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Introduction

Trauma is the fifth leading cause of death in the geriatric 
population, patients 65 years and older, and they constitute 
around a quarter of all trauma admissions in the Western 
world [1, 2]. This population is particularly unique and vul-
nerable due to degenerative, anatomic, and physiological 
changes, necessitating special attention from specialized 
geriatric trauma care providers [3, 4]. Geriatric patients have 
a higher potential for adverse outcomes after injury, even 
after low- impact trauma. Age-related physiological and 
anatomical changes, along with chronic diseases, comorbid-
ities, and polypharmacy, can worsen clinical outcomes by 
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Abstract
Background  Using a validated tool, we explored the prevalence, risk factors, and predictors of longer hospitalization among 
hospitalized geriatric patients.
Methods  Retrospective and comparative analyses of age groups (55–64 vs. ≥ 65 years), gender, survival status, and frailty 
index categories were performed. The Modified 5-Item Frailty Index was assessed, and multivariable logistic regression 
analysis was performed to predict prolonged hospitalization (> 7 days).
Results  There were 17,600 trauma hospitalizations with a mean age of 32 ± 15 years between 2010 and 2021; of them, 9.2% 
were geriatrics at ≥ 55–64 years (n = 935) and ≥ 65 years (n = 691). The female/male ratio was 17.5%/82.5%, and the mean 
injury severity score was 13 ± 9. The injury rate for age ≥ 65 was 24 per 10,000 compared to 10 per 10,000 in the younger 
group age (≥ 55–64). 35% of injuries occurred at home due to falls. Overall mortality was 8%, with a higher rate among 
males than females (9% vs. 4%). The deceased were three years older at the time of death compared to the survivors. Higher 
frailty grades were associated with home-related falls and head injuries. Patients 65 years or older were likely to have higher 
frailty scores, as indicated by higher percentages in the mFI-5. Among the older group, 25% were moderately frail, and 18% 
severely frail. In the younger group, 50% were frail. Higher frailty scores correlated with increased acute kidney injury, 
pneumonia, urinary tract infections, and longer hospital stays. Severe frailty significantly predicted longer hospitalization 
(odds ratio 1.83, p = 0.007).
Conclusion  One out of eleven trauma admissions was aged > 55. Head injury and bleeding were the leading causes of mor-
tality in the study cohort. There was a significant decrease in the trend of geriatric trauma over the years. The modified FI-5 
performs well as a predictive tool of prolonged hospitalizaion in trauma patients with different age groups.
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reducing injury tolerance and increasing frailty. This limited 
physiological reserve significantly impacts the post-injury 
course and management in older patients [5–7]. There-
fore, frailty assessment is essential to predict outcomes and 
inform management and decision-making [6].

As life expectancy increases, trauma centers will see 
more injured older adults. In the United States, the predic-
tion is that 1 out of 5 people will be over 65 years old by 
2030 [8]. While there is no consensus on the definition of 
the cutoff age for geriatric trauma patients, different sources 
widely vary and use a cutoff between 55 and 80 years [9]. 
The Geriatric Trauma Committee of the American Asso-
ciation for the Surgery of Trauma (AAST), the American 
College of Surgeons (ACS), and the Eastern Association 
for the Surgery of Trauma (EAST) Geriatric Trauma Triage 
Guidelines use a cutoff of ≥ 65 years to define the geriatric 
trauma population. However, this cutoff remains arbitrary 
and conventional [9–12]. However, some have reported that 
morbidity and mortality increased in trauma patients of ≥ 55 
years [4, 10, 11, 13].

Geriatric patients are inherently different from younger 
adult patients in terms of socio-demographics and epidemi-
ology. The literature describes the leading mechanisms of 
geriatric injury as falls followed by motor vehicle trauma 
and burns [4, 13]. Geriatric trauma is challenging in both 
its prevention and management. The associated aging pro-
cess decreases physiologic reserve, and frailty negatively 
impacts hospital outcomes and functional recovery [14]. 
Nevertheless, aggressive management by multi-disciplinary 
teams has allowed geriatric trauma patients to gain a better 
quality of life as well as improved clinical outcomes [15, 
16].

Most of the studies on geriatrics are from the Western 
world; however, the Eastern Mediterranean region lacks 
studies that focus on epidemiology, frailty, and manage-
ment of geriatric trauma. The Arabian Gulf countries with 
petroleum-based economies and majority expatriate male 
worker populations, like Qatar, present a unique opportu-
nity to study geriatric trauma before it emerges as a leading 
cause of mortality and morbidity in this population. We aim 
to analyze moderate to severe geriatric trauma in Qatar over 
11 years in terms of incidence, risk factors, and clinical out-
comes and to assess differences in characteristics between 
age groups in addition to the temporal trends of injury. This 
analysis will better define the problem of geriatric trauma in 
Qatar, inform public awareness programs and policies, and 
help formulate locally focused prevention programs.

Methods

Study design and population

The primary sample for this study was collected from con-
secutive data for all geriatric [defined as age ≥ 55 years] 
patients who sustained injuries and were admitted to Hamad 
Trauma Center [HTC]. Data were retrieved from May 1, 
2010, through April 30, 2021(a total of 11 years), from 
the Qatar National Trauma Registry of the HTC, the only 
Level 1 trauma referral center in the country. HTC serves 
the entire country, receiving more than 95% of the county’s 
trauma patients, especially those with moderate and severe 
injuries, as well as some of the milder trauma. The trauma 
registry is compliant with both the National Trauma Data 
Bank [NTDB] and the Trauma Quality Improvement Pro-
gram [TQIP] of the American College of Surgeons-Com-
mittee on Trauma [17]. It prospectively collects data on 
all trauma activations with different mechanisms of injury 
(blunt and penetrating), according to the International Clas-
sification of Diseases, Ninth Revision (ICD-9 and ICD-10) 
codes between 800 and 959.9.

Inclusion and exclusion criteria

We elected the lower limit of 55 years to define our popula-
tion based on prior data that suggest this cutoff for geriat-
ric subjects (older age as those who are 55 and above) [9, 
12]. All trauma patients of age ≥ 55 with blunt or penetrating 
injuries admitted during the study duration were included. A 
study-specific data collection sheet was used to organize the 
extracted data from the trauma registry. Exclusion criteria 
included pediatric patients, patients without Frailty records, 
and those who were brought dead with lacking relevant data.

Study variables

The variables included demographic data, site of injuries 
such as workplace, home, or street, mechanism of injuries 
(MOI); blunt trauma such as road traffic injuries (RTI), fall 
from height and fall of heavy objects, penetrating trauma 
(stabs, bullets, impalement, and machine-related injuries), 
protective devices like seatbelt in case of MVC, helmet in 
bike-related injuries, and airbag deployment, place of injury, 
risk factors (previous fall, living alone, walking aid, depres-
sion, cognitive deficit, and use of polypharmacy), injury 
scores (Injury severity score (ISS), Abbreviated injury score 
(AIS) and Glasgow coma scale (GCS)), body sites of inju-
ries, comorbidities, and frailty assessment using the modi-
fied frailty index five (mFI-5). The mFI-5 is an easy, fast, 
yet effective predictor for mortality and complications in 
geriatric population and can be calculated upon admission 
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[18–20]. Other variables included shock index (SI) calcu-
lated on admission (heart rate/systolic blood pressure) [21], 
mode of transportation, interventions, complications, and 
outcomes. Injury rate: total annual admission/total geriatric 
population/10,000. To estimate the yearly injury rate, the 
total number of geriatric trauma admissions was divided by 
the year’s total mid-year geriatric population within specific 
age categories. The resulting number was then divided by 
10,000 to yield the injury rate for that particular year.

Frailty index calculation

We retrospectively calculated the mFI-5 score using five 
comorbidities: diabetes mellitus (DM), hypertension 
(HTN), congestive heart failure (CHF), chronic obstructive 
pulmonary disease (COPD), and functionally dependent 
health status. The functionally dependent health status refers 
to patients who, due to their general health, are unable to 
complete activities of daily living independently. The total 
score was derived by summing the number of comorbidities 
present and dividing them by five. A score of 0 indicates 
the patient is not frail, 1 indicates mild frailty, 2 indicates 
moderate frailty and a score of 3 or higher indicates severe 
frailty [22].

Trauma management

The ACS Trauma triage criteria are followed by both the 
national pre-hospital ambulance service and the Hamad 
Trauma Center [HTC] (American College of Surgeons 
Committee On Trauma (COT). Resources for optimal care 
of the injured patient, 2014) [23, 24], and it includes the 
elderly as particular criteria for trauma activation and trans-
fers to this trauma center, which is the sole trauma center in 
Qatar. All severely injured patients triaged and transferred 
to the HTC are initially assessed and stabilized at the trauma 
resuscitation unit (TRU). The ATLS guidelines are strictly 
followed along with other established clinical protocols. 
TRU has type O blood available and access to hybrid (CT 
scan + angio) suites. The Trauma Section oversees the entire 
care of the injured patients, from TRU to the trauma ICU, 
step-down ICU, and the trauma ward. HTC offers continu-
ous hospital care until discharge home or to rehabilitation. 
Emergency care is provided at no cost to the entire popula-
tion of Qatar.

Outcome measures

Complications across age and gender, frailty category, hos-
pital stay, and mortality.

Statistical analysis

Descriptive data were presented as numbers and propor-
tions, a mean with standard deviation (SD), and median 
with range whenever appropriate. Patients were categorized 
based on age (younger 55–64 vs. older ≥ 65 years) and gen-
der (male vs. female), and outcome (survivors vs. deceased), 
frailty using modified frailty index 5 (mFI-5). Pearson chi-
square (χ2) test was used to compare categorical variables 
between two groups. The student’s t-test, analysis of vari-
ance (ANOVA), or Kruskal-Wallis’s test was applied as 
appropriate for continuous data. Univariate analysis was 
conducted to identify statistically significant variables, and 
those deemed clinically significant were included in multi-
variable logistic regression analyses. Multivariable analyses 
were then performed, adjusting for patient factors (age, gen-
der, frailty score, injury severity score, shock index, renal 
impairment, GCS score, blood transfusion, and pneumonia 
to identify predictors of hospital length of stay more than 
a week. Data were expressed as odds ratio (OR) and 95% 
confidence intervals (CI). A two-tailed P value of < 0.05 
was considered statistically significant. Data analysis was 
performed using the Statistical Package for Social Sciences 
(SPSS) version 28 (SPSS Inc. USA).

Results

Over the 11-year study period, 17,600 patients were admit-
ted to HTC, of which 1,626 (9.2%) met inclusion criteria: 
935 (57.5%) patients (aged 55–64 years) and 691 (42.5%) 
(aged ≥ 65 years). Males dominated with a male-to-female 
ratio of 4:1. Nationals (Qataris) comprised a quarter of the 
total trauma patients in this group. Table  1; Fig.  1 reflect 
the 11-year geriatric trauma trends: the total injury rate for 
the older group (> 65 years) was 24 per 10,000 inhabitants 
compared to 10 per 10,000 in the younger group (55–64 
years). 35% of geriatric injuries occurred at home, and 46% 
happened on the street. The injury rate showed a decreas-
ing trend over the years in both age groups (Table 1). The 
most common MOI was falls (46%), followed by road traf-
fic injuries [RTIs] (41%), like occupants in MVC and pedes-
trian crashes (Table 2). The most injured regions were the 
chest (45%), lower limbs (31%), head (28%), and abdomen 
(11%), in contrast to fewer upper extremity injuries. The 
median length of hospital stay was six days (range 1-182). 
The mean ISS was 13 ± 9. The overall in-hospital mortality 
was 8%.

Figure 1 shows the trends of trauma hospitalization by 
year and gender (the 2010–2011 period included only 20 
months, and the 2020–2021 period included 16 months). 
Injured females represented a minority of this population 
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complications included pneumonia (4.7%), urinary tract 
infection (UTI) (3.2%), and sepsis (3.1%). At the same time, 
rehabilitation and discharge to long-term care facilities hap-
pened in 13%.

A comparison between age groups (55–64 vs. ≥ 65 years) 
is shown in Table  3. The older patient group had more 
comorbidities (diabetes mellitus, hypertension, coronary 
artery disease, stroke, dementia, and cancer), a higher per-
centage of females (27% vs. 10.5%), a higher rate of frailty 
(73% vs. 50%) and more hospital events in terms of com-
plications (renal failure, sepsis, and UTI) (Table 3). These 
findings correspond to an increase in the need for renal 
replacement therapy, and the overall length of stay. On the 
other hand, the younger group had more severe injuries in 
terms of higher AIS as well as ISS and more head injuries 
and chest and abdominal injuries than the older group. Also, 
they had more road traffic injuries (RTIs), higher SI, and 

during the study period. The most common mechanisms 
of injury were Falls (46%), MVCs (26%), and pedestrian 
crashes (15%). For the MVC group, the reported use of 
protective devices was seat belt in 150 (9.2%) patients, air-
bag 14 (0.9%), seat belt + airbag 50 (3.1%), and helmet 17 
(1.0%) [Table 2].

Males had more head, chest, and abdominal injuries and 
higher mortality than females (9% vs. 4%).

The most common interventions were intubation (17%), 
fracture fixation (14%), and chest tube insertions (11%), 
while there were few cranial surgeries (3%), laparotomies 
(3%), and thoracotomies. Blood transfusion was needed in 
20%, while massive transfusion activation protocol (MTP) 
(transfusion of > 10 units over 24 h) was necessary in 2%. 
Thirty percent of the cohort required ICU admission. The 
median overall length of stay was six days, and the median 
ICU LOS (length of stay) was four days. In-hospital 

Table 1  Number and rate of hospitalized older trauma patients across the years 2010–2021 in Qatar
Year > 65 Years 55–64 Years Estimated population ages 

65 and above in Qatar
Estimated population 
between ages 55–64 in 
Qatar

Rate of injury per 
10,000
≥65 years 55–

64 
years

2010-11* 57 78 13,265 - 42.9 -
2011-12 55 84 15,229 59,782 36.1 14.05
2012-13 49 74 17,548 65,467 27.9 11.3
2013-14 40 72 21,120 72,158 18.9 10.0
2014-15 46 80 22,820 82,487 20.1 9.7
2015-16 54 100 25,619 93,036 21.07 10.7
2016-17 56 93 29,433 103,288 19.02 9.0
2017-18 69 77 33,572 101,167 20.1 7.6
2018-19 81 90 38,111 102,125 21.2 8.8
2019-20 89 93 43,137 104,613 20.6 8.9
2020-21** 95 94 48,665 107,815 19.5 8.7
Total/Average 691 935 308,519 891,938 24.3 9.9
* Duration is 20 months (May 2010 to December 2011), ** Duration is 20 months (January 2020 to April 2021)

Fig. 1  (a) The age trend of Geriatric trauma patients over the years. (b) The mechanism of injury of the trauma patients stratified by age category
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and MVC were more evident causes of death among the 
younger group.

Table 4 compares demographics and clinical variables by 
gender across the entire sample. On average, female patients 
constituted a larger proportion of the older age group, were 
more frequently injured due to falls, and exhibited higher 
frailty (72% vs. 60%). Though, in absolute numbers, even 
among locals, males dominated. More leg injuries, moder-
ate ISS, and more had home disposition and lower mortal-
ity than males despite being frailer, which may reflect the 
higher severity of trauma observed in males, nullifying the 
frailty effect. In contrast, males had more head injuries and 
chest and abdominal injuries. More numbers are in the three 
other ISS categories, i.e., severe, profound, and mild ISS.

Table  5 compares survivors with non-survivors. Non-
survivors were older and had significantly higher rates of 
cardiac and renal comorbidities. They also had more associ-
ated head and abdominal injuries, which contributed to the 
higher mortality observed both in younger non-frail patients 
and those who were severely frail. Also, a higher percentage 

a need for resuscitation (fluids, blood, and blood products, 
including MTP activations). Nevertheless, no significant 
differences in ISS, blood transfusion, ICU LOS, ventilator 
days, and mortality were noted between these two groups. 
Figure  1B shows that Falls were the leading MOI in the 
older age group, while RTIs were the leading MOI in the 
younger group.

Age ≥ 65 years: A sub-analysis of patients aged 65 years 
and older revealed age-specific trends in patient numbers, 
hospital length of stay (HLOS), and mortality rates. Patients 
were grouped by decades: The median HLOS was 6 days 
(range: 1–166) for those aged 65–74 years (n = 387), 8 days 
(range: 1–182) for 75–84 years (n = 234), 8 days (range: 
1–144) for 85–94 (n = 61) years, and 1 day (range: 1–147) 
for patients over 95 years (n = 9). The highest mortality was 
observed in patients aged > 95 years (44.4%) who also had 
the shortest median HLOS. Figure  3 shows the mortality 
in each age group according to the MOI. Falls represented 
the higher proportion of mortality among the elder group 
46.8% (29/62) vs. 27.4% (15/66) whereas pedestrian injury 

Variables Values (N; %) Variables (N; %) Values (N; 
%)

Age, Years; mean ± SD 65.5 ± 9.5 Comorbidities
Gender Diabetes 677 (41.6%)
Male 1341 (82.5%) Hypertension 759 (46.7%)
Female 285 (17.5%) Heart disease 296 (18.2%)
Type of Protective Devices* 
for passengers

Cancer 22 (1.4%)

Seat Belt 150 (9.2%) CVA 68 (4.2%)
Airbag 14 (0.9%) Hypothyroidism 12 (0.7%)
Seat belt + Airbag 50 (3.1%) Kidney Disease 48 (3%)
Helmet 17 (1.0%) Dementia/Alzheimer/depression 26 (1.6%)
Location of Injury Obesity 10 (0.6%)
Home 560 (35.2%) COPD/asthma 49 (3.0%)
Street 741 (46.5%) Associated Injuries
Farm 6 (0.4%) Head Injury 448 (27.6%)
Recreational 27 (1.7%) Chest Injury 735 (45.2%)
Work-related 197 (12.4%) Abdominal Injury 193 (11.9%)
Public place 32 (2.0%) Leg Injury 505 (31.1%)
Others 29 (1.8%) Arm Injury 2 (0.1%)
Unknown 34 (2.1%) Complications
Mechanism of Injury ARDS 13 (0.8%)
Fall 754 (46.4%) Acute renal impairment 33 (2%)
MVC 429 (26.4%) Pneumonia 76 (4.7%)
Pedestrian 245 (15.1%) Sepsis 50 (3.1%)
Fall of heavy object 54 (3.3%) Thromboembolic events 12 (1.2%)
Assault 24 (1.5%) CVA 6 (0.6%)
MCC 39 (2.4%) Wound Infections 36 (2.2%)
ATV 18 (1.1%) Urinary tract infection 52 (3.2%)
Machinerelated injury 15 (0.9%) Pressure Ulcer 18 (1.1%)
Burn 6 (0.4%)
Self-Inflicted 5 (0.3%)
Others 37 (2.8%)

Table 2  Demographics, clini-
cal characteristics of the study 
population

Abbreviations: MVC: Motor 
vehicle crash; ATV: All-terrain 
vehicle; MCC: Motorcycle crash; 
CVA: Cerebrovascular accident, 
COPD: Chronic obstructive pul-
monary disease; ARDS: Acute 
respiratory distress syndrome
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or mild frailty, who were more mobile, were more frequently 
injured on the street, resulting in more leg injuries. How-
ever, the difference was not statistically significant. Notably, 
severely frail patients had a higher usage of anticoagulation, 
a potential confounding factor. Moreover, patients aged 65 
years or older are more likely to have higher frailty scores, 
as indicated by higher percentages in the mFI-5 (1), (2), and 
(≥ 3) categories (Fig. 4).

Table 7 indicates that 73% of the study cohort were frail. 
Among the older group, 30% were mildly frail, 25% mod-
erately frail, 18% severely frail, and the remaining were not 
frail. In the younger group, 50% were frail (27% mildly 
frail, 16.5% moderately frail, and 6.5% severely frail), 
while the other half were not frail according to the mFI-5 
tool. Higher frailty scores correlated with increased compli-
cations, particularly acute kidney injury (AKI), pneumonia, 
and urinary tract infections. This also led to longer hospital 

of patients had a lower GCS, higher ISS, shock index, and 
a lower revised trauma score: more required blood transfu-
sion, FFP, platelets, and MTP activation. Fatalities also had 
more hospital complications, including pneumonia, sepsis, 
acute respiratory distress syndrome, pressure ulcers, and 
significantly more ventilator days and longer ICU and total 
LOS. The deceased had an average age of 62 years com-
pared to an average age of 59 years for the survivors, had 
more head injuries, and received more massive transfusions 
(MTP). Figure 2 depicts the mortality stratified by age and 
gender, with male predominance. Figure 1 displays the age 
trends over the years and the mechanism of injuries across 
the two groups of the elderly.

Table 6 shows that moderate and severe frailty were more 
prevalent among females, although males dominated across 
all groups due to the demographic characteristics of the 
country. Higher frailty grades were associated with home-
related falls and head injuries. In contrast, patients with no 

Fig. 2  (a) The trend of trauma patients aged 55–64 and ≥ 65 years 
using trauma registry data over the study period (2010–2021). (b) The 
trend of trauma patients stratified by Gender. (c) The mortality trend 

of the studied population stratified by age category. (d) The mortality 
trend of the studied population stratified by Gender
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and ICU stays, a greater need for ventilator support, and 
longer ventilator days.

Additionally, frail patients required more blood transfu-
sions, though massive transfusion protocol (MTP) activation 
was not significantly different between frail and non-frail 
patients. Mortality was higher among severely frail and 
non-frail patients. Furthermore, severely frail patients had a 
greater need for tracheostomy, reflecting longer ventilation 
requirements, as well as dialysis due to a higher incidence of 
AKIs. Non-home discharge rates were significantly higher 
in the severe frailty group compared to the moderate and 
non-frailty groups.

In multivariable regression analysis, severe frailty was a 
significant predictor of longer hospitalization (adjusted OR, 
1.83; 95% CI 1.183–2.833; P = 0.007) (Table 8).

Table 3  Characteristics and outcomes of older adults (aged ≥ 65 and 55–64 years.) Treated at the Trauma Center from 2010–2021, stratified by 
Age Category
Variables 55–64 years. 

(n = 935)
≥ 65 years. 
(n = 691)

P value Variables 55–64 years.
(n = 935)

≥ 65 years.
(n = 691)

P 
value

Age; mean and SD
Median and range

58.84 ± 2.83 
58(55–64)

74.40 ± 7.96
71(65–96)

0.001 Interventions

Gender Chest Tube 109 (11.7%) 65(9.4%) 0.168
Male 837 (89.5%) 504 (72.9%) 0.001 Intubation 169 (18.1%) 111(16.1%) 0.319
Female 98 (10.5%) 187 (27.1%) Exploratory 

laparotomy
39 (4.2%) 8 (1.2%) 0.001

Documented use Protective 
Devices (214/429)**

144 (51.8%) 70 (46.4%) 0.28 Tracheostomy 35 (3.7%) 35(5.1%) 0.120

Comorbidities Orthopedic surgery 137 (14.7%) 86 (12.4%) 0.215
Diabetes Mellitus 326 (34.9%) 351 (50.8%) 0.001 Dialysis 12 (1.3%) 26 (%) 0.001
Hypertension 328 (35.2%) 430 (62.2%) 0.001 Crystalloids 692 (74%) 402 (58.2%) 0.001
Heart Disease 110 (11.8%) 186 (26.9%) 0.001 Blood transfused 170 (18.2%) 151 (21.9%) 0.068
Malignancy 6 (0.6%) 16 (2.3%) 0.004 FFP 63 (6.7%) 49 (7.09%) 0.843
CVA 19 (2.0%) 65 (9.4%) 0.001 Platelets 

Transfusion
52 (5.6%) 52 (7.5%) 0.124

Associated Injuries MTP activation 28 (33.4%) 9 (1.3%) 0.028
Head Injury 237 (74.7%) 211 (69.5%) 0.012 ISS 13.04 ± 9.44 12.19 ± 7.86 0.058
Chest Injury 453 (48.6%) 281(40.7%) 0.001 RTS 7.54 ± 0.98 7.65 ± 0.73 0.016
Abdominal Injury 140 (15.0%) 53 (7.7%) 0.001 Shock Index 0.65 ± 0.23 0.61 ± 0.34 0.001
Arm Injury 1 (0.1%) 1 (0.1%) 0.669 Outcomes
Leg Injury 276 (29.5%) 229 (33.1%) 0.066 Ventilatory Days 

(n = 256)
4 (1–97) n = 153 7 (1-144) 

n = 103
0.092

Hospital Complications Total HLOS 13 (1-142) 15.5 (1-182) 0.001
ARDS 7 (0.7%) 6 (0.9%) 0.500 ICU LOS 4 (1-142) 5 (1-144) 0.134
Acute kidney injury 12 (1.3%) 21 (3.0%) 0.011 Mortality 66 (7.1%) 62 (9.0%) 0.163
Pneumonia 43 (4.6%) 33 (4.8%) 0.479
Sepsis 21 (2.2%) 29 (4.2%) 0.029
VTE 6 (0.6%) 6 (0.8%) 0.578
Urinary tract infection 20 (2.1%) 32 (4.6%) 0.006
Wound Infection 21(2.2%) 15 (2.2%) 0.919
Abbreviations: CVA: cerebral vascular accident; ARDS: Acute respiratory distress syndrome; VTE: Venous thromboembolism; FFP: Fresh 
frozen plasma; MTP: Massive Transfusion Protocol; ISS: Injury severity Score; RTS: Revised trauma score; HLOS: Hospital length of stay; 
ICU LOS: Intensive care unit length of stay

Fig. 3  The proportion of mortality in each mechanism of injury in the 
two study groups (p = 0.001)
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as low as 45–55 years [4, 9, 11, 24]. “Rather than having a 
derogatory connotation, the term geriatric represents the sta-
tistically significant inflection point in patients’ morbidity 
and mortality for a given injury compared with a younger 
patient” [25]. This other point is the rationale for collecting 
our data a decade earlier than the traditional, most-referred-
to cutoff age of 65.

The mortality rate in our study analysis (8%) was lower 
than that of reports from many Western countries [9, 12, 15, 
26, 27]. Mangram et al. reported that a one-year study with 
small a sample size of 393 patients after the institution of 
a dedicated geriatric unit (DGU) with a multidisciplinary 
team led by trauma surgeons compared to an earlier con-
trol sample of 280 patients. The majority were blunt injuries 
related to falls. There was a lower mortality (3.8% vs. 5.7%, 
p = NS) in those who were treated in the DGU [28]. An ear-
lier National trauma databank-based study over ten years 
reported that the elderly (> 60 years) have a 5-fold increase 

Discussion

We have analyzed an eleven-year geriatric (defined by 
age ≥ 55 years) trauma population treated at the national 
trauma center of Qatar, a Middle Eastern state with nearly 
3  million people, with the majority living in urban areas 
(93–96%). These patients comprise one out of eleven trauma 
admissions (9.2%), with a male predominance (80%) and a 
mean ISS of 13. Falls are the leading mechanism of geriatric 
trauma in Qatar (46%), with one-third happening at home 
(35.2%), but the road was the leading location of injury 
(46.5%), and RTIs came in as the second leading MOI 
(45%). The chest was the most injured region, and one in 
twelve (8%) of them succumbed to their injuries.

There is no consensus on the age that defines a geriatric 
population, although 65 years has been the traditional cutoff 
point [9–12]. However, many recent reports note signifi-
cantly higher mortality for trauma patients, starting at ages 

Table 4  Mechanism of injury, injury severities, complications, and outcome based on gender
Variables (N; %) Total (N = 1626) Male (N = 1341) Female (N = 285) P value
Age; mean ± SD 65.5 ± 9.5 64.4 ± 8.9 70.3 ± 10.5 0.001
Mechanism of Injury; N (%) 0.001
Fall 754 (46.4%) 569 (42.4%) 185 (64.9%)
Traffic-Related injuries 468 (28.8%) 406 (30.3%) 62 (21.8%)
Pedestrian 245(15.1%) 225(16.8%) 20 (7.0%)
Fall of heavy objects 54 (3.3%) 50(3.7%) 4(1.4%)
Others 105 (6.5%) 91 (6.8%) 15 (4.9%)
5-Factor Modified Frailty Index
0 654(40.2%) 575 (42.9%) 79 (27.7%) 0.001
1 460 (28.3) 375 (28.0%) 85 (29.8%)
2 326(20.0%) 242 (18.0%) 84 (29.3%)
3–5 186(11.4%) 149 (11.1%) 37(13.0%)
Associated Injuries; N (%)
Head Injury 448 (27.6%) 391 (29.2%) 57 (20.0%) 0.002
Chest Injury 735 (45.2%) 626 (46.6%) 109 (38.2%) 0.011
Abdominal Injury 193 (11.9%) 182 (13.5%) 11 (3.9%) 0.001
Leg Injury 505 (31.1%) 397 (29. %) 108 (37.9%) 0.007
Injury severity score (ISS); N (%)
1–8 (Mild) 388 (24.3%) 313 (23.8%) 752 (6.8%) 0.001
9–15 (Moderate) 784 (49.1%) 622 (47.2%) 162 (57.9%)
16–24 (Severe) 259 (16.2%) 231(17.5%) 28 (10.0%)
> 24 (Profound) 166 (10.4%) 151 (11.5%) 15 (5.4%)
Revised Trauma Score (RTS); N (%) 0.001
1-4.9 61(4.1%) 59 (4.8%) 2 (0.8%)
≥ 5 1422 (95.9%) 1160 (95.2%) 262 (99.2%)
Discharge Disposition; N (%)
Home 1319 (81.5%) 1070 (80.1%) 249 (87.7%) 0.01
Rehabilitation 79 (4.9%) 73 (5.5%) 6 (2.1%)
Long Term 18 (1.1%) 14 (1.0%) 4 (1.4%)
Transfer 74 (4.6%) 61 (4.6%) 13 (4.6%)
Outcome; N (%) 0.01
Alive 1498 (92.1%) 1225 (91.3%) 273 (95.8%)
Dead 128 (7.9%) 116 (8.7%) 12 (4.2%)

1 3

   82   Page 8 of 15



Predictors of prolonged hospitalization among geriatric trauma patients using the modified 5-Item Frailty…

and abdominal injuries. Traditional predictors of trauma 
mortality, like age, co-morbidities, chest, abdominal, and 
head injuries, and even ISS, should be viewed with a new 
lens due to the complex interaction of both age and mech-
anism-dependent factors. Older patients are ‘expected’ to 
have more co-morbidities and suffer from more compli-
cations [29]. Patients from the younger age group, how-
ever, are more likely to be victims of the transfer of higher 
energy from RTIs, ergo incurring more injuries to the head, 
chest, and abdomen and requiring more intervention. This 

in mortality with minor ISS (0–9), whereas they have a 
4-fold increase in mortality with major ISS (10–15) [29].

However, closer attention must be paid to the ‘expected’ 
findings when comparing survivors with non-survivors 
[Table  5]. Non-survivors are statistically sicker or more 
severely injured than the survivors. However, mortality, 
ICU LOS, and ventilator days were comparable between 
both age groups. Apparently, the significantly higher preva-
lence of co-morbidities in the older age group is offset by 
the higher percentage of younger patients with head, chest, 

Table 5  Characteristics of patients based on outcome (mortality)
Variables Survivors (n = 1498) Non-Survivors (n = 128) P- value
Age; (Mean, SD) 59.3 ± 2.08 62.0 ± 9.9 0.018
Comorbidities
Hypertension N, (%) 709 (47.3%) 50 (39.06%) 0.079
Diabetes Mellitus N, (%) 630 (42.1%) 47 (36.7%) 0.263
Heart Disease N, (%) 264 (17.6%) 32 (25.0%) 0.043
CVA; N, (%) 61 (4.1%) 7 (5.5%) 0.486
Kidney Disease; N, (%) 39 (2.6%) 9 (7.03%) 0.01
CA N, (%) 18 (1.2%) 4 (3.1%) 0.088
Asthma; N, (%) 39 (2.6%) 2 (1.6%) 0.767
COPD; N, (%) 7 (0.5%) 1 (0.8%) 0.482
5-Factor Modified Frailty Index
0 586(39.1%) 68(53.1%) 0.001 for all
1 441(29.4%) 19(14.8%)
2 308 (20.6%) 18(14.1%)
3–5 163(10.9%) 23(18.0%)
Associated Injuries
Head Injury; (N, (%) 364 (24.3%) 84 (65.6%) 0.001
Chest Injury N, (%) 673 (44.9%) 62 (48.4%) 0.444
Abdominal Injury; N, (%) 168 (11.2%) 25 (19.5%) 0.005
Leg Injury; N, (%) 438 (29.2%) 37 (28.9%) 0.584
Arm Injury; N, (%) 1 (0.06%) 1 (0.8%) 0.151
Associated Complications
Acute Kidney Injury 9 (0.60%) 24 (18.8%) 0.001
Pneumonia 57 (3.8%) 19 (14.8%) 0.001
Sepsis 37 (2.5%) 13 (10.1%) 0.001
Urinary Tract Infections 42 (2.8%) 10 (7.8%) 0.006
Acute Respiratory Distress Syndrome 7 (0.5%) 6 (4.7%) 0.001
Pressure Ulcer 13 (0.9%) 5 (3.9%) 0.001
Wound Infection 33 (2.2%) 3 (2.3%) 0.758
Pulmonary Embolism 7 (0.5%) 2 (1.6%) 0.154
Blood Product Administration
Blood transfusion 258 (17.2%) 63 (49.2%) 0.001
Fresh Frozen Plasma 74 (4.9%) 38 (29.7%) 0.001
Platelets 65 (4.3%) 39 (30.5%) 0.001
Massive Transfusion Protocol activation 18 (1.2%) 19 (14.8%) 0.001
Glasgow Coma Score at Scene; mean ± SD 8.3 ± 5.5 5.0 ± 1.4 0.001
Injury Severity Score; mean ± SD 34.3 ± 10.9 35 ± 11.3 0.001
Revised Trauma Score; mean ± SD 5.7 ± 1.5 4.7 ± 0.37 0.001
Shock Index; mean ± SD 0.63 ± 0.27 0.83 ± 0.42 0.001
Intensive Care Unit LOS; median (range) 4 (1-150) 6 (1-144) 0.010
Total Length of Stay; median (range) 6 (1-182) 5 (1-144) 0.001
Ventilatory Days; median (range) 6 (1-100) 4 (1-144) 0.050
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evidence supports the ‘new’ definition of geriatric trauma 
because while their paths may differ, all of these patients 
have similar outcomes. Therefore, all of these trauma 
patients, 55 years and older, should be selectively cared for 
by multi-disciplinary teams who will implement clinical 
trauma protocols that are best suited for this unique trauma 
population; furthermore, we might consider age as a crite-
rion for level of trauma activation as reported before that 
activation level impacts outcomes [28, 29] and age of 55 
and above is an independent predictor of multiorgan failure 
[30].

When applying the 5-Factor Modified Frailty Index, 
clearer patterns of injury emerge. The severely frail 
(score ≥ 3) are more likely to suffer from low-energy falls 
from standing at home, while the least frail (score = 0) are 
victims of high-energy transfer RTIs while on the street. 

Fig. 4  The 5-factor modified frailty index (mFI-5) based on the age 
group

 

Variables 0 (No 
Frailty)
(N = 654)

1(Mild Frailty)
(N = 460)

2(Moderate 
Frailty)
(N = 326)

3+ (Severe 
frailty)
(N = 186)

p-value

Age 63.1 ± 9.4 65.9 ± 9.4 66.9 ± 8.5 70.2 ± 9.5 0.001
Gender
Male 87.9% 81.5% 74.2% 80.1% 0.001
Female 12.1% 18.5% 25.8% 19.9%
Location of injury
Home 156(24.6%) 172(37.7%) 144(45.1%) 88(48.1%) 0.001 

for allStreet 315(49.7%) 204(44.7%) 143(44.8%) 79(43.2%)
Farm 4(0.6%) 1(0.2%) 1(0.3%) 0(0.0%)
Recreational 17(2.7%) 6(1.3%) 3(0.9%) 1(0.5%)
Workplace 122(19.2%) 55(12.1%) 15(4.7%) 5(2.7%)
Public Place 5(0.8%) 9(2.0%) 10(3.1%) 8(4.4%)
Others 15(2.4%) 9(2.0%) 3(0.9%) 2(1.1%)
Mechanism of injury, n (%)
Fall 262(40.1%) 226(49.1%) 167(51.2%) 99(53.2%) 0.001 

for allTraffic related injuries 175(26.8%) 132(28.7%) 104(31.9%) 57(30.6%)
Pedestrian 129(19.7%) 60(13.0%) 38(11.7%) 18(9.7%)
Fall of heavy object 33(5.0%) 14(3.0%) 3(0.9%) 4(2.2%)
Others 55(8.4%) 28(6.1%) 14(4.3%) 8(4.3%)
Physiological parameters
Pulse rate 84.5 ± 17.7 85.2 ± 17.6 87.3 ± 17.7 84.5 ± 18.1 0.135
Respiratory Rate 19.4 ± 3.4 19.8 ± 4.3 20.0 ± 6.7 20.1 ± 5.7 0.244
SBP 136.8 ± 25.7 140.8 ± 27.4 146.2 ± 27.9 140.2 ± 32.1 0.001
DBP 80.3 ± 14.7 80.5 ± 16.1 81.0 ± 16.8 75.5 ± 18.2 0.001
Oxygen Saturation 98.1 ± 4.1 97.9 ± 2.5 97.6 ± 5.7 97.4 ± 3.5 0.104
Scene GCS 13.5 ± 3.8 14.1 ± 2.8 14.1 ± 2.7 14.1 ± 2.7 0.001
ISS 12.8 ± 9.7 12.0 ± 7.6 12.1 ± 7.7 14.8 ± 9.9 0.002
RTS 7.5 ± 1.1 7.6 ± 0.8 7.7 ± 0.7 7.6 ± 0.8 0.146
Anticoagulants 0(0.0%) 13(2.8%) 2 (0.6%) 11(5.9%) 0.001
Injury Types
Head Injury 172(26.3%) 107 (23.3%) 89(27.3%) 80(43.0%) 0.001
Chest injury 299(45.7%) 203 (44.1%) 154(47.2%) 79(42.5%) 0.708
Abdominal Injury 92(14.1%) 52 (11.3%) 30 (9.2%) 19(10.2%) 0.118
Arm Injury 1(0.2%) 0(0.0%) 1 (0.3%) 0(0%) 0.628
Leg Injury 210(32.1%) 153 (33.3%) 94 (28.8%) 48(25.8%) 0.210

Table 6  Patient’s demographic 
and clinical characteristics strati-
fied by 5-Factor modified Frailty 
Index

DBP: Systolic Blood Pressure; 
GCS: Glasgow Comma Scale; 
ISS: Injury Severity Score; ISS: 
Injury severity score; RTS: 
Revised trauma score
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In an earlier U.S. report (2008), Geriatric trauma patients, 
those 65 years and older, comprised 14% of trauma-related 
ED visits, with an increasing trend [25, 27, 31, 32]; this is 
projected to reach 20% in 2050 [33]. Florio et al. reported 
a higher percentage (up to 20%) in Europe [28]. Both are 
higher than our cohort-reported proportion of 9.2%. Notice 
that we applied a lower cutoff of 55, which reflects a much 
lower incidence in our population compared to the rest of 
the published world data. This low figure may represent 
an underestimation simply because our data represent only 
those who needed hospital admission and because the ratio 
of Qatar’s population is much lower than that of the U.S. or 
Europe.

Frailty, or the reduced physiological reserve com-
monly associated with aging, is often linked to a range of 
comorbid conditions. This relationship is captured by tools 
such as the modified Frailty Index-5 (mFI-5) used in this 
study [18]. The modified mFI-5 index used in this study 
is effective across all trauma patients, regardless of age, 
though its prevalence and severity increase with older age 
groups. This corresponds to observed adverse outcomes, 

Despite statistically significant differences between physi-
ological parameters, head injuries, complications, and inter-
ventions, the mortality rates for the non-frail and the most 
severely frail were not significantly different [p = 0.49] in 
Table 7.

Table 8  Multivariable regression analysis for predictors of hospital 
length of stay more than a week
Variable P value Odds ratio 95% confidence 

interval
Age 0.462 1.006 0.991 1.020
Gender (female) 0.001 1.791 1.285 2.497
Injury severity score 0.001 1.049 1.029 1.069
Acute renal impairment 0.158 0.464 0.160 1.346
GCS at the ED 0.394 1.020 0.975 1.066
Frailty Score Index (FSI) 0.004
FSI (1) 0.040 1.377 1.015 1.867
FSI (2) 0.002 1.731 1.227 2.443
FSI (≥ 3) 0.007 1.830 1.183 2.833
Shock index 0.384 0.795 0.475 1.332
Blood transfusion 0.001 6.001 4.113 8.756
Pneumonia 0.001 12.427 3.692 41.826

Variables 0 (No Frailty)
(N = 654)

1(Mild 
Frailty)
(N = 460)

2 (Moderate 
Frailty)
(N = 326)

3+ (Severe 
frailty)
(N = 186)

p-value

Complications, n (%)
ARDS 4(0.6%) 4(0.9%) 2(0.6%) 3(1.6%) 0.570
Acute renal impairment 9(1.4%) 7(1.5%) 4 (1.2%) 13(7.0%) 0.001
Pneumonia 20(3.1%) 19(4.1%) 23(7.1%) 14(7.5%) 0.009
Sepsis 12(1.8%) 15(3.3%) 14(4.3%) 9(4.8%) 0.072
Deep vein thrombosis 2(0.3%) 0(0.0%) 0 (0.0%) 1(0.5%) 0.357
Pulmonary Embolism 3(0.5%) 1(0.2%) 4(1.2%) 1(0.5%) 0.291
Wound infection 9(1.4%) 12(2.6%) 8 (2.5%) 7(3.8%) 0.203
Pressure ulcer 4(0.6%) 2(0.4%) 8(2.5%) 4(2.2%) 0.014
Urinary tract infection 9(1.4%) 16(3.5%) 21(6.4%) 6(3.2%) 0.001
Interventions, n (%)
FAST 573(87.6%) 420(91.3%) 292 (89.6%) 162(87.1%) 0.206
Intubation 112(17.1%) 68(14.8%) 58(17.8%) 42(22.6%) 0.125
Exploratory laparotomy 20(3.1%) 13(2.8%) 10 (3.1%) 4(2.2%) 0.925
Tracheostomy 16(2.4%) 17(3.7%) 22(6.7%) 15(8.1%) 0.001
Dialysis 6(0.9%) 8(1.7%) 11 (3.4%) 13(7.0%) 0.001
Crystalloid 447(68.3%) 312(67.8%) 213 (65.3%) 122 (65.6%) 0.753
Blood transfusions 111(17.0%) 84(18.3%) 70(21.5%) 56 (30.1%) 0.001
Fresh frozen plasma 32(4.9%) 34(7.4%) 19 (5.8%) 27 (14.5%) 0.001
Platelets 31(4.7%) 26(5.7%) 22 (6.7%) 25 (13.4%) 0.001
MTP Activation 19(2.9%) 15(2.6%) 5 (1.5%) 1(0.5%) 0.193
Home discharge 521(89.7%) 387(88.2%) 274(89.3%) 137(84.0%) 0.229
Rehabilitation 24(4.1%) 24(5.8%) 18(6.2%) 13(8.7%)
HLOS, median (Range) 5(1-125) 6(1-175) 8(1-144) 10(1-182) 0.001
ICU LOS, median (Range) 3 (1–48) 4(1-123) 5(1-144) 5(1-150) 0.001`
Ventilator, (yes) n (%) 94 (14.4%) 65(14.1%) 56(17.2%) 41(22.0%) 0.048
Ventilator days, median 
(Range)

3(1–28) 5(1-104) 8(1-144) 6(1-100) 0.007

Mortality, n (%) 68(10.6%) 19(4.1%) 18(5.5%) 23(12.4%) 0.001

Table 7  Patient outcomes strati-
fied frailty [5-Factor modified 
Frailty Index]

ARDS: Acute respiratory 
distress syndrome; CVA: 
Cerebrovascular Accident; 
FAST: Focused Assessment with 
Sonography in Trauma; HLOS: 
Hospital length of stay; ICU: 
Intensive Care Unit
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represented 55% of the observed mode of injury and had 
more falls in females than males [52]. The falling percent-
age was 47% overall; our lower age limit might explain 
the lower rate in males and the higher number of females 
involved in this mechanism (64% compared to 42% males), 
a finding that compares to the rest of the world. A prior study 
from the USA showed that the risk of fall increased with 
age, with an OR 1.52 for age 70–79 and an OR 3.40 for ≥ 80, 
whereas females fell 1.2 times more [53]. At the same time, 
the second mechanism was the MVC in a quarter, which is 
like other international reports [42, 51].

The chest was the most injured region in this cohort; Fer-
rah et al. reported a similar predominance in chest injuries 
among elderly trauma patients, who attributed that to the 
liberal use of computed tomography in recent data com-
pared to historical data [54].

Geriatric injured patients represent 20% of TICU admis-
sions in Spain [53], less than we observed in this cohort 
(30%). The higher percentage of critical care admissions 
may be due to our cohort’s higher incidence of TBI and 
medical comorbidities; it may also reflect more gener-
ous admission criteria, leaning toward safety and the fact 
that the ICU is under the trauma service management and 
leadership. There was no significant difference between the 
younger (55 - <65) and ≥ 65y in mortality and other clinical 
outcomes except for the total hospital LOS, which supports 
our newly designated cutoff age of 55years going with pre-
viously mentioned resources suggesting this new definition 
for geriatrics [9, 11, 12].

The most common discharge destination was home 
(81.5%). Around a fifth were discharged to a long-term 
rehabilitation facility, reflecting that some geriatric trauma 
patients cannot immediately regain their pre-injury func-
tional status [53]. The relatively low percentage of rehab 
disposition compared to other higher rates can be partially 
explained by the lower capture point of 55 and may reflect 
different social support systems.

This report indirectly reflects the higher cost of caring 
for this population, considering the higher length of hospital 
and ICU stay with a frequent need for operative orthopedic 
fixation in the elderly, the associated comorbidities and their 
treatments, and the need for rehabilitation and long-term 
services [11, 51].

Although the retrospective registry data collection was 
well maintained, this study is not without limitations. The 
retrospective design, the documentation errors, and the 
unidentified cofounders may affect outcomes. We only 
included admitted patients, so the study data does not 
include those who died at the scene upon arrival to the ED, 
those discharged after the ED assessment, or those who died 
after the discharge. We do not routinely document geriat-
ric-specific assessments like the frailty index or futility, 

including higher rates of mortality, morbidity, longer hos-
pital stays, unplanned events, and non-home discharges, as 
also reported in other surgical populations like the general 
surgery studies [31, 32, 34–36]; arthroplasty [37], multiple 
orthopedic trauma [38]; and more recently in the trauma 
population [19, 39]. Our cohort reflects a common phenom-
enon, with severely frail patients comprising approximately 
25% of the total group.

Qatar’s population is aging like the rest of the world, 
with [24–26, 33, 40–42], reflecting better health care and 
healthier, active lifestyles. In this cohort, we documented a 
recent increase in both selected age groups, those ≥ 65 and 
those 55–64 years old. The incidence of injuries per 10,000 
has increased among the elderly compared to the younger 
age group (55–64), making them a particularly high-risk 
group, conforming to published evidence. The global esti-
mate is that people > 65 will represent a fifth of the world 
population, especially in developed countries with better 
life expectancy and care [26, 33, 41, 42].

Interestingly, our data showed a male predominance 
across the entire age spectrum. This male dominance is 
well known for younger trauma patients but not for geriatric 
trauma. On the other hand, the percentage of females in the 
classic geriatric age group (≥ 65y) is at a near-normal sex 
distribution. Higher levels of physical activity and a pre-
dominance of male drivers could explain the persistent male 
predominance in the geriatric trauma population, while 
home falls are more in elderly females [42]. Nevertheless, 
another possible explanation is that patients with only ‘hip’ 
fractures, a classic female majority population, are not 
included in this analysis because they are not admitted to 
the trauma service or captured in the trauma registry. Nev-
ertheless, previously published local data on hip fractures 
in Qatar do not support this, as male predominance is also 
observed in the hip fracture population [43].

The study revealed a near-exclusive blunt mechanism 
of injury (penetrating was < 0.5%), with most falling from 
a standing position at ground level. The literature reports 
the similar pattern. Though with higher percentages [1, 2, 
5, 15, 16, 26, 42, 44, 45]. The underlying physiological 
changes, comorbidities, and treatments may all affect gait 
stability and balance, putting the elderly at a higher risk 
for this mechanism even at the ground level and in homes 
[27, 44–46]. Assaults, self-inflicted injuries, and elder abuse 
were very few, in contrast to a relatively higher percentage 
in Western data [46, 47].

The home was the most reported location for the inju-
ries, reflecting that most are in post-retirement and partly 
explaining the absence of the weekend and off-hours effects 
in this cohort. A similar home location for elder falls dom-
inates reports from the rest of the world [5, 48–51]. Fur-
thermore, the Al-Ain Hospital in the UAE showed that falls 
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Conclusion

In Qatar, 1 out of 11 trauma admissions were older than 55 
years with a male predominance (4:1). Falls at home were 
the main MOI, with TBIs and bleeding as the two leading 
causes of mortality in this population. Qatar’s trauma sys-
tem has created a geriatric trauma service and prioritized 
injury prevention for this population; however, the age cut-
off needs further elaboration to address the growing pub-
lic health problem of geriatric trauma. The modified FI-5 
performs well as a predictive tool in trauma patients with 
different age groups.
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pre-injury location, and geriatric trauma outcome score, and 
our registry lacks functional results at discharge. Although 
we lack a DGU, we recently instituted a geriatric service 
consult for all admitted injured patients above 65 years 
and for a selected group of younger patients (≥ 60). More-
over, data suggest that the modified FI-5 performs well and 
aligns with more comprehensive tools like the original FI 
or its modification, the mFI-11; it is easily obtainable from 
the TQIP database at admission and is simple to calculate. 
However, it cannot gauge the severity of each item, which 
represents an inherent limitation and may account for some 
of the contradictory findings.

One strength of this first report from the state of Qatar, 
and, to our knowledge, the most extensive description of the 
Middle East, is that there is sparse literature on this crucial 
and growing subpopulation at high risk for severe trauma in 
the region (Arab Middle East). We have used our findings 
to develop local clinical protocols to help clinicians take 
better care of these patients and increase their awareness 
of how age affects their outcomes and disposition. Further-
more, the recommendations for the ACS-COT [55] and oth-
ers [56–58] have galvanized us to form a Geriatric Trauma 
Care Program within our trauma system. There is excellent 
potential for providing specialized care with close monitor-
ing to impact mortality, functional outcomes, and associated 
costs of care.

These findings have also provided evidence for targeted 
injury prevention initiatives that will better address safety at 
home for the geriatric population of Qatar. The prevention 
of falls at home that affect the elderly has been prioritized 
by the Public Health Department of the Ministry of Public 
Health as it begins the process of creating national injury 
prevention guidelines. Similarly, the U.S. Department of 
Health and Human Services (DHHS) launched an initia-
tive (Healthy People 2030) that identified the prevention 
of falls in the elderly as a national priority to reduce ED 
visits from this crucial mechanism [59]. In future perspec-
tives, this work could help regionally investigate this vital 
problem and contribute to understanding its complexity and 
implications. We also believe that the age cutoff for geriatric 
trauma should be 55. There is a need to develop quality indi-
cators, study these patients, and generate robust evidence 
to inform care and prevention. Lastly, females represented 
only 17.5% of the study population, which could indicate a 
gender-biased result; however, this is a real reflection of the 
gender distribution among injured patients in Qatar [60, 61].

1 3

Page 13 of 15     82 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.emc.2006.01.005
https://doi.org/10.1016/j.emc.2006.01.005


H. Abdelrahman et al.

21.	 Asim M, El-Menyar A, Chughtai T, et al. Shock Index for the 
prediction of interventions and mortality in patients with Blunt 
thoracic trauma. J Surg Res. 2023;283:438–48. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​
.​1​0​1​6​/​j​.​j​s​s​.​2​0​2​2​.​1​0​.​0​6​7​​​​​.​​​

22.	 Theou O, Haviva C, Wallace L, et al. How to construct a 
frailty index from an existing dataset in 10 steps. Age Ageing. 
2023;52(12). https:/​/doi.or​g/10.10​93/ag​eing/afad221.

23.	 (ACS-COT) ACoSCoT. Resources for Optimal Care of the 
Injured Patient. 2014.

24.	 Finelli FC, Jonsson J, Champion HR, et al. A case control study 
for major trauma in geriatric patients. J Trauma. 1989;29(5):541–
8. https:/​/doi.or​g/10.10​97/00​005373-198905000-00001.

25.	 Brooks SE, Mukherjee K, Gunter OL, et al. Do models incorpo-
rating comorbidities outperform those incorporating vital signs 
and injury pattern for predicting mortality in geriatric trauma? J 
Am Coll Surg. 2014;219(5):1020–7. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​1​6​/​j​.​j​a​
m​c​o​l​l​s​u​r​g​.​2​0​1​4​.​0​8​.​0​0​1​​​​​.​​​

26.	 Gioffrè-Florio M, Murabito LM, Visalli C, et al. Trauma in 
elderly patients: a study of prevalence, comorbidities and gender 
differences. Il Giornale Di Chirurgia. 2018;39(1):35–40. ​h​t​t​​p​s​:​/​​/​d​
o​​i​.​o​​r​g​/​1​0​.​1​1​1​3​8​/​g​c​h​i​r​/​2​0​1​8​.​3​9​.​1​.​0​3​5​​​​​.​​​

27.	 Keller JM, Sciadini MF, Sinclair E, et al. Geriatric trauma: 
demographics, injuries, and mortality. J Orthop Trauma. 
2012;26(9):e161–5. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​9​7​/​B​O​T​.​0​b​0​1​3​e​3​1​8​2​3​2​
4​4​6​0​​​​​.​​​

28.	 Mangram AJ, Mitchell CD, Shifflette VK, et al. Geriatric trauma 
service: a one-year experience. J Trauma Acute care Surg. 
2012;72(1):119–22. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​9​7​/​T​A​.​0​b​0​1​3​e​3​1​8​2​4​1​f​0​
b​a​​​​​.​​​

29.	 Shifflette VK, Lorenzo M, Mangram AJ, et al. Should age be a 
factor to change from a level II to a level I trauma activation? J 
Trauma. 2010;69(1):88–92. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​9​7​/​T​A​.​0​b​0​1​3​e​3​
1​8​1​e​2​9​1​e​9​​​​​.​​​

30.	 Sauaia A, Moore FA, Moore EE et al. Early predictors of postin-
jury multiple organ failure. Archives of surgery (Chicago, Ill: 
1960) 1994;129(1):39–45. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​0​1​/​a​r​c​h​s​u​r​g​.​1​9​9​4​
.​0​1​4​2​0​2​5​0​0​5​1​0​0​6​​​​​​​

31.	 Xiong X, Zhang T, Chen H, et al. Comparison of three frailty 
scales for prediction of prolonged postoperative ileus following 
major abdominal surgery in elderly patients: a prospective cohort 
study. BMC Surg. 2024;24(1):115. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​1​8​6​/​s​1​2​8​9​
3​-​0​2​4​-​0​2​3​9​1​-​6​​​​​.​​​

32.	 Zhao F, Tang B, Hu C, et al. The impact of frailty on posttrau-
matic outcomes in older trauma patients: a systematic review and 
meta-analysis. J Trauma Acute care Surg. 2020;88(4):546–54. 
https:/​/doi.or​g/10.10​97/ta​.0000000000002583.

33.	 Colby Sandra L, aJMO. Projections of the size andComposition 
of the U.S. Population: 2014 to 2060, current Population reports. 
Washington DC: US Census Bureau; 2014. pp. P25–1143.

34.	 Ogata T, Sadakari Y, Nakane H, et al. The five-item modified 
frailty index predicts long-term outcomes in elderly patients 
undergoing colorectal cancer surgery. World J Surg Oncol. 
2023;21(1):268. https:/​/doi.or​g/10.11​86/s1​2957-023-03150-2.

35.	 Clements NA, Gaskins JT, Martin RCG 2. Predictive ability of 
Comorbidity Indices for Surgical Morbidity and Mortality: a sys-
tematic review and Meta-analysis. J Gastrointest Surgery: Offi-
cial J Soc Surg Aliment Tract. 2023;27(9):1971–87. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​
g​/​1​0​.​1​0​0​7​/​s​1​1​6​0​5​-​0​2​3​-​0​5​7​4​3​-​4​​​​​.​​​

36.	 Wang TN, An BW, Wang TX, et al. The effect of frailty and 
age on outcomes in elective paraesophageal hernia repair. Surg 
Endosc. 2023;37(12):9514–22. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​0​7​/​s​0​0​4​6​4​-​0​
2​3​-​1​0​3​6​3​-​9​​​​​.​​​

37.	 Traven SA, Reeves RA, Sekar MG, et al. New 5-Factor modified 
Frailty Index predicts morbidity and mortality in primary hip and 
knee arthroplasty. J Arthroplast. 2019;34(1):140–4. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​
g​/​1​0​.​1​0​1​6​/​j​.​a​r​t​h​.​2​0​1​8​.​0​9​.​0​4​0​​​​​.​​​

in an inclusive trauma system. Injury. 2012;43(9):1580–5. ​h​t​t​​p​s​:​/​​
/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​1​6​/​j​.​i​n​j​u​r​y​.​2​0​1​1​.​0​2​.​0​1​0​​​​​.​​​

4.	 Hashmi A, Ibrahim-Zada I, Rhee P, et al. Predictors of mortality 
in geriatric trauma patients: a systematic review and meta-analy-
sis. J Trauma Acute care Surg. 2014;76(3):894–901. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​
r​g​/​1​0​.​1​0​9​7​/​T​A​.​0​b​0​1​3​e​3​1​8​2​a​b​0​7​6​3​​​​​.​​​

5.	 Reske-Nielsen C, Medzon R, Geriatric, Trauma. Emerg Med Clin 
North Am. 2016;34(3):483–500. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​1​6​/​j​.​e​m​c​.​2​0​
1​6​.​0​4​.​0​0​4​​​​​.​​​

6.	 Lee H, Tan C, Tran V, et al. The utility of the modified Frailty 
Index in Outcome Prediction for Elderly patients with Acute trau-
matic subdural hematoma. J Neurotrauma. 2020;37(23):2499–
506. https:/​/doi.or​g/10.10​89/ne​u.2019.6943.

7.	 Brooks SE, Peetz AB. Evidence-based care of geriatric trauma 
patients. Surg Clin North Am. 2017;97(5):1157–74. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​
g​/​1​0​.​1​0​1​6​/​j​.​s​u​c​.​2​0​1​7​.​0​6​.​0​0​6​​​​​.​​​

8.	 Ortman SLCJM, Projections of the Size and Composition of the 
U.S. Population.: 2014 to 2060, Current Population Report. US 
Census Bureau, Washington D.C. P25-1143. Washington D.C; 
2015. Available from: ​h​t​t​​p​s​:​/​​/​w​w​​w​.​c​​e​n​s​​u​s​.​​g​o​v​/​​c​o​​n​t​e​n​t​/​d​a​m​/​C​e​n​s​
u​s​/​l​i​b​r​a​r​y​/​p​u​b​l​i​c​a​t​i​o​n​s​/​2​0​1​5​/​d​e​m​o​/​p​2​5​-​1​1​4​3​.​p​d​f​​​​ [Last Accessed; 
15 May 2024].

9.	 Caterino JM, Valasek T, Werman HA. Identification of an age cut-
off for increased mortality in patients with elderly trauma. Am J 
Emerg Med. 2010;28(2):151–8. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​1​6​/​j​.​a​j​e​m​.​2​0​
0​8​.​1​0​.​0​2​7​​​​​.​​​

10.	 Cooper Z, Maxwell CA, Fakhry SM, et al. A position paper: the 
convergence of aging and injury and the need for a Geriatric Trauma 
Coalition (GeriTraC). J Trauma Acute care Surg. 2017;82(2):419–
22. https:/​/doi.or​g/10.10​97/ta​.0000000000001317.

11.	 Fakhry SM, Morse JL, Garland JM, et al. Redefin-
ing geriatric trauma: 55 is the new 65. J Trauma Acute 
care Surg. 2021;90(4):738–43. https:/​/doi.or​g/10.10​97/ta​
.0000000000003062.

12.	 Goodmanson NW, Rosengart MR, Barnato AE, et al. Defining 
geriatric trauma: when does age make a difference? Surgery. 
2012;152(4):668–74. https:/​/doi.or​g/10.10​16/j.​surg.2012.08.017. 
discussion 674-5.

13.	 Calland JF, Ingraham AM, Martin N, et al. Evaluation and man-
agement of geriatric trauma: an Eastern Association for the sur-
gery of trauma practice management guideline. J Trauma Acute 
care Surg. 2012;73(5 Suppl 4):S345–50. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​9​7​/​
T​A​.​0​b​0​1​3​e​3​1​8​2​7​0​1​9​1​f​​​​​.​​​

14.	 Doody P, Lord JM, Greig CA, et al. Frailty: pathophysiology, 
theoretical and operational definition(s), Impact, Prevalence, 
Management and Prevention, in an increasingly economically 
developed and Ageing World. Gerontology. 2023;69(8):927–45. 
https:/​/doi.or​g/10.11​59/00​0528561.

15.	 Brown CV, Rix K, Klein AL, et al. A Comprehensive Investigation 
of comorbidities, mechanisms, Injury patterns, and outcomes in 
Geriatric Blunt Trauma patients. Am Surg. 2016;82(11):1055–62.

16.	 Oreskovich MR, Howard JD, Copass MK, et al. Geriatric trauma: 
injury patterns and outcome. J Trauma. 1984;24(7):565–72.

17.	 Al-Thani H, El-Menyar A, Khan NA, et al. Trauma quality 
improvement program: a retrospective analysis from a Middle 
Eastern National Trauma Center. Healthc (Basel Switzerland). 
2023;11(21). https:/​/doi.or​g/10.33​90/he​althcare11212865.

18.	 Subramaniam S, Aalberg JJ, Soriano RP, et al. The 5-Factor mod-
ified Frailty Index in the geriatric Surgical Population. Am Surg. 
2021;87(9):1420–5. https:/​/doi.or​g/10.11​77/00​03134820952438.

19.	 Tracy BM, Wilson JM, Smith RN, et al. The 5-Item modified 
Frailty Index predicts adverse outcomes in Trauma. J Surg Res. 
2020;253:167–72. https:/​/doi.or​g/10.10​16/j.​jss.2020.03.052.

20.	 Palmer C. Major trauma and the injury severity score–where 
should we set the bar? Annual proceedings Association for the 
Advancement of Automotive Medicine. 2007;51(13–29.

1 3

   82   Page 14 of 15

https://doi.org/10.1016/j.jss.2022.10.067
https://doi.org/10.1016/j.jss.2022.10.067
https://doi.org/10.1093/ageing/afad221
https://doi.org/10.1097/00005373-198905000-00001
https://doi.org/10.1016/j.jamcollsurg.2014.08.001
https://doi.org/10.1016/j.jamcollsurg.2014.08.001
https://doi.org/10.11138/gchir/2018.39.1.035
https://doi.org/10.11138/gchir/2018.39.1.035
https://doi.org/10.1097/BOT.0b013e3182324460
https://doi.org/10.1097/BOT.0b013e3182324460
https://doi.org/10.1097/TA.0b013e318241f0ba
https://doi.org/10.1097/TA.0b013e318241f0ba
https://doi.org/10.1097/TA.0b013e3181e291e9
https://doi.org/10.1097/TA.0b013e3181e291e9
https://doi.org/10.1001/archsurg.1994.01420250051006
https://doi.org/10.1001/archsurg.1994.01420250051006
https://doi.org/10.1186/s12893-024-02391-6
https://doi.org/10.1186/s12893-024-02391-6
https://doi.org/10.1097/ta.0000000000002583
https://doi.org/10.1186/s12957-023-03150-2
https://doi.org/10.1007/s11605-023-05743-4
https://doi.org/10.1007/s11605-023-05743-4
https://doi.org/10.1007/s00464-023-10363-9
https://doi.org/10.1007/s00464-023-10363-9
https://doi.org/10.1016/j.arth.2018.09.040
https://doi.org/10.1016/j.arth.2018.09.040
https://doi.org/10.1016/j.injury.2011.02.010
https://doi.org/10.1016/j.injury.2011.02.010
https://doi.org/10.1097/TA.0b013e3182ab0763
https://doi.org/10.1097/TA.0b013e3182ab0763
https://doi.org/10.1016/j.emc.2016.04.004
https://doi.org/10.1016/j.emc.2016.04.004
https://doi.org/10.1089/neu.2019.6943
https://doi.org/10.1016/j.suc.2017.06.006
https://doi.org/10.1016/j.suc.2017.06.006
https://www.census.gov/content/dam/Census/library/publications/2015/demo/p25-1143.pdf
https://www.census.gov/content/dam/Census/library/publications/2015/demo/p25-1143.pdf
https://doi.org/10.1016/j.ajem.2008.10.027
https://doi.org/10.1016/j.ajem.2008.10.027
https://doi.org/10.1097/ta.0000000000001317
https://doi.org/10.1097/ta.0000000000003062
https://doi.org/10.1097/ta.0000000000003062
https://doi.org/10.1016/j.surg.2012.08.017
https://doi.org/10.1097/TA.0b013e318270191f
https://doi.org/10.1097/TA.0b013e318270191f
https://doi.org/10.1159/000528561
https://doi.org/10.3390/healthcare11212865
https://doi.org/10.1177/0003134820952438
https://doi.org/10.1016/j.jss.2020.03.052


Predictors of prolonged hospitalization among geriatric trauma patients using the modified 5-Item Frailty…

Med. 2015;33(11):1635–8. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​1​6​/​j​.​a​j​e​m​.​2​0​1​5​.​0​
7​.​0​4​4​​​​​.​​​

52.	 Adam SH, Eid HO, Barss P, et al. Epidemiology of geriatric trauma 
in United Arab Emirates. Arch Gerontol Geriatr. 2008;47(3):377–
82. https:/​/doi.or​g/10.10​16/j.​archger.2007.08.018.

53.	 Chico-Fernández M, Llompart-Pou JA, Guerrero-López F, et al. 
Epidemiology of severe trauma in Spain. Registry of trauma in the 
ICU (RETRAUCI). Pilot phase. Med Intensiva. 2016;40(6):327–
47. https:/​/doi.or​g/10.10​16/j.​medin.2015.07.011.

54.	 Ferrah N, Cameron P, Gabbe B, et al. Ageing population has 
changed the nature of major thoracic injury. Emerg Med J. 
2019;36(6):340–5. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​1​3​6​/​e​m​e​r​m​e​d​-​2​0​1​8​-​2​0​7​9​
4​3​​​​​.​​​

55.	 Lenartowicz M, Parkovnick M, McFarlan A, et al. An evaluation 
of a proactive geriatric trauma consultation service. Ann Surg. 
2012;256(6):1098–101. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​9​7​/​S​L​A​.​0​b​0​1​3​e​3​1​8​
2​7​0​f​2​7​a​​​​​.​​​

56.	 Stevens JA, Corso PS, Finkelstein EA, et al. The costs of fatal and 
non-fatal falls among older adults. Injury Prevention: J Int Soc 
Child Adolesc Injury Prev. 2006;12(5):290–5. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​
.​1​1​3​6​/​i​p​.​2​0​0​5​.​0​1​1​0​1​5​​​​​.​​​

57.	 Ho VP, Adams SD, O’Connell KM, et al. Making your geriatric 
and palliative programs a strength: TQIP guideline implemen-
tation and the VRC perspective. Trauma Surg Acute care open. 
2021;6(1):e000677. https:/​/doi.or​g/10.11​36/ts​aco-2021-000677.

58.	 Egodage T, Ho VP, Bongiovanni T, et al. Geriatric trauma triage: 
optimizing systems for older adults-a publication of the American 
Association for the Surgery of Trauma Geriatric Trauma Commit-
tee. Trauma Surg Acute care open. 2024;9(1):e001395. ​h​t​t​​p​s​:​/​​/​d​o​​
i​.​o​​r​g​/​1​0​.​1​1​3​6​/​t​s​a​c​o​-​2​0​2​4​-​0​0​1​3​9​5​​​​​.​​​

59.	 Reduce fall-related deaths among older adults — IVP–08. 
Healthy People. 2030. The Office of Disease Prevention and 
Health Promotion (ODPHP). 2024. Available from: ​h​t​t​​p​s​:​/​​/​o​d​​p​h​p​​
.​h​e​​a​l​t​​h​.​g​o​​v​/​​h​e​a​​l​t​h​y​​p​e​o​​p​l​e​​/​o​b​​j​e​c​​t​i​v​e​​s​-​​a​n​d​​-​d​a​t​​a​/​b​​r​o​w​​s​e​-​o​b​j​e​c​t​i​v​e​
s​/​i​n​j​u​r​y​-​p​r​e​v​e​n​t​i​o​n​/​r​e​d​u​c​e​-​f​a​l​l​-​r​e​l​a​t​e​d​-​d​e​a​t​h​s​-​a​m​o​n​g​-​o​l​d​e​r​-​a​d​u​l​t​
s​-​i​v​p​-​0​8​​​​ [Last Accessed; 15 September 2024].

60.	 El-Menyar A, El-Hennawy H, Al-Thani H, et al. Traumatic injury 
among females: does gender matter? J Trauma Manag Outcomes. 
2014;8(8). https:/​/doi.or​g/10.11​86/17​52-2897-8-8.

61.	 El-Menyar A, Mekkodathil A, Asim M, et al. Maturation pro-
cess and international accreditation of trauma system in a rapidly 
developing country. PLoS ONE. 2020;15(12):e0243658. ​h​t​t​​​​p​​s​:​​/​​/​d​​
o​i​​.​​o​r​​g​/​1​0​.​1​3​7​1​/​j​o​u​r​n​a​l​.​p​o​n​e​.​0​2​4​3​6​5​8​​​​​.​​​

Publisher’s note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

38.	 Rege RM, Runner RP, Staley CA, et al. Frailty predicts mortality 
and complications in chronologically young patients with trau-
matic orthopaedic injuries. Injury. 2018;49(12):2234–8. ​h​t​t​​p​s​:​/​​/​d​
o​​i​.​o​​r​g​/​1​0​.​1​0​1​6​/​j​.​i​n​j​u​r​y​.​2​0​1​8​.​0​8​.​0​1​7​​​​​.​​​

39.	 Joseph B, Pandit V, Zangbar B, et al. Superiority of frailty over 
age in predicting outcomes among geriatric trauma patients: a 
prospective analysis. JAMA Surg. 2014;149(8):766–72. ​h​t​t​​p​s​:​/​​/​
d​o​​i​.​o​​r​g​/​1​0​.​1​0​0​1​/​j​a​m​a​s​u​r​g​.​2​0​1​4​.​2​9​6​​​​​.​​​

40.	 Trunkey DD, Cahn RM, Lenfesty B, et al. Management of the 
geriatric trauma patient at risk of death: therapy withdrawal deci-
sion making. Archives Surg (Chicago Ill: 1960. 2000;135(1):34–
8. https:/​/doi.or​g/10.10​01/ar​chsurg.135.1.34.

41.	 Albert M, McCaig LF, Ashman JJ. Emergency department visits 
by persons aged 65 and over: United States, 2009–2010. NCHS 
Data Brief. 2013;130:1–8.

42.	 Bonne S, Schuerer DJ. Trauma in the older adult: epidemiol-
ogy and evolving geriatric trauma principles. Clin Geriatr Med. 
2013;29(1):137–50. https:/​/doi.or​g/10.10​16/j.​cger.2012.10.008.

43.	 Alsaed OS, Abdulla N, Lutf A, et al. Incidence rate of osteopo-
rotic hip fracture in Qatar. Archives Osteoporos. 2021;16(1):150. 
https:/​/doi.or​g/10.10​07/s1​1657-021-01010-8.

44.	 Spaniolas K, Cheng JD, Gestring ML, et al. Ground level falls are 
associated with significant mortality in elderly patients. J Trauma. 
2010;69(4):821–5. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​9​7​/​T​A​.​0​b​0​1​3​e​3​1​8​1​e​f​c​6​c​
6​​​​​.​​​

45.	 Victorino GP, Chong TJ, Pal JD. Trauma in the elderly patient. 
Archives of surgery (Chicago, Ill: 1960) 2003;138(10):1093-8. 
https:/​/doi.or​g/10.10​01/ar​chsurg.138.10.1093

46.	 Llompart-Pou JA, Pérez-Bárcena J, Chico-Fernández M, et al. 
Severe trauma in the geriatric population. World J Crit care Med. 
2017;6(2):99–106. https:/​/doi.or​g/10.54​92/wj​ccm.v6.i2.99.

47.	 Kozar RA, Arbabi S, Stein DM, et al. Injury in the aged: geri-
atric trauma care at the crossroads. J Trauma Acute care Surg. 
2015;78(6):1197–209. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​9​7​/​t​a​.​0​0​0​0​0​0​0​0​0​0​0​0​
0​6​5​6​​​​​.​​​

48.	 Llompart-Pou JA, Chico-Fernández M, Sánchez-Casado M et 
al. Age-related injury patterns in Spanish trauma ICU patients. 
Results from the RETRAUCI. Injury. 2016;47 Suppl 3(S61-s65. 
https:/​/doi.or​g/10.10​16/s0​020-1383(16)30608-8

49.	 Labib N, Nouh T, Winocour S, et al. Severely injured geriatric 
population: morbidity, mortality, and risk factors. J Trauma. 
2011;71(6):1908–14. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​0​9​7​/​T​A​.​0​b​0​1​3​e​3​1​8​2​0​9​
8​9​e​d​​​​​.​​​

50.	 Oyetunji TA, Ong’uti SK, Bolorunduro OB, et al. Epidemiologic 
trend in elderly domestic injury. J Surg Res. 2012;173(2):206–11. 
https:/​/doi.or​g/10.10​16/j.​jss.2011.05.003.

51.	 Evans D, Pester J, Vera L, et al. Elderly fall patients triaged to the 
trauma bay: age, injury patterns, and mortality risk. Am J Emerg 

1 3

Page 15 of 15     82 

https://doi.org/10.1016/j.ajem.2015.07.044
https://doi.org/10.1016/j.ajem.2015.07.044
https://doi.org/10.1016/j.archger.2007.08.018
https://doi.org/10.1016/j.medin.2015.07.011
https://doi.org/10.1136/emermed-2018-207943
https://doi.org/10.1136/emermed-2018-207943
https://doi.org/10.1097/SLA.0b013e318270f27a
https://doi.org/10.1097/SLA.0b013e318270f27a
https://doi.org/10.1136/ip.2005.011015
https://doi.org/10.1136/ip.2005.011015
https://doi.org/10.1136/tsaco-2021-000677
https://doi.org/10.1136/tsaco-2024-001395
https://doi.org/10.1136/tsaco-2024-001395
https://odphp.health.gov/healthypeople/objectives-and-data/browse-objectives/injury-prevention/reduce-fall-related-deaths-among-older-adults-ivp-08
https://odphp.health.gov/healthypeople/objectives-and-data/browse-objectives/injury-prevention/reduce-fall-related-deaths-among-older-adults-ivp-08
https://odphp.health.gov/healthypeople/objectives-and-data/browse-objectives/injury-prevention/reduce-fall-related-deaths-among-older-adults-ivp-08
https://odphp.health.gov/healthypeople/objectives-and-data/browse-objectives/injury-prevention/reduce-fall-related-deaths-among-older-adults-ivp-08
https://doi.org/10.1186/1752-2897-8-8
https://doi.org/10.1371/journal.pone.0243658
https://doi.org/10.1371/journal.pone.0243658
https://doi.org/10.1016/j.injury.2018.08.017
https://doi.org/10.1016/j.injury.2018.08.017
https://doi.org/10.1001/jamasurg.2014.296
https://doi.org/10.1001/jamasurg.2014.296
https://doi.org/10.1001/archsurg.135.1.34
https://doi.org/10.1016/j.cger.2012.10.008
https://doi.org/10.1007/s11657-021-01010-8
https://doi.org/10.1097/TA.0b013e3181efc6c6
https://doi.org/10.1097/TA.0b013e3181efc6c6
https://doi.org/10.1001/archsurg.138.10.1093
https://doi.org/10.5492/wjccm.v6.i2.99
https://doi.org/10.1097/ta.0000000000000656
https://doi.org/10.1097/ta.0000000000000656
https://doi.org/10.1016/s0020-1383(16)30608-8
https://doi.org/10.1097/TA.0b013e31820989ed
https://doi.org/10.1097/TA.0b013e31820989ed
https://doi.org/10.1016/j.jss.2011.05.003

	﻿Predictors of prolonged hospitalization among geriatric trauma patients using the modified 5-Item Frailty index in a Middle Eastern trauma center: an 11-year retrospective study
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study design and population
	﻿Inclusion and exclusion criteria
	﻿Study variables
	﻿Frailty index calculation
	﻿Trauma management
	﻿Outcome measures


	﻿Statistical analysis
	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


