fractures among RTA victims presenting to the emergency
department.

Methodology

This was a cross-sectional analytical study conducted at
Qazi Hussain Ahmed Medical Complex Nowshera from
January 2025 to January 2026, including 300 patients
presenting to the emergency department following road
traffic accidents (RTAs).

Inclusion Criteria

Patients of either gender aged >18 years presenting to the
emergency department with a history of road traffic
accident and diagnosed with fractures (open or closed) on
clinical and radiological evaluation were included. Only
patients presenting within 24 hours of injury and willing to
participate were enrolled.

Exclusion Criteria

Patients with pathological fractures, fractures due to causes
other than RTAs (e.g., falls, assaults), or those with
incomplete clinical records were excluded. Patients who
were dead on arrival, referred after initial management
elsewhere, or refused consent were also excluded from the
study.

Data Collection

Data were recorded using a structured proforma.
Demographic variables included age, gender, and
socioeconomic status. Injury-related variables included
type of road user (driver, passenger, pedestrian), type of
vehicle involved, mechanism of injury, use of protective
measures (helmet/seatbelt), and time elapsed before
hospital presentation. Clinical assessment included site and
type of fracture, classification of open fractures using the
Gustilo-Anderson classification, and associated injuries.
Radiological investigations were used to confirm fracture
patterns. All patients were evaluated by trained emergency
and orthopedic personnel using standardized protocols to
ensure consistency.

Statistical Analysis

Data were analyzed using SPSS version 26.0. Quantitative
variables such as age were presented as mean + standard
deviation, while categorical variables were expressed as
frequencies and percentages. Incidence of open fractures
was calculated as a proportion of total fracture cases. Chi-
square test was used to assess associations between risk
factors and occurrence of open fractures. Multivariable
logistic regression analysis was performed to identify
independent predictors of open fractures. A p-value < 0.05
was considered statistically significant.

Results

A total of 300 RTA victims were included with a mean age
of 31.6 = 12.4 years, predominantly in the 18-30 years
group (47.3%). Males constituted the majority (70.7%).
Most participants belonged to low socioeconomic status
(56.0%). Drivers (46.0%) and motorcyclists (54.0%) were
the most affected groups. Only 34.7% used protective
measures, while a majority (65.3%) did not. More than half
of the patients (58.7%) presented after 2 hours of injury.

Table 1: Baseline Demographic and Injury Characteristics of RTA Victims (n = 300)

Variable Category n (%) / Mean = SD
Age (years) Mean + SD 31,6+ 124
Age Group 18-30 years 142 (47.3%)
31-50 years 103 (34.3%)
>50 years 55 (18.4%)
Gender Male 212 (70.7%)
Female 88 (29.3%)
Socioeconomic Status Low 168 (56.0%)
Middle 92 (30.7%)
High 40 (13.3%)
Type of Road User Driver 138 (46.0%)
Passenger 94 (31.3%)
Pedestrian 68 (22.7%)
Vehicle Type Motorcycle 162 (54.0%)
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Car 88 (29.3%)
Heavy Vehicle 50 (16.7%)
Use of Protective Measures | Yes 104 (34.7%)
No 196 (65.3%)
Time to Presentation <2 hours 124 (41.3%)
>2 hours 176 (58.7%)

Open fractures were observed in 92 out of 300 patients,
giving an incidence of 30.7%, while 69.3% had closed
fractures. Among open fractures, the tibia/fibula was the
most commonly involved site (41.3%), followed by femur
(22.8%), forearm (15.2%), humerus (9.8%), and other sites

(10.9%). According to Gustilo-Anderson classification,
Type I fractures were most frequent (39.1%), followed by
Type 1 (30.4%), Type IIIA (19.6%), Type I1IB (7.6%), and
Type HIC (3.3%).

Table 2: Incidence and Distribution of Open Fractures Among RTA Victims (n = 300)

Variable Category n (%)
Fracture Type Open Fracture 92 (30.7%)
Closed Fracture 208 (69.3%)
Site of Open Fracture (n = 92) Tibia/Fibula 38 (41.3%)
Femur 21 (22.8%)
Forearm 14 (15.2%)
Humerus 9 (9.8%)
Others 10 (10.9%)
Gustilo-Anderson Classification | Type I 28 (30.4%)
(n=92)
Type II 36 (39.1%)
Type IIIA 18 (19.6%)
Type 11IB 7 (7.6%)
Type 1IIC 3 (3.3%)

Open fractures were more common in males (78.3%)
compared to females (21.7%) (p=0.041). Motorcycle-
related injuries accounted for 63.0% of open fractures
versus 50.0% in closed fractures (p=0.032). Lack of
protective measures was strongly associated with open

fractures (80.4% vs 58.7%, p<0.001). Delayed presentation
(>2 hours) was also significantly higher in open fractures
(71.7% vs 52.9%, p=0.002).

Table 3: Association of Risk Factors with Open Fractures

Variable Category Open Fracture n (%) | Closed Fracture n | p-value
(%)

Gender Male 72 (78.3%) 140 (67.3%) 0.041
Female 20 (21.7%) 68 (32.7%)

Vehicle Type Motorcycle 58 (63.0%) 104 (50.0%) 0.032
Car 20 (21.7%) 68 (32.7%)
Heavy Vehicle | 14 (15.3%) 36 (17.3%)

Protective Measures | Yes 18 (19.6%) 86 (41.3%) <0.001
No 74 (80.4%) 122 (58.7%)

Time to Presentation | <2 hours 26 (28.3%) 98 (47.1%) 0.002
>2 hours 66 (71.7%) 110 (52.9%)

Type of Road User Driver 48 (52.2%) 90 (43.3%) 0.118
Passenger 26 (28.3%) 68 (32.7%)
Pedestrian 18 (19.5%) 50 (24.0%)
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Distribution of Risk Factors in Open vs Closed Fractures
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Figure 2: Comparison of Risk Factors Between Open and Closed Fractures Among Road Traffic Accident Victims

Multivariable analysis showed that absence of protective
measures was the strongest predictor of open fractures
(AOR = 2.85, p<0.001), followed by delayed presentation
(AOR = 2.21, p=0.004) and motorcycle-related injuries

(AOR =1.92, p=0.021). Male gender was also significantly
associated (AOR = 1.68, p=0.038). Age (AOR = 1.02,
p=0.072) and low socioeconomic status (AOR = 1.43,
p=0.118) were not statistically significant predictors.

Table 4: Multivariable Logistic Regression Analysis of Predictors of Open Fractures

Variable Adjusted Standard p-value 95% CI
Odds Ratio | Error
(AOR)
Male Gender 1.68 0.32 0.038 1.03-2.74
Motorcycle Injury 1.92 0.41 0.021 1.10-3.36
No Protective Measures | 2.85 0.56 <0.001 1.68 —4.83
Delayed  Presentation | 2.21 0.47 0.004 1.28 -3.81
(>2 hrs)
Age (per year increase) | 1.02 0.01 0.072 0.99 - 1.04
Low  Socioeconomic | 1.43 0.35 0.118 0.91-2.26
Status

DISCUSSION

This work detected that 30.7 percent of victims of RTA had
open fractures, which indicates that there is a high incidence
of severe orthopedic trauma among emergency
departments. The high risk of exposure to high-risk
activities and road use is expressed in the predominance of
the young adults (mean age 31.6 = 12.4 years) and males
(70.7%) groups. This has been seen in earlier studies as
young males were the largest proportion of RTA-related
trauma with the reasons being their greater mobility,
occupational exposure and risk-taking behavior [16].
Tibia/fibula (41.3) was the most frequently affected area of
open fractures, then comes femur (22.8) and forearm (15.2).
This is in line with the susceptibility of lower limbs in high-

energy trauma particularly in motorcycle accidents. Other
studies that have been conducted in the past have also
ranked tibia as the most common site of open fractures since
it is subcutaneous and it is also directly exposed to the
impact forces [17]. The high-energy mechanisms were
found to be significant in severing injuries, as a major
correlation was found between injuries related to
motorcycles and open fractures (63.0, p=0.032). Also,
protective measures were strongly correlated with open
fracture, and 80.4% of affected patients were not wearing
helmets/seatbelts (p<0.001). Past studies have always
shown that the lack of protective equipment plays a major
role in putting the body at risk of incurring serious injuries,
such as open fractures, due to the direct impact on the body
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[18]. Another critical aspect associated with open fractures
was delayed presentation (>2 hours; 71.7%, p=0.002). Such
delay could indicate poor pre-hospital care and
transportation systems, which result in the further
development of soft tissue injuries and contamination.
Delayed arrival at the hospital has also been established to
contribute to the severity and complications of trauma
patients, as evidenced by previous research studies [19].
The multivariate analysis also established that the lack of
protective measures (AOR = 2.85) was the greatest
independent predictor of open fractures, followed by
delayed presentation (AOR = 2.21), motorcycle-related
injuries (AOR = 1.92), and male gender (AOR = 1.68).
Such results are consistent with previous studies, which
have also identified these predictors, with behavioural and
environmental factors playing a crucial role in defining
injury severity [20]. Although there was some association
between age and socioeconomic status, neither was a
significant predictor in this study. Past studies have reported
both positive and negative effects on these variables,
suggesting they might not affect the population uniformly,
which is likely to vary based on population traits and
geographical factors [21]. In general, the results of this
research indicate that open fractures in RTA victims are
closely associated with modifiable risk factors, including
the absence of protective measures, high-risk driving, and
delayed medical assistance. These findings highlight the
need to enhance road safety laws, encourage people to use
protective gear, and improve emergency response
mechanisms. The management of these factors can also
help a great deal to decrease the occurrence and severity of
open fractures and enhance the results of trauma.

CONCLUSION

It is concluded that open fractures constitute a significant
proportion of injuries among road traffic accident victims,
with an incidence of 30.7%. These injuries are strongly
associated with modifiable risk factors, particularly lack of
protective measures, motorcycle-related accidents, delayed
presentation, and male gender. The tibia/fibula was the most
commonly affected site, reflecting the high-energy nature
of these injuries. Identification and control of these risk
factors through improved road safety practices,
enforcement of protective measures, and timely emergency
care can play a crucial role in reducing the burden and
severity of open fractures.
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