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Introduction

Osteoporosis (OP) is also called the “silent dis-
ease” because it is characterized by a lack of symp-
toms and therefore patients are not always aware 
of their disease or the associated risk of fractures. 
Thus, they become aware of the disease only after 
a fracture has occurred, failing to take the necessary 
measures in time.

Health self-assessment and the perceived risk of 
disease occurrence have a mediating role in shaping 
the health behavior of the individual and the frequen-
cy of medical visits performed [1, 2]. In the world as 
a whole, awareness of OP, as well as other chronic 
diseases, is defined as low. Raising awareness is 
the first step to ensure long-term compliance with 
therapy [3, 4].

The World Health Organization identifies five 
areas that influence awareness of chronic diseases 
and, accordingly, compliance with long-term therapy, 
including OP [5]. According to these five directions, 
it is assessed whether after the diagnosis the patient 
would follow the recommendations regarding the 
therapy. The factors that influence these directions 
are grouped into 5 groups:

• Factors related to therapy (including side ef-
fects and established benefit)

• Socio-economic factors (including age and ed-
ucation)

• Patient-related factors (including fear, expecta-
tions, knowledge and motivation)

• Disease-related factors (severity of symptoms)
• Factors related to the health care system (phy-

sician–patient relationship, cost bearing).
A large study on OP investigating the awareness 

of OP in a group of women who underwent quantita-
tive ultrasound osteodensitometry was done in Chi-
na [6]. After completing the examination, individuals 
were asked if they would be willing to complete a 
OP awareness questionnaire designed by three OP 
experts, which include demographic characteristics 
(gender, age, height, weight, menopause, educa-
tion, history of fracture in details, including the age 
at which the fracture occurred and its anatomical lo-
cation and cause) and six simple basic awareness 
questions. The majority of people with a history of 
fracture in this study were not yet aware of  OP.

For people undergoing a dual-energy X-ray 
absorptiometry (DXA) scan, it is important to un-
derstand the doctor reporting their results so that 
they are aware of the need for action to be tak-
en regarding the problem. A survey regarding 
awareness of OP found a poor understanding of 
the problem – only 36% of the population with an 
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average age of 58.6 years, of which 51.8% were 
men with BMD in the osteoporotic range after DXA 
examination [7].

Lack of medication adherence is also a well-doc-
umented problem for the OP population. It is estimat-
ed that between 30-50% of patients do not continue 
to take medications as recommended [8]. Health lit-
eracy may play a role in those who do not undergo 
DXA scans and do not adhere to treatment. A popu-
lation with lower health literacy is not only less likely 
to have a DXA scan, but also less likely to adhere to 
prescribed therapy.

Although there are studies assessing whether 
women with peri- and postmenopausal fractures 
believe their fracture is related to OP, it is unknown 
whether they understand that they are at increased 
risk of future fracture. Furthermore, no study evalu-
ated factors such as age, sex, or OP diagnosis that 
may be associated with perception of subsequent 
fractures in patients with pathologic ones. The aim 
of previous studies was to assess whether patients 
with a low-energy fracture perceive themselves as a 
risk individual for future fractures and to identify the 
factors that lead the patient to believe that they are 
at risk for future fractures [9].

The perception of OP in a studied group of peo-
ple is related to the current use of some drugs [10]. 
In this case, previous bone density testing or the di-
agnosis of OP were the only factors associated with 
active consideration or current use of medication 
for OP in patients with hip fracture. Therefore, com-
municating to patients with a pathologic fracture 
that they are at risk of future fracture may be critical 
in increasing the likelihood that these patients will 
accept OP therapy [11]. It has been shown that if 
women understand the beneficial impact of a be-
havior (e.g. calcium intake) associated with OP, 
they are more likely to benefit from this knowledge. 
Self-management is an important component of the 
OP treatment.

The aim of the current study was to deter-
mine the self-assessment of osteoporosis and 
fracture risk among women undergoing os-
teodensitometry.

Materials and Methods

An anonymous survey among 324 women was 
conducted before the examination with radiofre-
quency echographic multispectrometry (REMS). 
For this purpose, a self-assessment question-
naire for OP and fracture risk was developed 
and applied. The questionnaire contains informa-

tion about age, body measurements (height and 
weight) and current self-assessed health status 
using a visual numerical one-dimensional rating 
scale. Subjects were asked to indicate the level 
of the rating scale that corresponds to their sub-
jective perception of the characteristics. “0” corre-
sponds to full health (=  completely healthy) and 
“10” corresponds to severe disease (=  very sick). 
Additionally, a symbolic rating scale in the form of 
smiles was used to facilitate older patients who no 
longer have the abstraction required for numerical 
scales [12].

In order to assess the awareness of the problem 
of osteoporosis risk, questions were included with 
the answer generated in dichotomous nominal scale 
as yes/no response options, which aim to assess not 
only the awareness of belonging to the disease OP, 
but also the willingness of the patients to conduct 
screening for OP as well as to assess their aware-
ness of fracture risk. Questions included information 
about patients’ own need for OP testing and self-re-
ported perception of the threat of the disease. It is 
also assessed whether OP is already known or diag-
nosed, and whether a fracture risk assessment has 
been carried out.

Statistical evaluation was performed using the 
SPSS version 19.0 program.

Results

Out of a total of 324 women, 44 women (13.6%) 
were known to have OP. They represented 46.8% 
(44/94) of the women with diagnosed OP with the 
REMS examination, Fig. 1A. 168 women (51.9%) 
believed that the examination for OP is necessary. 
Of these, 62 women (36.9%) had OP, 92 women 
(54.8%) had osteopenia, and the remaining 14 wom-
en (8.3%) had normal BMD. 156 women from a total 
of 324 examined patients did not consider the OP 
examination necessary, but nevertheless decided 
to undergo it. Of these, 32 women (20.5%) had OP, 
65 women (41.7%) had osteopenia and 59 women 
(37.8%) had normal BMD, Fig. 1B. Out of 324 exam-
ined women, 151 women (46.6%) considered OP as 
a threatening disease, and the remaining 173 wom-
en (53.4%) did not define OP as a threatening dis-
ease, Fig. 1C. Of the 324 examined patients, only 27 
women (8.3%) knew that they could self-assess their 
fracture risk, and the remaining 297 women (91.7%) 
did not know that they could self-assess their frac-
ture risk, Fig. 1D.
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Of the 324 patients studied, only 2 women 
(0.6%) ever had their 10-year fracture risk assessed 
using the “FRAX” model, Fig. 2A. When comparing 
the answer to the question “Do you consider OP a 
threatening disease?” in the diff erent age groups, we 
found that the older the women were, the less often 
they considered OP as a threatening disease, Fig. 
2B. After comparing the history of previous fracture 
between the groups according to the answer to the 
question: “Do you consider it necessary to conduct 
an exam for OP?” no statistically signifi cant diff er-
ence was found (p = 0.065). Women who consid-
ered it necessary to conduct a screening for OP had 
a more frequent history of fractures (62 women) 
than those who did not consider investigation for OP 

necessary (45 women), but the diff erence between 
groups was not signifi cant, Fig. 2C.

After conducting a comparison of the history of 
previous fractures between the groups according to 
the answer to the question: “Do you consider OP a 
threatening disease?” also no statistically signifi cant 
diff erence was found (p = 0.123). Women who con-
sidered OP as a threatening disease had a more fre-
quent history of fractures (60 women with fractures) 
compared to those who did not consider OP as a 
threatening disease (47 women with fractures), but 
the diff erence between the groups was not signifi -
cant, Fig. 2D.

After comparing the fracture risk for a major os-
teoporotic fracture (FRAX MOF) between the groups 
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Fig. 1. 1A. Distribution of women according to their answers to the question: “Do you know that you have OP?”; 1B. 
Distribution of women according to the answers to the question: “Do you consider it necessary to conduct an examination 
for OP?” and the established diagnosis after osteodensitometry with REMS; 1C. Distribution of women according to the 
answers to the question: “Do you consider OP a threatening disease?”; 1D. Distribution of women according to the 
answers to the question: “Did you know that you can assess your fracture risk yourself?”
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according to the answer to the question: “Do you 
consider it necessary to conduct an examination for 
OP?” no statistically signifi cant diff erence was found 
(p = 0.436). Women who consider it necessary to 
conduct an examination for OP have a higher frac-
ture risk (17.2%) compared to those who do not con-
sider it necessary (16.4%), but this diff erence is not 
signifi cant, Fig. 2E.

After comparing the fracture risk for FRAX MOF 
between the groups according to the answer to the 
question: “Do you consider OP a threatening dis-
ease?” also no statistically signifi cant diff erence was 
found (p = 0.158). Women who consider OP a threat-
ening disease have a higher fracture risk (17.8%) 
compared to those who do not consider it threatening 
(17.5%), but this diff erence is not signifi cant, Fig. 2F.

Do you consider 
OP a threatening 
disease?

Do you consider 
it necessary to conduct 
an examination for OP?
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Fig. 2. 2A. Distribution of women according to answers to the question: “Have you had an assessment of your 10-
year fracture risk using the FRAX model?”; 2B. Comparison of the answers to the question: “Do you consider OP a 
threatening disease” between diff erent age groups; 2C. Comparison of the history of previous fracture between the 
groups according to the answer to the question: “Do you consider it necessary to conduct an examination for OP?”; 
2D. Comparison of the history of previous fracture between the groups according to the answers to the question: “Do 
you consider OP a threatening disease?”; 2E. “Do you consider it necessary to conduct an examination for OP?”; 2F. 
Comparison of fracture risk for large FRAX MOF between groups according to the answers to the question: “Do you 
consider OP a threatening disease?”
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Discussion

In the present study, it is striking that the majority 
of patients (59.6%) defi ne their general health status 
as relatively good with values between “0” and “5”. 
However, after performing the osteodensitometry, we 
found that the number of women with actual problem 
in the bone health is signifi cantly higher – 251/324 
(77.5%) compared to the above cited 59.6%. Almost 
13.6% of women in our study had already known at 
the time of osteodensitometry that they had OP. After 
conducting the research, we found that they make up 
a relatively small percentage of women with estab-
lished OP – 46.8% (44/94). This result agrees with 
previous studies, which also found that the number 
of women informed and aware of the diagnosis of 
OP is low [13, 14]. Published studies to date show 
that patients are signifi cantly better informed about 
dyslipidemia or high blood pressure than about OP 
[15] and are signifi cantly more interested in malig-
nant, neurological and cardiac diseases than in their 
bone health. Previous studies have found that bet-
ter informed people have higher BMD values due to 
prevention compared to uninformed people [16]. For 
this reason, special programs should be developed 
to disseminate information about OP with the possi-
bility of self-assessment of bone health and fracture 
risk through globally recognized models in order to 
better prevent the disease [17]. According to the ob-
tained results, the number of women who consider it 
necessary to perform the OP examination and those 
who do not consider it necessary are almost equally 
distributed (51.9% versus 48.1%). After conducting 
a study with REMS, we found that 91.7% of wom-
en who consider it necessary to be tested for OP 
actually had a BMD problem, and 62.2% of women 
who did not consider it necessary also had a lower 
than normal BMD. In other scientifi c works, it can 
also be seen that a large number of patients (55-
62%) refuse to perform bone density measurement 
[18, 19, 20]. The reasons why patients in our study 
did not consider OP testing necessary were not re-
corded separately. Possible reasons for the low will-
ingness may be the lack of reimbursement for the 
examination by the public health fund and the het-
erogeneous information regarding the predictive na-
ture of osteodensitometry for fractures [21]. A large 
proportion of women believe that OP is normal bone 
wear and tear associated with old age and describe 
its progression as slow. Even women who experi-
ence a pathologic fracture are uncertain about its re-
lationship to OP and consider it an incidental event 
independent of OP. Thus, seeing the progression of 

OP as slow and inevitable, patients do not feel the 
urgency to diagnose and treat themselves as strong-
ly as in other diseases [22]. When asked whether 
patients consider OP a threatening disease, only 
46.6% of women answered yes, and the remaining 
53.4% – no.

Previous studies have also reported that patients 
are largely unaware of the seriousness of OP. Only 
13% of women with OP and 2% of those without 
OP in Lewiecki’s study believed that their poor bone 
health could be the cause of their most recent frac-
ture, and 43% of women with OP mentioned clumsi-
ness as the main reason for the fracture, and not the 
poor bone health. Misconceptions about the causes 
of fractures as well as their consequences, combined 
with insuffi  cient information on the problem, contrib-
ute to bad compliance with treatment [23]. There-
fore, patients with OP may perceive the severity of 
this disease diff erently. Each patient in their own in-
dividual way forms their ideas and worries about the 
disease and prepares their own strategy for dealing 
with it. Thus, improved communication between phy-
sicians and patients regarding disease severity and 
future fracture risk may facilitate shared treatment 
decision making. It is the patients’ self-awareness 
that is a leading point in the diagnosis and treatment 
of OP [13]. In the present study, it was found that 
the risk of a MOF, calculated according to the FRAX 
model, did not diff er signifi cantly between the groups 
according to the answer to the questions: “Do you 
consider the examination for OP necessary” and 
“Do you consider OP a threatening disease”. This 
shows that patients with a high fracture risk do not 
feel threatened by OP and do not consider it nec-
essary to carry out osteodensitometry to clarify the 
diagnosis. Despite the lack of a statistically signif-
icant diff erence between the groups, women who 
had already suff ered an osteoporotic fracture in the 
past felt more at risk of OP, as well as the need to 
perform osteodensitometry. Therefore, it can be said 
that some of the patients, especially after multiple 
fractures, are already aware of the risk of OP [16]. In 
general, however, the discrepancy between the ac-
tual risk of osteoporotic fractures and that assessed 
by the patient is striking, which has also been report-
ed in other studies [24]. This suggests a great lack 
of self-awareness on the aspect regarding the OP 
problem [25]. For example, a Danish study of over 
20,000 patients examined how patients assessed 
their fracture risk related to OP. The results showed 
that women between 65 and 81 years of age gener-
ally underestimated their risk of fracture compared 
to the actual risk calculated according to the FRAX 
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model [11]. The GLOW cohort study of over 60,000 
women similarly showed that only 29% of patients 
who had already suffered a fracture believed they 
had an increased risk of fracture [26]. According to 
the authors, the discrepancy between self-estimat-
ed and actually calculated fracture risk is due to 
the fact that patients have problems in perceiving 
themselves as a risk patient or attribute their cur-
rent health status to other causes [27]. To improve 
self-assessment of fracture risk, patients’ awareness 
of OP and its consequences should be increased 
[15]. When comparing the answer to the question 
“Do you consider OP a threatening disease?” in the 
different age groups, we found that the older women 
were, the less often they considered OP as a threat-
ening disease. Similar results have been found in 
other studies. Although the prevalence of osteopo-
rotic fractures increased with age [28], the number 
of patients who feel at risk for OP decreases with 
age. This may be because elderly patients do not 
well understand the relationship between fractures 
and the underlying disease [29] and underestimate 
the effects of OP in terms of secondary functional 
impairment and mortality, or simply feel too old and 
ill to consider the examination for OP as well as ther-
apy useful.

Conclusion

This is the first study to assess patients’ 
self-awareness of OP disease and the associated 
fracture risk in Bulgaria. Awareness of OP, like oth-
er chronic diseases, is currently defined as low, and 
raising awareness is the first step to ensure long-
term compliance with therapy. The developed osteo-
porosis risk questionnaire could be used in scientific 
and clinical studies.
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