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1. INTRODUCTION
Osteoporosis is a disease charac-

terized by a decrease in bone min-
eral density, making bones become 
less rigid, and therefore susceptible 
to fractures, either spontaneously or 
with force, which is lower than oth-
erwise needed for healthy bones frac-
tured (1). Osteoporosis is a disease 
that has great socioeconomic signifi-
cance and represents a serious public 
health and socioeconomic conse-
quences. Menopause and high age 
are considered physiological factors 
that contribute to loss of bone mass. 
Osteoporotic fractures are an impor-

tant contributor to the problem, and 
they affect 50% of women and 30% 
of men aged over 50 (2). Risk factors 
for osteoporosis are numerous and 
in practice usually paired: genetic 
factors, female, deficient nutrition, 
especially inadequate intake of cal-
cium and vitamin D, physical inac-
tivity and immobilization; different 
hormonal and metabolic disorders; 
harmful habits (smoking, overuse 
of alcohol, coffee), long term treat-
ment with corticosteroids, and the 
presence of other chronic diseases. 
Report of the National Osteoporosis 
Foundation has proposed that the fol-

lowing factors were useful in identi-
fying individuals at risk for fracture: 
low body weight (<58 kg), smoking, 
fractures in the first cousins, and a 
personal history of previous frac-
tures (3).

Densitometric method is based on 
the principle DXA (dual-energy X-ray 
absorptiometry), which is the “gold” 
standard in diagnosing, also quan-
titative ultrasound densitometric 
methods developed in recent years, 
which in previous studies showed 
very good correlation established 
between calcaneus mineral density 
and risk for fracture. Bone density 
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measurement is useful in making 
the diagnosis of osteoporosis and in 
the decisions of the initial therapy. T 
score lower than 2.5, especially in the 
presence of risk factors, indicating 
the need for prevention of fractures. 
(4) The objective of this study is to 
examine the possibility of early de-
tection and diagnosis of osteoporosis 
by analyzing the risk factors for os-
teoporosis and comparing the results 
with the parameters obtained by ul-
trasound calcaneus densitometry, 
and determine the relationship be-
tween calcaneus densitometry and 
DXA findings as the gold standard 
for the diagnosis of osteoporosis.

2. PATIENTS AND METHODS
The study included all patients 

of Team 1 of Family Medicine Kale-
sija, aged 50 and over, a total of 711 
patients, of whom 425 were women 
and 286 men. All patients were as-
sessed for existence of the following 
risk factors for osteoporosis: Consti-
tutional: gender, age, weight, consti-
tution, menarche and menopause, 
loss of height and stooped posture; 
Living habits: smoking, overuse of 
alcohol, coffee, physical activity, and 
medications: long-term use cortico-
steroids, anticonvulsants, antacids, 
thyroid hormones; Comorbidity: his-
tory of fracture, hyperthyroidism, 
COPD, Chussing’s disease, dia-
betes. Estimate the amount of risk 
was done according to the number 
and order of risk factors: age, gender 
(female), history of fractures, loss 
of height and stooped posture, bad 
habits (smoking, coffee, alcohol), low 
physical activity, long-term use of 
corticosteroids.

In all high-risk patients deter-
mined by clinical assessment, we 
performed quantitative ultrasound 
densitometry. Monitoring parame-
ters obtained with densitometry: the 
value of T-score, QUI/Stiffnes and 
BMD. To confirm the diagnosis of 
osteoporosis in all patients with posi-
tive ultrasound densitometry find-
ings (T score lower than 2.5), densi-
tometry was performed by standard 
DXA.

Data on risk factors for osteopo-
rosis were compared with the results 
of T scores obtained by calcaneus ul-
trasound densitometry and T scores 

with findings done 
later by classical DXA 
densitometry.

Results are ex-
pressed as average 
values   with standard 
deviation. Comparison 
between the groups 
of patients was made 
using the Student t-test 
for continuous vari-
ables and Chi square or 
Fisher’s test for categor-
ical variables. To calcu-
late the correlation of 
variables used Pear-
son’s correlation coef-
ficient.

3. RESULTS
The study included a 

total of 711 patients, 425 
women and 286 men.

Out of total of 711 
patients, 11% is deter-
mined by the clinical 
judgment as a high risk 
for osteoporosis and all 
high risk patients were 
referred for ultrasound 
densitometry screening. 
9.8% patients had the values   T score 
lower than 2.5 determined by densi-
tometry and a high risk of fractures, 
and in 8.8% patients were confirmed 
osteoporosis by DXA method (Table 1).

Osteoporosis diagnosed
Out of total of 
711 patients

(%)

Clinical 79 11 %
Ultrasound 70 9.8%
DXA 63 8.8%

Table 1. The incidence of osteoporosis determined by 
diagnostic methods

Body weight is an important pa-
rameter that distinguishes people 
with and without osteoporosis 
(Figure 1).

Age is an important parameter 
that distinguishes people 
with and without osteoporosis 
(Figure 2).

Gender is an important pa-
rameter that distinguishes 
people with osteoporosis 
(Figure 3).

Differences between pa-
tients with and without osteo-
porosis showed statistically sig-
nificant differences in gender, 

age, body weight (BW), constitution 
(BMI-Body Mass Index), and these 
are the most common parameters 
that distinguish persons with and 
without osteoporosis (Table 2).

There was a negative correlation 
between T score and BMI and body 
weight values (Table 3).

There is a positive correlation be-
tween T score and age.

4. DISCUSSION
Osteoporosis is one of the major 

public health problems in devel-
oped countries. The population is 
becoming older, thanks to advances 
in medicine and technology, which 
also allows early detection of osteo-

BM (kg) BMI (kg/m2) Age
T score -0.31 -0.83 0.08

Table 3. Correlation between T scores and parameters of risk 
factors for osteoporosis

Mean Median Min Max Lower Upper
Age 70 69 50 84 68 72
BW (kg) 59 63 55 83 61 65
BMI (kg/m2) 22 22,5 21 29 23 24

Table 2. Description of the most common parameters that define 
osteoporosis
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porosis. In this study, osteoporosis 
assessment was made on the basis 
of clinical suspicion and the selec-
tion and referral of high-risk patients 
to ultrasound densitometry and con-
ventional DXA. According to the re-
sults of calcaneus ultrasound densi-
tometry, the ECUM Studies (Epide-
miology of Calcaneus Ultrasound in 
Males) conducted in Croatia, 16.2% 
of men and 28.2% of women aged 
over 50 have osteoporosis (5). Our 
results are different, but the goal of 
this research was different as well. 
Recommendation of the Croatian 
Society for Osteoporosis is that all 
patients who enter the risk group 
should be referred to the ultrasound 
clconeus densitometry, in order to 
determine the risk of bone fractures 
and osteoporosis in time, and to 
refer patients for further processing 
and DXA measurements according 
to guidelines from the WHO. Some 
studies have shown that patients 
treated with glucocorticoids for long 
time, have reduced bone mineral 
density and increased risk of frac-
tures, especially in postmenopausal 
women (6) what was confirmed by 
our research too.

Our result shows that it is possible 
to early identify all patients who enter 
the high-risk group for osteoporosis 
in family medicine by good assess-
ment of risk factors, then promptly 

refer them to ultrasound densitom-
etry screening, which is less precise, 
but it is cheaper and faster, and has 
proven significance in the timely di-
agnosis of osteoporosis, and it has 
confirmed high correlation between 
calcaneus BMD measured by ultra-
sound densitometry and conven-
tional DXA (7).

5. CONCLUSION
Good clinical evaluation for pa-

tients of high risk for osteoporosis 
in family medicine, early referral of 
high-risk patients to ultrasound den-
sitometry, are sufficient for the early 
detection of patients with low bone 
mineral density and increased risk 
of fracture. Clinical assessment and 
identification of high-risk patients 
for osteoporosis in family medicine, 
and timely referral to quantitative 
ultrasound densitometry screening, 
which is cheap and fast, are a valu-
able tools for the prevention, early di-
agnosis and DXA measurements ac-
cording to guidelines of the WHO.
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