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Abstract. Osteoporosis (OP) is a metabolic bone disease that leads to a decrease in bone density and
deterioration of the bone microarchitecture, increasing the risk of fractures. Its early detection, the calculation
of fracture risk and the patient’s self-assessment of the bone health status is a key moment for the
prevention of osteoporotic fractures. The aim of this study was to investigate patients’ self-assessment of
OP and subsequent fracture risk. Among 324 women, before examining bone mineral density (BMD) with
radiofrequency echographic multispectrometry (REMS), a survey with a self-report questionnaire for self-
assessment of OP and fracture risk was conducted. It was found that 51.9% of women consider that the
examination for OP is necessary, and 46.6% consider OP as a threatening disease. Unfortunately, only 8.3%
knew they could self-assess their fracture risk and 0.6% had ever had their 10-year fracture risk assessed
using the “FRAX” model. Interestingly, the older the women were, the less often they consider OP as a
threatening disease. 77.5% of the women studied had a decreased bone density, measured with REMS.
This demonstrates poor education and self-awareness of the patients regarding OP, as well as the lack of an
objective assessment of the risks associated with it, and the need to conduct osteodensitometry.
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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).

Alarge 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.

REsSULTS

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.



Determination of self-assessment of osteoporosis and fracture risk...

23

300

250

200

150

100

examination for OP?

44
50

0 -

Yes

Do you consider it necessary to conduct an

No
Do you know that you have OP?

Do you consider OP
a threatening disease?

no
53.40%

Normal BMD

Osteopenia

350

300

250

200

150

100

50

-14
—————————

Opﬁ
0

65
32
62
20 40 60 100

mNo mYes

297

27

No
Did you know that you can assess

Yes

your fracture risk yourself?

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?”

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 different 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 significant differ-
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 difference between
groups was not significant, 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 significant
difference 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 difference 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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according to the answer to the question: “Do you
consider it necessary to conduct an examination for
OP?” no statistically significant difference 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 difference is not
significant, Fig. 2E.
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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 significant difference 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 difference is not significant, Fig. 2F.
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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 different 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%) define 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 significantly 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 significantly better informed about
dyslipidemia or high blood pressure than about OP
[15] and are significantly 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 scientific 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 insufficient information on the problem, contrib-
ute to bad compliance with treatment [23]. There-
fore, patients with OP may perceive the severity of
this disease differently. 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 differ significantly 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 difference between the groups, women who
had already suffered 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.

Bu6nuorpacdusa /| References

1. Nitzel A et al. Self-rated health in multimorbid older general
practice patients: a cross-sectional study in German, BMC
Family practice 2014; 15(1): 1471-2296.

2. Sales JM, Irwin CE. Theories of Adolescent Risk Taking: The
Biopsychosocial Model. In Ralph J. DiClemente, John S.
Santelli, Richard A. Crosby (Hrsg.) Adolescent Health. Un-
derstanding and Preventing Risk Behaviors. San Francisco:
Jossey- Bass. 2009.

3. Gold D, Williams S, Weiss R, et al. Physician- and pa-
tient-reported disease severity in adults with osteoporo-
sis: a US Cross-Sectional Survey. Endocrine Pract. 2018;
24:Abst#536.

4. Gold DT, Silverman SL. Osteoporosis self-management:
Choices For Better Bone Health. South.Med.J. 2004; 97,
551-554.

5.

10.

1.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

De Geest S, Sabaté E. Adherence to long-term therapies:
evidence for action. Eur J Cardiovasc Nurs. 2003; 2(4):323.

. Jingjing Xu et al. wareness of osteoporosis and its relation-

ship with calcaneus quantitative ultrasound in a large Chi-
nese community population. Clinical Interventions in Aging
2013:8 789-796.

. Gourlay ML, Fine JP, Preisser JS et al.. Bone-density test-

ing interval and transition to osteoporosis in older women. N
Engl J Med. 2012; 366(3):225-233.

. Crandall CJ, Newberry SJ, Diamant A et al. Comparative

effectiveness of pharmacologic treatments to prevent frac-
tures: an updated systematic review. Ann Intern Med. 2014;
161:711-23.

. Kanis JA, Johnell O, De Laet C et al. A meta-analysis of

previous fracture and subsequent fracture risk. Bone. 2004;
35:375-382.

Barcenilla-Wong AL, Chen JS, March LM, Concern and risk
perception: effects on osteoprotective behaviour. J Osteopo-
ros 2014; 142546.

Rothmann MJ, Ammentorp J, Bech M et al. Self-perceived
facture risk: factors underlying women'’s perception of risk
for osteoporotic fractures: the Risk-Stratified Osteoporosis
Strategy Evaluation study (ROSE). Osteoporosis Int 2015;
26:689-697.

Universitat zu Kolin, L. f. a. P. (2002). EinfUhrung in die psy-
chologische Methodenlehre. URL: http://www.uni-koeln.de/
philfak/psych/allgemeine/downloads/einfmethoden/Metho-
denlehre_Urteilen_Testen_A .pdf (Stand:06/11/2018).
Lewiecki EM, Leader D, Weiss R, Williams SA. Challenges
in osteoporosis awareness and management: results from
a survey of US postmenopausal women. J Drug Assess.
2019;8(1):25-31.

Senthilraja M, Cherian KE, Jebasingh FK et al. Osteoporo-
sis knowledge and beliefs among postmenopausal women:
A cross-sectional study from a teaching hospital in southern
India. J Family Med Prim Care. 2019;8(4):1374-1378.
Langer FW, da Silveira Codevilla AA, Bringhenti R et al.
Low self-awareness of osteoporosis and fracture risk among
postmenopausal women. Arch Osteoporos 2016; 11:27.

Xu J, Sun M, Wang Z, et al. Awareness of osteoporosis
and its relationship with calcaneus quantitative ultrasound
in a large Chinese community population. Clin Interv Aging.
2013; 8:789-796.

Madzharova R, Kirilova E, Petranova T, Nikolova M. Assess-
ment of the activity for self care in women with osteoporo-
sis, Science and Technologie Volume VIII, 2018, Number 1:
Medical biology studies, clinical studies, social medicine and
health care,1-6.

Bliuc D, Eisman JA, Center JR. A randomized study of two
different information-based interventions on the manage-
ment of osteoporosis in minimal and moderate trauma frac-
tures. Osteoporos Int. 2006; 17(9):1309-1317.

Gardner JC, van Bezooijen RL, Mervis B et al. Bone mineral
density in sclerosteosis; affected individuals and gene carri-
ers. J Clin Endocrinol Metab. 2005; 90(12):6392-6395.
Harrington JT, Barash HL, Day S, Lease J. Redesigning the
care of fragility fracture patients to improve osteoporosis
management: a health care improvement project. Arthritis
Rheum. 2005;53(2):198-204.

Wilkin TJ, Devendra D. Bone densitometry is not a good pre-
dictor of hip fracture. BMJ. 2001;323(7316):795-797.

Alami S, Hervouet L, Poiraudeau S et al. Barriers to Effec-
tive Postmenopausal Osteoporosis Treatment: A Qualita-



Determination of self-assessment of osteoporosis and fracture risk...

27

23.

tive Study of Patients’ and Practitioners’ Views. PLoS One.
2016;11(6):e0158365.

Tosteson AN, Melton LJ, 3rd, Dawson-Hughes Bet
al. Cost-effective osteoporosis treatment thresholds:
The United States perspective. Osteoporos Int. 2008;
19:437-47.

24. Osteoporosis: Assessing the Risk of Fragility Fracture. Na-

tional Institute for Health and Care Excellence; 2017. https://
www.ncbi.nIm.nih.gov/books/NBK55492 0/

25. Siris ES, Chen YT, Abbott TA et al. Bone mineral density

B<

thresholds for pharmacological intervention to prevent frac-
tures. Arch Intern Med 2004; 164:1108-1112.

MNMocmwnuna 3a neyam: 23.08.2024 e.

Adpec 3a KopecnoHOeHYus:

[-p Hukona Kupunos Kupunos, am
Ten: 0882620866

e-mail: kirilov_9@abv.bg

ORCID: 0000-0001-7668-2448

26

27.

28.

29.

. Gregson CL, Dennison EM, Compston JE et al. Disease-spe-
cific perception of fracture risk and incident fracture rates:
GLOW cohort study. Osteoporosis Int 2014; 25:85-95.
Giangregorio LM, Leslie WD, Lix LM et al. FRAX underes-
timates fracture risk in patients with diabetes. J Bone Miner
Res. 2012; 27:301-308.

Meisinger C, Wildner M, Stieber J et al. Epidemiologie der
Extremitatenfrakturen (Epidemiology of limb fractures). Or-
thopade. 2002 Jan;31(1):92-99

Fok M, Leung HB, Lee WM. Osteoporosis: public aware-
ness, commitment, and perspectives. Hong Kong Med J.
2008;14(3):203-208.

Submitted: 23.08.2024

< Correspondence address:

Nikola Kirilov Kirilov, MD

Ten: 0882620866

e-mail: kirilov_9@abv.bg
ORCID: 0000-0001-7668-2448



