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Öz
Amaç: Vertebral kırıklar geriatrik hastalarda yaşam kalitesini bozmakta ve ekonomik maliyeti artırmaktadır. Bu çalışmada, geriatrik hastalarda 
spontan vertebral fraktür oranlarını ve risk faktörlerini belirlemeyi amaçladık.
Gereç ve Yöntem: 1 Ocak-30 Haziran 2018 tarihleri arasında fiziksel tıp ve rehabilitasyon polikliniğine dorsalji şikayeti ile başvuran 65 yaş 
üstü hastaların verileri retrospektif olarak incelendi. Torakal ve lomber omurga grafilerinde kırık saptanan 136 hasta çalışmaya alındı. Hastaların 
vitamin D düzeyi, osteoporoz tedavileri, diabetes mellitus, kronik böbrek yetersizliği ve tiroid disfonksiyonları kaydedildi.
Bulgular: Hastaların (kadın/erkek: 119/17) yaş ortalaması 73,9±6,6 idi. Yetmiş dört kişide (%54,4) spontan vertebra kırığı saptandı. Vertebral 
kırıklar, alt torasik ve üst lomber bölgede yoğunlaşmaktaydı. Hastalar grup 1; 65-74 yaş arası, grup 2; 75 yaş ve üstü hastalar olarak gruplara 
ayrıldı. Grup 2’deki spontan vertebra fraktür oranları istatistiksel olarak anlamlı derecede yüksekti (p˂0,05). Regresyon analizine göre yaş, 
kadın cinsiyet ve osteoporoz varlığı vertebral fraktür açısından belirgin risk faktörüydü.
Sonuç: Geriatrik hastalarda vertebral kırıklar dramatik şekilde artmaktadır. İleri yaş (>75 yıl) vertebral kırıklar için majör ve bağımsız risk 
faktörüdür. Maliyetinin yüksek olması ve yaşam kalitesini olumsuz etkilemesi nedeniyle geriatrik hastalarda kemik kalitesine yönelik tanı ve 
tedavilerin zamanında yapılması gerekmektedir.
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Objective: Vertebral fractures impair the quality of life in the geriatric patients and increase their economic costs. In this study, we aimed to 
identify spontaneous vertebral fracture rates and associated risk factors in the elderly.
Materials and Methods: Patients over the age of 65 years who were admitted to our physical medicine and rehabilitation outpatient clinic 
with back pain between January 2018 and June 2018 were examined retrospectively. A total of 136 patients with thoracic and lumbar spine 
fractures were included in this study. Data regarding osteoporosis treatment, diabetes mellitus, chronic renal failure and thyroid dysfunctions 
as well as vitamin D levels were recorded for all patients.
Results: The mean age of the patients (female/male: 119/17) was 73.9±6.6 years. Spontaneous vertebral fractures were detected in 74 
patients (54.4%). Vertebral fractures were concentrated in the lower thoracic and upper lumbar regions. The patients were divided into the 
following two groups: Group 1 (65-74 years old) and group 2 (≥75 years old). Moreover, the rate of vertebral fracture was significantly higher 
in group 2 than in group 1 (p˂0.05). Regression analysis revealed that age, female gender and the presence of osteoporosis were associated 
with vertebral fractures.
Conclusion: Vertebral fractures increase dramatically in geriatric patients. Furthermore, advanced age is an independent risk factor for 
vertebral fractures. Due to the high diagnostic and treatment costs as well as negative impacts of vertebral fractures on the quality of life, its 
diagnosis and treatment must be performed in a timely manner for the geriatric patients.
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Introduction

Osteoporosis is a skeletal system disorder characterized by the 
deterioration of bone fragility and fracture probability as a result 
of degradation of low bone mass and bone micro-architecture. 
The bone matrix consists of mineral, collagen, water and a 
small amount of non-collagen proteins. Changes within these 
components or changes in the interaction between any or all of 
these components contribute to fracture (1).
The genetic predisposition is also important in the relationship 
between mechanical loading and bone strength concerning 
fracture. Two mechanical forces that affect the bone is gravity and 
muscle contraction. The ability of the bone to meet mechanical 
loading depends on bone mineral density (BMD), muscle mass 
and quality (2). The changes in muscle fascicule architecture and 
changes in volume are also very important for muscle strength. 
In old age, the sarcopenia and the skeletal muscles weaken and 
shrink (3). It was shown that the elderly experienced different 
dynamic spinal stiffness and loading compared to young adults 
for a functional lifting task (4). Osteoporotic vertebra fracture 
occurs when the forces applied to the vertebral body exceed the 
strength of the vertebrae. The person’s height, weight, muscle 
strength, movement performance, spinal curvature, intervertebral 
disc, bone size, density, micro-architecture, collagen changes are 
factors affecting spine biomechanics (5,6). The most common 
osteoporotic fractures in old age are a significant health problem 
as they lead to a decrease in quality of life, increased morbidity 
and mortality, all of which cause great economic costs (7,8).
Some of the risk factors identified for osteoporotic fractures 
include advanced age, decreased BMD, chronic inflammatory 
disease, endocrine system diseases [diabetes mellitus (DM), 
thyroid], glucocorticoid use, chronic renal and hepatic 
insufficiency, low vitamin D level, and smoking and alcohol use 
(9-12). Fractures are most commonly seen in the wrist, hip, 
humerus, pelvis, rib and the vertebra. The clinical features of 
non-vertebral fractures are noticeable at the time they occur. 
Unlike fractures in other skeletal areas, one-third of vertebral 
fractures are not clinically noticeable unless a spinal visualization 
is conducted (12,13). When a vertebral fracture occurs, clinical 
pain, increased kyphosis, a decrease in respiratory capacity, 
gastroesophageal reflux, decreased physical activity and an 
increased risk of falling linked to balance disorder may be 
observed (12).
In this study, we aimed to identify spontaneous vertebral fracture 
rates and associated risk factors in elderly people.

Materials and Methods

The records of the patients over the age of 65 admitted to 
our physical therapy and rehabilitation polyclinic between 
1 January-30 June 2018 with complaints of back pain were 
examined retrospectively through our hospital’s computer 
record system. Within these dates, the records of 752 patients 
were examined. A total of 136 patients with thoracic and lumbar 
spine radiographs and fractures were included in the study. 

Vertebral radiographs of patients were evaluated by researcher 
physicians. Presence of fractures in patients; T4-L5 in lateral spinal 
radiographs anterior, middle and/or posterior heights in inter-
vertebrae 20% reduction in neighbouring vertebrae is defined 
as fracture evaluated by semicantitive method (6). Presence of 
fracture; lateral height in at least one vertebra between T4 and 
L5 in spinal radiographs it was determined by observing the loss 
(14). The patients’ 25-hydroxyvitamin D levels, whether they 
were taking osteoporosis treatment, DM, chronic renal failure 
and thyroid dysfunctions were recorded. 
The patients were divided into two groups according to the 
relationship between spontanous vertebral fractures and age. 
Group 1 was defined as the patients between 65-74 years of 
age and group 2 was defined as the patients at or above the 
age of 75.
We excluded patients from the study whose data we could 
not access and who had a history of rheumatologic disease, 
malignancy and trauma. 
The ethics committee approval for this study was made by 
Yıldırım Beyazıt University Faculty of Medicine Clinical Research 
Ethics Committee (decision no: 231, date: 24.10.2018). This 
study adheres to the ethical rules reported in the 1964 Helsinki 
Declaration, which were revised in 2013.

Statistical Analysis

Statistical analyses were made with the SPSS 22.0 package 
program. Following descriptive statistical analyses, Mann-Whitney 
U and Student t-tests were performed based on the distribution 
of the data in the cross-group comparison. The categorical 
data were analyzed with the chi-square or Fisher’s Exact Test 
(when Levene’s test was significant). Binary logistic regression 
analysis was performed with the logistic regression method. The 
independent variables (gender, age, 25-hydroxyvitamin D

3
 level, 

osteoporosis treatment and comorbidity status) were included 
in the binary regression analysis. Presence of vertebra fracture 
was the dependent variable. The statistical significance of the 
results was evaluated at p<0.05. Post-hoc power analyses were 
performed with using G*Power 3.0.10 program (Heinrich-Heine 
Universität, Düsseldorf, Düsseldorf, Germany) and power of 
the study (1-β) was calculated as 0.61 (alpha coefficient was 
accepted as 0.05, effect size was accepted 0.3).

Results

The mean age of 136 patients (female/male: 119/17) was 
73.9±6.6. A spontaneous vertebral fracture was detected in 
74 people (54.4%). Vertebral fractures were concentrated in 
the lower thoracic and upper lumbar region. In terms of the 
number of vertebral fractures, it was observed that 25.7% 
had 1, 36.5%-2, 13.5%-3, 13.5%-4 and 10.8% had 5 vertebral 
fractures. The average level of vitamin D was 22.3±13.4 mg/
dL. The demographic and clinical features of the patients are 
shown in Table 1. When the patients were divided into two 
groups; 65-75 years of age and over 75, the spontaneous 
vertebral fracture rates were significantly higher in patients over 
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the age of 75 than in patients aged 65-75 (p˂0.05). Differences 

were not found between the two groups in terms of gender, 

vitamin D level, osteoporosis treatment and systemic disease. 

The comparison of the fracture and clinical features of patients 

based on age groups is shown in Table 2. In binary logistic 

regression analysis, age [odds ratio (OR): 1.181, 95% confidence 

interval (CI): 1.031-1.352, p˂0.05], female gender (OR: 6.301, 

95% CI: 1.678-23.655, p˂0.05), and presence of osteoporosis 

(OR: 2.554, 95% CI: 1.023-6.375, p˂0.05) were associated with 

vertebra fracture positivity (Table 3).

Discussion

The determination of the previous vertebral fractures provides 

important information in assessing the risk of fracture in patients. 

It provides a guide in the prevention of fractures and the shaping 

of treatment following fracture. The most important conclusion 

of this study is that the presence of unnoticeable vertebral 

fractures in individuals over the age of 65 is considerably high 

and, in particular, independent of other factors dramatically 

increasing in individuals over the age of 75.

Contrary to fractures in other skeletal regions, it has been 

demonstrated by some studies that vertebral fractures were 

not clinically recognized unless a spinal scan was performed 

(12). In a study of 567 patients with an average age of 72, it 

was reported that 143 patients (25.2%) had a spontaneous 

radiographic vertebral fracture (15). Merle et al. (16) in their 

study on the vertebral fracture awareness of 45 females aged 

between 60-85 years and 53 male patients between the ages 

of 50-85 years found that 48.89% of women and 64.15% of 

men indicated that they were unaware of the vertebral fracture 

of the body. In the study of Reniu et al. (15) an undiagnosed 

vertebral fracture was detected in a quarter of patients admitted 

with non-spinal fractures. In a study by Sanfélix-Genovés et al. 

(17) which evaluated 824 post-menopausal women in the 50-87 

age range, the ratio of vertebral fractures was 21.4% and 46.3% 

for women over 75 years of age. Only 1.5% of women reported 

that they were aware of the vertebral fracture. In another study 

in which 232 post-menopausal women were evaluated in our 

country (age: 35-89), the vertebral fracture ratio was found 

to be 12.1% (18). In our study, the vertebral fracture rate was 

54.4% in patients over 65 years of age, and the rate of fractures 

was high in patients over the age of 75, independent of gender.

In a study on risk factors in osteoporotic vertebral fractures 

in our country, it was found that advanced age formed a 

Table 1. Demographic and clinical features of geriatric 
patients with back pain

n=136

Age (mean ± SD) 73.9±6.6

Female/male n (%) 119 (87.5)/17 (12.5)

Those with vertebral fractures n (%) 74 (54.4)

Those having osteoporosis treatment 
n (%)

91 (66.9)

25-(OH)D
3
 level (ng/mL) (mean ± SD) 22.3±13.4

Presence of systemic disease n (%)

Diabetes mellitus n (%) 44 (32.6)

Thyroid dysfunction n (%) 27 (19.9)

Chronic kidney disease n (%) 32 (23.5)

Spread of vertebral fractures number

T7 3

T8 12

T9 9

T10 14

T11 31

T12 33

L1 29

L2 25

L3 15

L4 9

L5 3

25-(OH)D
3
: 25-hydroxyvitamin D

3
, SD: Standard deviation

Table 2. Comparison of vertebral fracture and clinical features in geriatric patients according to age groups

Group 1 (n=84)
Patients in the 65-75 age 
range

Group 2 (n=52)
Patients 75 years of age 
and above

 p-value

Gender 
Female/male n (%)

72/12
(85.7/14.3)

47/5 
(90.4/9.6)

0.424

25-(OH)D
3
 mg/dL (mean ± SD) 22.0±14.4 22.7±11.8 0.456

Patients receiving osteoporosis 
treatment n (%)

52 (61.9) 39 (75) 0.115

Presence of vertebral fracture n (%) 35 (41.7) 39 (75) <0.05

Presence of diabetes mellitus n (%) 26 (30.9) 18 (34.6) 0.657

Presence of thyroid disease n (%) 19 (22.6) 8 (15.4) 0.304

Presence of chronic renal failure n (%) 18 (21.4) 14 (26.9) 0.463

25-(OH)D
3
: 25-hydroxyvitamin D

3
, SD: Standard deviation
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significantly high risk for vertebral fracture (19). A study where 
15,570 patients from 19 European countries and 36 centres 
were radiographically evaluated, found that the vertebral 
deformity rate was similar in both sexes in all centres (in the 
range of 6.7%-20.2% in females and in the range 7.5%-19.8% 
for males) and its prevalence had been reported to increase 
with age in both sexes (20). Waterloo et al. (21) in a study of 
2,887 patients in the age range of 30-87 years found that the 
proportion of vertebral fractures in women is 13.8% and 11.8% 
in males; 20.3% in men over the age of 70, 19.2% in women, 
and indicated that they found a significant increase in vertebral 
fracture rate with age for both sexes. It was reported in a multi-
center study that was conducted in Canada that age is the most 
significant determinant for vertebral fracture (22). In our study, 
the vertebral fracture rate in the 65-75 age range was 41.7%, 
and 75% over the age of 75, and fractures increased with age 
in both sexes. These findings show a similarity to the data in the 
literature.
In the present study of ours, it was determined that female 
gender is a significant risk factor for osteoporosis and vertebral 
fractures. In the European Prospective Osteoporosis Study, it 
was reported that the incidence of vertebral fractures was 
higher in females at all age groups compared to males, and 
this increase was higher at a significant level over 75 years 
of age (23). In a study by Wáng et al. (24), future vertebral 
fractures risk in older females with or without osteoporotic 
vertebral fractures was found to be much higher compared to 
older males. In a study conducted in 12 countries to examine 
age and sex-specific non-traumatic fractures, it was reported 
that vertebral fracture was much more common in females 
(25).
Decreased BMD and vitamin D deficiency were defined as risk 
factors for vertebral fracture in the elderly (12). Waterloo et 
al. (21) reported that low BMD was a risk factor for vertebral 
fracture in both sexes. The study of Reniu et al. (15) shows 
that 49.5% of vertebral fractures have osteoporosis. In another 
study comparing patients with and without vertebral fractures, 
it was found that both groups were similar in terms of age, 
BMD and systemic disease and that the lumbar T-score was 
significantly lower in those with the fractures (18). In a study 

that was conducted by Kanis et al. (26), it was determined 
that vertebral fracture risk was 9-12-fold more in individuals 
with low BMD. When Demirdal et al. (27) evaluated the rate 
of vertebral fracture in patients with osteoporosis, they found 
that the vertebral fracture rate was 18.9% in patients with 
primary osteoporosis and 18.2% in secondary osteoporosis. 
Imai et al. (13) which evaluated the fracture incidence of 337 
patients over 65 years of age, reported that fracture incidence 
with patients on osteoporosis treatment is lower (14.5%) and 
that there is a significant increase in vertebrae and hip fractures 
in the 70-89 age range. In our study, we found that vertebral 
fractures were more in individuals who received osteoporosis 
treatment, i.e. those with osteoporosis, independently from 
other variables.
Tamaki et al. (28) with their 15-year study where they screened 
1,211 women over 50 years of age without early menopause 
and/or any condition affecting bone metabolism, found that 
vertebral fracture was significantly higher in patients with a 
level of vitamin D< 20 ng/dL compared to those with a vitamin 
D level >20. In another study focusing on the relationship 
between vertebral fracture and vitamin D, 246 back pain 
patients of an average age of 69 who had a vertebral fracture 
had their vitamin D levels compared to 392 non-fracture back 
pain patients with an average age of 63. The level of vitamin D 
in those with vertebral fractures was found to be significantly 
lower (29). 
In our study, 66.9% of our patients were under treatment for 
osteoporosis and the average vitamin D level was 22.29 ng/dL. 
We were unable to access information on whether our patients 
obtained vitamin D and BMD level control, before or after the 
fracture occurred. However, considering the age group, and the 
fact that the awareness of osteoporosis has increased in our 
country only over the last 15-20 years, we can conclude that the 
patients may be late in the initiation of osteoporosis treatment.
Studies of anatomical regions where vertebral fractures are 
frequently seen have shown that the fractures are frequently 
reported in the lower thoracic and upper lumbar region (17,29). 
In our study, fractures were similarly concentrated in the lower 
thoracic and upper lumbar region. In our study, 74.3% of 
patients with vertebral fracture had multiple fractures. In many 
studies, it has been shown that the risk of re-fracture in patients 
with osteoporotic vertebral fractures is high and that it increases 
with age (15,30).
It has been shown by various studies that some systemic 
diseases impact bone metabolism, which is negatively influenced 
by numerous different mechanisms that increase the risk of 
osteoporosis and fracture. DM, chronic kidney disease, thyroid 
diseases are some of these (9-12). Similar to the literature 
findings, our study found that 32.35% of patients with vertebral 
fractures suffered from DM, 19.85% from thyroid disease and 
23.52% had chronic kidney disease. When we compared our 
groups of patients with regard to these diseases, we did not 
detect any statistically significant difference in terms of systemic 
diseases.

Table 3. Binary logistic regression analysis with precense 
of vertebra fracture

OR 95% CI p

Age 1.181 1.031-1.352 0.017

Gender (female) 6.301 1.678-23.655 0.006

Presense of osteoporosis 
treatment

2.554 1.023-6.375 0.045

Presense of comorbidity 0.766 0.080-7.348 0.817

25-(OH)D
3

1.303 0.507-3.346 0.582

R2=0.230  (Cox & Snell),  R2=0.307 (Nagelkerke),  -2 Log likelihood =151,968, 
model χ2 (2)=35,508, p<0.001, χ2=5.171, degrees of freedom =8, p=0.739 
(Hosmer and Lemeshow test). OR: Odds ratio, CI: Confidence interval, 25-(OH)
D

3
: 25-hydroxyvitamin D

3
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Osteoporotic vertebral fractures that disrupt the quality of life in 
the elderly and increase mortality also result in large economic 
costs (12,31). The prevention of osteoporotic fractures is possibly 
by supporting bone quality, diagnosing and treating secondary 
causes, providing support for muscle mass to counter increased 
sarcopenia and posture disorders with ageing, treating balance 
disorders and reducing the risk of falling.

Study Limitations

The present study has some limitations. Since it was a 
retrospective study, muscle weakness, diet, agreement with 
the osteoporosis, medication that cause osteoporosis, and 
menopause time, which are the risk factors for vertebral fractures 
and osteoporosis, could not be evaluated. In our country, studies 
conducted on vertebral fracture rates in geriatric people are very 
few. In this respect, contributing to the literature is the strength 
of the present study.

Conclusion

The incidence of vertebral fracture increases rapidly as 
age progresses. In our study, we found that this increase, 
independent of other vertebral fracture risk factors, was more 
prevalent over the age of 75. Presence of osteoporosis and 
female gender are significant risk factors for vertebral fractures. 
Due to the high morbidity, cost and negative impact on quality 
of life, the diagnosis and bone quality treatments in the elderly 
must be made timely. Together with the non-neglect of posture 
and balance exercises, precautions must also be taken to reduce 
the risk of falling. 
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