
ORIGINAL RESEARCH

©Copyright 2021 by the Academic Geriatrics Society / European Journal of Geriatrics and Gerontology published by Galenos Publishing House.

Eur J Geriatr Gerontol 

Introduction

In the elderly population, an increase in bone porosity and a 

decrease in bone tissue proportion are expected (1). In addition, 

falling is a health problem with a multifactorial etiology, 

especially over the age of 65 (2). Fractures are more common in 

older ages, because of lower bone quality and higher frequency 

of falls. Over the age of 65, the incidence of fractures is four 

times higher (3). With a worldwide aging population, the 

importance of the prevention and management of osteoporotic 

fragility fractures has emphasized over time. 

Hip fractures, distal radius fractures, proximal humerus 
fractures, and vertebral fractures are the most common four 
types of geriatric fractures (4-6). While most of the fractures 
are seen commonly in males, the incidence of fractures in 
older ages is two times higher in females than in males (7). 
Another prominent feature in elderly fractures is that while the 
upper extremity fractures are often treated conservatively, the 
lower extremity fractures, especially the hip fractures, require 
hospitalization and surgical intervention (8).

Geriatric fractures are commonly evaluated with health-related 
quality of life (Qol) instruments, such as Short Form 36 of the 
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Medical Outcomes Study (SF-36), Short Form 12 of the Medical 
Outcomes Study (SF-12), and EuroQol (EQ-5D) SF-12 [9, 10]. An 
important deficiency in literature regarding geriatric fractures 
is the fact that the relationship between fracture type and 
Activity Daily living (ADL) and mortality in geriatric patients 
is yet not to be investigated. Another point is the inadequacy 
of literature regarding the epidemiological study of fractures. 
Geriatric fractures have been examined with its subtypes and 
hip fractures subtypes was shown to emphasize their high 
mortality and morbidity (7). Alarkawi et al. made attention to 
the adequate research on fractures besides hip and vertebra 
fractures (11). This elderly group experience many comorbidities 
and major problems, such as osteoporosis and sarcopenia, which 
are difficult to change (12, 13). Perhaps it is important that they 
can continue their independent life and these patients should 
be evaluated with Activity Daily living.

Knowledge of the frequency of geriatric fracture types and 
independency life rates will provide insights on its prevention 
in the community as well as aid the determination of effective 
treatment strategies.

Our study aimed to determine the epidemiological characteristics 
of geriatric fractures and the effect of fracture types on loss of 
daily life activities and mortality with one-year follow-up.

Materials and Methods

Patients 

In this study, a total of 535 patients (over 65 years of age) who 
were diagnosed with fractures in Orthopedics and Traumatology 
Clinic between January and December 2019 were retrospectively 
analyzed. Multiple fractures (n = 8) and periprosthetic fractures 
(n = 5) were excluded. A total of 522 patients with extremity 
and axial skeletal fractures were included in this study (Figure 
1). Fractures were classified into 17 types as to their locations 

(Table 1). Incidence of the fracture types among geriatric 
patients was defined. Epidemiological data of these patients, 
including age, gender, and comorbidities.

Hospitalization and Operation 

General and extremity examinations were performed in the 
emergency department. Hospitalization was applied to patients 
who had surgical indications according to the fracture site and 
who were vitally unstable or expected to have instabile fracture. 
Patients who did not require surgical intervention and were vitally 
stable were discharged with their specific recommendations. 
Surgical treatment was done after hospitalization in line with 
the anesthesia risk ratio and patient approvals. Mechanical and 
medical deep venous thrombosis prophylaxis was administered 
immediately after hospitalization. Hospitalization and operation 
ratio of the fractures were determined.

Mortality

Mortality evaluated in 522 included patients. The exitus patients’ 
data were collected from the death reporting system record. 
Besides fracture types, other variables relationship between 
mortaliy was determined. 

Figure 1. Flow chart of patients enrolled in the study

Table 1. Classification of cetabula ceta according to the 
fractures locations
Fracture types Subtypes for some fracture

Hip fractures
Intertrochanteric, femural 
neck, subtrochanteric 
fractures

Vertebra fractures Lombar, thoracal and cervical 
fractures

Humerus proximal fractures

Distal radius fractures

Ankle fractures All malleol fractures

Foot fractures Metatars, phalanx and tarsal 
fractures

Hand fractures Metakarp, phalanx and carpal 
fractures

Pelvis and cetabular fractures

Tibial plateau fractures

Patella fractures

Tibial fractures Tibial saft and distal tibia 
fractures

Femural fractures Femural saft and distal femur 
fractures

Humerus fractures Humeral saft and distal 
humerus fractures

Radius fractures Radius saft and proximal 
radius fractures

Ulna fractures Ulnar saft and proximal ulna 
fractures

Clavicula fractures

Scapula fractures
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Activity Daily living (ADL)

Basic ADL scale (BADLs) was applied to the patients at the 
final control (12–24 months). Barthel and Katz indexes were 
evaluated for Basic ADLs (14, 15). The Katz index measures six 
items: bathing, dressing, toileting, transferring (bed to chair 
and back), maintaining continence and feeding. Each of items 
was evaluated with one point, with a maximum of 6 points 
being obtainable. Functional independent patient is indicated 
by a Katz index of 6, while a functional dependent patient is 
indicated by a Katz index < 6. validity and reliability of the 
Turkish version of Katz index evaluated in healthy volunteers 
after 65 years of age Arik et al. (16). The Barthel Index comprises 
10 items (feeding, bathing, groomimg, dressing, bowel control, 
bladder control, toilet use, transfers, mobility on level surcafes 
and stairs) with a maximum of 100 points being obtainable. 
Validity and reliability of the Turkish version of Barthel index 
was assessed by Kucukdeveci et al. (17). A total of 114 exitus 
patients, patients with Katz index <6 before fracture (n = 
8), and missing patients (n = 84) were excluded for BADLs 
evaluation. BADLs was performed for 312 patients (Figure 1). 
The relationship between fracture types and decrease of BADLs 
was determined.

Statistics

Data obtained in the study were analyzed statistically using SPSS 
v.22 software, and at a confidence interval of 95%. Qualitative 
data were stated as frequency distribution and quantitative 
data were stated as mean, minimum and maximum values. The 
χ2 test was applied

to categorical data and the Student’s t-test to quantitative data. 
Normality of data distribution was tested with the Shapiro–Wilk 
test. Demografic values were evaluated with the Mann Whitney 
U-test. Mortality, Barthel and Katz index of the fractures were 
evaluated with the Kruskal Wallis. The relationship between 
fractures types and mortality, and Katz index evaluated with the 
Mann Whitney U-test and Chi-square test. A value of p<0.05 
was accepted as statistically significant.

Results
Mean age of the patients was 76.24 ± 7.6 (range: 65–96) and 
female-to-male ratio was 7/3. There were 53% lower extremity 
fractures, 35% upper extremity fractures, 7% vertebra fractures 
and 5% pelvis-acetabular fractures. The demographic data of 
the patients were presented in Table 2. While 37.5% of the 
patients were hospitalized, 32.5% of the patients were operated. 
Mortality ratio was 21%.

Four fracture types, which constitute 60% of the fractures were 
noted: hip fractures (29.5%), vertebra fractures (7%), distal 
radius fractures (16%) and proximal humerus fractures (8%). 
Frequency of the geriatric fractures are presented in Figure 2.

The hospitalized patients with hip fractures were 72.5% and other 
fracture types hospitalized are given in Figure 3. Only 6% of the 
patients with upper extremity fractures underwent surgery. The 
mean follow-up period of the patients was 16 (range: 12–24) 
months and the mortality ratio was 21%. The mortality ratios in 
the fracture types respectively; hip %46 (n=72), pelvis-acetabular 
%34 (n=9), vertebra %20 (n=8), tibia plateau %34 (n=4), ankle 
%14 (n=6), proximal humerus %25 (n=9) and distal radius 
fractures %6 (n=4). There was a statistical difference between 
mortality and fracture types (p<0.05). Mortality was affected by 
variables such as age, comorbidity, and operation (Table 4).

Table 2. Demographic data of the patients
n=522 Frequency

Age 76.24±7.6 (65-96)  

65-75 247 45.5%

75-85 196 36%

>85 100 18.5%

Gender

Female/male 384/159

Follow-up 16±1 (12-24)

Side

Right/left 266/237

Vertebra 36

Subtype

Upper extremity 190 35%

Lower extremity 290 53%

Vertebra 37 7%

Pelvis-acetabulum 25 5%

Season

Summer 147 29%

Spring 157 27%

Winter 123 23%

Autumn 116 21%

0 20 40 60 80 100 120 140 160 180

Scapula fractures
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Ulna fractures
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Humerus fractures
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Hand fractures
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Ankle fractures
Pelvis-acetabular fractures

Vertebra fractures
Proximal humerus fractures

Distal radius fractures
Hip fractures

Figure 2. Frequency of fractures types
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While 75% of the patients had a Katz index of 6 point, 25% 
of the patients were not completely functionally independent. 
Regarding the Barthel index values, 70% of the patients had 100 
points. There was a statistical difference between BADLs and 

fracture types (Table 3). Barthel index was lower in the patients 
with hip, vertebra, and femoral fractures than other fractures. 
Katz index was affected by variables such as age, comorbidity, 
and operation (Table 5).

Discussion
Aging is associated with a higher fracture risk and diminished 
capacity of bone to heal. Bone fractures are common in the 
elderly, with residual lifetime fracture risk in a person aged 
60 years reported to be %29 in males and 56% in females 
(18). Regeneration of bone defects often presents significant 
challenges, particularly in these patients with decreased tissue 
regeneration capacity (19). Many cases of delayed union and 
non-union are idiopathic in nature, several reports have 
suggested that these complications are more common in the 
elderly (20). Geriatric fractures can lead to work absence, 
decreased productivity, disability, impaired quality of life, health 
loss, and high health-care costs and are a major burden to 
individuals, families, societies, and health-care systems (21). Our 
study aimed to determine the frequency of geriatric fracture 
types and effect of fracture types on loss of activity daily living 
(ADL) and mortality with one-year follow-up .

In studies regarding aged-related fractures, hip fractures, 
vertebral fractures, and distal radius fractures are common 
fractures. The incidence of fractures is affected by geographic, 
ethnic, and socio-economic factors (22). While hip fractures 
are 11 times more incident in European countries, vertebral 
fractures were 3 times more incident in Scandinavian countries 
(23). Geriatric cases were most commonly located at the 
femur (43.4%), followed by radius (11.8%), humerus (10.6%), 

Table 3. Basic activity of daily life of fracture types

Frequency 
(n=512)

Barthel 
(n=312)

Katz 
(n=312)

Total 95±11.4 5.5±1

P value 0.005* 0.004*

Hip fractures 29.5% 90.7±14.1 5±1.3

Vertebra fractures 7% 88.7±19.5 5.1±1.4

Distal radius fractures 16% 98±1.3 5.9±0.3

Proximal humerus 
fractures 8% 93±11.7 5.3±1

Pelvis-cetabular fractures 5% 98±4.4 5.8±0.4

Tibial plateau fractures 3% 94±8.9 5.4±0.9

Patella fractures 1% 100 6

Ankle fractures 8.5% 100 6

Hand fractures 6.3% 98.5 5.8

Foot fractures 7.9% 100 6

Tibial fractures 1% 90 5

Femural fractures 1% 90 5

Humerus fractures 2% 100 6

Radius fractures 1% 100 6

Ulna fractures 1% 100 6

Clavicula fractures 1% 100 6

Scapula fractures 1% 100 6

*: p<0.05 and there is a significant statistical difference

Table 4. Relationship between demografic values and 
mortality

Exitus Live p

114 408
Age 80.7±7.6 74.7±6.9 ≤0.001*
Sex (F/M) 41/16 112/50 0.820
Comorbidity number 2.03±1 1.64±1.1 0.002*
*: p<0.05 and there is a significant statistical difference

Table 5. Relationship between demografic values and basic 
activity of daily life 

Katz 
index<6

Katz 
index=6

p

74 238

Age 78.5±7 73.5±6.5 ≤0.001*

Sex (F/M) 25/12 82/37 0.878

Comorbidity number 1.48±1 2.2±1.2 ≤0.001*

*: p<0.05 and there is a significant statistical difference
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Figure 3. Hospitalization and operation of the fracture types
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and lumbar vertebra (3%). Fractures in geriatric cases are 
most commonly seen in women (61%), among those treated 
surgically (67%), and during winter (32.9%). In incident studies, 
diagnostic determination of vertebral fractures is difficult, since 
they are ignored over time and since no further examinations 
are performed (8). In our study, the four most common fractures 
were respectively: hip fractures (%29.5), distal radius fractures 
(%16), proksimal humerus fractures (%8) and vertebra fractures 
(%7). In addition, it was seen 2 times more frequently in women. 
Geritric fractures are more common in summer and spring, but 
less common in winter and autumn in our study.

Aged-related fractures have never been evaluated with BADL. 
Katz and Barthel indexes are often used for BADL. Barthel 
Index is one of the most widely-used tools for assessment of 
functional independence (14). Kucukdeveci et al. in patients 
with stroke and spinal cord injury (17). Katz index is a shorter 
assessment and may be easier for patients (15). Arik et al. 
determined after 65 years of age the Katz index as 4.7 ± 1.6 
and the Barthel Index as 86 ± 25 (16). In our study were found 
Katz index as 5.5 ± 1 and Barthel Index as 95 ± 11.4 for geriatric 
fractures. In line with these values, it is important to note that 
the rate of complete independence was low in the patients >75 
years old. In our study, mild dependence (range: 62–90) was 
observed in vertebral, hip, and femur fractures according to the 
Barthel index, while complete independence (range: 91–99) was 
observed in other fractures. In a prospective evaluation of hip 
fractures, low ADL values was observed and the mortality rate 
of these patients was determined (24). In another study, ADL 
and Charlson comorbidity scores were used during follow-up to 
determine re-hospitalization after hip surgery (25).

Fractures are more mortal among the elderly than in normal 
population (11). Hip and vertebral fractures cause more 
morbidity and mortality than other fractures (26, 27). There 
is limited information about the effect of several fractures on 
mortality, except for vertebra and hip fractures. Alarkawi et al., 
in their study, mentioned the significant effect of proximal, 
non-hip, non-vertebra fractures, and subsequent fractures 
on mortality, excluding hip fractures (11). Although mortality 
is most common in lower extremity fractures; resulted in 
mortality in 46% of patients with hip fractures and 34% of 
patients with pelvis fractures in our study. On the other hand, 
20% mortality was observed in vertebral fractures and it was 
not higher than expected. Apart from the type of fracture, 
variables such as advanced age and comorbidity, also increase 
mortality. Hip fractures have been frequently investigated in 
the literature because they are both common and mortal in 
elderly. Mortality has been found in many studies to correlate 
with age and comorbid conditions such as chronic liver, kidney, 
or cardiovascular diseases and pneumonia and dementia in hip 
fractures (28, 29). The other factors associated with mortality 
were cognitive impairment, delirium, living with caregiver, 
smoking and poor function before fracture (29, 30). When 

evaluating mortality for elderly patients, it is necessary to 
consider a lot of risk factors.

Study Limitations

This study has several limitations, which include collection of 
data from a single center and its retrospective design. This study 
is innovative due to its inclusion of all fracture types and the 
questioning ADLs; however, the addition of multi-center studies 
with more patients in the future will increase the reliability and 
generalizability of the data. Another limitation of this study is 
the lack of data on status of patients in terms of osteoporosis.

Conclusion
Hip fractures in the geriatric forties constitute a major burden in 
Turkish population. High functional dependency and mortality 
are expected due to patients with geriatric fractures, especially 
the hip, femur, and vertebra fractures. The patients have upper 
extremity fractures can reach a high rate of full BADLs at one 
year follow up.
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