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Abstract. – Objective: The elderly popula-
tion is steadily increasing in the modern world. The
aging of the population has led to an increase in
geriatric trauma. Elderly trauma patients present
unique challenges and face more significant ob-
stacles in recovery compared to younger patients. 

This study is designed to determine the epi-
demiologic data of trauma in elderly patients and
to contribute to the national trauma database.

Materials and Methods: We prospectively
collected the data of trauma patients, aged 65
and older, presenting to our Emergency Depart-
ment. Patients’ data, including demographic da-
ta, diagnosis, prognosis, trauma scores [Glas-
gow Coma Scale (GCS), Injury Severity Score
(ISS)], mortality, body regions of injury and out-
comes were analyzed. 

Results: During the study period, 407 patients,
of whom 63.9% were males and 36.1% females,
were admitted to our Emergency Department. The
mean age of the patients was 73.14±7.14 years.
Falls (59%) accounted for the most common cause
of injury. The mean GCS and mean ISS were 14.39
and 10.69, respectively. Trauma to extremities was
the most frequent body region of injury (56.3%). A
total of 149 patients were hospitalized. The mean
hospital length of stay was 11.07±14 days. The
mortality rate was found to be 6.4%. Head trauma
was the most common cause in mortality.

Conclusions: The risk of trauma in the elderly
population is higher. As a result of the decrease
in physiological reserve and lack of adaptation
to trauma, elderly trauma patients require more
aggressive management and a multidisciplinary
approach. Further studies are needed for data of
elderly trauma patients.
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Introduction

One of the most significant demographic
changes of our century is the gradual increase in
the elderly population rate1-4. The reason for that
is the extended lifespan of people, decrease in
fertility rate, and the increase in the socioeco-
nomic level of people. The proportion of the el-
derly population to the total population was
found to be 11.4% in developed countries and
3.9% in developing countries. In the United
States of America, population aged 65 years and
over was 35 million in 2000, making up 12% of
the the total population. However, by 2030, it is
estimated that the number of the elderly popula-
tion will reach 70.3 millions, presenting 20% of
the total population1. In Turkey, the population
aged 65 years and over accounts for 8% of the
total population, and the proportion of the elderly
population to the total population is expected to
reach 12.2% by 20204,5.

Physiological reserves of the elderly population
have decreased, and subsequently their adaptation
mechanism to trauma has been impaired5-7. In ad-
dition to the higher occurrence of mortality and
complications in geriatric trauma patients, their
hospitalization at trauma centers and hospital
lengths of stays are observed at a higher rate com-
pared to that of the younger population6,8,9. Due to
the higher appearance of medical co-morbidities
and failure of physiological response to trauma in
elderly multi-trauma patients, a more multidisci-
plinary and aggressive approach should be pur-
sued for diagnosis and treatment compared to co-
hort adults3,10. The trauma rate in patients who are
65 years old and over in our society are 12%, yet
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this population accounts for 28% of deaths due to
trauma10. In the literature, it has been reported that
the frequency of trauma in people 65 years of age
and older is gradually increasing in parallel with
the population increase6,10.

This particular study aims at sharing demo-
graphic data of our patients and, thereby, con-
tributing to the literature by reviewing data in our
country.

Materials and Methods

407 patients in the age group of 65 and above,
who had been admitted to our Emergency Ser-
vice due to trauma over a period of 2 years, were
prospectively included in this caseload.

A survey form to be filled primarily by the
physician evaluating the patient was created for
the study. Admission dates of patients, age, gen-
der, length of time until admission, vital findings,
types and causes of trauma, trauma regions, In-
jury Severity Score (ISS) and Glasgow Coma
Scale (GCS), requested consultations, length of
stays in emergency service, results, service and
length of hospitalization, and hospitalization out-
comes were recorded on this form.

Injuries were mainly divided into two groups:
blunt and penetrating. Among injury types, in-vehi-
cle and out-of-vehicle traffic accidents, falls, stab
wounds (SW), gunshot wounds (GW), and assault
cases were listed on these forms. Trauma region
was divided into sections such as extremities, head-
neck, face, chest, abdomen, vertebra, and pelvis.

Statistical Analysis
Data obtained were evaluated via a statistical

program, SPSS 15.0 (SPSS Inc., Chicago, IL,
USA). While demographic distributions of pa-
tients were assessed through mean ± standard de-
viation, differences between two groups were an-
alyzed by the Mann-Whitney U test, and the rela-
tionship between ISS, and GCS scores with mor-
tality and severity of the injury were measured by
Spearman’s Correlation Analysis. A p value <
0.05 was considered statistically significant.

Results

The study included 407 patients, of whom
260 were males (63.9%) and who had been ad-
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Geriatric trauma patients n (%)

Gender 
Female 147 (36.1)
Male 260 (63.9)
Type of trauma mechanism 
Blunt 37 (90.9)
Penetrating 37 (9.1)
Mechanism of injury
Fall 240 (59)
Traffic accidents 98 (24.1)
Stab wounds 21 (5.2)
Assault 17 (4.2)
Industrial injury 9 (2.3)
Other 22 (5.4)
Body region of injury
Extremities 229 (56.3)
Head and neck 147 (35.6)
Face 62 (15.2)
Thorax 57 (14.0)
Spine 35 (8.5)
Abdomen 33 (8.1)
Pelvic 29 (8.1)
Conclusion
Discharged
Emergency Department 149 (36.6)
Definitive care service 224 (55)

Transfer 8 (2)
Death 
Emergency Department 10 (2.5)
Definitive care service 16 (3.9)

Table I. General characteristics of the geriatric trauma pa-
tients.

mitted to our Emergency Service between 2006-
2008. Among the mechanism of injuries, blunt
trauma was recorded in 90.9% of cases, and the
most frequent cause of injury was determined as
falls (59%) and traffic accidents (24.1%). Body
regions of injury were mostly in extremities
(56.3%) and the head-neck region (35.6%).
General characteristics of patients are shown in
Table I.

The mean age of patients was determined to
be 73.14 years, length of admission to Emer-
gency Service as 332.65 min, ISS score average
as 10.69, and GCS average as 14.39 (Table II).
Length of stay of patients at the Emergency Ser-
vice was 126 min on average, whereas the length
of stay of hospitalized patients was 11.07 days
on average.

Most frequently, the cause of death was speci-
fied as head trauma related to a traffic accident.
Among other causes of death, falls and SW were
included. In Table III, causes of death for exitus
patients are shown together with their injury
types. 
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Variable

Age (mean ± SD) 73.14 ± 7.14
Arrival time (minutes ± SD) 332.65 ± 42.44
Systolic blood pressure, mm Hg 140.13 ± 37.38
(mean ± SD)

Diastolic blood pressure, mm Hg 80.99 ± 20.83
(mean ± SD)

ISS, (mean ± SD) 10.69 ± 0.54
GCS, (mean ± SD) 14.39 ± 2.76
Length of stay in Emergency Department 126.43 ± 98.58
(hours ± SD)

Length of stay in hospital (days ± SD) 11.07 ± 14.00

Table II. Description of elderly trauma patients (n = 407).

In the analysis of 10 patients who became exi-
tus in the Emergency Service, 6 were traffic acci-
dent-related cases; 3 of them there were abdomi-
nal trauma incidents; 1 case involved chest trau-
ma; and 2 cases involved head trauma. Out of 3
patients who became exitus due to falling, 2 of
those had head trauma, and 1 suffered abdominal
trauma. In a patient with a stab wound, exitus
was related to abdominal trauma. Among 16 pa-
tients who became exitus in the related health-
care services, 2 of these were regarded exitus due
to abdominal trauma; 2 due to chest trauma; and
7 due to head trauma. 3 patients died due to fe-
mur fractures developed due to falling, whereas 1
patient involving SW died of hypovolemia devel-
oped as a result of abdominal trauma. A patient
having been assaulted became exitus due to head
trauma. 

In the correlation analyses, a relationship be-
tween the number of body regions of injury of
patients and ISS, GCS, and number of consulta-
tions performed was determined. A correlation
between ISS and GCS, and length of stay at hos-
pital, were identified. 

Among exitus and surviving patients, a statis-
tically significant difference was available with

regard to GCS and ISS, length of stay at the
Emergency Service, number of trauma regions
occurring in the body, systolic and diastolic
blood pressure, and age (p < 0.05). Mean values
for exitus and surviving patients are provided in
Table IV. There was a significant correlation be-
tween death and ISS, and ISS of exitus patients
was found to be significantly high. Even though
no significant differences were recorded between
surviving and exitus patients in terms of their
age, the mean age of exitus patients was deter-
mined to be higher. 

Rate of hospitalized patients was 58.4%.
Length of stay of patients was noted as 11.07 on
average (Table II). Mortality rate was found to
be 6.4% (26 patients), including the patients
who became exitus both in the Emergency Unit
and in related healthcare service (Table I). ISS
scores of patients becoming exitus in the Emer-
gency Unit were determined as 28.4 on average,
whereas the GCS scores of those patients were
10.9 on average.

Discussion

The elderly population is gradually increasing
in the world as well as in our country. A multi-
disciplinary approach should be adopted in car-
ing for traumas in elderly people that may origi-
nate due to lack of biological and physiological
reserves, presence of comorbities, and multi-drug
administration. While the most frequently report-
ed causes of injuries in these patients are indicat-
ed as falls and traffic accidents, The most fre-
quent cause of death occurs due to head trauma. 

Trauma exposure increases as the elderly pop-
ulation and living standards increase5. Out of the
approximately 5300 patients who presented with
trauma to our Emergency Service during the
study period, 407 of them were categorized in the

Abdomen (n) Head (n) Femoral (n) Thorax (n) Total (n, %)

Motor vehicle collisions 0 4 0 0 4 (15.4)
Pedestrian 3 5 1 4 13 (50.0)
Fall 1 3 2 0 6 (20.7)
Gunshot wound 2 0 0 0 2 (7.7)
Assault 0 1 0 0 1 (3.8)
Total (n, %) 6 (11.5) 13 (50) 3 (11.5) 4 (15.4) 26

Table III. The distribution of deaths according to body region and patterns of injury.
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65 year and older group. There exist reports re-
ferring both lesser and greater rates on frequency
of trauma in the elderly2,11-13. In both of the sepa-
rate researches that have been carried out in
Turkey, this rate was indicated as 3.9%5,14. The
rate noted in our investigation is higher com-
pared to those rates reported in other studies con-
ducted in our country. We assume that the differ-
ence is originating from more active elderly pop-
ulation in our region compared to the other re-
gions. 

We have observed that trauma exposure in the
male population was found to be at higher rates
compared to female population. The male popu-
lation is particularly composed of employed,
more active, and engaged people. Likewise, in
other studies conducted in Turkey rates in the
male population were found to be high: 62.3%
by Akkose et al14, 51.7% by Ekci et al15, 52.7%
by Aktas et al, and 62.4% Guneytepe et al5. Con-
sistent with our study, rates with regard to male
gender were determined to be high in other stud-
ies as well2,9,12,17-20.

With increasing age, patients’ ability to move
reduces, comorbid diseases increase, and disor-
ders in motor skills begin to occur. Due to all
these reasons listed above, trauma rates also in-
crease as a result of increasing age11,21. The mean
age of patients was approximately 73,1 years in
our research. Mean ages were reported in our
country as 71.9 years by Akkose et al14, 73.3

years by Ekci et al15, 73 years by Aktas et al16,
and 72.07 years by Guneytepe et al5. Moreover,
in researches conducted abroad, the results also
demonstrated similar characteristics in gener-
al11,12,19,22.

The causes of traumas are usually blunt trau-
mas9. In our investigation, we found that traumas
occurred most frequently due to falls. In the el-
derly population, falls are more frequently ob-
served compared to the younger population due
to problems such as poor vision, lack of balance,
slowing of movements, other health problems,
and receiving multi-treatment23,24. Moreover, fail-
ure of the adaptation mechanism of the body to
trauma also increases the severity of injuries.
Due to all these reasons, a more aggressive diag-
nostic and therapeutic approach should be pur-
sued when dealing with elderly patients with
trauma compared to younger ones10.

In several reports, similar to our findings,
falling has been proven to be the most common
cause7,10,12,13,16,20,24-28. Some other investigations
have also been published reporting that traffic ac-
cidents are more frequently seen in elderly peo-
ple with trauma9,11,19.

We found that extremities were primarily the
most common parts to be exposed to trauma, fol-
lowed second by head trauma. Some data also re-
veal higher rates of extremity and head traumas.
Extremity injuries were frequently found to oc-
cur at higher rates5,10,13,14,20,29,30. However, head

Mortality Number of cases (N) Average Std. deviation p

Length of stay in hospital Exitus 16 11.2500 21.71175 > 0.05
Surviving 226 11.0575 13.36135

Length of stay in Emergency Unit Exitus 26 135.7692 91.96404 0.000
Surviving 381 125.7874 99.09942

The number of injuries Exitus 26 2.1538 .88056 < 0.05
Surviving 381 1.4068 .66480

Mean ISS Exitus 26 36.2308 17.14715 0.000
Surviving 381 8.9501 7.86800

Mean GCS Exitus 26 9.9615 8.62777 0.000
Surviving 381 14.6955 1.34818

Systolic blood pressure Exitus 26 95.5769 61.77907 0.000
Surviving 373 143.2306 33.01727

Diastolic blood pressure Exitus 26 55.0000 35.12834 0.000
Surviving 372 82.8038 18.18108

Age Exitus 26 76.2308 8.08608 > 0.05
Surviving 381 72.9239 7.03240

Length of admission Exitus 26 131.7308 214.70418 > 0.05
Surviving 381 346.3570 881.29735

Table IV. The distribution of deaths according to body region and patterns of injury.

p < 0.05: statistically significant; p > 0.05 statistically insignificant.
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trauma is referred as ranking first in several stud-
ies8,26,31. The reason for this difference might be
the frequent incidence of accidents associated
with higher automotive speeds in other countries. 

The ISS for trauma in elderly patients was at a
higher rate compared to younger ones11. We ob-
served a relationship between patients’ ISS and
the number of injured body regions, length of
stay at hospital, and GCS. The elderly exitus pa-
tients due to trauma also had a higher ISS com-
pared to those of the surviving patients. The ISS
of patients who became exitus in our clinic were
determined as 28.4 on average, whereas GCS of
those were found to be 10.9 on average. In the
literature, there exist some works indicating a
significantly lower GCS and a higher ISS for exi-
tus elderly patients with trauma. In addition, a di-
rect relationship between mortality and ISS was
determined10-14,17,25,32-35. Kuhne et al31 showed that,
patients with a mean ISS score of 16-24 had a
mortality rate of 8.1%, those with a score of 25-
50 had a rate of 27.2%, and patients with a mean
score of 51-75 had a mortality rate of 66.1%.
Mortality rates increase as ISS increase. There-
fore, ISS is one of the parameters required to be
used in order to assess the conditions of patients
and estimate their prognoses10. We also agree that
as ISS increased, mortality rates increased in gen-
eral as well.

The most frequently observed cause of death
in our case load was head trauma (50%). The in-
jury type causing mortality was primarily traffic
accidents, followed second by falls. Traffic acci-
dents are among the mechanisms of injury fre-
quently leading to mortality31. Mortality occurs
generally due to head traumas caused by traffic
accidents with higher automotive speeds. Consis-
tent with our findings, head trauma is shown
among the injuries that most frequently lead to
death in the elderly2,11,14,25,31.

Compared with younger patients, elderly pa-
tients demonstrated higher rates of morbidity and
mortality due to falls and motor vehicle
accidents10 with a reported mortality rates rang-
ing from 2.6% to 38%11,12,18-20,36,37. Mortality rates
were determined as 6.4% in our study. 

A correlation exists between age and mortali-
ty. Compared to younger patients, mortality rates
increase more as the age increases13,.21,33,35. Kuhne
et al31 showed that death rates increased with age,
the mean ISS was 25-50 and death rate in pa-
tients in 36-45 age groups was reported as
23.4%, in the 56-65 age group 32.1%, and in the
66-75 age group 45.7%. Among the reasons of

the frequency of death rates being more frequent-
ly observed in the elderly population, lack of
physiological reserves together with inadequate
pre-hospital and hospital care were reported21.

The rate of our hospitalized patients was
58.4%. In our country, the hospitalization rate
was reported as 57.4% and length of stay was de-
termined as 7.9 days by Akkose et al14, whereas
Guneytepe et al5 reported the length of stay as
10.6 days. These reported averages agree with
our findings. There exist some researches con-
ducted abroad that indicate a mean hospitaliza-
tion rate ranging between 8.3-22 days2,9,10,12,20.

In conclusion, the number of elderly patients
with trauma is gradually increasing. Response of
the elderly population to trauma and their physi-
ological reserves are inadequate. Given all the
comorbidities, a multidisciplinary and aggressive
approach should be pursued in caring for these
patients. Due to the fact that data on the elderly
population with trauma are limited in our coun-
try, we believe that further investigations are
needed to obtain more demographic data.
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