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Abstract

Aim: The aim of this prospective study was to provide an estimation of the 10-year probability of the four major osteoporotic fractures using fracture risk
evaluation scale (FRAX) and to review the risk factors for osteoporosis in males and females aged over 50 years in Erzurum, Turkey. Material and Method:
An evaluation was made 1254 patients who presented at the Outpatient Clinics of State Hospital in 2013. Taking the risk factors and bone mineral density
(BMD) values into consideration, and using the FRAX risk evaluation scale, the 10-year major osteoporotic (MO) and hip fracture risks were evaluated for all
the participants. Results: While a significant difference was seen between the genders in respect of measurements of the osteoporosis (OP) major risk fracture
with BMD determined as mean 7.4% in females and 5.77% in males, and without BMD, as 8.27% in females and 4.59% in males and without BMD, the hip
fracture risk was 2.92% in females and 1.91% in males (p=0.016, p<0.001, p<0.001, respectively), no significant difference was determined in the hip fracture
risk with BMD at 2.62% in females and 3.05% in males (p=0.517). With an increase in body mass index (BMI), there was a decrease in the OP risk (p<0.001).
With BMD, the MO fracture risk groups were formed of 84.5% low risk, 10.5% moderate risk and 5% high risk. Discussion: If BMD values were taken as the
basis for medical treatment in Turkey, the use of scanning tests and fracture risk evaluation scales such as FRAX would be useful. However, to be able to better
determine the extent of OP and the fracture risk in the general population and maybe to be able to determine threshold values which may be different in our
population, there is a need for further multi-center studies including greater numbers of patients.
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Introduction

Osteoporosis (OP) is a systemic skeletal disease, characterised
by low bone mineral density (BMD) and destruction of the mi-
cro-structure of the bone tissue, which causes increased bone
fragility and risk of fracture [1]. In most people, the disease
shows no symptoms until the development of a fracture and
therefore, early diagnosis is extremely important. BMD mea-
surements are used in diagnosis and follow-up and to obtain
these measurements, the Dual X-ray absorptiometry (DEXA)
method is accepted as the gold standard [2].

The fracture risk evaluation scale (FRAX) is a fracture evalua-
tion tool developed by the World Health Organisation (WHO)
[2]. FRAX allows clinicians to calculate a definite 10-year risk
for the patient of a hip or ‘major’ fractures (hip, wrist, humerus
or spinal fractures). In a comparison of BMD alone, a higher
differentiation has been shown at least 13% in the prediction
of females suffering a future fracture [4]. The possibility is cal-
culated using risk factors such as age, body mass index (BMI),
previous fragility fracture, familial history of hip fracture, ciga-
rette smoking, long-term use of oral glucocorticoid, rheumatoid
arthritis, excessive alcohol consumption and other secondary
OP causes. Individuals at high risk of OP and osteoporotic frac-
tures can be identified with the determination of the risk fac-
tors. Thus, fractures can be prevented with modification of the
risk factors [3, 5].

Early diagnosis of OP, identification of risk groups for early
treatment and prevention, and determination of the risk before
a fracture all play an important role in the prevention of mor-
bidity and mortality associated with OP and in the reduction
of healthcare costs. Therefore, the aim of this study was to
determine cases of osteopenia and OP in the early stages by
measuring BMD and to determine the 10-year fracture risk us-
ing the FRAX scale in patients presenting at our hospital.

Material and Method

In the study period of 2013, a total of 1254 patients aged over
50 years, with no previous OP treatment underwent a DEXA
scan at State Hospital. BMD measurements were taken with
a DEXA Hologic Q 2000 device of the posteroanterior lumbar
spine (L1- L4) and hip (femoral neck). The machine calibrations,
tests, controls, and phantom measurements were applied rou-
tinely by certified technicians. The participants removed outer
clothing and were weighed and measured, then DEXA scanning
was applied. The BMD values were evaluated with the T-scores
defined according to the peak young adult bone density value.
According to the WHO classification, patients with a T-score
of =-2.5 were accepted as osteoporotic, those with scores of
-1- -2.5 as osteopenic and those with a score of> -1 as nor-
mal [2]. Approval for the study was granted by the Research
Ethics Committee of Ataturk University. Informed consent was
obtained from all patients prior to inclusion.

Fracture Risk Evaluation Tool

The 10-year probability fracture can be automatically calculat-
ed using FRAX® scoring. Therefore, for the evaluation of frac-
ture risk according to FRAX®, the required data was recorded on
a questionnaire administered face-to-face. These data included
age, gender, height, weight, previous fracture, hip fracture of a
parent, smoking, glucocorticoid treatment, rheumatoid arthri-
tis, secondary osteoporosis, alcohol intake and related clinical
data. The web-based algorithm at http://www.shef.ac.uk/FRAX®
was applied as the FRAX® algorithm (version 3.6) adapted for

Turkey [3]. In this way, by entering and not entering the femoral
neck (FN) T-score value for each patient, four different scores
were obtained for major osteoporotic (MO) fracture risk and hip
fracture risk. According to the National Osteoporosis Founda-
tion in the USA (NOF) criteria, a FRAX® score of =20% for MO
fracture or 3% for hip fracture is defined as a patient at high
risk and these values are accepted as the threshold for inter-
vention [5].

Statistical Analysis

The study data were analysed using SPSS for Windows version
20 (SPSS Inc, Chicago, IL, USA) statistics software. Continu-
ous variables were stated as mean + standard deviation (SD)
and categorical variables as percentage (%). The relationships
were compared between gender and demographic characteris-
tics, and between T-scores and fracture risk. The relationship
between BMI and the fracture risk with and without the BMD
value was evaluated with the Pearson and Spearman tests. A
value of p<0.05 was accepted as statistically significant.

Results

The mean age was determined as 64.97 years for females and
68.54 years for males. The BMI was calculated as 29.33 + 5.19
for females and 25.70 + 4.15 for males, and the difference was
statistically significant (p<0.001).

The distribution of risk factors of the patients was previous
fracture (37), parent hip fracture (22), current smoking (25),
current glucocorticoid use (12), alcohol consumption (2), rheu-
matoid arthritis (8), and secondary OP (34). The most common
cause of secondary OP was diabetes mellitus (32).

Of the total cases, 513 (40.9%) were determined as osteopo-
rotic, 496 (39.5%) as osteopenic and 246 (19.6%) as normal.
No statistically significant difference was determined between
the genders in respect of the femoral neck T-scores (p=0.784).
The lumbar 1-4 T-scores were statistically significantly lower in
females than in males (p<0.001). While a significant difference
was seen between the genders in respect of measurements of
the OP major risk fracture with BMD determined as mean 7.4%
in females and 5.77% in males, and without BMD, as 8.27% in
females and 4.59% in males and without BMD, the hip frac-
ture risk was 2.92% in females and 1.91% in males (p=0.016,
p<0.001, p<0.001, respectively), no significant difference was
determined in the hip fracture risk with BMD at 2.62% in fe-
males and 3.05% in males (p=0.517) (Table 1). With an increase
in BMI, a decrease in the OP risk was determined both with and
without BMD measurements (p<0.001) (Table 2).

With BMD, the MO fracture risk groups were formed of 84.5%
low risk, 10.5% moderate risk and 5% high risk. For hip fracture
risk with BMD, the rates were 88.2% low risk, 7.4% moderate
risk and 4.4% high risk.

Discussion

Early diagnosis of OP, identification of risk groups for early
treatment and prevention, and determination of the risk before
a fracture all play an important role in the prevention of mor-
bidity and mortality associated with OP and in the reduction of
healthcare costs [2, 4].

In a study by Kutlu et al. [6], the frequency of OP and osteopenia
were determined as 14.9% and 39.2% respectively. In another
study, 57% of patients were determined as osteoporotic and
42% as osteopenic [7]. According to the results of the FRAK-
TURK study in Turkey by the Turkish Osteoporosis Association,
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Table 1. Characteristics of the study population

Female (n=1094) Male (n=161) p-value
Age (years) 64.97+9,29 68.54+8,25 <0,001
Weight (kg) 72.81:14,10 75451369 0,025
Height (cm) 157.43+6,11 170.99+6,79  <0,001
BMI 29.33+5,19 25.70+4,15 <0,001
Femoral Neck T score -1.47+1,01 -1.49+1,25 0,784
Lumbar 1-4 T score -2.24£1,19 -1.70+1,14 <0,001
BMD with MO fracture %7,4+7,80 %5,77 +8,07 0,016
probability
BMD without MO fracture % 8,27+6,67 % 4.59+2,11  <0,001
probability
BMD with hip fracture %2,62+6,76 %3,05+8,06 0,517
probability
BMD without hip fracture % 2.92+4,35 % 1.91+1,74  <0,001
probability
Normal 198 48
Osteopenia 421 75
Osteoporosis 475 38

BMI: Body Mass Index, BMD: bone mineral density, MO: major osteoporotic

Table 2. Relationship between fracture probability and Body Mass Index

Pearson Spearman
BMD with MO fracture probability -0,178 <0,001 -0,191 <0,001
BMD without MO fracture probability -0,20 <0,001 -0,233 <0,001
BMD with hip fracture probability -0,178 <0,001 -0,274 <0,001
BMD without hip fracture probability -0,274 <0,001 -0,334 <0,001

which included participants aged 50 years and over in 12 re-
gions, including Erzurum, osteopenia was determined in 50%
of the participants and OP in 25% [8]. In a study conducted
in the region of Thrace, OP was revealed to be a significant
health problem as 1 in 4 individuals over the age of 55 years
were osteoporotic. The prevalence in females was determined
as 15.1% and in males over the age of 40 years, 10.7% [9]. Ipek
et al. [10] determined the OP rate with DEXA as 31.8% in the
L1-L4 vertebrae region, as 40.2% in the femoral neck and as
34.3% in at least one area of the L1-L4 vertebrae and/or the
femoral neck. In the current study, 513 (40.9%) patients were
determined as osteoporotic, 496 (39.5%) as osteopenic and
246 (19.6%) as normal.

In a previous study in Turkey, the probability of MO fracture
was determined as 0.5%-12 % with BMD and as 0.1%-7.1%
without BMD, and the risk of hip fracture as 0%-10% with BMD
and as 0%-5.6% without BMD [6]. In another study evaluating
the risk of fracture with FRAX, a high risk of MO fracture was
determined in 9.5% of patients and a high risk of hip fracture
in 30.4% (11). The fracture risk in females aged over 50 years
was estimated with FRAX and the 10-year MO fracture, and hip
fracture risk with and without BMD measurement was found
to be 1.7%, 16.4%, and 2.3%, 16% respectively [12]. Tuzun et
al. [8] found the mean 10-year MO fracture probability to be
6.0% and the hip fracture to be 2%. In another study in Turkey,
the MO and hip fracture was determined as 5.5% andd 0.9%
with BMD measurements and as 5.7% and 1.1% without BMD
measurements [13].

The validity and reliability of the FRAX fracture risk scoring sys-
tem have been investigated in studies made in different coun-
tries. In a multi-center retrospective study by Pedrazzoni et al.
[14], the actual 10-year risk in postmenopausal females was re-
ported to be 7.5% of the median value and 1.7% for the femoral

fracture risk. Czerwinski et al. [15] reported the MO fracture
probability as 9.9% when calculated without BMD measure-
ments and 10.2% with BMD. In a study in Japan, Fujiwara et al.
[16] reported that fracture risk was 5% in patients over the age
of 50 years, and more than 20% in those aged over 80 years.
Etinger et al. [17] calculated the 10-year hip fracture risk using
the FRAX USA Model in patients aged younger than 65 years
and the risk was reported as <40%. Leslie et al. [18] found a
greater risk in females than males of both MO fracture and hip
fracture. These results were similar to the findings of the cur-
rent study. In the current study population, the fracture risk with
both measurement methods was determined as 4.59%-8.27%
for MO fracture risk and as 1.91%- 3.95% for hip fracture risk.
As expected, the probability was higher in females than males.
One of the risk factors of OP is body structure [19]. A significant
relationship was found between BMI and OP in a study by Pinar
et al. [20] of females aged >45 years. Similarly, Kutlu et al. [6]
determined a statistically significant relationship between BMI
and OP. However, Robitaille et al. [21] reported OP in 11% of
cases with BMI <18.5 and 7.5% of those with BMI of =30. A
statistically significant correlation was determined in the cur-
rent study between BMI and OP, and as BMI increased, so the
OP risk decreased (p<0.001). In a prospective study of males
aged >50 years, Burger et al. [22] showed a strong relationship
between an increase in BMI and high BMD. Obese patients were
compared with those of normal values in a study by Mesci et al.
[23], and it was reported that the T-scores of the obese patients
were higher and the FRAX fracture risk was lower.
Bastos-Silva et al. [24] identified high fracture risk (=20%) as
0.75% using BMD and as 1% without the use of BMD values. In
relation to hip fractures, a high fracture risk (=3%) was deter-
mined in 5.22% with BMD, and in 11.44% without BMD. In the
current study, according to the NOF threshold criteria (=20%),
this group constituted 5% MO fracture risk and 4.4% hip frac-
ture risk with FRAX with BMD [25]. Demir et al. [19] found high
risk to be <1% with and without BMD measurements for both
fracture risks.

That some significant fracture risk factors are not included
(falls, bone turnover, style of dressing, lifestyle), that BMD is
limited to the femoral neck, that the fracture risk may be over
or underestimated, and that it is not used in patients who have
been treated, are some of the disadvantages of the FRAX mod-
el [26-28]. Despite low BMI values in Turkey, OP is widespread,
and there is a great risk of osteoporotic fractures. Taking into
consideration that the BMD and T-score can be affected by
many factors, it has been reported that as the data used in the
FRAX model in Turkey are insufficient and out-of-date, there is
a need for it to be revised [8, 27, 29].

To provide a simple calculation of the risk factor with the use
of the FRAX risk evaluation scale, which has been developed for
each country with specially prepared data and consideration of
the risk factors, patients at high risk can be identified in the
early stages and appropriate OP treatment will be cost-effec-
tive. If medical treatment in Turkey were based on BMD values,
fracture risk evaluation scales such as FRAX and the use of scan
tests would be beneficial.
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