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Abstract 

Aim: The elderly population is increasing worldwide. Traffic accidents are an important cause of morbidity and mortality in 
the elderly. Depending on the increasing age and population, the cost required for the admission and treatment of patients 
aged 65 and over to the emergency department also increases. The aim of our study is to make clinical evaluation and cost 
analysis of patients aged 65 and over who applied due to traffic accidents. 

Methods: A total of 110 patients aged 65 years and older who presented to the Emergency Department of Hatay Mustafa 
Kemal University Hospital due to traffic accidents between January 1, 2016, and December 31, 2018, were included in this 
study. The clinical evaluations of the patients were made retrospectively by scanning their files. Findings were analyzed using 
appropriate statistical methods.  

Results: 70% (n=77) of the patients were male and 30% (n=33) were female. The most cases were in november 
(16.4%)(n=18) and summer (31.8%) (n=35). Injury was most common (42.7%) in the thoracic region. Multiple trauma was 
present in 24.5% of the cases. The rate of death in the emergency department was 6.4%, the rate of hospitalization in the 
intensive care unit was 19.1%, and the rate of hospitalization was 30.9%. The overall mortality rate was 12.7%. A statistically 
significant difference was found between head-neck, thorax, abdomen and extremity injuries and the clinical outcomes of the 
cases (death, discharge, hospitalization) (p=0.022, p=0.003, p=0.011, p=0.013, respectively). It was determined that mortality 
was increased in patients with thorax, abdominal injuries and multiple traumas (p=0.02, p=0.001, p=0.001, respectively). The 
average length of stay in the hospital was (9.8±9.68) days, and the average cost (3555±5663) was Turkish Lira. It was 
determined that the cost of treatment increased in cases with extremity injury, multiple trauma, and death (p=0.006, p=0.012, 
p=0.004, respectively). It was observed that the cost of treatment increased as the length of hospital stay increased (r=0.602; 
p=0.001). 

Conclusion: The first approach in the emergency department is often life-saving in traffic accident patients in the elderly 
patient group. Prevention of traffic accidents in the elderly, adequate and timely intervention are important in terms of 
reducing hospital treatment costs, morbidity and mortality. 
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Trafik kazası nedeniyle acil servise başvuran 65 yaş ve üzeri hastaların klinik özellikleri ve 
maliyetlerinin değerlendirilmesi 

Öz 

Amaç: Dünya genelinde yaşlı nüfus giderek artmaktadır. Trafik kazaları, yaşlı bireylerde morbidite ve mortalitenin önemli 
nedenlerinden biridir. Yaş ve nüfus artışına bağlı olarak, 65 yaş ve üzeri hastaların acil servise başvuru ve tedavi maliyetleri de 
artmaktadır. Bu çalışmanın amacı, trafik kazası nedeniyle başvuran 65 yaş ve üzeri hastaların klinik değerlendirmesini yapmak ve 
tedavi maliyet analizini gerçekleştirmektir. 

Yöntemler: Çalışmaya 1 Ocak 2016 - 31 Aralık 2018 arasında Hatay Mustafa Kemal Üniversitesi Hastanesi Acil Servisi’ne trafik kazası 
nedeniyle başvuran 65 yaş ve üzeri 110 hasta dâhil edilmiştir. Hastaların klinik değerlendirmeleri, dosya taramaları yapılarak 
retrospektif olarak gerçekleştirilmiştir. Elde edilen bulgular uygun istatistiksel yöntemler kullanılarak analiz edilmiştir. 

Bulgular: Hastaların 77’si (%70) erkek, 33’ü (%30) kadındı. En çok vaka aylardan Kasım ayında (%16,4; n=18), mevsimlerden yaz 
mevsiminde (%31,8; n=35) görüldü. Yaralanmalar en sık toraks bölgesinde (%42,7) görüldü. Vakaların %24,5’inde çoklu travma 
mevcuttu. Acil serviste ölüm oranı %6,4, yoğun bakım ünitesine yatış oranı %19,1, genel yatış oranı ise %30,9 olarak bulundu. Genel 
mortalite oranı %12,7 idi. Baş-boyun, toraks, batın ve ekstremite yaralanmaları ile klinik sonlanım (ölüm, taburculuk, yatış) arasında 
istatistiksel olarak anlamlı fark saptandı (sırasıyla p=0,022; p=0,003; p=0,011; p=0,013). Toraks ve batın yaralanmaları ile çoklu 
travma varlığında mortalitenin arttığı saptandı (sırasıyla p=0,02; p=0,001; p=0,001). Ortalama hastanede kalış süresi 9,8±9,68 gün, 
ortalama tedavi maliyeti ise 3555±5663 Türk Lirası olarak hesaplandı. Ekstremite yaralanması, çoklu travma ve exitus durumunda 
tedavi maliyetlerinin artmaktaydı (sırasıyla p=0,006; p=0,012; p=0,004). Hastanede kalış süresi arttıkça tedavi maliyetinin arttığı 
saptandı (r=0,602; p=0,001). 

Sonuç: Yaşlı hasta grubunda trafik kazası sonrası acil serviste yapılan ilk yaklaşım çoğu zaman hayat kurtarıcıdır. Yaşlı bireylerde 
trafik kazalarının önlenmesi, yeterli ve zamanında müdahale edilmesi; hastane tedavi maliyetlerini, morbiditeyi ve mortaliteyi 
azaltma açısından önem arz etmektedir. 

Anahtar kelimeler: Trafik Kazası, Acil Servis, Yaşlı, Maliyet. 

INTRODUCTION 
In patients aged 65 and above who present to the 
emergency department due to a traffic accident, 
even minor trauma can result in serious damage. 
Traffic accidents are one of the most common 
causes of trauma. Injuries related to traffic 
accidents are the second most frequently 
observed traumatic injuries in the elderly 
population and a leading cause of mortality in 
geriatric patients1. 

Trauma in patients aged 65 and above represents 
a significant cause of morbidity and mortality. 
Despite having trauma characteristics similar to 
younger patients, geriatric individuals face a 
higher risk of morbidity and mortality2-4. 
Consequently, hospitalization is often required for 
ongoing treatment, and the length of hospital stay 
for these patients can be extended based on age. 
This situation contributes to increased treatment 
costs in geriatric patients5. Factors such as age, 
gender, Glasgow Coma Scale value, and the 

location of injuries can influence the emergency 
department process, the course of treatment in 
the hospital, and treatment costs6. There is a 
limited number of studies on the elderly 
population presenting to emergency departments 
due to traffic accidents, and the literature on 
treatment costs in this population is scarce. The 
aim of this study is to evaluate the clinical 
characteristics and costs of individuals aged 65 
and above who are brought to the emergency 
department due to a traffic accident. 

METHODS 

The study was designed as a single-center, 
retrospective study at the Department of 
Emergency Medicine, Hatay Mustafa Kemal 
University Hospital. The study was conducted in 
accordance with the Helsinki Declaration and 
received approval from the Non-Interventional 
Clinical Research Ethics Committee of Hatay 
Mustafa Kemal University (Decision No: 23, 
01/04/2021).  
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The medical records and hospital information 
system data of 110 patients aged 65 and older 
who presented to the emergency department due 
to traffic accidents between January 1, 2016, and 
December 31, 2018, were reviewed.  

The inclusion criterion of the study was defined 
as all traffic accident cases involving patients aged 
65 and over who presented to the emergency 
department between January 1, 2016, and 
December 31, 2018. The exclusion criteria were 
defined as follows: 

1. Trauma cases other than traffic accidents,

2. Patients whose medical records were
inaccessible or incomplete in the hospital
information system,

3. Patients aged 65 and over who presented after
a traffic accident but only for follow-up
examination,

4. Patients aged 65 and over who were referred to
another healthcare facility after presenting with a
traffic accident,

5. Patients aged 65 and over who presented due
to a traffic accident but left the emergency
department by refusing treatment.

Data including age, gender, the month and season 
of presentation, Glasgow Coma Scale (GCS) score 
at the time of presentation, physical examination 
findings, and radiological investigations were 
examined. Additionally, trauma body regions, 
presence of multiple traumas, admission details 
(ward, intensive care unit), clinical outcomes 
(discharge, hospitalization, death), and the total 
treatment costs in Turkish Lira were recorded. 
Multiple trauma is defined as the simultaneous 
occurrence of two or more distinct injuries that 
pose a threat to the patient's life7. Patients were 
categorized into three groups based on age: 65-
74, 75-84, and 85 years and older. Glasgow Coma 
Scale (GCS) was evaluated in two categories: GCS 
above 8 and GCS 8 or below. The normality of the 
data distribution was assessed using the Shapiro-

Wilk test. Mann-Whitney U test was used to 
compare non-normally distributed variables 
between two independent groups. For the 
comparison of non-normally distributed variables 
among more than two independent groups, the 
Kruskal-Wallis test and Dunn's multiple 
comparison test were employed. The relationship 
between categorical variables was analyzed using 
the Chi-square test. The correlation between 
numerical variables was tested using the 
Spearman correlation coefficient. Descriptive 
statistics were presented as median, minimum-
maximum for numerical variables, and as counts 
and percentages for categorical variables. 
Statistical analyses were performed using the 
SPSS Windows version 24.0 software package, 
and a p-value of <0.05 was considered statistically 
significant. 

RESULTS 

The clinicopathological and demographic data of 
the patients are presented in Table 1. 

Table I: Patients characteristics, injury regions and 
clinical outcomes 

n % 

Gender 
Male 77 70 

Female 33 30 

Age 
65-74 77 70 
75-84 22 20 
≥85 11 10 

GCS 
>8 101 91.8 
≤8 9 8.2 

Head and neck 38 34.5 
Thorax 47 42.7 

Abdomen 14 12.7 
Thoracic/ Lumbar 

Vertebrae 10 9.1 

Pelvic 12 10.9 
 Extremity 46 41.8 

Multipl Trauma 27 24.5 

Clinical Outcome 

Discharge from ED 48 43.6 
Death in ED 7 6.4 

Non-ICU Hospitalization 34 30.9 
ICU Hospitalization 21 19.1 

Outcome in ICU 
Recovery 14 66.7 

Death 7 33.3 
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GCS: Glasgow Coma Scale, ED:emergency department, 
ICU:Intensive care unite 

It was found that the Glasgow Coma Scale (GCS) 
score, head-neck, thoracic, abdominal, and 
extremity injuries, as well as the presence of 
multiple traumas, significantly affected clinical 
outcomes (respectively; p<0.001, p=0.022, 
p=0.003, p=0.011, p=0.013, p<0.001,  

respectively) (Table 2). An increase in mortality 
was observed in patients with thoracic and 
abdominal injuries, as well as those with 
multiple traumas (p=0.02, p<0.001, p<0.001, 
respectively) (Table 3). 

Table II: Differences between case results and clinical endpoints 

, 
Discharging and Hospitalization 

Discharged from 
 

Death in 
 

Hospitalization to non-
 

Hospitalization to 
 N % n % n % n % p* 

Gender Female 18 37.5 3 42.9 9 26.5 3 14.3 0.212 Male 30 62.5 4 57.1 25 73.5 18 85.7 

GCS value ≤8 0 0 6 85.7 0 0 3 14.3 <0.001 >8 48 100 1 14.3 34 100 18 85.7

Age 
65-74 33 68.8 4 57.1 26 76.5 14 66.7 

0.625 75-84 10 2.8 3 42.9 4 11.8 5 23.8 
≥ 85 5 10.4 0 0 4 11.8 2 9.5 

Head-Neck Yes 20 41.7 5 71.4 6 17.6 7 33.3 0.022 No 28 58.3 2 28.6 28 82.4 14 66.7

Thorax Yes 14 29.2 6 85.7 13 38.2 14 66.7 0.003 No 34 70.8 1 14.3 21 61.8 7 33.3

Abdomen Yes 5 10.4 3 42.9 1 2.9 5 23.8 0.011 No 43 89,6 4 57.1 33 97.1 16 76.2
Thoracic/ Lumbar 

vertebrae 
Yes 5 10.4 1 14.3 1 2.9 3 14.3 0.462 No 43 89.6 6 85.7 33 97.1 18 85.7 

Pelvic Yes 2 4.2 1 14.3 6 17.6 3 14.3 0.245 No 46 95.8 6 85.7 28 82.4 18 85.7

Extremity Yes 16 33.3 2 28.6 22 64.7 6 28.6 0.013 No 32 66.7 5 71.4 12 35.3 15 71.4

Multipl Trauma Yes 6 12.5 5 71.4 6 17.6 10 47.6 <0.001 No 42 87.5 2 28.6 28 82.4 11 52.4
*:Calculated by chi-square test. GCS: Glasgow coma scale, ED:Emergency department, ICU:Intensive care unit 
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Table III: Differences in Mortality Rates by Trauma Region, Age, and Gender 

Death Recovery 
n % n % p* 

Gender Female 4 28,6 29 30,2 
0.901 Male 10 71.4 67 69.8 

Age 
65-74 9 64,3 68 70,8 

0.16 75-84 5 35,7 17 17,7 
≥85 0 0 11 11.5 

Head-Neck Yes 2 42,9 4 28,6 0.513 No 4 57.1 10 71.4 

Thorax Yes 10 71,4 37 38,5 0.02 No 4 28.6 59 61.5

Abdomen Yes 6 42,9 8 8,3 <0.001 No 8 57.1 88 91.7 
Thoracic/ Lumbar 

Vertebrae 
Yes 1 7,1 9 9,4 

0.786 No 13 92.9 87 90.6 

Pelvic Yes 1 7,1 11 11,5 
0.628 No 13 92,9 85 88.5 

Extremity Yes 5 35.7 41 42,7 0.62 No 9 64.3 55 57.3 

 Multipl Trauma Yes 10 71.4 17 17.7 <0.001 No 4 28.6 79 82.3
*: Calculated by chi-square test. 

The average length of stay for hospitalized 
patients was 9.8±9.68 days, and the average 
treatment cost was 3555±5663 Turkish Lira. An 
increase in the length of stay was found to 
correlate with an increase in treatment costs 
(r=0.602; p=0.001) (Table 4). 

Table IV: Comparison of costs based on hospitalization 
durations 

Cost 

Hospitalization days 
r* 0,602 
p 0,001 
n 55 

r*:Spearman rank correlation coefficient 

In cases where death occurred, the presence of 
extremity injuries and the development of 
multiple traumas were associated with higher 
costs (p=0.004, p=0.006, p=0.012, respectively) 
(Table 5). 
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Table V: Comparison of costs according to clinical characteristics of cases 

Cost* 
Median Minimum Maximum p** 

Gender Female 349.52 21.5 23769.41 0.055 
Male 899.45 26.3 27462.19 

GCS value ≤8 900.11 225 23192.2 0.139 
>8 435.81 21.05 27462.19 

Age 
65-74 435.81 21.05 23769.41 

0.658 75-84 401.15 29.2 27462.19 
≥85 1317.8 115.45 10111.29 

 Death(ED+ICU) Recovery 417.69 21.05 23769.41 0.004 
Death 4953.54 225 27462.19 

Season 
Spring 910.8 111.94 14234.8 

0.454 Summer 431.81 21.05 23192.2 
Autumn 399.12 26.3 27462.19 
Winter 409.16 30.77 13440.12 

Head-Neck Yes 349.91 67.32 27462.19 0.146 
No 733.75 21.05 23769.41 

Thorax Yes 615.71 21.05 23769.41 0.384 
No 371.76 29.2 27462.19 

Abdomen Yes 733.75 177.31 23769.41 0.399 
No 437.43 21.05 27462.19 

Thoracic/ Lumbar 
Vertebrae 

Yes 668.34 173.71 11541.26 0.647 
No 455.64 21.05 27462.19 

Pelvic Yes 3729.15 90.01 23769.41 0.064 
No 420.49 21.05 27462.19 

Extremity Yes 3243.19 29.2 27462.19 0.006 
No 375.28 21.05 23769.41 

Multipl Trauma Yes 1083.08 172.68 23769.41 0.012 
No 390.19 21.05 27462.19 

*: Turkish Liras, **: P value was obtained from Mann Whitney U or Kruskal Wallis test. ED:Emergency department, ICU:Intensive care unit 

DISCUSSION 

This study evaluated the clinical and cost 
analysis of the elderly population presenting to 
the emergency department due to traffic 
accidents. 

Studies have shown that among elderly patients 
who present to the emergency department due 
to traffic accidents, there is a higher proportion 
of males8-10. In our study, it was found that 70% 
of cases were male, aligning with similar 
findings in the literature regarding gender 
distribution. The fact that men are involved in 
more traffic accidents is an issue that should be 
examined from various perspectives.  

Studies indicate that hospitalization duration is 
higher among geriatric age groups compared to 
younger patients. Factors contributing to 

prolonged hospital stays in elderly patients 
include weaker immune response to trauma 
compared to younger age, slower wound 
healing, presence of secondary infections, 
higher prevalence of comorbidities in advanced 
age, and development of thrombosis11,12. In a 
study involving elderly patients, it was found 
that 27.1% of cases required hospitalization for 
treatment, with an average length of stay of 
10.7 days8. In our study, 50% of patients 
resulted in hospitalization with an average stay 
of 9.8 days. While hospitalization rates were 
higher compared to the literature, average 
length of stay aligned with existing findings. We 
think that factors prolonging hospitalization in 
the elderly need further exploration through 
additional studies. 
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Studies report that the mortality rate among the 
elderly population due to traffic accidents 
ranges from 4.4% to 10.1%10-13. In our study, 
the overall mortality rate was found to be 
12.7%, which is higher than the rates reported 
in previous studies. The variation in mortality 
rates may be attributed to several factors, 
including differences in patient populations, the 
presence of comorbid conditions, the site of 
trauma, and the medical resources available at 
the admitting centers. Studies have presented 
varying results regarding mortality rates among 
the elderly. In the study by Etehad et al., a 
mortality rate of 10.1% was reported, with 
higher mortality observed in the group aged 75 
years and older compared to those aged 65-74 
years10. In our study, patients were categorized 
into three age groups, and no significant 
differences were found in terms of mortality 
rates among these groups. Additionally, the 
same study reported an intensive care unit 
admission rate of 1.6%10. In the retrospective 
study conducted by Meşin et al., which included 
204 patients aged 65 and older who presented 
due to traffic accidents, the intensive care unit 
(ICU) admission rate was found to be 6.9%, and 
the overall mortality rate was 4.4%15. In our 
study, we found an ICU admission rate of 19.1% 
and a mortality rate of 12.7%. These rates are 
higher compared to those reported in the 
literature. 

In the literature, various findings have been 
reported regarding the affected injury regions 
in elderly patients10-13,14. In our study, we 
observed that thoracic injuries were most 
common and increased mortality among elderly 
patients with thoracic trauma both in the 
emergency department and during 
hospitalization.  

In the study by Yee et al., it was found that 
thoracic trauma is more common among elderly 
patients aged 65 and above compared to 

younger individuals, with a majority of cases 
involving motor vehicle passenger15. Rib 
fractures in elderly patients increase the risk of 
mortality and pneumonia. Additionally, ICU stay 
duration is longer for elderly patients with rib 
fractures compared to those with injuries in 
other trauma regions16. Seatbelt use increases 
the incidence of thoracic injuries but reduces 
overall mortality and morbidity17. In our study, 
we observed increased mortality among elderly 
patients with thoracic trauma both in the 
emergency department and during 
hospitalization. We believe that initial 
assessment in the emergency department plays 
a crucial role in determining mortality in 
elderly patients with thoracic injuries. 

Studies have shown an increased mortality rate 
among patients with head trauma18,19. Studies 
have demonstrated that severe thoracic and 
pelvic injuries have a more fatal outcome in the 
elderly compared to younger individuals20. In 
elderly patients, pelvic fractures can lead to 
retroperitoneal bleeding, which may progress 
slowly and be challenging to diagnose during 
initial evaluation, contributing to mortality21. 
The frequency of abdominopelvic injuries in 
elderly patients following traffic accidents 
ranges from 6.9% to 8.1%13,15. In our study, the 
incidence of abdominal injuries was found to be 
12.7%. We also observed that abdominal 
injuries increased overall mortality. 

Etehad et al. found that the frequency of 
multiple traumas in elderly patients was 83.4% 
in drivers, 77.7% in motorcyclists, and overall 
72.6%10. Nagata et al. reported that the most 
common injuries in individuals aged 65 and 
above occur in car and bicycle accidents, with 
the highest risk of mortality observed in 
pedestrians22. Another study indicated that 
motor vehicle drivers and pedestrians are more 
frequently involved in accidents15. Richter et al. 
demonstrated that in the elderly population, 



Akgüner F.G., Karakuş A., Polat M.

252 

pedestrian and cyclist accidents are the most 
common, and compared to younger individuals, 
those aged 65 and above experience increased 
injury severity and mortality23. In studies 
specific to Turkey, Güler et al. showed that non-
vehicle accidents are the most common type of 
accidents among individuals aged 65 and 
above24.  

Traffic accident-related injuries and deaths 
cause significant social and economic impacts 
worldwide. They impose a substantial economic 
burden on healthcare systems, patients, and 
their families25. Globally, about 3% of the gross 
domestic product is spent on deaths and 
injuries resulting from traffic accidents26. The 
increasing elderly population and their greater 
participation in social life contribute to rising 
elderly care costs, especially related to hospital 
and post-hospital morbidities following traffic 
accidents. 

One study has shown that treatment costs 
increase with age among patients involved in 
traffic accidents27. Emamgholipour et al.'s study 
examined the relationship between traffic 
accidents and hospital healthcare costs, 
revealing that treatment costs increase with 
age, particularly for individuals aged 60 and 
above compared to younger age groups. They 
also found that as length of hospital stay 
increases, so does the overall treatment cost. 
The study also indicated that treatment costs 
are higher for men compared to women. 
Additionally, cases resulting in death incurred 
higher costs, especially in injuries involving the 
hands-wrists and head-neck regions compared 
to other injuries27. In our study, we similarly 
found that treatment costs are higher for men 
compared to women, and costs increase in 
cases with extremity injuries and fatal 
outcomes.  

The literature generally indicates that frailty 
and comorbid conditions are associated with 
increased healthcare needs and costs. However, 
there are studies that suggest the opposite, 
showing no direct relationship between frailty 
and treatment costs in elderly patients28,29. 

Van der Vlegel et al.'s study on elderly patients 
presenting to the hospital due to trauma 
demonstrated that as age increases, treatment 
costs increase both during hospitalization and 
in the post-hospitalization period30. 

The limitations of our study include its 
retrospective design, being conducted at a 
single center, the lack of data regarding 
patients’ comorbid conditions, and the 
exclusion of post-discharge cost data. 
Comprehensive studies involving larger patient 
populations will contribute to the literature by 
providing valuable insights into the 
management and treatment costs of traffic 
accidents involving the elderly in emergency 
departments. 

CONCLUSION 

In conclusion, this study provides valuable 
insights into the clinical characteristics and 
treatment costs of elderly patients presenting 
to the emergency department due to traffic 
accidents. The observed mortality and cost 
rates highlight the importance of tailored 
approaches for this vulnerable population. 
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