European Journal of Therapeutics

pISSN: 2564-7784
eISSN: 2564-7040

Original Research

Eur J Ther. 2026;32(4):400-409.
https://doi.org/10.58600/eurjther3000

Traffic Accident Cases in A Secondary-Level State Hospital Emergency

Department: Trauma Scores and One-Year Analysis

Fulya Keskin Elmas ' ®, Habibe Selmin Ozensoy > ®, Furkan Altas>®, Hakan Oguztiirk >3

' Department of Emergency Medicine, Kara Mustafa Pasa State Hospital, Merzifon, Amasya, Tiirkiye
2Department of Emergency Medicine, Ankara Bilkent City Hospital, Ankara, Tiirkiye
3 Department of Emergency Medicine, Health Science University Faculty of Medicine, Ankara, Tirkiye

Received: 2026-01-06 Accepted: 2026-03-24 Published Online: 2026-04-01

Corresponding Author
Fulya Keskin Elmas MD

Address: Department of Emergency
Medicine, Kara Mustafa Pasa State
Hospital, Merzifon, Amasya, Tiirkiye

E-mail: fulya005@gmail.com

© 2026. The copyright of this article is
retained by the author(s).

OPEN a ACCESS

This work is licensed under a Creative

Commons Attribution-NonCommercial
4.0 International License.

This license permits the free sharing and
adaptation of the work for non-commercial
purposes, provided that appropriate attribution
is given to the original author(s) and to its
initial publication in this journal.

ABSTRACT

Objective: Traffic accidents are one of the leading causes of death worldwide. This
study aims to examine the demographic data, trauma scores, and seasonal and monthly
distributions of traffic accidents presented to a secondary-level state hospital to improve
emergency department management and contribute to national data.

Methods: This retrospective observational study included patients who presented to the
Emergency Department of Kara Mustafa Paga State Hospital due to traffic accidents
(in-vehicle, out-of-vehicle, motorcycle, etc.) between 01.01.2024-31.12.2024. Data were
retrieved from the hospital’s data system. Demographics, time of accident, monthly
distribution, Injury Severity Score (ISS) values, procedures performed in the emergency
department, and whether referral or admission occurred were recorded for patients with
ICD code Z04.1.

Results: A total of 803 patients were included; 68.6% were male, and the median age
was 32 years. Most accidents (48.7%) occurred between 16:00-24:00. The most common
injury sites were lower extremities (26.4%) and upper extremities (26%). Referrals were
made for 7.5% of patients. August had the highest number of visits (n=114), and summer
had the most accidents (39.6%). The 30-day mortality rate was 2% (n=15). ISS values
were significantly higher in deceased patients compared with surviving patients (p <
0.001). Among 17 ICU admissions, 7 (46.7%) died within one month.

Conclusion: Traffic accidents are more frequent during summer and evening hours.
Legal precautions may help during these periods. ISS calculation is valuable for

prognosis and referral decisions in secondary-level emergency departments.
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INTRODUCTION

Traffic accidents are a significant public health issue that
occurs frequently, can be fatal, and lead to material and labor
losses. They can cause both individual and societal financial
and emotional damage [1,2]. Traffic accidents, especially those
involving young adults in their most productive years, can
result in injuries and fatalities, potentially leading to severe
economic burdens on national economies [3]. While traffic
accident-related deaths are increasing year by year in middle-
and low-income countries, they are decreasing in high-income
countries. Reducing these injuries and fatalities may be possible
by identifying the causes of traffic accidents and implementing
appropriate road safety policies [4]. Additionally, preventive
measures can be taken by identifying the age range, times,
months, and seasons when accidents are most frequent [5]. The
majority of traffic accidents involve in-vehicle collisions, and
with the development of technologies such as seat belts and
airbags, safety measures have a positive effect on morbidity and
mortality [6,7].

After a traffic accident, patients present with a wide range of
injuries, from isolated injuries to life-threatening ones. Trauma
scores are used to guide patient management and to predict

prognosis and referral needs. Various trauma scores are used

Main Points

» Traffic accidents constitute a significant portion of
emergency cases presenting to secondary-level state
hospitals, showing a particularly high incidence
among young and male populations.

*  While the majority of patients evaluated in the
study were discharged with outpatient treatment, a
certain number required surgical intervention and
hospitalization; this highlights the importance of
efficient use of healthcare resources.

* Accidents increase the workload of emergency
departments and place a significant burden on the
planning and management of healthcare system

resources.

e The that the

demographic and clinical characteristics of traffic

findings indicate understanding
accidents provides a critical foundation for developing
preventive policies focused on emergency department

organization, patient management, and public health.
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today [8-10]. One of these scoring systems is the Injury Severity
Score (ISS). It was first introduced in 1974 and is considered the
“gold standard” for assessing the severity of anatomical injuries
[11,12]. The ISS is calculated by summing the squares of the
Abbreviated Injury Scores (AIS) of the three body regions with
the most severe injuries: [ISS = (AIS body region 1)? + (AIS body
region 2)? + (AIS body region 3)?] [13]. AIS is an anatomical-
based scoring system developed in the 1960s to track injuries
from car and airplane accidents. In this system, each injury is
assessed on a six-point scale based on its anatomical severity
[14].

In this study, a retrospective investigation of one year’s worth of
traffic accidents presenting to Kara Mustafa Pasa State Hospital,
a secondary-level state hospital located in the junction area of
the Black Sea road in the district of Merzifon, Amasya, was
planned. The demographic data, injury areas, time of hospital
presentation, seasonal and monthly distribution, emergency
department procedures performed, and ISS wvalues were
analyzed for cases presenting with traffic accidents. The aim of
this study is to analyze the distribution of traffic accidents based
on demographic factors such as age and gender, determine the
time frames, seasonal, and monthly distributions by examining
when the accidents occurred most frequently, and assess the
injuries from traffic accidents using trauma scores to facilitate
prognosis prediction. This will also help identify factors that
may contribute to severe injuries. By contributing to national
traffic accident data, this study aims to support the development
of more effective strategies to prevent accidents and improve

emergency department management.

MATERIALS AND METHODS

Ethical Approval

Prior to the study, ethical approval was obtained from the Ankara
Bilkent City Hospital Scientific and Evaluation Committee of
Medical Research (TABED), with decision number ‘TABED
2-25-1179’, dated May 28, 2025. The researchers adhered to the
principles outlined in the Declaration of Helsinki. Patient data

has not been shared with third parties.

Study Design and Data Collection

This study is retrospective and cross-sectional. Patients who
suffered any type of traffic accident (in-vehicle traffic accident,
out-of-vehicle traffic accident, motorcycle accident, etc.) and
presented to the Emergency Department of Kara Mustafa

Pasa State Hospital either as outpatients or via 112 between
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01.01.2024-31.12.2024 were included in the study. During this
period, patients with the ICD-10 code “Z04.1 Examination and
observation following a traffic accident” were identified in the
hospital database. In our institution, the ICD-10 Z04.1 code is
routinely assigned to all patients presenting after traffic accidents,
regardless of injury severity. Therefore, potential selection bias
associated with this code is minimized, as it represents the full
spectrum of patients involved in traffic accidents (including
in-vehicle, out-of-vehicle, and motorized vehicle incidents),
rather than a specific subgroup. For data entry, forensic reports,
doctors’ notes, and information regarding any re-admissions
to the hospital were reviewed. Data such as date, month,
gender, injury region, transferred department, need for referral,
procedures performed (suturing, intubation, administration of
erythrocyte suspension, thoracic tube insertion, reduction, etc.),
and 30-day mortality were examined, and the Injury Severity
Score (ISS) was calculated based on the region and severity of
the injury. In scoring, injury severity levels are assigned for each
region (head and neck, face, chest, abdomen, extremities, and
external injuries) as follows: no injury: 0, minor: 1, moderate:
2, serious: 3, severe: 4, critical: 5, and unsurvivable: 6 points.
The AIS score is determined based on these values. The ISS is
then calculated by summing the squares of the AIS scores of
the three most severely injured regions. If any region receives a
score of 6 (unsurvivable), the ISS is automatically considered to

be 75. All data were recorded accordingly.

Patient Selection

A total of 826 patients who met the criteria were evaluated.
Among these patients, 20 were excluded due to the unavailability
of forensic reports, and 3 were excluded because they refused to
undergo examination. Thus, 803 patients were included in the

study.

Statistical Analysis

The data were analyzed using IBM SPSS Statistics 20.0 (IBM
Corp., Armonk, NY). The normality of the data distribution
was assessed using the Kolmogorov-Smirnov test, and non-
parametric tests were applied for variables that did not conform to
anormal distribution. For numerical data, the median, minimum,
and maximum values were calculated, while frequencies and
percentages were computed for categorical variables. The Mann-
Whitney U test was used to analyze numerical parameters,
and Chi-square and Fisher’s Exact tests were used to assess
relationships between categorical variables. A p-value of less

than 0.05 was considered statistically significant.
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RESULTS

A total of 803 patients were included in the study, with a median
age of 32 years (range: 0-93). Trauma injury scores ranged from
0 to 75, with a median score of 1. Of the patients, 68.6% (n=551)
were male, and 31.4% (n=252) were female. The majority of
traffic accidents occurred between 16:00-24:00 (48.7%), followed
by 08:00-16:00 (38.7%) and 00:00-08:00 (12.6%) (Table 1).

When examining the injury areas, the most frequently affected
arcas were the lower extremities (26.4%) and upper extremities
(26%), followed by the head and neck (21.2%)), face (16%), thorax
(15.2%), abdomen (9.1%), and pelvis (6.4%). 7.5% of patients
required surgical intervention or were transferred to another
hospital for admission to an intensive care unit (ICU). The 30-

day mortality rate among all patients was 2% (n=15) (Table 1).

The most common medical procedures performed in the
emergency department were suturing (11.2%), followed
by splinting (5.9%), intubation (1.6%), reduction (1.2%),
cardiopulmonary resuscitation (CPR) (0.7%), and red blood cell
transfusion (0.4%) (Table 2).

Table 1. Patients’ age, trauma scores, time intervals of traffic
accidents, injury areas, referral status, and 30-day mortality

rates; presented as numerical and percentage values.

Variables n (%)
Age Median (min-max) 32 (0-93)
Injury Severity Score (ISS) Median (min- Max) 1 (0-75)
Male 551 (68.6)
Gender
Female 252 (31.4)
00:00-08:00 101 (12.6)
Time interval 08:00-16:00 311 (38.7)
16:00-24:00 391 (48.7)
Head-neck 170 (21.2)
Face 128 (16)
Lower ekstremites 212 (26.4)
Injury areas Upper ekstremite 209 (26)
Thorax 122 (15.2)
Abdomen 73 (9.1)
Pelvis 51(6.4)
Referral to another hospital* 60 (7.5)
Mortality 15(2)

* The reasons for referral of patients to another hospital were the need
for surgical intervention (orthopedics, thoracic surgery, general surgery,
pediatric surgery, plastic and reconstructive surgery) or admission to the

intensive care unit.
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Table 2. Procedures performed on patients presenting to the
emergency department due to traffic accidents.

Prosedures Performed n (%)
Suturing 90 (11,2)
Splint application 47(5,9)
Intubation 13 (1,6)
Reduction 10 (1,2)
CPR* 6(0,7)
Red blood cell transfusion 3(0,4)

*Cardiopulmonary Resuscitation

When comparing the surviving (n=788) and deceased (n=15)
patients, the median age in the deceased group was significantly
lower (median: 23 vs. 33 years, p = 0.006). Trauma injury scores
were significantly higher in deceased patients (median: 50 vs. 1
scores, p <0.001). Deaths mostly occurred between 16:00-24:00
(66.7%), although this difference was not statistically significant
(Table 3).

Among the deceased patients, males constituted a larger
proportion (80%), but this difference was not statistically
significant (p =0.256). There was no significant difference
in the injury areas between survivors and deceased patients,
but certain procedures and clinical features showed a strong
association with mortality. Specifically, suturing (p <0.001) and
transfer to another hospital (p <0.001) were significantly more

frequent in the deceased group (Table 3).

When examining the departments in which the patients were
admitted, the highest mortality rate was observed in the ICU,
with seven patients of 17 patients (46.7%) admitted to the ICU
dying within 30 days. In contrast, no deaths were recorded
among patients admitted to neurosurgery, orthopedics, pediatric
surgery, plastic surgery, and general surgery departments (Table
4).

Looking at the traffic accident admission numbers, the highest
number of admissions occurred in August (n=114), followed by
June (n=103) and July (n=101) (Figure 1). In terms of seasonal
distribution, the highest incidence of traffic accidents was

observed in the summer (39.6%) (Figure 2).
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Figure 2. Seasonal Distribution of Traffic Accidents

DISCUSSION

Traffic accidents are a common and significant public health
issue [1]. Therefore, the literature contains numerous studies
addressing this topic. In this study, 68.6% (n=551) of traffic
accident cases were male, consistent with the literature. In a
study by Imal E. et al. [15], 75% of the 100 patients presenting
with in-vehicle traffic accidents were male. Similarly, in the
study by Kaya H. et al. [16] on in-vehicle traffic accidents, 64.6%
(n=192) of the patients were male. The median age of the patients
in our study was 32 years. Ozdemir S. et al. [17] reported that the
average age of the patients was 32.06 years. Kaya H. et al. [16]
reported a median age of 35 years, which is similar to the result
in our study. Overall, males appear to have a higher risk of being
involved in a traffic accident than females. Public awareness
campaigns aimed at preventing traffic accidents may be more

beneficial if targeted towards young adult males.
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Table 3. Thirty-day mortality and associated factors in patients presenting with traffic accidents

Keskin Elmas F, et al.

Variable Mortality (%) p-value
Survived Deceased

Age Median (min-max) 33 (0-91) 23 (1-93) 0.006

Injury Severity Score (ISS) Median (min- Max) 1 (0-75) 50 (34-75) <0.001
00:00-08:00 101 (12,8%) 0 (0,0%)

Time interval 08:00-16:00 306 (38,8%) 5(33,3%) K
16:00-24:00 381 (48,4%) 10 (66,7%)

Gender Male 539 (68,4%) 12 (80,0%) 0.256*
Head-neck 167 (21,2%) 3(20,0% ) 0.604*
Face 124 (15,7%) 4 (26,7%) 0.206*
Lower ekstremite 209 (26,5%) 3 (20,0%) 0.410%*

Injury areas Upper ekstremite 207 (26,3%) 2 (13,3%) 0.207*
Thorax 120 (15,2%) 2 (13,3%) 0.595%*
Abdomen 71 (9,0% ) 2 (13,3%) 0.402*
Pelvis 50 (6,3%) 1 (6,7%) 0.690*
Suturing 2 (0,3%) 11 (73,3%) <0.001*
Intubation 9 (1,1%) 1(6,7%) 0.173*

Procedures performed in the Reduction 44 (5,6%) 3 (20,0%) 0.052

emergency department Splint application 86 (10,9%) 4 (26,7%) 0.077
Red blood cell transfusion 0 (0,0%) 3 (20,0%) Bolol
CPR** 0(0,0%) 6 (40,0%) K

Referral to another hospital*** 51 (6,5%) 9 (60,0%) <0.001

* Fishers Exact Test

** Cardiopulmonary Resuscitation

*** Due to limited data in relevant categories, statistical analysis was not performed for some variables, which prevented reliable calculation of

p-values.

Table 4. Comparison of 1-month mortality rates of patients presenting to the emergency department due to traffic accidents according

to the hospital wards where they were admitted.

Departments Mortality(%) Survived Deceased
Intensive Care Unit (ICU) 41,2 10 7
Thoracic Surgery 5,6 17 1
Orthopedics 0 27 0
Neurosurgery 0 13 0
Plastic Surgery 0 10 0
General Surgery 0 6 0
Pediatric Surgery 0 5 0
Other 0 4 0
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Regarding injury locations, no significant differences were found
between survivors and deceased patients. However, the most
frequently affected regions were the lower extremities (26.4%)
and upper extremities (26%), followed by the head and neck
(21.2%), face (16%), thorax (15.2%), abdomen (9.1%), and pelvis
(6.4%). imal E. et al. [15] showed that the most frequent injury
ares in in-vehicle traffic accidents was extremity injuries (76%).
In Korea, Lee H.Y. et al. [18] found that, in out-of-vehicle traffic
accidents, the most common injuries occurred in the extremities
(36.8%) and the head area (35.9%). This suggests that the most
vulnerable areas during an accident are the extremities and the
head, neck, and face. We believe that, in addition to life-saving
protective equipment in motor vehicles, vehicle interior safety

systems should be further developed to protect these regions.

Trauma injury scores ranged from 0 to 75, with a median score
of 1. The average ISS for in-vehicle traffic accident cases was
reported as 24.28 + 16.69 by Imal E. et al. [15]. In a study by
Monchal T. et al. [19] on 162.695 traffic accident cases, the
average ISS was 8. According to Hosiikler E. et al. [20], the
average ISS was 6.45 + 8.22. Additionally, ISS values were
higher among patients involved in motorcycle and out-of-vehicle
traffic accidents than among those involved in other types of
accidents. In a study by Airaksinen N.K. et al. [21] on 1.063
traffic accidents in Helsinki, the median ISS was 22, with
higher ISS values in out-of-vehicle and motorcycle accidents.
The variability in ISS values may arise from differences in the
studied traffic accident cases and sample sizes. In our study,
traffic accidents were not analyzed by subcategories. However,
consistent with previous studies, patients involved in motorcycle
and out-of-vehicle accidents tended to have a greater number
of affected body regions and more severe injuries, potentially
resulting in higher ISS values. It can be concluded that patients
involved in out-of-vehicle and motorcycle accidents may have
worse outcomes, so more careful management is required in the

emergency department.

When comparing survivors (n=788) and patients who died within
30 days (n=15), no significant difference was found in median
age (median: 22 vs. 33 years, p = 0.006). Their study in Korea
[18] also showed a significant difference between age groups and
ISS in adult traffic accident cases, with ISS values increasing
after the age of 40. In a study by Hosiikler E. et al. [20], ISS
was calculated, and patients 60 years and older were found to
have more severe trauma. Future studies with larger sample

sizes could provide more comprehensive data on this issue.

Keskin Elmas F, et al.

Trauma injury scores were observed to be significantly higher
in deceased patients than in surviving patients (median: 50 vs.
1 scores, p <0.001). Yousefzadeh S. et al. [22] reported that in
geriatric trauma patients, the ISS value was also found to be
higher in deceased patients. In a study by Andara R. et al. [23],
ISS was found to have 90.8% specificity in predicting mortality.
The increase in mortality with higher trauma scores is consistent
with the literature. Trauma scores help in predicting mortality
and prognosis during the initial assessment and are important

for early intervention.

In this study, the majority of deceased patients were male
(80%), although this difference was not statistically significant.
According to Osoro M.E. et al. [24], no difference was found
between males and females regarding the severity of injury
in traffic accidents. In a study by Hosiikler E. et al. [20], no
significant difference in ISS values was found between genders.
Similarly, Atik D. et al. [25], in their study on pediatric traffic
accident cases, found no significant difference in ISS values
between genders. However, in a study by Varlik et al. [26], a
higher mortality rate was reported in males in traffic accidents.
While there was no significant difference in mortality rates
between genders, the higher proportion of males reported in
some studies may reflect the larger number of male participants

in the sample.

The majority of traffic accidents occurred between 16:00-24:00
(48.7%), followed by 08:00-16:00 (38.7%) and 00:00-08:00
(2.6%). In a retrospective study by Aydeniz E. et al. [27], similar
to our study, the majority of traffic accidents occurred between
16:00-24:00. This could be due to increased traffic density
during after-work hours and reduced attention due to driver
fatigue. Special traffic measures could be implemented during

these hours to reduce accidents.

A total of 7.5% of patients were transferred to another hospital
for surgical intervention or ICU admission. Transfers to another
hospital were significantly more frequent among deceased
patients. The authors [1] also found that at Stileyman Demirel
University Hospital, on 14.775 trauma patients, the transfer rate
was 0.7%. The higher transfer rate in our study could be attributed
to our hospital being a secondary care hospital and lacking some
surgical specialties. Giingor F. et al. [28] reported that among
142 motorcycle accident patients, 59% were discharged, 32.8%
were admitted, and 5.7% were transferred. Although this study
was conducted at a tertiary care hospital, the transfer rate is
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similar to ours, possibly due to the smaller sample size or the
hospital’s location in an area with high intercity traffic, which
may result in more severe injuries from accidents. Analysis
of trauma severity and accident timing can provide valuable
guidance for emergency department staffing, team allocation,
and bed utilization. In particular, triage prioritization based
on the mortality risk of referred patients not only enhances the
quality of patient care but also ensures more efficient use of
hospital resources. These findings also offer important insights
for secondary-level emergency department management,
guiding the planning of peak admission periods, optimization
of staff shifts, and effective allocation of critical care resources.
When examining the departments where patients were admitted,
the highest mortality rate was observed in patients admitted
to the ICU. Of the 17 patients admitted to the ICU, 7 (46.7%)
died within one month. In contrast, no deaths were recorded
among patients admitted to neurosurgery, orthopedics, pediatric
surgery, plastic surgery, and general surgery departments.
According to Yildirim F. et al. [29], on trauma patients in the

ICU, 19 out of 31 patients (61.3%) died.

The 30-day mortality rate among all patients was 2% (n=15).
In a study by imal E. et al. [15], the mortality rate was higher
(8%) than in our study. This may be due to the larger sample
size in our study. These authors [5] additionally reported that in
994 traffic accident cases, the mortality rate was 1.9%, which is
similar to our findings. Other studies, such as Varlik et al. [26]
and Bilgin et al. [30], reported a mortality rate of 0.9% in in-
vehicle traffic accidents.

Looking at the traffic accident admission numbers, the highest
number of admissions occurred in August (n=114), followed by
June (n=103) and July (n=101). In terms of seasonal distribution,
the highest incidence of traffic accidents occurred in the
summer (39.6%). In a study by Varol O. et al. [2], 17.9% of
traffic accidents occurred in August. Similarly, Sivri S. et al.
[31], 30.5% (n=126) of accidents occurred during the summer.
The increased traffic volume during the summer holidays may
contribute to the higher number of accidents. We suggest taking
additional preventive measures during the summer months.
In contrast, in a study by Armagan H.H. et al. [5], the highest
proportion of cases (32.6%) occurred in the fall, with October
the highest (12.6%). This difference may be due to variations in

sample characteristics.
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Limitations

This study has several limitations. Firstly, it was conducted
retrospectively and at a single center, which limits the
generalizability of the findings. The study only included patients
presenting to a secondary care state hospital; therefore, the
characteristics of patients presenting to tertiary care centers
or healthcare facilities in rural areas may differ. Additionally,
traffic accidents were not analyzed in detail by subcategories
(e.g., in-vehicle accidents, out-of-vehicle accidents, motorcycle
accidents, etc.), which represents another limitation. The use of
only the Injury Severity Score (ISS) to assess injury severity,
without considering other trauma scores (e.g., RTS, TRISS), is

another limitation of the study.

Furthermore, some cases were excluded due to the lack of access
to forensic reports for certain patients, and, due to the nature of the
hospital records and retrospective data collection, information
on whether certain critical trauma procedures (e.g., pelvic
binder application or chest tube placement) were performed is
not available. Since the data were solely based on the hospital’s
registry system, factors such as scene findings, safety measures
(e.g., seatbelt use, helmet use), and environmental factors that
may have contributed to the accidents could not be assessed.

Therefore, the results should be interpreted with caution.

CONCLUSIONS

Traffic accidents are a significant public health issue in our
country, with a higher incidence observed among young adult
males, particularly during the summer months and evening
hours. The most common injuries were extremity injuries, and
while the mortality rate was low, it was significantly higher
among intensive care unit (ICU) patients. These findings
highlight the need for increased awareness campaigns targeting
young drivers, the implementation of additional legal measures
during the summer months, and the routine use of trauma
scores, such as the Injury Severity Score (ISS), in emergency

departments.
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