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 Osteoporosis is defined as a 
systemic skeletal disease characterized 
by low bone mass and microarchitectural 
deterioration of bone tissue, with a 
consequent increase in bone fragility 
and susceptibility to fracture (1). The 
diagnosis of the disease relies on the 
quantitative assessment of bone mineral 
density (BMD) which is a major 
determinant of bone strength. BMD is 
most often described as a T-score. The 
T-score describes the number of standard 
deviations (SD) by which the BMD in an 
individual differs from the mean value 
expected in young healthy individuals. 
In 1994, an expert panel of the World 
Health Organization recommended 
thresholds of BMD in women to define 
osteoporosis based on the T-score (2, 3) 
and subsequently updated (4) that have 
been widely accepted by the international 
scientific community and by regulatory 
agencies. Osteoporosis is defined as a 

value for BMD 2.5 SD or more below 
the young female adult mean (T-score 
less than or equal to -2.5 SD). The 
reference technology is dual energy X-ray 
absorptiometry (DXA) at the femoral 
neck. Severe osteoporosis (established 
osteoporosis) is defined as a value for 
BMD 2.5 SD or more below the young 
female adult mean in the presence of 1 or 
more fragility fractures.
 Although BMD is a major 
determinant of bone strength, the 
clinical significance of osteoporosis 
lies in the fractures that arise. In this 
respect, there are some analogies with 
other multifactorial chronic diseases. 
For example, hypertension is diagnosed 
on the basis of blood pressure whereas 
an important clinical consequence 
of hypertension is stroke. Classical 
osteoporotic fractures comprise vertebral 
compression fractures, Colles’ fractures 
at the wrist, hip fractures, proximal 
humerus fractures (2) but many other 
fractures after the age of 50 years are 
related at least in part to low BMD and 
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should be regarded as osteoporotic (5-
8). These include fractures of the ribs, 
tibia (in women, but not ankle fractures), 
pelvis and other femoral fractures.
 The vast majority of osteoporotic 
fractures occur in elderly women (9). 
The reasons for this relate in part to 
differences in bone density between 
men and women at maturity and in 
particular to the loss of bone that occurs 
after the menopause. In addition, women 
live longer than men and are exposed, 
therefore, for longer periods to a reduced 
bone density. Fragility fractures are 
increasingly recognised as a major 
problem of public health. 
 A landmark report in 2013 
characterised the economic burden in 
the European Union (10). The report 
identified that in 2010, 22 million 
women and 5.5 million men in the EU 
had osteoporosis using the diagnostic 
criterion of the WHO. There were 3.5 
million osteoporotic fractures with a 
direct cost of €37 billion. An important 
finding was that individuals at high 
risk were not consistently identified for 
treatment. This perspective outlines the 
burden of osteoporosis in Romania and 
the challenges that need to be faced in 
the delivery of health care. 

 Osteoporosis in Romania
 The incidence of hip fracture in 
Romania has recently been characterised 
and a total of 14,852 cases of hip fractures 
were registered in 2010, 5445 in men 
and 9407 in women, aged between 40 
and 105 years (11). The pattern of hip 
fracture incidence, as in all countries, 
showed an exponential rise with age. 
Table 1 gives a sample of the remaining 

lifetime probability of hip fracture from 
the age of 50 years in men and women. 
The country samples include those 
with very high probabilities (Sweden 
and Denmark) and those amongst 
the lowest. Lifetime probabilities for 
Romania were amongst the lowest 
for Europe, comparable to those in 
Hungary but somewhat higher than for 
Poland. Notwithstanding, the burden 
is significant in that 1 in 14 Romanian 
women can expect to sustain a hip 
fracture in their lifetime. Demographic 
projections indicate that the Romanian 
population aged 70 years and over 
will more than double by 2050, so that 
the burden of the disease will increase 
markedly with time (12).
 Country-specific data on 
hip fracture permits an estimate of 
the incidence and number of other 
osteoporotic fractures in Romania since 
the age- and sex-specific pattern of these 
fractures in relation to hip fracture is 
remarkably constant worldwide (13). 
In 2010, it is estimated that there were 
155,000 men and women with a prior 
spine or hip fracture to which was added 
94,000 new fragility fractures in 2010. 
The total direct cost associated with 
osteoporosis was €129.5 million (575 
million New Romanian Leu) (Table 2). 
It is of relevance that the medical costs 
of intervention accounted for only 5.2% 
of the direct cost.

 The treatment gap
 In judging the delivery of health 
care it is important to ask the question 
who should be treated and who is treated 
with medical interventions. There is a 
general consensus that men and women 
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with a prior hip or spine fracture should 
be offered treatment. In Romania this 
was estimated at about 155, 000 men and 
women in 2010. 
 The advent of FRAX in 2008 (15) 
provided a clinical tool for the calculation 
of fracture probability. Probability-
based assessment is increasingly being 

incorporated into clinical guidelines in 
Europe (16, 17) and elsewhere and a 
FRAX model is available for Romania 
(h t t p : / /www.she f . a c . uk /FRAX) .  
The ability to compute fracture 
probabilities in individuals permits an 
estimate of the prevalence of high risk 
individuals within a given population. 

Table 1. Life-time probability of hip fracture in the Romanian population compared with selected 
countries (11)

Country
Life-time risk at 50 years (%)

Women Men
Sweden 28.5 13.1
Denmark 16.5 5.8
US (Caucasian) 15.8 6.0
Canada 14.0 5.2
UK 13.7 4.8
Finland 12.7 5.5
France 12.7 3.6
Spain 12.0 4.2
Portugal 10.1 3.6
Turkey 8.9 3.5
China (Hong Kong) 8.8 4.1
Mexico 8.5 3.8
Hungary 7.4 3.5
Romania 7.0 3.8
Poland 4.5 2.0
China 2.4 1.9

Indicator
Epidemiological
Population at risk (men and women aged 50 years or more 7,289,000
Men and women with osteoporosis 1,030,000
Men and women with a prior hip or spine fracture 154,853
Men and women at high fracture risk based on FRAX 834,000
New fragility fractures in 2010 94,000
Cost-related (2010)
Direct cost of fractures occurring in 2010 (€) 87,865,345
Direct cost in 2010 of fractures occurring before  2010 (€) 34,799,156
Cost of medical intervention (€) 6,778,612
Total direct cost (€) 129,443,112

Table 2. Key indicators of the burden of osteoporosis in Romania (10, 14)
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There is no international standard for 
defining high risk based on probabilities 
but in Europe, intervention thresholds 
are commonly defined as the ten-year 
probability of a major fracture that equals 
or exceeds that of a woman with a prior 
fragility fracture (10, 16-18), termed 
the probability fracture threshold. The 
number of men and women in Romania 
that exceeds this threshold risk amounted 
to 834,000 in 2010.
 These estimates of target 
populations can be set against the number 
of patients treated in Romania computed 
from IMS Health sales data for 2010 and 
expressed as treatment years (10). An 
adjustment factor is applied to correct for 
suboptimal adherence. In Romania, it is 
estimated that 115,000 men and women 

received treatment for osteoporosis with 
a high risk population of 834,000. When 
the number of patients exceeding the 
intervention threshold without receiving 
treatment is expressed as a percentage of 
the total number of patients exceeding 
the threshold, the resulting treatment gap 
is 86% (94% in men and 83% in women). 
Thus, the overwhelming majority of 
individuals at high risk of fracture are 
untreated. 
 When the delivery of this aspect 
of health care is compared on a European 
wide basis Romania lies among those 
countries with the highest treatment gaps 
(Fig. 1).
 The causes of the high treatment 
gap are not known but several factors 
are likely to contribute. The wealth of 

Figure 1. Proportion of women at high risk that are untreated (treatment gap) in 2010 ranked by 
country and score (19) with kind permission from Springer Science and Business Media B. V.
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Romania as judged by gross domestic 
product (GDP) is low compared with 
many other EU member states. In 2012 
this was $16,518 compared with an EU 
average of $33,527 (20). Over and above 
this, the proportion of GDP devoted to 
health care is the lowest in Europe (19). 
Thus, the overall health care spend is 
low and in 2010 was estimated at €309/
capita /year (19) – the lowest of all EU 
countries. Of this, 2.0% accounted for 
the cost of osteoporosis.
 This has to be set against the 
cost of interventions. In general there 
are relatively small variations in the cost 
of interventions across member states. 
Thus the cost of medical intervention 
in Romania is high in relation to GDP 
and even higher in relation to the health 
care spend. For example, the yearly 
cost of alendronate in Romania would 
account for 17% of the overall health 
care spend/capita whereas in the UK the 
corresponding figure is 0.5% (19). A 
further contribution to the treatment gap 
is that reimbursement of osteoporosis 
agents is about 50% in Romania whereas 
it is 100% in the UK.
 Another barrier to treatment is 
that reimbursement is only granted where 
the prescription is issued by a specialist. 
There are also incompatibilities between 
recommendations for risk assessment or 
treatment with reimbursement policy. 
For example, guidelines recommend the 
use of FRAX which is not provided for 
in reimbursement provision and specific 
treatments are recommended but not 
reimbursed. Guidelines recommended 
the use of risk factors such as a prior 
fragility fractures but reimbursement is 
solely dependent on a BMD test (19). 

 However, there are few 
densitometers in Romania. Indeed, 
in the European Union, Romania 
ranked 25th of 27 EU countries with 
approximately 2.4 DXA units/million of 
the general population. The requirement 
for assessing and monitoring the 
treatment of osteoporosis to implement 
practice guidelines has been estimated at 
approximately 11 DXA units per million 
of the general population (21). 
 The inevitable conclusion is 
that osteoporosis is ill catered for in 
Romania. What can be done to redress 
the balance? The development of 
assessment guidelines based on fracture 
probability and their alignment with 
reimbursement policies would be a good 
first step.
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