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Summary This scorecard summarises key indicators of the burden of osteoporosis and its management in the 27 member states of the European Union, as well as the UK and Switzerland. The resulting scorecard elements, assembled on a single sheet, provide a unique overview of osteoporosis in Europe.
 
Abstract
Introduction: The scorecard for osteoporosis in Europe (SCOPE) is a project of the International Osteoporosis Foundation (IOF) that seeks to raise awareness of osteoporosis care in Europe. The aim of this project was to develop a scorecard and background documents to draw attention to gaps and inequalities in the provision of primary and secondary prevention of fractures due to osteoporosis.
Methods: The SCOPE panel reviewed the information available on osteoporosis and the resulting fractures for each of the 27 countries of the European Union plus the UK and Switzerland (termed EU27+2). The information obtained covered four domains: background information (e.g., the burden of osteoporosis and fractures), policy framework, service provision and service uptake, e.g. the proportion of men and women at high risk that do not receive treatment (the treatment gap).

Results: There was a marked difference in fracture risk among the EU27+2 countries. Of concern was the marked heterogeneity in the policy framework, service provision and service uptake for osteoporotic fracture that bore little relation to the fracture burden. For example, despite the wide availability of treatments to prevent fractures, in the majority of the EU27+2, only a minority of patients at high risk receive treatment even after their first fracture. 

The elements of each domain in each country were scored and coded using a traffic light system (red, orange, green) and used to synthesise a scorecard. The resulting scorecard elements, assembled on a single sheet, provide a unique overview of osteoporosis in Europe. 

Conclusions: The scorecard enables healthcare professionals and policy makers to assess their country’s general approach to the disease and provide indicators to inform the future provision of healthcare.
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SCOPE 2020
A new Scorecard for osteoporosis in Europe

About SCOPE

The mission of the scorecard for osteoporosis in Europe (SCOPE) project is to raise awareness of osteoporosis care in Europe. SCOPE permits an in-depth comparison of the quality of care of osteoporosis across the 27 member states of the European Union (EU27), together with the UK and Switzerland (termed EU27+2).

Osteoporosis is a complex, chronic disease that can be treated and managed in a number of ways. Improvements in medication and diagnostic techniques in the past 30 years have provided highly effective ways to reduce the risk of osteoporotic fractures. In Europe, however, research has shown significant heterogeneity in the different national approaches to the management of the disease.

The scorecard summarises key indicators of the burden of osteoporosis and its management in each of the member states of the European Union to draw attention to the disparities in healthcare provision that can serve in the setting of benchmarks to inform patients, healthcare providers and policy makers in the EU. This update of the original SCOPE publication and scorecard compares the original results from 2010 to data as recent as 2019. The newer data provides a more recent overview, as well as a way to compare management of osteoporosis over time, within and between the EU27+2 countries.


In developing this scorecard, the aim is to stimulate a balanced, common and optimal approach to the management of osteoporosis throughout the EU27+2. 
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A letter to all Europeans

The statistics are startling.

One in three women and at least one in six men will suffer an osteoporotic fracture in their lifetime. For every minute that passes eight new fracture cases arise in the EU. It is estimated that more than 23 million men and women are at high risk of osteoporotic fractures in the European Union. 

Osteoporosis and the 4.3 million fragility fractures that it causes cost the health care systems of Europe in excess of €56 billion each year based on data for 2019. Only 3% of this money was spent on medical treatment. But numbers do not tell the full story. For the individuals who suffer fractures as a result of the disease, the stories are personal. Pain, disability, reduced mobility and long-term disability are all too frequent. Additionally, some fractures related to osteoporosis result in death. Nearly a quarter of a million deaths occur each year in Europe as a direct consequence of hip or spine fractures.

SCOPE is committed to helping individuals reduce their risk of osteoporosis and to ensuring that all Europeans have access to the best diagnosis and treatment. Components that are critical to achieving this goal include government policy, access to risk assessments, and access to medications. This update of the scorecard allows Europeans to measure how well their country is able to access these elements through publicly funded health care systems. It also provides a new benchmark to follow trends in osteoporosis management, and to measure future progress.

Our research reveals that facilities and access to testing for osteoporosis is far from adequate. Access to drug treatment that can help prevent fractures varies markedly from country to country; in some member states, individuals with osteoporosis are restricted from accessing effective treatment options. Less than half of women at high risk of fracture are treated despite the high cost of fractures and the availability of affordable medications.

Action is required. The national osteoporosis societies within the International Osteoporosis Foundation are calling for a Europe-wide strategy and parallel national strategies to provide coordinated osteoporosis care and to reduce debilitating fractures and their impact on individual lives and the health care system. We welcome the opportunity to partner with governments at the national and European level to develop and implement these strategies. Together we can improve bone health for all in Europe.
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Introduction
The basis for SCOPE
SCOPE comprises a compendium of information available on the burden of osteoporosis and healthcare provision and uptake in the EU 27+2. Its history begins over 20 years ago with a series of regional audits of the International Osteoporosis Foundation (IOF) [1-3]. The information base has been supplemented with reports undertaken through the IOF on the burden of osteoporosis in the whole or selected countries of the EU, as well as the UK and Switzerland [4-7]. This information base was broadened and updated by IOF to inform the SCOPE panel members through its outreach to over 40 national osteoporosis societies throughout Europe by means of a structured questionnaire that was sent to all IOF national societies and key opinion leaders in each country. 
From the information available, the SCOPE panel developed indicators of osteoporosis that could be applied to each member state under four broad domains:
Burden of disease – including the burden of osteoporosis, fractures and forecasts for the future.
Policy framework – such as the availability of public health programmes.
Service provision – including assessment and treatments of osteoporosis.
Service uptake – e.g. the proportion of men and women at high risk that do not receive treatment (the treatment gap).
For each domain, a synthesis was summarised, and tabular information provided for each member state which appears in the body of the report. For key indicators, termed scorecard elements, the information was scored and the basis for the score allocation provided. For example, the remaining lifetime risk of a hip fracture at the age of 50 years ranged from 7.0% (Romania) to 25.1% (Sweden) in women from the different countries of the EU. Countries were categorised by tertile of fracture risk. High risk countries were colour coded red, intermediate risk coded orange and low risk countries coded green. A similar ‘traffic light’ approach was applied to each element in each domain. The resulting scorecard elements were then assembled on a single sheet to provide a unique overview of osteoporosis in Europe. It will enable healthcare professionals and policy makers to assess their country’s general approach to the disease and provide indicators to inform future provision of healthcare.
The first scorecard, published in 2013, reviewed the state of osteoporosis in 2010 [8]. The present scorecard not only updates this to 2019 but, because of the use of consistent methodology also permits some comparisons over time.
Some caveats are appropriate in the interpretation of scores. Green is not necessarily ‘good’, and red is not necessarily ‘bad’. An example of the former is the treatment gap (the proportion of high-risk patients given specific treatment for osteoporosis). Whereas countries coded green have a treatment gap of 30-60%, treatment gaps of less than 20% might be an appropriate target. Coding all countries red would, however, not permit the comparative performance of one country against another. Other examples are highlighted in the text.
In the development of a scorecard, a first step is to define what is to be measured. There is of course not one element that captures all the functional aspects of health care. That the cost of fractures in 2019 is €5.5 billion in the UK and €9.4 billion in Italy says little except one country spends more than the other. No single metric can suffice. Various integrated and multidimensional performance measurement systems have been developed [9, 10] that are suited to examine complex organisations. A problem in international comparison is the difficulty of comparing like with like when the methods of data capture differ. This in turn limits the scorecard to the art of the possible (that which can be measured) rather than the art of the ideal (that one would wish to measure)

Osteoporosis
Osteoporosis is characterized by reduced bone mass and disruption of bone architecture, resulting in increased bone fragility and increased fracture risk [11]. The publication of a World Health Organization (WHO) report on the assessment of fracture risk and its application to screening for postmenopausal osteoporosis in 1994 provided diagnostic criteria for osteoporosis based on the measurement of bone mineral density (BMD) and recognized osteoporosis as an established and well-defined disease that affected more than 75 million people in the United States, Europe and Japan [12].
BMD is most often given as a T-score that describes the number of SDs by which the BMD in an individual differs from the mean value expected in young healthy women. The operational definition of 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) [13]. BMD at the femoral neck is the international reference standard [14]. The consequences of low BMD reside in the fractures that arise. The relationship between BMD and fracture is continuous in that the lower the BMD, the higher the fracture risk [15].

Osteoporotic fractures
The definition of an osteoporotic fracture is not straightforward and the terms osteoporosis, fragility fracture and osteoporotic fractures have inherent ambiguities. An approach adopted widely is to consider low-energy fractures as being osteoporotic. This has the merit of recognizing the multifactorial causation of fracture. However, with high-energy trauma, osteoporotic individuals are more likely to fracture than those without osteoporosis [16]. There is also a disparity between low-energy fractures and fractures associated with reductions in BMD [17, 18]. The classification is therefore incomplete. An alternative approach is to designate an osteoporotic fracture as one sustained in an individual with osteoporosis as defined by the T-score and World Health Organization criteria but this has inherent conceptual and practical difficulties [19]. Thus, a minority of fragility fractures occur in individuals with a BMD T-score of less than -2.5 SD [17, 18]. The approach we have taken is to identify sites of fracture that increase in frequency the lower the BMD and the incidence of which increase progressively with age after the age of 50 years [20]. The most common fractures associated with osteoporosis defined in this way are those at the hip, spine, forearm and humerus but many other fractures after the age of 50 years are associated with low BMD and should be regarded as osteoporotic [18]. These include fractures of the ribs, tibia, pelvis and other femoral fractures. 
For the purpose of this report, the term osteoporosis is used in a generic sense rather than a specific sense unless otherwise specified. For example, the ‘cost of osteoporosis’ refers to the cost of fractures at sites associated with osteoporosis irrespective of the T-score. 
The incidence of fragility fractures increases markedly with age, though the rate of rise with age differs for different fracture outcomes. For this reason, the proportion of fractures at any site also varies with age. For example, forearm fractures account for a greater proportion at younger ages than in the elderly. Conversely, hip fractures are rare at the age of 50 years but become the predominant osteoporosis fracture from the age of 75 years. In women, the median age for distal forearm fractures is around 65 years and for hip fracture, 80 years. Thus, both the number of fractures and the type of fracture are critically dependent on the age of the populations at risk.
Hip fracture is the most serious osteoporotic fracture. Hip fracture is painful and nearly always necessitates hospitalization and surgical intervention. Up to 20% of patients die in the first year following hip fracture, mostly as a result of serious underlying medical conditions [21] and less than half of survivors regain the level of function that they had prior to the hip fracture [22]. Thus, not all deaths associated with hip fracture are due to the hip fracture event and it is estimated that approximately 30% of deaths are causally related. When this is taken into account, hip fracture causes more deaths in Sweden than road traffic accidents and about the same number as those caused by breast cancer [23]. An updated comparison, presented in Chapter 1e, indicates that fragility fractures in Sweden account for more deaths than many chronic noncommunicable diseases including cerebrovascular disease, lung cancer, chronic lower respiratory disease and diabetes.
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Chapter 1. Burden of disease
1a – Healthcare cost of osteoporotic fractures

Domain
Burden of disease—background information
Background and aims
Cost of illness studies can take a societal perspective (including all cost incurred directly or indirectly by society) or a payer perspective (usually includes all costs carried by the healthcare and social system). Both play an important role in the understanding of disease management and may aid decisions concerning societal resource allocation for research, development, and funding of new treatments. Results from cost of illness studies can also be utilised to monitor medical progress. 

The main objective of this section is to provide detail on the current cost of osteoporotic fractures in the countries of the European Union.
Methods
The cost of osteoporotic fractures was updated using the same methodological approach as used in the previous SCOPE study [1, 2]. The fracture costs were first determined without intangible costs (i.e., the monetary value of Quality-Adjusted Life-Years (QALYs) lost due to death and disability) [1]. Costs of fracture-related productivity losses were not included. 
This type of cost mainly occurs in the working population. The median age of retirement in Europe is 65 years [3]. Estimates on fracture related productivity costs are very scarce in the literature. Therefore, it is difficult to impute values for all fracture types for all countries in the analysis. Most fractures occur in elderly retired patients. However, in Sweden about 20% of fractures occur in pre-retirement ages [4]. In six European countries participating in the ICUROS study, the average number of days off work in the preretirement population was 103days/1000/year, of which 57% was due to hip fracture, 27% from vertebral fracture and 16% from other fractures [5]. The cost of osteoporotic fracture is therefore somewhat underestimated in this analysis. 

Fractures were categorised by site, comprising hip, vertebral, distal forearm, and other osteoporotic fractures. Other fractures consisted of humerus, ribs, tibia, pelvis, and other femoral fractures. Since the previous SCOPE study, empirical but incomplete fracture cost estimates were either updated or added for Belgium, Estonia, France, Greece, Ireland, Italy, Netherlands, Portugal, Slovenia, Spain, Switzerland and the UK. For countries where fracture costs were unavailable for the previous SCOPE study or for this study, costs were imputed from the nearest country available by adjusting for differences in healthcare price levels between the relevant countries. In this case, no intervention cost estimates were available for Malta and Cyprus, so the cost per capita in Italy and Greece, respectively, were used as proxies to estimate the intervention costs. All costs were adjusted for inflation to match the price level of year 2019. Swiss estimates for the total cost in 2010 were added separately, as these were not available in the original SCOPE study [6]. 

[bookmark: _Hlk38972331]Costs were divided into the cost of incident fractures in 2019 (i.e., those costs that were incurred the first year after fracture), the ongoing cost in 2019 of fractures occurring before 2019 (‘long-term disability’), and the cost of intervention for osteoporosis. Hip fracture costs in the second and following years after the event related to institutionalisation were based on the proportion of patients that became dependent in the long-term. Due to lack of information, institutionalisation costs were only ascribed to hip fractures. Long-term medical care costs related to hip and vertebral fracture were imputed, based on a UK estimate [7]. It was conservatively assumed that ‘other fractures’ did not incur any longer-term costs after the first year. Because this provides an underestimate of the actual cost of fracture an additional analysis, not included in the first SCOPE-study, was conducted. By assuming that the morbidity loss of fractures is proportional to the fracture costs, it is possible to impute the missing cost elements for non-hip fractures using hip fracture morbidity equivalents [8]. More details on this approach are described in Kanis et al [8]. 

The health burden of fragility fractures was additionally measured in terms of QALYs lost. The QALY is a multidimensional outcome measure that incorporates both the quality (health related) and quantity (length) of life. The value of a QALY was set at value of 2× GDP per capita [9].
Results

[bookmark: _Ref42525833]Table 1 Cost of osteoporosis in the EU27+2 in 2019 (€ million, 2019)
	Country
	Incident fracture costs
	Long-term disability costs
	Intervention costs
	Total costs
	Cost per capita (€) 2010
	Cost per capita (€) 2019
	QALYs lost (€m) 2010
	QALYs lost (€m) 2019

	Austria
	833.52
	468.10
	41.70
	1343.32
	104.84
	151.84
	2100
	4111

	Belgium
	766.36
	321.85
	33.97
	1122.18
	62.91
	98.25
	1914
	3079

	Bulgaria
	135.09
	41.30
	9.19
	185.58
	6.62
	26.42
	130
	327

	Croatia
	71.30
	58.55
	6.08
	135.93
	-
	31.75
	-
	373

	Cyprus
	64.09
	12.71
	8.92
	85.73
	51.87
	72.08
	86
	95

	Czech Republic
	260.88
	121.34
	14.05
	396.27
	28.69
	37.29
	695
	1350

	Denmark
	852.75
	548.37
	51.15
	1452.27
	209.68
	250.50
	1881
	3096

	Estonia
	18.05
	11.89
	1.68
	31.62
	24.28
	23.94
	65
	106

	Finland
	406.60
	190.90
	13.62
	611.12
	78.36
	110.75
	915
	1423

	France
	5047.97
	1769.89
	162.22
	6980.07
	84.98
	104.20
	9170
	12001

	Germany
	10235.08
	3345.62
	249.36
	13830.06
	121.40
	166.77
	16473
	28232

	Greece
	694.70
	203.51
	80.46
	978.68
	66.22
	91.23
	1394
	1518

	Hungary
	348.93
	79.65
	20.85
	449.44
	22.07
	46.01
	512
	890

	Ireland
	290.84
	135.72
	37.73
	464.29
	55.18
	95.66
	470
	1456

	Italy
	5438.79
	3749.16
	258.61
	9446.55
	129.12
	156.32
	9680
	14980

	Latvia
	28.04
	18.75
	1.84
	48.63
	18.76
	25.24
	79
	170

	Lithuania
	53.14
	35.08
	2.79
	91.01
	15.45
	32.63
	89
	258

	Luxembourg
	28.26
	10.78
	1.58
	40.62
	47.45
	66.84
	163
	317

	Malta
	18.59
	8.41
	2.07
	29.06
	45.25
	60.10
	26
	65

	Netherlands
	652.72
	708.35
	42.82
	1403.88
	55.18
	81.47
	2056
	3735

	Poland
	332.89
	347.32
	13.52
	693.73
	17.66
	18.27
	1094
	2172

	Portugal
	523.86
	464.82
	14.82
	1003.51
	59.59
	97.60
	640
	720

	Romania
	91.02
	150.13
	16.17
	257.32
	6.62
	13.21
	374
	1035

	Slovakia
	135.24
	41.73
	16.68
	193.66
	22.07
	35.55
	312
	724

	Slovenia
	60.81
	26.74
	8.15
	95.69
	30.90
	46.29
	185
	302

	Spain
	1813.37
	2197.98
	302.95
	4314.30
	69.53
	92.34
	3610
	6224

	Sweden
	1440.28
	848.47
	44.63
	2333.37
	176.58
	229.14
	2942
	4457

	Switzerland
	2624.76
	745.65
	59.91
	3430.32
	190.22
	402.78
	3242
	5166

	UK
	3031.07
	2339.81
	111.21
	5482.09
	96.01
	82.45
	9599
	14465

	EU27+2 
	36298.99
	19002.57
	1628.74
	56930.30
	85.80*
	109.12
	69898*
	112850


* The EU27+2 estimates for cost per capita in 2010 and QALYs lost in 2010 do not include values for Croatia, as the data were not available

[bookmark: _Hlk49680758]The direct cost of incident fractures in the EU27+2 in 2019 was €36.3 billion (Table 1). Added to this was the ongoing cost in 2019 resulting from fractures that occurred before 2019, which amounted to €19.0 billion (long-term disability). The cost of pharmacological intervention (assessment and treatment) was €1.6 billion. Thus, the total direct cost in the EU27+2 (excluding the value of QALYs lost) amounted to €56.9 billion in 2019. First year, subsequent year, and pharmacological costs accounted for 64 %, 33 % and 3 % of the costs, respectively. In 2010, the total direct cost in the EU27 (excluding the value of QALYs lost) amounted to €37.4 billion. First year costs (€24.6 billion), subsequent year costs (€10.7 billion) and pharmacological costs (€2.1 billion) accounted for 66, 29 and 5 % of the 2010 total, respectively. Thus, over a nine-year period, direct costs have increased by 64% without a commensurate increment in pharmacological costs.

Whilst the proportion of pharmacological intervention costs to total costs in 2019 was low on average, some intercountry variation was observed: the lowest proportion of costs attributable to intervention was observed in Portugal (1.5 %) and the highest costs in Cyprus (10.4 %). Hip fractures were estimated to account for 57 % of the total costs, vertebral fractures for 10 %, distal forearm fractures for 2 % and other for 32 %.

In 2019, the average direct cost of osteoporotic fractures was €109.12 for each individual in the EU27+2, while in 2010 the average for the EU27 was €85.77 (after adjusting for inflation). There was a large variation in the ‘osteoporosis tax’ (cost per capita) which was highest in Switzerland (€403/person) and Denmark (€251), and lowest in Romania (€13) and Poland (€18). Changes in the osteoporosis tax since 2010 are given in Fig. 1. In 2019 the osteoporosis tax had increased in all countries except for the UK and Estonia. 



[image: ]
[bookmark: _Ref57016310]Fig. 1 Cost of fragility fractures expressed as cost/capita in 2019 and 2010. The 2010 values are shown as grey bars

The cost of QALYs lost in the EU27+2 was substantial, amounting to €112.9 billion and giving a direct and indirect cost total (including QALYs) of €169.8 billion in 2019. Intervention costs amounted to about 1 % of the total direct and indirect costs (Fig. 2) and 3 % of the direct costs. 
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[bookmark: _Ref41395263]Fig. 2 Components (%) of the cost of osteoporosis and fractures. 

[bookmark: _Hlk40304881]Compared with 2010, the cost per capita (after adjusting 2010 costs for inflation) has increased most in percentage terms in Bulgaria (+299 %) and Lithuania (+111 %). The percentage change was lowest in the UK (-14 %) and Estonia (-1 %). QALY loss has increased by percentage the most in Ireland (+ 210%) and Romania (+177 %), whilst Greece (+9 %) and Cyprus (10 %) had had the smallest increases in lost QALYs. The large changes in cost per capita for Bulgaria [10], Estonia [11] and Ireland [12] can be explained by updates in the estimates for fracture incidence and/or fracture related costs. The small change in the UK can be explained by an update in the fracture cost inputs [13, 14]. 
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[bookmark: _Ref41395442]Fig. 3 Increase in total fracture cost (%) in 2019 compared with 2010 values. 

The percentage increase in total cost for 2019 is presented in Fig. 3. As shown in Table 1, the countries with the largest absolute increase in total cost were Germany (+€4.8 billion), Italy (+€2.4 billion) and France (+€2.1 billion). This absolute increase was mainly associated with the larger populations in these countries. Bulgaria (+342%) and Hungary (+128%) have seen the largest percentage increase in total costs, while the UK (+1%) and Estonia (+5%) have seen the smallest increase. When using morbidity equivalents to also account for the long-term cost of non-hip fractures, the total direct cost for the UE27+2 increases by 20%, to 68.4 billion. 
Comment
There are few directly comparable studies in other noncommunicable diseases. The European Heart Network has estimated that for cardiovascular disease, healthcare costs, productivity losses, and informal care comprised 53, 26 and 21 %, respectively. Costs for pharmacological treatment accounted for 25 % of the healthcare expenditure, substantially higher than that for osteoporosis. [15] For cerebrovascular disease, it has been estimated that healthcare costs, productivity losses, and informal care comprised 61, 18 and 21 %, respectively. The cost for pharmacological treatment accounted for 3 % of the total cost for cerebrovascular disease, which is comparable to that for osteoporosis. [16] 
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1b – Economic framework

Domain
Burden of disease—background information
Background and aims
Cost of illness studies provide no direct guidance on how resources should be allocated but may provide relevant information concerning the consequences of a disease in order to inform policy. Such data may aid decisions concerning societal resource allocation for research, development, and funding of new treatments. Results from cost-of-illness studies can also be used to assess the long-term consequences and value of medical progress. 

The objective of this background section is to estimate the current cost of osteoporotic fractures in 27 EU countries, as well as Switzerland and the UK (hereafter referred to as the EU27+2), set against the wealth of the nation and the portion of that wealth allocated to healthcare. A more detailed consideration of the cost is given in Chapter 1a.
Methods
Direct costs of fractures in men and women from the EU27+2 aged 50 years or more were expressed as a proportion of total health care spending in the respective country [1], and as cost per capita of the general population [1-4].
Results
Health care spending varied markedly between countries, ranging from €1.3 billion in Cyprus to €371.4 billion in Germany (Table 2). The total spent on healthcare in the EU27+2 amounted to €1.6 trillion, with the cost of osteoporotic fractures representing approximately 3.5% of healthcare spending (i.e., €55.3 billion in 2019). This demonstrates a very substantial impact of fragility fractures on the present healthcare budgets of the EU countries.

The share of health care spending allocated to osteoporosis varied across countries, ranging from 1.3% in Luxembourg to 6.2 % in Greece (Table 2). As might be expected, there was a significant but modest positive relationship between the amount spent on osteoporosis, gross domestic product (GDP) and the incidence of osteoporotic fractures. 



	Country
	Population 
(thousands) 
	Health care spending
(millions €) 
	Healthcare spending 
(% GDP) 
	Healthcare spending
(€ per capita) 
	Fracture cost 
(% health care spending) 

	Austria
	8,847
	38,746.40 
	10.4
	4,379.59 
	3.4

	Belgium
	11,422
	45,746.49 
	10.3
	4,005.10 
	2.4

	Bulgaria
	7,024
	4,214.84 
	8.1
	600.04 
	4.2

	Croatia
	4,089
	3,350.71 
	6.8
	819.36 
	3.9

	Cyprus
	1,189
	1,323.06 
	6.7
	1,112.50 
	5.8

	Czech Republic
	10,626
	13,959.61 
	7.2
	1,313.76 
	2.7

	Denmark
	5,797
	29,811.80 
	10.1
	5,142.23 
	4.7

	Estonia
	1,321
	1,529.83 
	6.4
	1,158.18 
	2.0

	Finland
	5,518
	20,768.83 
	9.2
	3,763.80 
	2.9

	France
	66,987
	261,591.87 
	11.3
	3,905.10 
	2.6

	Germany
	82,928
	371,370.83 
	11.2
	4,478.24 
	3.7

	Greece
	10,728
	14,601.06 
	8.0
	1,361.07 
	6.2

	Hungary
	9,769
	8,597.02 
	6.9
	880.05 
	5.0

	Ireland
	4,854
	21,289.77 
	7.2
	4,386.47 
	2.0

	Italy
	60,431
	153,854.16 
	8.8
	2,545.94 
	6.0

	Latvia
	1,927
	1,621.85 
	5.3
	841.85 
	2.9

	Lithuania
	2,790
	2,745.30 
	6.5
	984.14 
	3.2

	Luxembourg
	608
	3,053.81 
	5.5
	5,024.96 
	1.3

	Malta
	484
	1,064.06
	9.3
	2,200.61
	2.5

	Netherlands
	17,231
	75,008.25 
	10.1
	4,353.09 
	1.8

	Poland
	37,979
	30,787.16 
	6.5
	810.65 
	2.2

	Portugal
	10,282
	17,587.68 
	9.0
	1,710.57 
	5.6

	Romania
	19,474
	9,749.41 
	5.2
	500.64 
	2.5

	Slovakia
	5,447
	5,764.15 
	6.7
	1,058.22 
	3.1

	Slovenia
	2,067
	3,546.49 
	8.2
	1,715.46 
	2.5

	Spain
	46,724
	104,267.79 
	8.9
	2,231.58 
	3.8

	Sweden
	10,183
	52,765.82 
	11.0
	5,181.67 
	4.3

	Switzerland
	8,517
	74,947.83 
	12.3
	8,800.26 
	4.5

	UK
	66,489
	227,158.96 
	9.6
	3,416.49 
	2.4

	EU27+2
	521,730
	1,600,824.83 
	9.4
	3,068.30 
	3.5


[bookmark: _Ref56753703]Table 2 Cost of osteoporotic fractures in relation to the population and health care spending (2019)


The percentage of healthcare spending devoted to osteoporotic fractures has increased in the majority of countries since 2010 (Fig. 4). The most marked increases were seen in Greece (+3.3%), Portugal (+2.6%) and Bulgaria (+2.6 %). Of the six counties with a decrease in healthcare spending, the largest reductions in the percentage of healthcare spending for osteoporotic fractures occurred in Malta (-1.3%), Estonia (-1.0%) and the UK (-1.0%).
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[bookmark: _Ref53128162]Fig. 4 Proportion (%) of the total direct healthcare spend in the EU27+2 countries allocated to osteoporotic fractures. Bars in grey denote values for 2010.

The estimated cost of osteoporosis may be compared to the cost of other diseases. However, given that the EU27+2 is a relatively new construct, few directly comparable studies exist. Furthermore, methodological differences render some studies difficult to compare. There are a few studies available that were conducted in a similar geographic area, with comparable methodology. A 2010 report issued by the European Brain Council estimated the societal costs for several brain disorders in Europe. After inflating these estimates to 2019 Euros, the annual societal costs were estimated at €118.5 billion for dementia, €49.0 billion for headache, €16.5 billion for multiple sclerosis, and €15.7 billion for Parkinson’s disease [5].

The annual cost of coronary heart disease and cerebrovascular disease in the European Union (25 countries in 2003) has been estimated by Leal et al in 2006 [6]. After adjusting their estimates for inflation, coronary heart disease and cerebrovascular disease in the EU were estimated cost approximately €58.4 billion and €44.1 billion, respectively, in 2019 prices. The cost of epilepsy in the European Union (25 countries in 2004) has been estimated at €15.5 billion, when adjusted to 2019 prices. Healthcare costs were estimated to comprise 18 % of costs, whereas direct medical costs and productivity losses represented 27 % and 55 %, respectively [7]. Thus, in common with other non-communicable diseases, osteoporosis has major economic consequences for society.
Comment
It should be noted that not all fracture-related costs come from the countries’ healthcare budgets (e.g., long-term care and variable reimbursement policies). Data on healthcare spending are from 2017.
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1c – Men and women with osteoporosis

Domain
Burden of disease—background information
Background and aims
Osteoporosis is operationally defined by bone mineral density (BMD) measured using dual-energy X-ray absorptiometry (DXA). The diagnostic reference site is the femoral neck using the NHANES III reference data [1]. Osteoporosis is diagnosed when the BMD measured at the femoral neck is more than 2.5 standard deviations below the average value of the young white female population [2]. The aim of this background information was to document the burden of osteoporosis as judged by densitometric criteria.
Methods
Accurate estimates of the prevalence of osteoporosis require country-specific data on the distribution of femoral neck BMD. However, large population-based reference data are lacking in the EU27+2 countries. For the purposes of this report, it is assumed that the mean femoral neck BMD is similar across the EU27+2 countries at the age of 50 years as is the rate of bone loss at the femoral neck with age. The same assumptions have been used elsewhere [3-9]. On this basis, the prevalence of osteoporosis was calculated from the age and sex-specific BMD in the NHANES III study, presented in Hernlund et al 2013 and applied to the current population estimates for people ages 50+ [10, 11]. These prevalence estimates were then applied to the population demography in each country. The densitometric criteria to describe the prevalence of osteoporosis are in line with WHO recommendations [2] but are stricter than those that are commonly used on an operational basis.
Results
In 2019, there were approximately 32.0 million individuals with osteoporosis in the EU27+2, of which 6.5 million were men and 25.5 million were women, i.e., there were about four times as many women with osteoporosis as there were men. Of all member states, Germany was estimated to have the highest number of individuals with osteoporosis with approximately 1.2 million men, and 4.5 million women with osteoporosis. According to estimates from Hernlund et al 2013 [10], the prevalence of osteoporosis in the EU27 was 6.6 % and 22.1 % , respectively in men and women aged 50 years or more (Table 3). Note that proxy estimates from neighbouring countries were used for Croatia and Switzerland. In men over the age of 50 years, the prevalence of osteoporosis varied from 5.7 % (Slovakia) to 6.9 % (Sweden). In women, the prevalence ranged from 19.3 % (Cyprus) to 23.4 % (Italy). 

The prevalence of osteoporosis in the entire EU27+2 population (i.e., all ages) was 5.6 % and ranged from 3.7 % in Cyprus and Ireland, to 6.3 % in Italy (Fig. 5).

Since the original SCOPE study, almost every country has experienced an increase in the number of individuals with osteoporosis. The countries with the largest absolute increases are Germany, the UK and Italy with 153.2, 141.7 and 129.7 thousand new women with osteoporosis, respectively. The same countries also had the largest increases in men with osteoporosis. Only one country, Latvia, has seen a decrease in both men and women with osteoporosis. This decrease is likely related to a progressive decline in the population of Latvia since the 1990’s. 



[bookmark: _Ref37088098]Table 3 Estimated number and prevalence of men and women with osteoporosis in 2019 
	Country
	Men with osteoporosis
	Women with osteoporosis
	Men and women with osteoporosis
	Prevalence in male population aged 50+ (%)
	Prevalence in female population aged 50+ (%)
	Prevalence in total population (%)

	Austria
	113,230
	438,894
	552,124
	6.5
	22.2
	5.5

	Belgium
	142,428
	538,944
	681,372
	6.6
	22.4
	5.6

	Bulgaria
	82,432
	337,744
	420,176
	6.4
	20.9
	5.6

	Croatia
	48,050
	204,248
	252,298
	6.2
	21.1
	5.5

	Cyprus
	11,346
	38,986
	50,332
	6.2
	19.3
	3.7

	Czech Republic
	114,600
	457,776
	572,376
	6.0
	20.4
	5.0

	Denmark
	72,670
	254,888
	327,558
	6.5
	21.1
	5.1

	Estonia
	13,082
	68,820
	81,902
	6.2
	22.2
	5.8

	Finland
	69,376
	266,815
	336,191
	6.4
	21.5
	5.7

	France
	802,660
	3,188,700
	3,991,360
	6.7
	22.5
	5.5

	Germany
	1,159,884
	4,499,208
	5,659,092
	6.6
	22.6
	6.1

	Greece
	143,796
	539,883
	683,679
	6.9
	22.3
	5.7

	Hungary
	99,758
	459,347
	559,105
	6.2
	21.1
	5.5

	Ireland
	47,120
	162,200
	209,320
	6.2
	20.0
	3.7

	Italy
	878,922
	3,479,814
	4,358,736
	6.9
	23.4
	6.3

	Latvia
	18,849
	105,925
	124,774
	6.1
	22.3
	5.8

	Lithuania
	28,487
	152,117
	180,604
	6.1
	21.7
	5.3

	Luxembourg
	6,466
	23,100
	29,566
	6.1
	21.0
	4.3

	Malta
	5,015
	18,216
	23,232
	5.9
	19.8
	4.9

	Netherlands
	215,901
	760,240
	976,141
	6.3
	20.8
	4.9

	Poland
	367,430
	1,617,246
	1,984,676
	5.8
	20.1
	4.8

	Portugal
	133,263
	547,360
	680,623
	6.7
	22.0
	5.6

	Romania
	207,390
	863,870
	1,071,260
	6.2
	20.5
	4.8

	Slovakia
	50,160
	213,788
	263,948
	5.7
	19.4
	4.2

	Slovenia
	24,720
	100,190
	124,910
	6.0
	21.5
	5.4

	Spain
	612,272
	2,332,998
	2,945,270
	6.8
	22.6
	5.4

	Sweden
	130,755
	452,480
	583,235
	6.9
	22.4
	5.6

	Switzerland
	111,210
	412,450
	523,660
	6.6
	22.6
	6.1

	UK
	821,152
	2,953,653
	3,774,805
	6.7
	21.9
	5.2

	EU27+2
	6,532,426
	25,511,028
	32,043,453
	6.6
	22.1
	5.6
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[bookmark: _Ref41395562]Fig. 5 The prevalence of osteoporosis by country, and the average prevalence in the EU27+2

Score allocation
Chapter 1a, 1b and 1c are not scored and not a score card element.
Comment
Although BMD is a strong predictor of fracture risk [12, 13], the prevalence of osteoporosis is not used as a scorecard element because the relationship of osteoporosis to fracture risk varies by age and between countries [14, 15]. For this reason, fracture risk is the preferred metric.
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1d – Epidemiology of hip fracture

Domain
Burden of disease—scorecard element
Background and aims
Fracture incidence is scantily documented in the EU. The fracture that has been evaluated most widely is hip fracture. Hip fractures account for the majority of health care expenditure, mortality and morbidity and can be used as a proxy for osteoporosis [1-4]. There is a marked difference in the incidence of hip fracture worldwide and probably in other osteoporotic fractures [5]. Indeed, the difference in incidence between countries within Europe is greater than the differences in incidence between sexes within a country [6, 7] . The EU comprises countries with some of the highest hip fracture rates, but the documentation of the size of the problem and the quality of data vary between countries. 

The aim of this scorecard element was to summarise the information base available for the incidence of hip fracture.
Methods
Studies on hip fracture risk were identified from 1950 to November 2011 by a Medline OVID search [5]. Evaluable studies in each country were reviewed for quality and representativeness and a study (studies) chosen to represent that country for a previous European report [2, 8]. In essence, the rates used were those incorporated in the various country specific FRAX models. For this report, new hip fracture data were available for Bulgaria [9], Croatia [10], Estonia [11], and Switzerland [12], again rates used in the current FRAX models[footnoteRef:1]. Age-specific incidence rates between the ages of 50-89 years were age-standardised to the world population in 2020 in men and in women. [1: ] 

Results
National data on hip fracture rates were identified in 18 countries (Table 4). No data were available for 3 countries (Cyprus, Latvia, Luxembourg). In the remaining 8 countries, regional estimates were identified. For Slovenia data were available in women only.

As expected, hip fracture rates were higher in women than in men with a female/male ratio that ranged from 1.5 (Estonia) to 2.6 (Portugal). In women, there was a nearly three-fold range of hip fracture rates throughout the EU from 246/100,000 (Romania) to 730/100,000 (Sweden). In men, rates ranged from 132/100,000 (Spain) to 371/100,000 (Denmark). Thus, the international variation between countries was greater than the differences between men and women within countries (Fig. 6). 

[image: ]
[bookmark: _Ref41395783]Fig. 6 Correlation between men and women in the incidence of hip fracture in European countries. The dotted line shows the linear regression, and the dashed line shows the line of identity.

[bookmark: _Ref38969430]Table 4 Age- standardized (2020) hip fracture rates (/100,000/year) in European countries
	Country
	Year
	Sample
	Incidence
	F/M
	Source

	
	
	
	Men
	Women
	
	

	Austria 
	2001-5
	National
	298
	608
	2.0
	[13]

	Belgium 
	2005-7
	National
	221
	471
	2.1
	[14-16]

	Bulgaria 
	2015-7
	Regional
	188
	411
	2.2
	[9]

	Croatia 
	2012
	National
	188
	406
	2.2
	[10]

	Cyprus
	-
	-
	-
	-
	-
	

	Czech Republic 
	2008-9
	National
	248
	457
	1.8
	[5]

	Denmark 
	2004
	National
	371
	677
	1.8
	[17]

	Estonia 
	2010
	National
	181
	278
	1.5
	[11]

	Finland 
	2000-6
	National
	234
	382
	1.6
	[18]

	France 
	2004
	National
	168
	387
	2.3
	[19]

	Germany 
	2003-4
	National
	225
	470
	2.1
	[5]

	Greece 
	1986-92
	Regional
	236
	503
	2.1
	[6, 20-22]

	Hungary 
	1999-2003
	National
	237
	472
	2.0
	[5]

	Ireland 
	2009-10
	National
	228
	431
	1.9
	[23]

	Italy 
	2008
	National
	204
	476
	2.3
	[24]

	Latvia 
	-
	-
	-
	-
	-
	

	Lithuania 
	2009-10
	Regional
	199
	336
	1.7
	[25]

	Luxembourg 
	-
	-
	-
	-
	-
	

	Malta 
	2003-07
	National
	205
	454
	2.2
	[5]

	Netherlands 
	2005
	National
	153
	290
	1.9
	[26]

	Poland 
	2008
	Regional
	149
	263
	1.8
	[27]

	Portugal 
	2006-10
	National
	149
	381
	2.6
	[28]

	Romania 
	2005-9
	National
	159
	246
	1.6
	[5]

	Slovakia 
	2007
	National
	266
	451
	1.7
	[5]

	Slovenia 
	2003
	National
	-
	461
	-
	[5]

	Spain
	1984-91
	Regional
	132
	330
	2.5
	[6, 29-31]

	Sweden 
	1991
	Regional
	339
	730
	2.2
	[5]

	Switzerland 
	2000
	National
	227
	510
	2.2
	[12, 32]

	United Kingdom 
	1992–3
	Regional
	185
	405
	2.2
	[5]



Score criteria
The age-standardised incidence was ranked. Women were chosen since fracture rates are more robust and it permitted the inclusion of Slovenia for which no data were available in men. The criteria for categorisation were chosen as described in Table 5.

[bookmark: _Ref38969683]Table 5 Criteria for allocating scores
	Annual hip fracture (rate/100,000)
	Colour code
	Category

	<400
	
	Moderate risk

	400-500
	
	High risk

	>500
	
	Very high risk

	
	
	No data available



Score allocation
The ranked incidence is shown in Fig. 7 and colour coded by category.

[image: ]
[bookmark: _Ref53128228][bookmark: _Ref41395798]Fig. 7 Annual incidence of hip fracture in women from countries of the EU age-standardized to the world population for 2020

Comment
On an international scale all countries were at moderate or high risk (150-250/100,000 and >250/100,000, respectively) [5]. Reasons for the large variation in fracture risk between countries are speculative, but, ecological studies have shown weak but significant relationship between hip fracture risk and latitude and socio-economic prosperity As noted in the methods, hip fracture risks are those used in FRAX and more recent estimates for some countries will be available for future use.
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1e – Number of fragility fractures

Domain
Burden of disease—scorecard element
Background and aims
The most obvious and serious effect of osteoporosis is the fractures that occur as a consequence of increased bone fragility. This section determines the number of fractures associated with bone fragility in the EU27+2.
Methods
[bookmark: _Hlk38975119]The fractures of interest include those at the hip, spine, and forearm as well as fractures at other vulnerable sites (humerus, ribs, tibia, pelvis and other femoral fractures) grouped as other fractures. Information on the incidence of fractures varies between the countries of the EU27+2. In general, reports on hip fracture incidence are more complete than for fractures at other sites (see Chapter 1d). The risks of hip fracture were the same as those used in estimating the FRAX algorithm by country. Hip fracture incidence for Switzerland in 2010 came from an publication that accompanied the original SCOPE study [1]. For the EU27+2 countries with incomplete information, incidence was taken from the nearest country where hip fracture incidence was available [2, 3]; Greek fracture risks were used as a proxy for Cyprus, Finnish fracture risks for Latvia and Belgian fracture risks for Luxembourg. Where the incidence of fractures other than the hip was not available, the incidence was imputed from the hip fracture incidence in the relevant country, using the relationship between hip fracture incidence and incidence of fracture in other sites in Sweden [4]. This assumption has been shown to be safe in studies reported from Canada [5], US [6], UK [7], Australia [8] and Moldova [9], despite marked differences in incidence between these countries [10]. This commonality of pattern is supported by register studies which indicate that, in those regions where hip fracture rates are high, so too is the risk of forearm fracture and spine fractures (requiring hospital admission) [11].

The number of fractures in each country for each fracture site was computed from the age- and sex-specific estimates of incidence and population demography for 2019 [12]. Crude incidence in each country was expressed as the number of fragility fractures per 1000 of the population aged 50 years or more. Where possible country specific data on number of fractures were compared with estimates from 2010 [2, 3].
Results
There were estimated to be 4.3 million new fragility fractures in the EU in 2019—equivalent to 11,705 fractures/day (or 487 per hour) (Table 6). About twice as many fractures occurred in women compared to men. Hip, vertebral, forearm and other fractures accounted for 19, 16, 15 and 50 % of all fractures, respectively. The number of incident fractures by country is shown in Table 7. Germany had the highest number of fractures for all fracture types in both men and women—approximately 831,000 incident fractures in total—predominately reflecting a large population size and comparatively high fracture incidence. Malta and Luxembourg had the lowest number of fractures for all types— (About 3,200 and 4,000 incident fractures, respectively), reflecting small population sizes.



[bookmark: _Ref37173549]Table 6 Estimated number of incident fractures in the EU27+2 by site, 2019 
	Fracture site
	Women
	Men
	Women and men

	Hip fractures
	603,967
	222,741
	826,708

	Vertebral fractures
	432,479
	230,064
	662,544

	Forearm fractures
	528,109
	108,596
	636,705

	Other fractures
	1,293,964
	855,626
	2,149,591

	All fractures
	2,858,519
	1,417,028
	4,275,547



[bookmark: _Ref37173589]Table 7 The number of new fragility fractures in 2019 in men and women by country, the population at risk (men and women aged 50 years or more) and the crude incidence (/1000 of the population) 
	Country
	Fractures in 2010
	Fractures in 2019
	Population at risk (thousands) 2019
	Rate/1000 in 2010
	Rate/1000 in 2019

	Austria
	86536
	110196
	3719
	28.5
	29.6

	Belgium
	79893
	100188
	4564
	20.2
	22.0

	Bulgaria
	38198
	56187
	2904
	13.3
	19.3

	Croatia
	-
	34864
	1743
	-
	20.0

	Cyprus
	5129
	6602
	385
	16.5
	17.1

	Czech Republic
	72195
	91349
	4154
	19
	22.0

	Denmark
	66358
	86153
	2326
	33.1
	37.0

	Estonia
	8688
	7870
	521
	17.9
	15.1

	Finland
	36405
	45254
	2325
	17.4
	19.5

	France
	376774
	483654
	26152
	16.6
	18.5

	Germany
	724774
	830848
	37482
	22
	22.2

	Greece
	85518
	99242
	4505
	20.2
	22.0

	Hungary
	102457
	86281
	3786
	27.8
	22.8

	Ireland
	18085
	32367
	1571
	14.5
	20.6

	Italy
	465400
	568424
	27609
	19.6
	20.6

	Latvia
	14305
	15752
	784
	17.6
	20.1

	Lithuania
	15074
	23148
	1168
	13.4
	19.8

	Luxembourg
	2700
	4053
	216
	17.1
	18.8

	Malta
	2641
	3232
	177
	17.4
	18.3

	Netherlands
	75947
	99610
	7082
	12.9
	14.1

	Poland
	167664
	205668
	14381
	12.6
	14.3

	Portugal
	51821
	70730
	4477
	13.2
	15.8

	Romania
	94282
	103035
	7559
	12.9
	13.6

	Slovakia
	38634**
	75722
	1982
	22.3
	38.2

	Slovenia
	15510
	16637
	878
	20.4
	18.9

	Spain
	204151
	285494
	19327
	12.8
	14.8

	Sweden
	107046
	123523
	3915
	30.7
	31.6

	Switzerland
	74192
	82488
	3510
	24.4
	23.5

	UK
	447972*
	526974
	25743
	20.7
	20.5

	EU27+2
	-
	4275547
	214945
	19.0
	19.9


* The estimated fractures for 2010 in the UK were corrected from the original SCOPE study, due overestimation of the “other”-fractures category. The new estimates are based on the original UK hip fracture source, presented in Svedbom et al 2013 [13] and calculated using the same methods described in Chapter 3 of Hernlund et al 2013 [2].

**The large difference is because the estimate in 2010 relied on less accurate data. The data for 2019 uses new and more appropriate data on the incidence of hip fracture.

When fracture numbers were expressed as a rate of the population at risk, there was a 3-fold range in risk that varied from 14.1/1000 in the Netherlands to 37.0/1000 in Denmark.
Since 2010, the incidence for all fracture sites was estimated to have increased. Hip fracture incidence for both sexes increased the most (33 %), whilst the smallest percentage increase was noted for the incidence of distal forearm fracture (14 %). The rates of fractures per 1000 people in the population increased in the majority of countries since 2010. The rates were estimated to have increased most in Slovakia (+15.9/1000), Switzerland (+7.3/1000), Lithuania (+6.4/1000) and Ireland (+6.1/1000). Of the four countries where rates had decreased since 2010, the greatest changes were seen in Hungary (-5.0/1000), Estonia (-2.8/1000) and Slovenia (-1.5/1000) (Fig. 8).

[image: ]
[bookmark: _Ref53128342][bookmark: _Ref41396886][bookmark: _Ref45785492]Fig. 8 Change in crude incidence (annual rate/1000) of fragility fractures between 2010 and 2019. *Data for Slovakia imputed.

In addition to pain and disability, some fractures are associated with premature mortality. About 30 % of deaths after a hip or clinical spine fracture can be attributed to the fracture event [14-16]. In the EU27+2, there were estimated to be 248,487 causally related deaths in 2019. Approximately 43 % of fracture-related deaths in women were due to hip fractures, 53 % to clinical vertebral and 3 % to other fractures. Corresponding proportions for men were 34, 65 and 1 %, respectively. Fracture-related deaths per 100,000 by country are shown in Fig. 9. Note that the variability in death rates is more a reflection of the variable incidence of fractures rather than in standards of care.

[image: ]
[bookmark: _Ref41395878]Fig. 9 The number of deaths associated with fracture events expressed per 100,000 of the population age 50 years or more in the EU27+2


In order to compare fracture-related deaths to deaths from other causes, estimates on causes of death in Sweden were retrieved from statistics published by the Swedish National Board of Health and Welfare (Socialstyrelsen) [17]. Fig. 10 presents a comparison of major causes of death in 2019 to the number of fragility fracture-related deaths in Sweden. As can be seen in the table, the number of fracture-related deaths is comparable or exceeds some of the most common causes of death in Sweden. A similar comparison has been made previously [16]. It should be noted that Sweden is a high-risk country for fractures and associated deaths. Thus, the relative importance of deaths due to osteoporosis compared with other causes of death is likely to vary in different countries.

[image: ]
[bookmark: _Ref53128421][bookmark: _Ref45534296] Fig. 10 Comparison of the number of causally related deaths due to fracture compared with other causes of death in Sweden in 2019 

Score criteria
The number of fragility fractures in men and women combined in 2019 expressed/1,000 of the population aged 50 years or more was categorised approximately by tertiles as given in Table 8. 

[bookmark: _Ref37173578]Table 8 Criteria for allocating scores
	Incidence
	Colour grade
	Risk category

	<18/1000
	
	Moderate risk

	18-21/1000
	
	High risk

	>21/1000
	
	Very high risk



Score allocation
Countries, ranked and categorised by risk, are shown in Fig. 11. The variation between countries reflects both the fracture risk and the distribution of age and sex in each country.

[image: ]
[bookmark: _Ref41397045]Fig. 11 The annual number of fragility fractures in men and women combined expressed/1,000 of the population aged 50 years or more, in 2019

Comment
These estimates do not include individuals who in 2019 were suffering the consequences of fractures sustained in previous years. There are important data gaps in the documentation of the fracture burden between member states which form the component of a further scorecard element (Chapter 2a).
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1f – Lifetime hip fracture probability

Domain
Burden of disease—scorecard element
Background and aims
The most serious consequence of osteoporosis in terms of morbidity, mortality and health care expenditure is hip fracture. In the EU, for example, hip fractures comprise only 17 % of the total number of fragility fractures but account for 54 % of the direct costs and 49 % of deaths due to fracture [1-3]. 

The aim of this element is to provide estimates of the remaining lifetime probability of hip fracture in men and women at the age of 50 and 70 years.
Methods
Hip fracture probability was computed, taking both the risk of fracture and the risk of death into account [4]. The risk of hip fracture was updated from a systematic review of hip fracture incidence (see Chapter 1d) [5]. Where possible, the incidence of hip fracture was determined in men and women using 5-year age categories. Where 5-year age intervals were not available, 10-year intervals were used (intervals of greater than 10 years were an exclusion criterion). Mortality statistics from the WHO were used in 5 or 10 year age intervals for the year 2019 [6]. The remaining lifetime probabilities were calculated in men and women from the age of 50 and 70 years [7].
Results
Empirical data on hip fracture probabilities were available for 26 of the 29 countries (Table 9). No data were available for Cyprus, Latvia or Luxembourg. Data were available only for women from Slovenia.

The average remaining lifetime probability of hip fracture in women at the age of 50 years ranged from 7.0% (Romania) to 25.1% (Sweden). Thus, there was approximately a three-fold range of lifetime probabilities between countries. The average lifetime probability of hip fracture (weighted for population size) at the age of 50 years in the EU was 5.7% in men and 15.0% in women.

Probabilities of hip fracture were approximately two-fold lower in men than in women. In men, hip fracture probability at the age of 50 years ranged from 3.8 % (Romania) to 10.9 % (Sweden). There was a close correlation between hip fracture probability in men and women so that, in those countries where fracture probability was high in women, so too was it high in men (Fig. 12). In Sweden, which had the highest hip fracture probabilities, the hip fracture risk in men (10.9 %) was higher than the hip fracture probability in women from Hungary, Poland or Romania.



[bookmark: _Ref38878689]Table 9 Remaining lifetime probability of hip fracture (%) at the ages of 50 and 70 years in men and women by country [3]
	Country
	Lifetime probability (%) 

	
	At age 50 years
	At age 70 years

	
	Men
	Women
	Men
	Women

	Austria
	8.3
	19.7
	8.8
	20.7

	Belgium
	7.8
	18.2
	8.3
	18.9

	Bulgaria
	4.4
	11.2
	4.3
	11.5

	Croatia
	5.1
	11.4
	5.1
	11.3

	Cyprus
	-
	-
	-
	-

	Czech Republic
	6.9
	14.8
	7.5
	15.6

	Denmark
	10.6
	22.1
	11.1
	23.6

	Estonia
	4.4
	9.1
	4.9
	9.6

	Finland
	5.8
	12.4
	6.1
	12.8

	France
	5.6
	18.4
	6.3
	19.4

	Germany
	5.3
	14.2
	5.6
	15.0

	Greece
	8
	15.8
	8.6
	15.2

	Hungary
	4.1
	10.6
	5.2
	12.0

	Ireland
	7.8
	18.2
	8.0
	18.7

	Italy
	7.7
	19.2
	7.8
	19.3

	Latvia
	-
	-
	-
	-

	Lithuania
	4.4
	11.3
	5.3
	11.9

	Luxembourg
	-
	-
	-
	-

	Malta
	5.8
	14.2
	5.8
	14.2

	Netherlands
	5.4
	12.5
	5.6
	12.8

	Poland
	4.0
	9.7
	3.9
	10.1

	Portugal
	4.8
	14.4
	5.3
	14.9

	Romania
	3.8
	7.0
	3.7
	7.2

	Slovakia
	9.5
	20.3
	9.9
	20.3

	Slovenia
	-
	11.6
	-
	12.0

	Spain
	4.0
	12.1
	4.3
	12.6

	Sweden
	10.9
	25.1
	11.0
	25.4

	Switzerland
	7.1
	22.5
	6.9
	23.5

	United Kingdom
	4.8
	13.8
	5.0
	14.6

	EU27+2*
	5.7
	15.0
	6.0
	15.6


* The weighted averages for the EU27+2 only include countries for where estimates were available
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[bookmark: _Ref41400745]Fig. 12 Remaining lifetime probability of hip fracture (%) in men and women from the age of 50 years. The dotted line shows the linear regression, and the dashed line shows the line of identity

Score criteria
The remaining lifetime probability of hip fracture at the age of 50 years was ranked. Women were chosen since this permitted the inclusion of Slovenia for which no data were available in men. The criteria for categorisation are shown in Table 10.

[bookmark: _Ref38878883]Table 10 Criteria for allocating scores
	Lifetime probability (%) of hip fracture
	Colour code
	Category

	<13
	
	Moderate probability

	13-16
	
	High probability

	>16
	
	Very high probability

	
	
	No data available



Score allocation
The ranked incidence is shown in Fig. 13 and colour coded by category.
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[bookmark: _Ref41397380]Fig. 13 Remaining lifetime probability of hip fracture (%) in women in the EU27+2 from the age of 50 years

Comment
Hip fracture probabilities from the age of 70 years were not markedly different from those from the age of 50 years. The reason for this is that increasing death and fracture hazards with age compete in the determination of probability. 
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1g – Men and women at high fracture risk

Domain
Burden of disease—scorecard element
Background and aims
The advent of FRAX in 2008 provided a clinical tool for the calculation of fracture probability [1, 2]. Probability-based assessment is increasingly being incorporated into clinical guidelines in Europe [3, 4] and elsewhere [5, 6]. Unlike fracture incidence, the probability of fracture at any given age depends upon the hazard of death as well as the hazard of fracture over a defined interval (e.g., 10 years or lifetime). A major advantage of using fracture probability is that it standardises the output from the multiple risk factors that contribute to fracture risk including BMD to be incorporated as a single metric. FRAX models are also calibrated to country-specific epidemiology.

The ability to compute fracture probabilities in individuals permits an estimate of the prevalence of high-risk individuals within a given population where the population demography and the distribution of FRAX-based probabilities are known. 

The aim of this score card element was to present the burden of osteoporosis in men and women in the EU 27+2 countries expressed as the proportion of the population with a 10-year probability of a major osteoporotic fracture (hip, spine, forearm or humerus) above a given threshold.
Methods
There is no international standard to define high fracture risk based on probabilities. 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 [3, 6-8], termed the probability fracture threshold. These country specific thresholds are used to determine treatment gaps in Europe (see Chapters 4c and 4e). In North America threshold risks have been set at probabilities of 10% and 20% [9, 10] and these were also used for this assessment. 

The majority of EU member states have a country specific FRAX model. Where unavailable, a surrogate country was used, based on the assumption that the epidemiology of hip fracture was similar. For Cyprus, Malta was used; for Latvia, Lithuania was used; for Luxembourg, Belgium was used; and for Slovenia, Hungary was used.

The distribution of FRAX probabilities in men and women was simulated in 5-year age intervals for each member state between the ages of 50 to 89 years [11, 12] and applied to the demography of each country for 2019 [13]. Burden of disease was expressed as the number of men and women with a probability of major osteoporotic fracture above a threshold of 10% or 20%. Additionally, the number of men and women with a probability of major osteoporotic fracture above the country-specific thresholds for high risk and very high risk was determined [14]. For comparative purposes, the burden was expressed as the proportion of the population age 50-89 years with probabilities above these thresholds. 

The number of men and women with a probability of major osteoporotic fracture above a threshold of 10% or 20% and with a probability of major osteoporotic fracture above the threshold for high risk was compared to data for 2010 in those countries where there was matching information [7, 8].
Results
It is estimated that approximately 15.6 million men and women in the EU27+2 had a 10-year fracture probability that was 20% or more. When a 10% threshold was used, the population at or over this risk rose to 49.3 million, representing respectively, 3% and 11% of the total EU population for 2019. With regard to age-specific thresholds, 23.9 million men and women had fracture probabilities equal to or greater than that of age matched women with a prior fragility fracture. 

The proportion of the population aged 50 years or more that in 2019 had a fracture probability of 20% or more varied among member EU states, ranging from 2% in Romania to 21% in Denmark (Table 11). The proportion of the population aged 50 years or more that had a fracture probability of 10% or more ranged from 11 % in Romania to 49 % in Denmark (Table 11). Fig. 14 shows the rank order of population burden.

The table also shows the number of men and women who lie above a fracture threshold for high risk (and very high risk) commonly used in assessment guidelines. Of the countries surveyed, 23.8 million men and women had a probability of major fracture above the thresholds for high risk and 14.8 million above the thresholds for very high risk. The country-specific data on high risk and very high risk are considered later in relationship to the uptake of treatments in the European Union.
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[bookmark: _Ref41397579]Fig. 14 Proportion of men and women (%) aged 50–89 years with a 10-year probability of a major fracture that is 10 % or more or 20 % or more by member state



[bookmark: _Ref38552804]Table 11 Number of men and women (thousands) and proportion of the population aged 50–89 years (%) with a 10-year probability of a major fracture that exceeds 10 %, 20 % or the country specific fracture threshold for high and very high risk
	Country
	Number of men and women (000)
	Proportion of population age 50-89 years (%)

	
	>20%
	>10%
	>high risk
	>very high risk
	>20%
	>10%
	>high risk
	>very high risk

	Austria
	469
	1297
	386
	234
	13
	36
	11
	6

	Belgium
	384
	1185
	512
	315
	9
	27
	12
	7

	Bulgaria
	165
	622
	325
	200
	6
	22
	11
	7

	Croatia
	103
	371
	196
	120
	6
	22
	11
	7

	Cyprus*
	26
	91
	44
	28
	7
	24
	12
	7

	Czech 
	361
	1144
	471
	288
	9
	28
	12
	7

	Denmark
	470
	1116
	252
	148
	21
	49
	11
	6

	Estonia
	17
	72
	60
	38
	3
	14
	12
	7

	Finland
	133
	493
	261
	153
	6
	22
	11
	7

	France
	1856
	5259
	2892
	1803
	7
	21
	11
	7

	Germany
	2719
	8457
	3846
	2390
	7
	23
	11
	7

	Greece
	352
	1158
	534
	336
	8
	26
	12
	8

	Hungary
	259
	925
	431
	260
	7
	25
	12
	7

	Ireland
	145
	446
	179
	109
	9
	29
	12
	7

	Italy
	2452
	7024
	3278
	2073
	9
	26
	12
	8

	Latvia*
	39
	151
	94
	58
	5
	20
	12
	8

	Lithuania
	58
	223
	138
	86
	5
	20
	12
	8

	Luxembourg*
	15
	49
	24
	14
	7
	23
	11
	7

	Malta
	14
	47
	20
	13
	8
	27
	12
	8

	Netherlands
	277
	1115
	801
	501
	4
	16
	12
	7

	Poland
	436
	1820
	1633
	1018
	3
	13
	12
	7

	Portugal
	252
	786
	537
	346
	6
	18
	12
	8

	Romania
	135
	822
	841
	525
	2
	11
	11
	7

	Slovakia
	170
	642
	217
	131
	9
	33
	11
	7

	Slovenia*
	56
	202
	93
	56
	7
	23
	11
	6

	Spain
	753
	2626
	2113
	1337
	4
	14
	11
	7

	Sweden
	616
	1643
	441
	268
	16
	43
	12
	7

	Switzerland
	554
	1397
	375
	215
	16
	41
	11
	6

	UK
	2280
	7419
	2858
	1723
	9
	30
	11
	7

	EU27+2
	15566
	48602
	23852
	14786
	7
	23
	11
	7


* Surrogate country used (see methods)

Of the 27 countries of the EU surveyed in 2010, 12.9 million men and women had a 10-year probability of major fracture at or above 20%. In 2019, this had increased to 16.9 million, a rise of 31%. Those with probabilities that exceeded a 10% threshold rose by 18% and those above a high-risk threshold increased by 11% (Table 12).



[bookmark: _Ref38886605]Table 12 Number of men and women (thousands) age 50-89 years with a 10-year probability of a major fracture that exceeded 10%, 20% in 2010 and 2019
	Probability
	2010
	2019
	Difference
	%

	>20%
	12,915
	16,934
	4,019
	+31

	>10%
	41,238
	48,899
	7,661
	+18

	High risk threshold
	21,339
	23,721
	2,382
	+11



Score criteria
Countries were ranked by tertiles of prevalence of the population aged 50–89 years above a 10 % probability threshold of a major osteoporotic fracture as given in Table 13.

[bookmark: _Ref38552789]Table 13 Criteria for allocating scores
	Proportion of population
	Colour code
	Risk category

	<22.5 % 
	
	Moderate risk

	22.5-27.5 % 
	
	High risk

	>27.5 % 
	
	Very high risk



Score allocation
The proportion of the population (%) age 50-89 years with a 10-year probability of a major fracture that is 10% or more by member state is shown by category and rank in Fig. 15.
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[bookmark: _Ref53128519][bookmark: _Ref41400086]Fig. 15 The proportion of the population (%) aged 50–89 years with a 10-year probability of a major fracture that is 10 % or more by member state 
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1h – Population projections

Domain
Burden of disease—background information
Background and aims
Secular changes in life expectancy and birth rate are likely to increase the number of elderly individuals in the EU27+2 countries and thereby increase the need for resource allocation for diseases associated with ageing. The incidence of fragility fractures increases markedly with age, particularly in women. The aim of this background element is to estimate the increase in number of men and women aged 50 years or more in the EU27+2 countries.
Methods
The age and sex distribution of the EU27+2 countries was obtained from the UN for 2019 and 2034 using the medium variant [1]. Comparable data for 2010 were also retrieved [2, 3]. 
Results
Between 2010 and 2019, the population of women over 50 years in the EU27+2 had increased by 22 %, and in men by 17 %. The population is expected to further increase by 10 % for women and 13 % for men between 2019 and 2034. The number of men and women aged 50 years, or more will increase in all countries except in Latvia, Lithuania and Bulgaria (Table 14). In the remaining countries, the increment in the population varied widely. For all countries, the percentage increase in number of men and women aged 75 years or more was greater than that of the population aged 50–74 years in the EU27+2 countries. For women aged 75 years or more, the change in the population ranged from less than 12 % in Latvia (6 %) and Estonia (12 %) to more than 50 % in Ireland (69%) and Poland (61%) (Fig. 16).
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[bookmark: _Ref41400157]Fig. 16 increase by country in the female population aged 75 years or more (%) between 2010 and 2034

[bookmark: _Ref37339787]Table 14 Projected percentage change in the male and female populations between 2019 and 2034 according to age category 
	Country
	Women (%)
	Men (%)
	Both (%)

	
	Age 50-74
	Age 75+
	Age 50-74
	Age 75+
	Age 50+

	Austria
	6.0
	22.0
	7.5
	38.0
	11.8

	Belgium
	3.0
	32.8
	5.0
	55.5
	12.6

	Bulgaria
	-8.4
	19.7
	-1.8
	20.1
	-0.1

	Croatia
	-5.2
	17.3
	-2.2
	41.0
	2.8

	Cyprus
	28.2
	59.4
	25.3
	71.0
	33.8

	Czech Republic
	7.1
	41.1
	14.4
	60.9
	18.5

	Denmark
	-2.6
	38.8
	-3.4
	48.2
	7.0

	Estonia
	-3.3
	11.6
	10.8
	41.0
	7.3

	Finland
	-8.9
	47.8
	-6.3
	66.7
	6.9

	France
	0.3
	41.8
	0.9
	57.0
	11.8

	Germany
	-2.1
	13.1
	-0.8
	25.0
	3.5

	Greece
	6.1
	21.0
	10.5
	23.7
	11.9

	Hungary
	-1.6
	32.1
	7.0
	49.3
	9.8

	Ireland
	31.1
	69.0
	28.8
	78.9
	38.0

	Italy
	3.6
	20.3
	6.2
	31.8
	10.1

	Latvia
	-9.9
	6.1
	-4.1
	18.9
	-3.1

	Lithuania
	-11.6
	11.9
	-7.7
	17.2
	-4.2

	Luxembourg
	24.9
	45.0
	22.4
	81.2
	30.3

	Malta
	-1.7
	57.3
	3.5
	76.2
	14.7

	Netherlands
	-2.7
	49.1
	-3.3
	67.0
	9.5

	Poland
	0.0
	60.8
	7.2
	92.4
	16.6

	Portugal
	4.7
	26.1
	5.9
	33.9
	11.3

	Romania
	-2.8
	29.6
	2.8
	38.5
	6.4

	Slovakia
	6.8
	58.8
	14.1
	88.8
	20.2

	Slovenia
	1.9
	33.3
	6.1
	64.9
	13.1

	Spain
	17.9
	28.6
	20.3
	37.7
	22.3

	Sweden
	3.0
	32.0
	4.8
	43.0
	12.0

	Switzerland
	10.5
	39.1
	10.8
	57.0
	18.7

	UK
	6.3
	31.0
	6.7
	42.2
	13.2

	EU27+2
	3.0
	29.6
	5.4
	42.6
	11.4



The increase in the male population age over 75 years was more marked than in women in all countries. In men, the EU27+2 population aged 75 years, or more is expected to increase by 43 %. The percentage change for people age 50 years or more was greater in men than in women for only three countries (Cyprus, Denmark and Ireland).
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[bookmark: _Ref41400242][bookmark: _Ref37342992]Fig. 17 The relation between the percentage increase in the male and female population aged 75 years or more in the EU27+2. The diagonal shows the line of identity
Fig. 17 shows the relationship between growth rates of the male and female populations above the age of 74 years. Life expectancy is currently lower in men than women. However, life expectancy is also improving more rapidly in men than women with time, which can be seen in the form of higher growth rates in men for almost all countries in Fig. 17. This trend has further strengthened since the 2010.
Score criteria
None—not a score card element
Comment
UN population projections over 15 years are relatively robust in that all men and women in 2034 aged 50 years or more had already attained adulthood in 2019. The projections expressed in relative change for countries with very small populations are uncertain (e.g., Malta, Cyprus) since population numbers are given by the UN are rounded to the nearest 1000.
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1i – Fracture projections

Domain
Burden of disease—scorecard element
Background and aims
As noted previously, the number of men and women age 50 years or more is set to increase with time in the EU27+2. The increase will be particularly marked in the elderly population. Since age is an important risk factor for fractures and the elderly population is projected to increase in the majority of member countries, the burden of fractures is also likely to increase.

The aim of this scorecard element was to estimate the increase in the annual number of fragility fractures from 2019 to 2034 in the EU27+2.
Methods
The incidence of hip fracture was determined by updating a systematic literature review [1-3]. For this report, new hip fracture data were available for Bulgaria [4], Croatia [5], Estonia [6], and Switzerland [7]. For other fractures, it was assumed that the age- and sex-specific incidence in relation to hip fractures followed the relationship documented for Sweden [8] and other non-EU countries [9]. Outcomes included the three most common sites of fracture (hip, spine and forearm) as well as other fractures considered to be associated with osteoporosis (i.e., pelvis, rib, humerus, tibia, fibula, clavicle, scapula, sternum, and femoral shaft) [8]. For vertebral fractures, only those coming to clinical attention were included. 

Fracture numbers were calculated from age- and sex-specific incidence and population sizes in 5-year age intervals for 2019 and 2034 [10]. It was assumed that the age- and sex-specific incidence of fragility fractures did not change over time.
Results
The annual number of osteoporotic fractures in the EU27+2 will increase by 1.06 million from 4.28 million in 2019 to 5.05 million in 2034 (Table 15). The percentage increase over the 15-year interval varied considerably by country (Fig. 18), ranging from a 58 % increase in Ireland to a modest 8 % increase in Latvia. In 2034, Germany is projected to have the largest number of annual fractures, with about 931,000 fractures, followed by Italy with about 666,000 fractures.



[bookmark: _Ref38017331][bookmark: _Ref50379239] Table 15 Number of fractures in men and women in 2019, the number expected in 2034, and the percentage increase 
	Country
	Number fractures 2019
	Number fractures 2034
	Difference 2019-2034 
	Increase in fractures 2019-2034 (%)
	Share of EU27+2 increase (%)

	Austria
	110,196
	140,275
	30,079
	27.3
	2.8

	Belgium
	100,188
	123,560
	23,372
	23.3
	2.2

	Bulgaria
	56,187
	60,855
	4,668
	8.3
	0.4

	Croatia
	34,864
	38,716
	3,852
	11.0
	0.4

	Cyprus
	6,602
	9,801
	3,199
	48.5
	0.3

	Czech Republic
	91,349
	123,122
	31,773
	34.8
	3.0

	Denmark
	86,153
	114,232
	28,079
	32.6
	2.6

	Estonia
	7,870
	9,459
	1,589
	20.2
	0.1

	Finland
	45,254
	60,196
	14,942
	33.0
	1.4

	France
	483,654
	609,568
	125,914
	26.0
	11.9

	Germany
	830,848
	966,792
	135,945
	16.4
	12.8

	Greece
	99,242
	120,954
	21,712
	21.9
	2.0

	Hungary
	86,281
	108,489
	22,208
	25.7
	2.1

	Ireland
	32,367
	51,278
	18,911
	58.4
	1.8

	Italy
	568,424
	701,629
	133,205
	23.4
	12.5

	Latvia
	15,752
	17,049
	1,297
	8.2
	0.1

	Lithuania
	23,148
	26,925
	3,777
	16.3
	0.4

	Luxembourg
	4,053
	5,840
	1,787
	44.1
	0.2

	Malta
	3,232
	4,775
	1,542
	47.7
	0.1

	Netherlands
	99,610
	136,821
	37,211
	37.4
	3.5

	Poland
	205,668
	266,653
	60,985
	29.7
	5.7

	Portugal
	70,730
	91,203
	20,473
	28.9
	1.9

	Romania
	103,035
	118,297
	15,261
	14.8
	1.4

	Slovakia
	75,722
	100,785
	25,063
	33.1
	2.4

	Slovenia
	16,637
	21,564
	4,926
	29.6
	0.5

	Spain
	285,494
	369,896
	84,402
	29.6
	7.9

	Sweden
	123,523
	160,647
	37,124
	30.1
	3.5

	Switzerland
	82,488
	113,458
	30,970
	37.5
	2.9

	UK
	526,974
	664,850
	137,876
	26.2
	13.0

	EU27+2
	4,275,547
	5,337,690
	1,062,143
	24.8
	100.0



Score criteria
Countries were ranked by the percentage increase in the annual number of fractures in men and women between 2019 and 2034 and colour graded according to the criteria shown in Table 16.

[bookmark: _Ref38018593]Table 16 Criteria for allocating scores
	Number of fractures
	Colour code
	Risk category

	<25% increase
	
	Moderate increase

	25-30% increase
	
	Steep increase

	>30% increase
	
	Very steep increase





Score allocation
The percentage increase in the annual number of fractures in men and women between 2019 and 2034 is shown by category and rank in Fig. 18
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[bookmark: _Ref41400660][bookmark: _Ref38017390]Fig. 18 The percentage increase in the number of fragility fractures between 2019 and 2034 in the EU27+2

Comment
The analysis assumes that the age- and sex-specific incidence of fractures did not change over the 15-year time interval. Secular trends in fracture risk are ill-documented with the exception of hip fractures, [11] where limited information is available. In general, age- and sex-adjusted hip fracture incidence increased until the mid or end of the 20th century, with a subsequent plateau or even a small decrease [11]. In Europe, this tendency is best documented for Sweden, Finland, Spain, Germany, Netherlands and Hungary. Countries with substantial increases in the number of fractures need to take this into account for future healthcare planning.

It is possible to examine the accuracy of predictions. The number of fractures was estimated for 2010 and again in 2019. At each time, a 15-year prediction was made, providing estimates at year 0 (2010), 9, 15 and 24 years later. As seen in Fig. 19, the 2019 estimate lay between the 2010 estimate and the 2025 prediction at a level consistent with the time intervals at either side (2010-2019 and 2019-2025). This suggests that that the assumptions used to predict fracture numbers are relatively robust.

[image: ]
[bookmark: _Ref45545259]Fig. 19 Estimated (2010 and 2019) and predicted number of fractures (2025 and 2034, respectively) in men and women from the EU
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Chapter 2 Policy framework
2a – Quality of existing information

Domain
Policy framework—scorecard element
Background and aims
Fracture incidence is poorly documented in the EU [1, 2]. The fracture type that has been best evaluated is hip fracture. Hip fractures account for the majority of health care expenditure, mortality and morbidity and can be used as a proxy for osteoporosis. The EU comprises countries with some of the highest hip fracture rates worldwide [3], but documentation of the size of the problem and the quality of data varies between countries. 

Documentation of the burden of disease is an essential prerequisite to determine the resources that should be allocated to the diagnosis and treatment of the disorder. It also provides information concerning the priority a disease should be awarded by health care policy makers. A fracture registry is a centralised database collecting the number of individual fractures per person, per year, within a population and is used for research and resource allocation. The data collected can also be used to identify high fracture risk patients who might benefit from further prevention programmes. 

The main objective of this scorecard element is to provide an integrated estimate of the quality of current documentation on the burden of osteoporosis fractures in the EU 27+2.
Methods

Published information on hip fracture incidence was obtained by systematic review, in some cases through contact with Ministries of Health [3] and updated for countries where new publications were available (see Chapter 1d for additional information). Available studies in each country were reviewed for quality and representativeness of the country. Epidemiology of other fractures was obtained by systematic review [1]. 

Data on national or regional fracture registries [4] were collected through an IOF questionnaire sent to the members of the IOF Committee of National Societies in January 2020. The quality of the available information was scored, with the presence of an established national fracture registry as the highest grade. In the absence of a fracture registry, an intermediate score was dependent on the presence of good quality national hip fracture rates.

Where possible, results were compared with the 2010 audit [1, 2].
Results
High quality national data on hip fracture rates were identified in 18 member states (Table 17). Fair to poor quality national estimates were found for Slovenia. No fracture data were available for Cyprus and Latvia, while no questionnaire data were received from Luxembourg. In the remaining 7 countries, regional estimates of variable quality were identified. Most index years included data from 2000 onwards.

Data on the incidence of clinical vertebral fractures are lacking in most of the countries in the EU, the exceptions being regional data for Sweden and the UK. In the UK, the incidence of clinically identified fractures has been studied within the Clinical Practice Research Datalink (CPRD). The incidence is, however, very low and it is likely that the majority of fractures were not coded [5, 6]. 

Information on forearm fracture is also scarce. There are reports from EU27+2 countries on the incidence of forearm fractures that lead to hospitalisation, e.g., from France and Italy, but these are of limited value since forearm fractures are treated in hospital outpatient departments. There are also studies published from Slovenia and Italy which present incidence of forearm fractures treated both in inpatient and outpatient care. However, the Slovenian study only reported fractures in women, and the Italian study lacked age stratification of data within the elderly population. Credible data are only available for Austria, Hungary, the UK and Sweden [1, 2, 7, 8].

National fracture registries were in place in 14 of the EU27+2 countries (Table 17). The majority of these collect information on all or several fracture outcomes (Austria, Bulgaria, Finland, Hungary, Italy, Latvia, Lithuania, Spain, Sweden and the UK) and the remainder registered hip fracture alone (France, Ireland, the Netherlands and Slovakia). In several additional countries, local registries are available.

[bookmark: _Ref58598322]Table 17 Characteristics of information available on fracture rates in the EU27+2
	Country
	Incidence of hip fracture
	Established National Fracture Registries
	2010 Score
	2019 Score

	
	Qualitya
	Sample
	Present
	Datab
	
	

	Austria 
	G
	National
	Yes
	Hip+
	3
	3

	Belgium 
	G
	National
	No
	
	3
	2

	Bulgaria 
	G
	Regional
	Yes
	Hip+
	0
	3

	Croatia 
	G
	National
	No
	
	-
	 2

	Cyprus
	-
	-
	No
	
	0
	1

	Czech Republic 
	G
	National
	No
	 
	2
	2

	Denmark 
	G
	National
	No
	
	3
	2

	Estonia 
	G
	National
	No
	 
	1
	2

	Finland 
	G
	National
	Yes
	Hip+
	3
	3

	France 
	G
	National
	Yes
	Hip
	2
	3

	Germany 
	G
	National
	No
	
	2
	2

	Greece 
	P/F/G
	Regional
	No
	
	1
	1

	Hungary 
	G
	National
	Yes
	Hip+
	3
	3

	Ireland 
	G
	National
	Yes
	Hip
	3
	3

	Italy 
	G
	National
	Yes
	Hip+
	2
	3

	Latvia 
	-
	-
	Yes
	Hip+
	3
	3

	Lithuania 
	F
	Regional
	Yes
	Hip+
	1
	3

	Luxembourg 
	-
	-
	-
	 
	0
	-

	Malta 
	G
	National
	No
	 
	2
	2

	Netherlands 
	G
	National
	Yes
	Hip
	3
	3

	Poland 
	F
	Regional
	No
	
	1
	1

	Portugal 
	G
	National
	No
	
	3
	2

	Romania 
	G
	National
	No
	
	2
	2

	Slovakia 
	G
	National
	Yes
	Hip
	3
	3

	Slovenia 
	F
	National
	No
	
	2
	1

	Spain
	F/G
	Regional
	Yes
	Hip+
	1
	3

	Sweden 
	G
	National
	Yes
	Hip+
	3
	3

	Switzerland 
	G
	National
	No
	
	-
	2

	United Kingdom 
	G
	Regional
	Yes
	Hip+
	3
	3


a Quality: G good; F fair; P poor [2]b Hip Registration of hip fracture only. Hip+ Registration of hip and other fracture outcomes

Compared with 2010, there has been some improvement in the capture of information on hip fracture. In the 27 countries where comparative information was available, the number of countries with a score of 2 or 3 rose from 17 to 21.
Score criteria
The presence of an established national fracture registry was allocated the highest grade. In the absence of a fracture registry, an intermediate score was given with the availability of good quality national hip fracture rates. Criteria for allocating scores are given in Table 18.

[bookmark: _Ref58598404]Table 18 Criteria for allocating scores
	Score
	Colour code
	Criteria

	3
	
	Established national hip fracture registries

	2
	
	Good quality national hip fracture rates

	1
	
	Poor quality national data or regional data only

	0
	
	No data available



Score allocation
Countries, ranked and categorised by score, are shown in Fig. 20. 

[image: ]
[bookmark: _Ref57016488]Fig. 20 Quality of information available on the epidemiology of hip fractures in the EU27+2 [IOF audit]

Comment
The quality of this information is limited. Firstly, it is based on responses to a questionnaire to national societies and not to government agencies. Secondly, centralised data are not necessarily equivalent to a national registry.
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2b – National health priority

Domain
Policy framework—scorecard element
Background and aims
Data from the Global Burden of Disease Study, conducted by the Institute for Health Metrics and Evaluation (IHME), indicates that musculoskeletal disorders in 2017 were the greatest cause of disability as measured by years lived with disability (YLD), worldwide and across most regions of the world [1]. In terms of disability-adjusted life-years (DALY, a measure of health impact that combines both death and disability), musculoskeletal diseases are the non-communicable diseases that have the fifth greatest impact on the health of the world population (5.5 % of the world’s DALY loss). They closely follow global DALY loss due to cardiovascular diseases (14.7 %), tumours (9.4 %), maternal/neonatal disorders (7.9 %) and respiratory infections (6.4 %) [1]. Disability due to musculoskeletal disorders has increased by 45 % from 1990 to 2010 compared to a 33 % average across all other disease areas. These data suggest that musculoskeletal disease merits a high priority in healthcare policy.

Osteoporotic fractures in Europe have been estimated to account for more disability-adjusted life years lost (2,006,000 DALYs) than rheumatoid arthritis (1,048,000) but less than that for osteoarthritis (3,088,000) representing 33 % of the total DALY loss from these three disorders [2]. A more recent estimate placed the total DALY loss in 2016 related to fragility fractures at more than 2.6 million, which was higher than the estimated DALY loss related to chronic obstructive pulmonary disease and ischaemic stroke, but lower than that for lung cancer or dementia [3].

When a disease becomes a National Health Priority (NHP), it is usually mandated by a government body/ministry of health or another official institution. Osteoporosis may be a designated NHP on its own, or it may be included as part of a musculoskeletal diseases NHP. The development of a national action plan, clear objectives and support for education and awareness programmes also often result from an NHP mandate. The aim of this scorecard element was to determine the extent to which member states have recognised this need.
Methods
Information on NHP [4] was updated by an IOF questionnaire to the members of the IOF Committee of National Societies, undertaken in January 2020. Respondents were asked whether osteoporosis or musculoskeletal diseases were officially documented as an NHP in each member state and to provide the documentary evidence. Further questions related to action plans linked to the NHP and their implementation. 

Where possible, results were compared with the 2010 audit [5, 6].
Results
The majority of countries reporting information on NHPs (19/28) does not recognise osteoporosis or musculoskeletal diseases as an NHP (Table 19). Of those member states that have developed an NHP, the focus has been on nutrition (five countries), exercise (four countries) and falls prevention (four countries). Action plans have been implemented in six countries (Finland, France Italy, Poland, Romania and Sweden). In Sweden, recommendations to health care providers have been issued, but no financial support is given.



[bookmark: _Ref58598457]Table 19 Countries in which osteoporosis or musculoskeletal diseases were officially documented as an NHP, its scope and action plans
	[bookmark: _Ref36622717]Country
	NHP and date
	Government support
	Scopea
	Action plan
	Score 2010
	Score 2019

	Austria 
	No
	
	
	
	1
	1

	Belgium 
	No
	
	
	
	1
	1

	Bulgaria 
	Yes 2006
	Yes
	
	No
	3
	2

	Croatia 
	No
	
	
	No
	
	1

	Cyprus
	No
	
	
	
	1
	1

	Czech Republic 
	No
	
	
	
	1
	1

	Denmark 
	No
	
	
	
	1
	1

	Estonia 
	No
	
	
	
	1
	1

	Finland 
	Yes 2017
	Yes
	N, E, F
	Yes
	2
	3

	France 
	Yes 2018
	Yes
	F, P
	Yes
	2
	3

	Germany 
	Yes 2020
	Yes
	N, E, F
	No
	1
	2

	Greece 
	No
	
	
	
	1
	1

	Hungary 
	No
	
	N, E, F, P
	No
	1
	1

	Ireland 
	No
	
	
	
	1
	1

	Italy 
	Yes 2010
	Yes
	
	Yes
	2
	3

	Latvia 
	No
	
	N, E
	
	1
	1

	Lithuania 
	No
	
	
	
	1
	1

	Luxembourg 
	-
	 
	 
	 
	3
	0

	Malta 
	No
	
	
	
	1
	1

	Netherlands 
	No
	
	
	
	1
	1

	Poland 
	Yes
	Yes
	N
	Yes
	1
	3

	Portugal 
	No
	
	
	
	2
	1

	Romania 
	Yes 2005
	Yes
	
	Yes
	3
	3

	Slovakia 
	No
	
	
	
	1
	1

	Slovenia 
	No
	
	
	
	1
	1

	Spain
	Yes
	Yes
	
	No
	1
	2

	Sweden 
	Yes 2012
	Yes
	F, P
	Yes
	2
	3

	Switzerland 
	No
	
	
	
	
	1

	United Kingdom 
	No
	
	
	
	3
	1


a N, nutrition; E, exercise; F, falls prevention; P, professional education.

Score criteria
The presence of government-backed NHP with an implemented action plan was allocated the highest grade. In the absence of an action plan, an intermediate score was given. Criteria for allocating scores are given in Table 20.



[bookmark: _Ref58598514]Table 20 Criteria for allocating scores
	Score
	Colour code
	Category

	3
	
	National Health Priority (NHP) and its implementation

	2
	
	NHP but little or no implementation

	1
	
	No NHP

	0
	
	No data



Score allocation
Countries, ranked and categorised by score, are shown in Fig. 21. The scores from the original SCOPE study are provided for comparison.

[bookmark: _Ref43381190][image: ]
[bookmark: _Ref57016597]Fig. 21 Categorisation of EU27+2 countries according to the existence of government-backed NHP for osteoporosis or musculoskeletal diseases [IOF audit]

Comment
Unless osteoporosis prevention and treatment become a priority for governments and health care providers, the growing number of osteoporotic fractures will have a serious impact on society—not just in terms of people’s health-related quality of life, but also because of increased costs incurred for acute health care, rehabilitation and nursing care.




References

1	Institute for Health Metrics and Evaluation (2017) Global Burden of Disease 2017 (GBD Compare - Viz Hub). Accessed 2020-06-18 https://vizhub.healthdata.org/gbd-compare/
2	Johnell O, Kanis JA (2006) An estimate of the worldwide prevalence and disability associated with osteoporotic fractures. Osteoporos Int 17:1726-1733
3	Borgstrom F, Karlsson L, Ortsater G, Norton N, Halbout P, Cooper C, Lorentzon M, McCloskey EV, Harvey NC, Javaid MK, Kanis JA (2020) Fragility fractures in Europe: burden, management and opportunities. Arch Osteoporos 15:59
4	International Osteoporosis Foundation (2010) Osteoporosis in the European Union in 2008. Ten years of progress and ongoing challenges. International Osteoporosis Foundation (IOF). Accessed 2020-07-24 www.iofbonehealth.org
5	Hernlund E, Svedbom A, Ivergard M, Compston J, Cooper C, Stenmark J, McCloskey EV, Jonsson B, Kanis JA (2013) Osteoporosis in the European Union: medical management, epidemiology and economic burden. A report prepared in collaboration with the International Osteoporosis Foundation (IOF) and the European Federation of Pharmaceutical Industry Associations (EFPIA). Arch Osteoporos 8:136
6	Kanis JA, Borgstrom F, Compston J, Dreinhofer K, Nolte E, Jonsson L, Lems WF, McCloskey EV, Rizzoli R, Stenmark J (2013) SCOPE: a scorecard for osteoporosis in Europe. Arch Osteoporos 8:144


2c – Who manages osteoporosis?

Domain
Policy framework—scorecard element
Background and aims
In 2019, 25.5 million women and 6.5 million men in the EU27+2 were estimated to have osteoporosis using the diagnostic criterion of the WHO (Chapter 1c ) and the number of new osteoporosis-related fractures was 4.3 million (Chapter 1e). Given that osteoporosis and fragility fractures are common and that effective treatments are widely available, the vast majority of patients with osteoporosis are preferably managed at the primary health care level by general practitioners (GPs), with specialist referral reserved for complex cases. Examples of this would be men and individuals in whom a secondary cause of osteoporosis is suspected. 

The aim of this element was to determine whether the care of osteoporosis was primarily devolved to primary care physicians (GPs, family doctors). If not, then the lead specialty was requested. The training of specialists is considered in Chapter 2d.
Methods
[bookmark: _Hlk44327930]Data were acquired by an IOF questionnaire to the members of the IOF Committee of National Societies, undertaken in January 2020. Respondents were asked whether osteoporosis was primarily devolved to primary care physicians (GPs, family doctors). If not, the single specialty that looked after most cases of osteoporosis was ascertained. In the case where there was near equality between two or more specialties, they were each recorded. Where possible, results were compared with the 2010 audit [1, 2].
Results
Primary care was the principal provider of the medical care for osteoporosis in 16 of the 28 countries with questionnaire responses (Table 21). In the remainder, the care was provided principally by hospital specialists. In 8 of the remaining countries, a single hospital specialty was the dominant provider (mainly rheumatology or endocrinology). In the remaining countries, the care of osteoporosis was split between disciplines. The number of disciplines was two (for Czech Republic and Hungary), or more in the case of Poland and Switzerland. The specialties involved comprised endocrinology (noted 8 times), rheumatology (7), geriatrics (2), internal medicine (2), osteology (1), gynaecology (1) and orthopaedics (1). The panel were concerned by the multiplicity of specialists that had a primary role in the care pathway of patients in some countries and viewed this as an impediment to consistent care. No response to the questionnaire was received for Luxembourg.

Since the original SCOPE study, six countries have worsened their scores while seven countries have improved their scores.




[bookmark: _Ref58598566]Table 21 Care pathway for patients with osteoporosis, by country
	Country
	Primarily devolved to primary care
	Lead specialty
	Score 2010
	Score 2019

	Austria 
	Yes
	
	3
	3

	Belgium 
	Yes
	
	3
	3

	Bulgaria 
	No
	Rheumatology
	1
	2

	Croatia 
	No
	Endocrinology
	
	2

	Cyprus
	No
	Endocrinology
	3
	2

	Czech Republic 
	No
	Osteology 
Rheumatology
Endocrinology, Internal medicine
	1
	1

	Denmark 
	Yes
	
	1
	3

	Estonia 
	Yes
	
	3
	3

	Finland 
	Yes
	
	3
	3

	France 
	Yes
	
	3
	3

	Germany 
	Yes
	
	
	3

	Greece 
	No
	Orthopaedic surgery
	2
	2

	Hungary 
	No
	Rheumatology
Endocrinology
	2
	1

	Ireland 
	Yes
	
	1
	3

	Italy 
	Yes
	
	1
	3

	Latvia 
	Yes
	
	3
	3

	Lithuania 
	Yes
	
	3
	3

	Luxembourg 
	-
	 
	3
	0

	Malta 
	No
	Rheumatology
	1
	2

	Netherlands 
	No
	Endocrinology
	3
	2

	Poland 
	No
	Rheumatology
Endocrinology
Geriatrics
	1
	1

	Portugal 
	Yes
	
	3
	3

	Romania 
	No
	Endocrinology
	1
	2

	Slovakia 
	No
	Rheumatology
	1
	2

	Slovenia 
	Yes
	
	3
	3

	Spain
	Yes
	
	3
	3

	Sweden 
	Yes
	
	3
	3

	Switzerland 
	No
	Rheumatology
Gynaecology
Endocrinology
Geriatrics
Internal medicine
	
	1

	United Kingdom 
	Yes
	
	3
	3



Score criteria
Where the care of osteoporosis was primarily devolved to primary care physicians (GPs, family doctors), this was allocated the highest grade. If not, then an intermediate score was given where osteoporosis is mainly managed by a single specialty, as given in Table 22.



[bookmark: _Ref58598609]Table 22 Criteria for allocating scores
	Score
	Colour code
	Criteria

	3
	
	Osteoporosis mainly managed in primary care

	2
	
	Osteoporosis mainly managed by a single specialty

	1
	
	Osteoporosis mainly managed by multiple specialties

	0
	
	No data



Score allocation
Countries, ranked and categorised by score, are shown in Fig. 22. 
[bookmark: _Ref43384660]
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[bookmark: _Ref57016691]Fig. 22 Patterns of principal care of patients with osteoporosis [IOF audit]

Comment
Care management pathways are not necessarily divided by primary care and specialty care. The panel supports the view that long-term management should preferably be undertaken by GPs, contingent on adequate training, but there is a specialist role in initial evaluation, particularly in the context of fracture liaison services (see Chapter 3g). In Germany, at the time of the original SCOPE study, there was the opportunity for specialists in many disciplines to be specially trained and accredited in the primary care of patients with osteoporosis. These considerations should temper the interpretation of the scores allocated. Additionally, no consideration is given to delivery of osteoporosis care by non-physician healthcare professionals such as nurse practitioners, etc.
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2d – Is osteoporosis a component of specialty training?

Domain
Policy framework—scorecard element
Background and aims
The large number of men and women who suffer the consequences of osteoporosis raises the question of whether there is adequate training of medical practitioners in this specialty and, indeed, which specialty takes a leadership role. 

The aim of this background element was to determine whether osteoporosis and metabolic bone disease are a recognised specialty or recognised component of specialty training.
Methods
Data were acquired by an IOF questionnaire to the members of the IOF Committee of National Societies, undertaken in January 2020. The requested information included whether osteoporosis or metabolic bone disease is a recognised medical specialty in each country. In addition, participating organizations were asked whether osteoporosis or metabolic bone disease is a recognised component of specialty medical training and, finally, which specialists took lead roles in the care of osteoporosis. 

The available information was scored, with the presence of an established specialty as the highest grade. In the absence of osteoporosis or metabolic bone disease being a recognised medical specialty, an intermediate score was dependent on the disorder being a recognised component of specialty medical training.
Results
Osteoporosis and metabolic bone disease are recognised specialties in only four of the EU27+2 countries (Czech Republic, Ireland, Lithuania and Slovakia). In some countries, there are specialists that deal exclusively with metabolic bone diseases (e.g., the UK) most usually in an academic setting. The more usual finding is that the specialty care of osteoporosis is via another specialty (Table 23). The specialties involved include endocrinology, geriatrics, gynaecology, internal medicine, orthopaedic surgery, rehabilitation medicine and rheumatology, osteology, primary care, traumatology and neurology. In the majority of countries, osteoporosis or metabolic bone disease is a recognised component of specialty medical training but there is no information on the extent to which this is taken advantage of. 

In two countries (Cyprus and Latvia) osteoporosis was neither an accepted medical specialty nor a component of specialty medical training. In the UK, experience in metabolic bone disease may form a component of specialist training but is not mandatory. 



[bookmark: _Ref58598654]Table 23 Specialists caring for osteoporosis (OP)
	Country
	OP recognized as a specialty
	Principal specialties
	OP recognized as a component of specialty training
	Score 

	[bookmark: _Hlk44325113]Austria 
	No
	Endo, Rh, Gyn, Orth 
	Yes
	2

	Belgium 
	No
	Rehab
	Yes
	2

	Bulgaria 
	No
	Int, Orth, Endo, Rh
	Yes
	2

	Croatia 
	No
	Endo, Rehab, Orth, Gyn
	Yes
	2

	Cyprus
	No
	Endo,
	No
	1

	Czech Republic 
	Yes
	Int, Orth, Gyn, Endo, Rh, Ost
	Yes
	3

	Denmark 
	No
	Endo 
	Yes
	2

	Estonia 
	No
	Orth, Gyn, Endo, Rh
	Yes
	2

	Finland 
	No
	Endo, Int, Ger, Orth, Gyn
	Yes
	2

	France 
	No
	Rh, Ger, Endo, Prim, Gyn, Orth, Int
	Yes
	2

	Germany 
	No
	Ost, Orth, Gyn, Rh, Endo
	Yes
	2

	Greece 
	No
	Orth, Endo, Rh
	Yes
	2

	Hungary 
	No
	Endo, Rh
	Yes
	2

	Ireland 
	Yes
	Ger, Rh, Orth
	Yes
	3

	Italy 
	No
	Rh, Endo, Int, Rehab, Orth
	Yes
	2

	Latvia 
	No
	
	No
	1

	Lithuania 
	Yes
	Int, Ger, Endo, Rh, Orth, Prim
	Yes
	3

	Luxembourg 
	-
	 
	 
	0

	Malta 
	No
	Orth, Gyn, Rehab, Rh, Endo, Ger
	Yes
	2

	Netherlands 
	No
	Int, Orth, Gyn, Endo, Rh, Trau
	Yes
	2

	Poland 
	No
	Int, Orth, Rh, Endo, Ger, Gyn
	Yes
	2

	Portugal 
	No
	Int, Orth, Gyn, Endo, Rh, Prim, Rehab, Neuro
	Yes
	2

	Romania 
	No
	Endo, Rh, Rehab
	Yes
	2

	Slovakia 
	Yes
	Orth, Endo, Rh
	Yesb
	3

	Slovenia 
	No
	Prim, Int, Orth, Gyn, Endo
	Yes
	2

	Spain
	No
	Int, Orth, Gyn, Endo, Rh
	Yes
	2

	Sweden 
	No
	Orth, Endo, Ger, Prim
	Yes
	2

	Switzerland 
	No
	Endo, Rh, gyn, Ger, Int
	Yes
	2

	United Kingdom 
	No
	Rh, Endo
	Yes
	2


aEndo = endocrinology; Ger = geriatrics; Gyn = gynaecology; Int = internal medicine; Orth = orthopaedic surgery; Prim = primary care; Rehab = rehabilitation medicine; Rh = rheumatology, Traum = traumatology.

b Certification possible after specialisation

With the exceptions of Belgium and Denmark, the lead specialties are multiple. In twelve countries, five or more specialties took what were considered lead roles in the management of osteoporosis. This clearly indicates that there is no dominant specialty that looks after osteoporosis in any one country and a great diversity between countries. The specialty representation is illustrated in Fig. 23.



[bookmark: _Ref43719760][image: ]
[bookmark: _Ref57016786]Fig. 23 The specialty representation in the EU27+2 countries. Note that more than one specialty per country can be represented (see Table 23) [IOF audit]. Other comprised osteology, primary care, traumatology, and neurosurgery.

Score criteria
The highest score was allocated to a country if osteoporosis or metabolic bone disease was an established specialty. In the absence of osteoporosis or metabolic bone disease being a recognised medical specialty, an intermediate score was dependent on the disorder being a recognised component of specialty medical training (Table 24).

[bookmark: _Ref58598722]Table 24 Criteria for allocating scores
	Score
	Colour code
	Category

	3
	
	Osteoporosis or metabolic bone disease is a recognised speciality

	2
	
	Osteoporosis or metabolic bone disease is a recognised component of specialty medical training

	1
	
	Osteoporosis or metabolic bone disease is not a recognised specialty or component of specialty medical training

	0
	
	No data



Score allocation
The score allocation and grade for each country is shown in Fig. 24.




[bookmark: _Ref43720957]
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[bookmark: _Ref57016852]Fig. 24 The score allocation and grade for specialist training in each country [IOF audit]

Comment
There is a wide variation in the specialties which cater to osteoporosis. Although it is possible that these specialties educate their trainees adequately, the wide variation may reflect inconsistencies in patient care, training of primary care physicians and a suboptimal voice to “defend” the interests of those who work within the field of osteoporosis.



2e – Patient organisations

Domain
Policy framework—scorecard element
Background and aims
The role of national patient organisations is to improve the care of patients and increase awareness and prevention of osteoporosis and related fractures among the general public. In addition to their role in patient and public outreach, the organisations provide practical information for osteoporosis patients and their families through telephone help lines, local self-help groups and information events, media outreach, general educational activities and by distributing information via brochures and their websites. The patient organisations often work closely with clinical and research associations to disseminate information about new treatments and patient guidelines. 

Finally, with their often large and active membership base, organisations play an important role in advocacy by calling for access to timely and affordable diagnosis and treatment. This is particularly necessary for osteoporosis which, as a chronic ‘silent’ disease, is too often neglected by health authorities.
Methods
Data on the patient organisations operating in the EU27+2 countries were acquired by an IOF questionnaire to the members of the IOF Committee of National Societies, undertaken in January 2020. According to a report by the European Patients Forum about the added value of patient organisations, advocacy by patient organisations can fall into four categories [1]:
· Policy: Work on promoting the interest of patient during all stages of policy development
· Capacity building and education: Invest in capacity building and educational initiatives for policy makers, industry, academia and media
· Peer support: Provide peer mentoring and counselling services and legal and financial support to patients
· Research and Development: Active research collaborators

Priority was placed on those countries with patient organisations that covered all four advocacy areas, and in its absence, countries that had any form of patient organisation for osteoporosis.
Results
The individual organisations are listed in the acknowledgements. The existence of patient organisations, and their respective advocacy areas, are shown by country in Table 25. Twenty six out of 28 responding countries knew of at least one patient organisation. Five of the responders (Austria, Croatia, Germany, Portugal and Spain) listed more than one organisation. Of the countries with organisations, 10 countries’ organisations covered all four of the advocacy areas. Only Switzerland responded with support in one advocacy area.
Score criteria
Patient support from these organisations was categorised by advocacy areas (Table 26). A high score was allocated to those countries with patient organisations that covered all four advocacy areas. In its absence, an intermediate grade was allocated to countries with any patient organisations and the lowest score to countries with no patient outreach.



[bookmark: _Ref58598778]Table 25 The existence of patient organisations in each of the EU27+2, and their areas of patient advocacy [IOF audit]
	[bookmark: _Hlk44326579]Country
	Presence of patient organisations
	Patient advocacy areas
	Score 2019

	
	
	Policy
	Capacity
	Peer support
	Research and development
	

	Austria 
	Yes
	x
	x
	x
	x
	3

	Belgium 
	Yes
	
	
	
	
	2

	Bulgaria 
	Yes
	
	
	
	
	2

	Croatia 
	Yes
	x
	x
	x
	
	2

	Cyprus
	Yes
	x
	x
	
	
	2

	Czech Republic 
	Yes
	
	
	x
	
	2

	Denmark 
	Yes
	x
	x
	
	x
	2

	Estonia 
	No
	
	
	
	
	1

	Finland 
	Yes
	x
	x
	x
	x
	3

	France 
	Yes
	x
	x
	x
	x
	3

	Germany 
	Yes
	x
	x
	x
	
	2

	Greece 
	Yes
	x
	x
	
	x
	2

	Hungary 
	Yes
	
	
	
	
	2

	Ireland 
	Yes
	x
	x
	x
	x
	3

	Italy 
	Yes
	x
	x
	x
	x
	3

	Latvia 
	Yes
	x
	x
	x
	x
	3

	Lithuania 
	Yes
	x
	x
	x
	x
	3

	Luxembourg 
	
	
	
	
	
	0

	Malta 
	Yes
	x
	x
	x
	
	2

	Netherlands 
	Yes
	x
	x
	x
	
	2

	Poland 
	No
	
	
	
	
	1

	Portugal 
	Yes
	x
	x
	x
	x
	3

	Romania 
	Yes
	x
	x
	x
	x
	3

	Slovakia 
	Yes
	x
	x
	x
	
	2

	Slovenia 
	Yes
	x
	x
	x
	
	2

	Spain
	Yes
	x
	x
	
	x
	2

	Sweden 
	Yes
	x
	x
	x
	
	2

	Switzerland 
	Yes
	
	
	x
	
	2

	United Kingdom 
	Yes
	x
	x
	x
	x
	3




[bookmark: _Ref58598826]Table 26 Criteria for allocating scores
	Score
	Colour code
	Category

	3
	
	Patient organisations exist that support all 4 advocacy areas

	2
	
	Patient organisations exist

	1
	
	No patient outreach

	0
	
	No data




Score allocation
The score for each country by score and rank is shown in Fig. 25.

[bookmark: _Ref43740755][image: ]
[bookmark: _Ref57016910]Fig. 25 Scores for patient-organisation support, by country [IOF audit]

Comment
The score is based on the audit by the IOF of its affiliated organisations. As such, it necessarily did not consider organisations that are not members of the IOF Committee of National Societies. This consideration should temper the interpretation of this element.
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Chapter 3 Service provision
3a – Treatments for osteoporosis
Domain
Service provision—scorecard element
Background and aims
A wide variety of approved drug treatments is available for the management of osteoporosis. Potential limitations of their use in member states relate to reimbursement policies which may impair the delivery of health care. The aim of this scorecard element was to review the provision of medical intervention in each of the 29 states (27 EU countries, as well as Switzerland and the UK) and, in particular, to determine whether restricted reimbursement was considered an obstacle to the accessibility and long-term uptake of interventions. An ancillary aim was to assess any changes in reimbursement of treatments for osteoporosis since 2010.
Methods
Information on access to treatment [1, 2] was updated by an IOF questionnaire to the members of the IOF Committee of National Societies undertaken in January 2020. Information requested included the treatments that are currently reimbursed, the level of reimbursement, the conditions on which reimbursement are offered and whether reimbursement policy interferes with what patients could accept or physicians in each country would wish to recommend to patients. We additionally asked whether there are designated first-line treatments in each country. First-line treatment refers to the first method that a doctor or a reimbursement agency chooses to treat a particular illness, in this case osteoporosis. Alternative terms are induction therapy, primary therapy, and primary treatment. Second-line treatment is treatment after the initial treatment (first-line treatment) has failed, stopped working, or has side effects that aren't tolerated.

The following interventions were included: bisphosphonates (alendronate, clodronate, ibandronate, pamidronate, risedronate and zoledronate), raloxifene, denosumab, strontium ranelate, teriparatide and vitamin D analogues (alphacalcidol, calcidiol and calcitriol). Gonadal steroids (prescribed for hypogonadal states rather than for osteoporosis) were excluded as were calcium/vitamin D products (most usually available without prescription). Costs for treatment per year were based on market data. Costs for first-line treatment and average total osteoporosis treatment costs per year (weighted on price and market share in each country) were estimated based on sales data from IQVIA.

The available information was scored based on full or partial reimbursement. In those countries with restricted reimbursement, countries were identified where reimbursement policy interfered with what patients could accept or physicians would wish to recommend to patients. Countries where there had been significant changes in reimbursement levels or drugs qualifying for reimbursement were highlighted.
Results
Most interventions were reimbursed in most countries. Full reimbursement was provided in 11 of 25 member states (Table 27). In the remaining countries, the level of reimbursement ranged from 30 % (Poland) to up to 100 % for selected treatments (Czech Republic, Estonia, Romania). Restricted reimbursement was reported as a significant obstacle to accessibility and long-term uptake in several countries. Examples include age restrictions for some agents (Czech Republic, Poland), no reimbursement for some agents in the absence of a second prior fracture (Croatia, France, Germany), and reimbursement for some or all agents, conditional on a specialist referral (Belgium, Croatia, Czech Republic, Denmark, Greece, Hungary, Italy, Lithuania, Sweden and UK). It was also reported in the UK that treatments based on clinical efficacy are not always possible due to restrictions imposed by decisions on cost effectiveness thresholds [IOF audit 2020].


[bookmark: _Ref43800233]Table 27 Levels of reimbursement, reported barriers to care from reimbursement policies and costs of treatment [IOF audit]. Reimbursement levels denote the ranges reported for treatments that are reimbursed in each country (i.e., treatments not reported in Table 28). Reimbursement ranges may vary dependent on drugs, medical indication or specialist prescription.
	Country
	Reimbursed 2019 (%)
	Score
2012
	Score
2019
	Patient or professional impediment
	First-line drugs identified
	Average cost (€/year)
	Generic alendronate (€/year)

	Austria
	100
	3
	3
	No
	Yes
	230
	124

	Belgium
	61-98
	1
	1
	Yes
	Yes
	193
	65

	Bulgaria
	50
	1
	2
	No
	Yes
	235
	163

	Croatia
	100
	nr
	3
	Yes
	Yes
	187
	99

	Cyprus
	100
	3
	3
	Yes
	Yes
	-
	-

	Czech Republic
	90-100
	2
	1
	Yes
	Yes
	161
	66

	Denmark
	100
	2
	3
	No
	Yes
	173
	49

	Estonia
	50-100
	1
	2
	No
	No
	133
	84

	Finland
	40
	2
	2
	No
	No
	226
	75

	France
	65
	1
	2
	Yes
	Yes
	225
	100

	Germany
	100
	3
	3
	Yes
	Yes
	278
	91

	Greece
	75
	1
	1
	Yes
	Yes
	239
	101

	Hungary
	70-90
	1
	2
	No
	Yes
	125
	16

	Ireland
	*
	3
	2
	No
	No
	285
	79

	Italy
	100
	3
	3
	Yes
	Yes
	231
	118

	Latvia
	50
	0
	2
	No
	Yes
	103
	125

	Lithuania
	100
	1
	3
	No
	Yes
	142
	70

	Luxembourg
	nr
	2
	0
	
	
	249
	67

	Malta
	nr
	2
	0
	No
	No
	-
	-

	Netherlands
	100
	3
	3
	No
	No
	84
	19

	Poland
	30
	1
	2
	No
	Yes
	47
	23

	Portugal
	69
	2
	2
	No
	Yes
	133
	101

	Romania
	50-100
	1
	2
	No
	Yes
	102
	58

	Slovakia
	90
	2
	2
	No
	Yes
	194
	

	Slovenia
	100
	3
	3
	Yes
	Yes
	233
	130

	Spain
	90
	1
	2
	No
	No
	329
	101

	Sweden
	100
	3
	3
	No
	Yes
	120
	16

	Switzerland
	100
	nr
	3
	No
	Yes
	374
	217

	UK
	100
	3
	3
	Yes
	Yes
	60
	15


nr, no return
* Level of reimbursement is means tested

In several countries, reimbursement was conditional on clinical criteria, which prevented health care professionals from prescribing some or all agents to individuals at high risk. Examples include reimbursement criteria based on BMD alone (i.e., irrespective of prior fractures in cases of osteopenia; Sweden) or on age alone (Ireland). In several countries (e.g., Denmark, Sweden) full reimbursement is given above a certain out-of-pocket cost per year. In France, the intricacies of reimbursement for BMD and second line treatment are considered too complicated by GPs

First-line drugs were mandated in 22 of 28 countries. The majority comprised the oral bisphosphonates and in particular generic alendronate. 

The average cost of intervention (weighted on price and market share in each country) varied markedly and ranged from € 47 (Poland) to € 374 (Switzerland). There was similar price inequality for generic alendronate (Table 27). In several countries, some registered treatments were not reimbursed, and these are listed in Table 28.

[bookmark: _Ref43803139]Table 28 Registered treatments that are not reimbursed
	Treatment
	Countries where reimbursement is not offered for osteoporosis*

	Risedronate
	Malta

	Alendronate
	Malta, Slovakia

	Ibandronate
	Cyprus, Malta

	Zoledronate
	Bulgaria, Ireland, Malta, Poland

	Raloxifene
	Czech Republic, Estonia, Finland, Hungary, Latvia, Lithuania, Malta, Poland

	Denosumab
	Cyprus, Ireland, Malta

	Strontium Ranelate
	Only markets with reimbursement: Cyprus, Italy, Lithuania, the Netherlands, Romania, Spain, UK [removed from several markets]

	Teriparatide and PTH
	Estonia, Ireland, Latvia, Malta, Poland, Romania

	Alfacalcidol/calcitriol/calcidiol
	Finland, Ireland, Lithuania, Malta, Poland, Romania


*Data for Luxembourg not reported

The proportion of member states offering full reimbursement went up from 27 % to 44 % compared to last IOF audit. Note however that full reimbursement does not necessarily denote full access to treatment. For example, in Germany and the UK, the availability of drugs other than generic alendronate is restricted by regional or local budgetary policies.

Score criteria
The highest score was allocated for full reimbursement. In those countries with restricted reimbursement, countries were identified where reimbursement policy interfered with what patients could accept or physicians would wish to recommend to patients. Categories are shown in Table 29.

[bookmark: _Ref43803156]Table 29 Criteria for allocating scores
	Score
	Colour code
	Category

	3
	
	Full reimbursement

	2
	
	Restricted reimbursement with few patient/professional impedimenta

	1
	
	Restricted reimbursement with significant patient/professional impedimenta

	0
	
	No data



Score allocation
Countries, ranked and categorised by score, are shown in Fig. 26.

[image: ]
[bookmark: _Ref53133730][bookmark: _Ref43810848][bookmark: _Ref50552062]Fig. 26 Ranking and score for access to medical intervention [IOF audit]

Comment
The large price range of generic alendronate between the member states (€15 to €217 per year) is remarkable as an index of inequality of provision amongst the member states. The differences between member states have decreased somewhat since last IOF audit in 2012 [IQVIA sales data] but are still significant. 
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3b – Availability of DXA

Domain
Service provision—scorecard element
Background and aims
The assessment of bone mineral density forms a cornerstone for the general management of osteoporosis, being used for diagnosis, risk prediction, selection of patients for treatment and monitoring of patients on treatment. The appropriate sites and technology are measurement at the lumbar spine and hip with dual-energy x-ray absorptiometry (DXA). DXA can also be used for vertebral fracture assessment (VFA) from lateral scans [1]. The capacity to service these needs depends therefore on the availability of equipment. The assessment of trabecular bone score (TBS), which measures an aspect of bone quality, is a more recent methodology available on many bone densitometers [2]. 

The aim of this score card element was to compare the availability of DXA in the 29 member states. Ancillary aims were to compare the availability of TBS and the change in availability of DXA since 2010.
Methods
An estimate of the number of operational DXA machines was determined from the combined sales information of the three major providers (GE Lunar, Hologic and Norland) provided in confidence for the IOF [3]. The metric for each country was the number of DXA units/million of the general population. Data for TBS were obtained from the same source. Comparable data for VFA are not currently available.

Where paired data were available, comparison was made with data for 2010 [4].
Results
The number of DXA units expressed per million of the general population varies markedly (Table 30). Greece, France and Austria are the most well provided for and Luxembourg, Serbia and Bulgaria, the least. Previous surveys have indicated a marked heterogeneity in the availability of DXA in the member states [4-7] and the present survey, based on manufacturer sales, confirms this finding (Fig. 27).

[bookmark: _Ref40800235]Table 30 The number of central DXA units available per million of the general population in 2019 [3] 
	Country
	DXA units/million
	Country
	DXA units/million
	Country
	DXA units/million

	Austria 
	29.7
	Germany
	21.5
	Netherlands
	12.3

	Belgium
	28.9
	Greece 
	51.4
	Poland
	7.1

	Bulgaria
	3.6
	Hungary
	6.9
	Portugal
	25.4

	Croatia
	10.8
	Ireland
	20.5
	Romania
	9.9

	Cyprus
	19.7
	Italy 
	23.5
	Slovakia
	30.2

	Czech Republic
	8.1
	Latvia
	6.7
	Slovenia
	18.0

	Denmark
	17.4
	Lithuania
	8.0
	Spain
	15.5

	Estonia
	12.7
	Luxemburg
	1.7
	Sweden
	7.4

	Finland
	11.6
	Malta
	24.6
	Switzerland
	26.9

	France
	23.8
	
	
	UK
	7.5





The highest availability of TBS was in Austria, Switzerland. Denmark and France (16.1, 13.4, 6.8, 6.6/million, respectively). TBS was not available in Iceland or Malta. The uptake of TBS is dependent on the availability of DXA. The proportion of DXA units providing TBS was 30% or more in Austria, Czech, Denmark, Luxembourg, Serbia, Sweden and Switzerland (Fig. 27).

[image: ]
[bookmark: _Ref53133821][bookmark: _Ref43811007]Fig. 27 DXA units/million of the general population in 2019 based on sales of DXA supplied by manufacturers. The number of DXA units providing TBS is shown in the lower of the stacked bars. The horizontal line denotes a minimum service requirement for DXA [1]

Score criteria
The score was based on the number of DXA units/million of the general population categorised as given in Table 31.

[bookmark: _Ref43811034]Table 31 Criteria for allocating scores
	Criteria
	Colour
code
	Description

	>20/million
	
	May have adequate provision

	10-20/million
	
	Borderline provision

	<10/million
	
	Very inadequate provision



Score allocation
 Countries, ranked and categorised by score, are shown in Fig. 28.

[bookmark: _Ref43811077]
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[bookmark: _Ref53133942][bookmark: _Ref50552218]Fig. 28 DXA units/million of the general population in 2019 based on sales of DXA supplied by manufacturers. 

Improvement in category of DXA availability since 2010 was seen for Ireland, Slovakia, Malta, Sweden and Spain. For Estonia and Slovenia there was a downward change in category. There were no comparative data available for Croatia, Iceland, Serbia or Switzerland. Where comparative data were available, DXA provision increased on average from 15.5/million of the general population in 2010 to 16.3/million in 2019.
Comment
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 [4]. The survey indicated that about 60% of member states had the minimum recommended number of DXA machines for their population. It is important to note that the figures provided do not distinguish between machines dedicated in part or in full to clinical research, and those that lie idle or are underutilised because of lack of funding. The granularity of the data means that it is also not possible to determine the extent of inequity in the geographic distribution of DXA machines within countries. It is likely, therefore, that a majority of countries are under-resourced in the context of their practice guidelines. The increase in DXA equipment between 2010 and 2019 is trivial (5 %) when placed against the rise in the number of fragility fractures over the same interval (+17 % for the EU27, i.e. not including Croatia or Switzerland).
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3c – Access to DXA
Domain
Service provision—Scorecard element 
Background and aims
The assessment of osteoporosis does not solely depend on the availability of bone mineral density measurements at the lumbar spine and hip with dual-energy X-ray absorptiometry (DXA) (see Chapter 3b). Access also depends upon the efficiency with which the technology is used, the ease of patient access (e.g., travelling time), regulatory constraints and barriers to reimbursement.
 
The aim of this background element was to compare the access to DXA in the EU27+2.
Methods
Data were acquired by means of an IOF questionnaire sent to the members of the IOF Committee of National Societies in January 2020. Respondents were asked to update previous estimates for the patient cost, waiting time and reimbursement for DXA. Where an interval was given regarding estimated waiting time or cost, the upper limit was used for the comparison. Respondents were specifically invited to comment on whether the reimbursement policy (or lack of reimbursement) provided barriers to the physician’s assessment of patients.
Results
[bookmark: _Ref43890505][bookmark: _Ref43889011]
[bookmark: _Ref46483804][image: ]
[bookmark: _Ref50552310]Fig. 29 Reported average waiting time for a DXA assessment by country [IOF audit]

The average waiting time for DXA ranged from 0 (Germany and Romania) to 180 days (Spain) (Fig. 29 and Table 32). Ireland and Malta had managed to cut their waiting times significantly since the last IOF audit (Fig. 29) There was no clear relation between waiting times and the availability of DXA (see Chapter 3b). For example, the average waiting time in Italy was reported to be 90 days, though the number of DXA machines is high, with 25 machines/million of the general population. This disparity arises because many DXA units are sited in research centres or the private sector and are unavailable to the majority of the population. Conversely, there is only a 5-day waiting time in Bulgaria where the provision of DXA is low (4 DXA units/million). The latter observation reflects the fact that the few machines available are only used to service specialised departments and that BMD assessments are unavailable to the vast majority of the population at risk. A disparity between the availability of equipment and waiting time identifies a heterogeneity in the use of BMD to assess osteoporosis. A further consideration is the uneven geographical location of equipment, which is known to have been problematic in Italy, Spain and the UK.

[bookmark: _Ref43890528]Table 32 Cost and reimbursement of DXA [IOF audit, 1]
	Country
	Waiting time 2019 (d)
	Waiting time 2012(d)
	Cost (€)
	Reimbursement
	Barriers to clinical practice

	Austria
	14
	14
	50
	Yes (conditional)
	Reimbursement depending on public/private delivery

	Belgium
	7
	14
	93
	Yes (conditional)
	Reimbursement depending on condition

	Bulgaria
	5
	0
	50
	No
	

	Croatia
	21
	
	25
	Yes
	

	Cyprus
	120
	20
	70
	Yes (conditional)
	Reimbursement depending on patient income

	Czech Republic
	30
	40
	30
	Yes (conditional)
	Reimbursement depending on condition

	Denmark
	90
	30
	100
	Yes
	

	Estonia
	14
	14
	25
	Yes
	

	Finland
	30
	1
	200
	Yes
	

	France
	30
	14
	40
	Yes (conditional)
	Reimbursement depending on condition

	Germany
	0
	0
	45
	Yes
	

	Greece
	5
	11
	55
	Yes (conditional)
	Reimbursement depending on condition

	Hungary
	14
	15
	20
	Yes
	

	Italy
	90
	140
	90
	Yes (conditional)
	Reimbursement depending on condition

	Ireland
	7
	83
	120
	Yes (conditional)
	Reimbursement depending on listing with caregiver

	Latvia
	17
	10
	3
	Yes
	

	Lithuania
	7
	6
	30
	Yes (conditional)
	Reimbursement depending on condition

	Luxembourg
	
	30
	
	
	

	Malta
	30
	105
	0
	Yes
	Full reimbursement in public practice

	Netherlands
	14
	14
	100
	Yes
	

	Poland
	42
	1
	22
	Yes (conditional)
	

	Portugal
	7
	8
	35
	Yes
	

	Romania
	0
	7
	
	Yes
	

	Spain
	180
	18
	90
	Yes
	

	Slovakia
	18
	11
	32
	Yes
	

	Slovenia
	7
	105
	50
	Yes (conditional)
	

	Sweden
	90
	60
	85
	Yes
	

	Switzerland
	14
	
	70
	Yes (conditional)
	

	United Kingdom
	42
	11
	45
	Yes
	



Reimbursement for DXA scans varied between member states both in terms of the criteria required and level of reimbursement awarded, and a majority of countries provided full reimbursement (Table 32). In others, reimbursement or partial reimbursement was limited and usually dependent on physician referral for approved indications. In Cyprus, reimbursement was dependent on patient income. Other examples of restricted access included reimbursement only for limited indications (France, Italy, Lithuania, Poland), and only for secondary osteoporosis (Slovenia). The cost of DXA also varied widely (Table 32) and bore little relation to the wealth of the nation or to the availability of DXA machines.

A few countries had made significant cuts in waiting time compared to last audit (Ireland and Malta) whilst some reported higher waiting times in 2019 compared to 2012 (e.g., Czech Republic, Denmark, Cyprus, Spain).
Score criteria
The highest score was allocated for unconditional reimbursement. In those countries with restricted reimbursement, countries were identified where reimbursement interfered with what patients could accept or physicians would wish to recommend to patients. Categories are shown in Table 33.

[bookmark: _Ref43890598]Table 33 Criteria for allocating scores
	Score
	 Colour code
	 Category

	3
	 
	Full reimbursement

	2
	 
	Restricted reimbursement with few patient/professional impedimenta

	1
	 
	Restricted reimbursement with significant patient/professional impedimenta

	0
	 
	No data



Score allocation
Countries, ranked and categorised by score, are shown in Fig. 30.

[bookmark: _Ref44063817][bookmark: _Ref43890627][image: ]
[bookmark: _Ref50552469]Fig. 30 Categorisation of access to DXA by score amongst the member states [IOF audit]

Comment
There is still a remarkable disparity between the availability of equipment and waiting time, which reflects a heterogeneity in the use of BMD to assess osteoporosis; this disparity was observed previously in the last IOF audit [1] and does not seem to have converged.



Reference

1	Kanis JA, Borgstrom F, Compston J, Dreinhofer K, Nolte E, Jonsson L, Lems WF, McCloskey EV, Rizzoli R, Stenmark J (2013) SCOPE: a scorecard for osteoporosis in Europe. Arch Osteoporos 8:144


3d – Access to risk assessment algorithms

Domain
Service provision—scorecard element 
Background and aims
The effective targeting of treatment to those at highest risk of fracture requires an assessment of fracture risk. Historically, the targeting of treatment became feasible with the advent of bone mineral density measurements. The causation of fragility fractures is, however, heterogeneous and many additional factors have been identified that contribute to fracture risk. In turn, this has led to the development of risk algorithms that can enhance the assessment of fracture risk to better target interventions, particularly in primary care.
 
There are several assessment tools available in Europe [1-5]. The most widely used is FRAX®. FRAX is a computer-based algorithm (http://www.shef.ac.uk/FRAX) that calculates the 10-year probability of hip fracture and the 10-year probability of a major fracture (including hip, clinical spine fracture, humerus or wrist fracture). Fracture risk is calculated from age, body mass index and well validated dichotomized risk factors. Femoral neck bone mineral density (BMD) can be optionally input to enhance fracture risk prediction. Fracture probability differs markedly in different regions of the world so that FRAX is calibrated to those countries where the epidemiology of fracture and death is known (currently 65 countries [6]). In addition to the web site, FRAX has been incorporated into the software of densitometers and is available as a smartphone application.

The aim of this scorecard element was to document the availability of country-specific risk assessment models (their uptake is considered separately in Chapter 4b). The score was based on the availability of risk assessment models and specific guidance for their use.
Methods
The availability of country-specific FRAX models was provided by the FRAX web site. The availability of other risk engines was determined from an IOF questionnaire to the members of the IOF Committee of National Societies undertaken in January 2020, together with a review of country-specific assessment guidelines. The metrics sought were the availability of country-specific risk models and whether national guidance was provided on how results from these assessments should be used in clinical practice.

Results
Country-specific fracture risk assessment models are available in 24 of the included countries (Table 34). In Germany, probability-based fracture risk assessment comprises a component of national guidelines but is not FRAX- based [3]. Alternative assessment algorithms are also used in Austria [3] and the Netherlands [1]. In the UK both FRAX and QFracture have been approved [7]. No models are available for Cyprus, Latvia, Luxembourg and Slovenia due to the lack of appropriate epidemiology of fracture on which these could be based. At the time of writing, a FRAX model is developed for Bulgaria but not yet launched. In the countries where a model is available, the majority (21/24) provide guidance on its application to clinical practice. European guidance that can be applied to member states has been published for postmenopausal and glucocorticoid-induced osteoporosis [8, 9].



[bookmark: _Ref43890666]Table 34 Provision of risk assessment models in the member states and guidance on their application to clinical practice
	Country
	FRAX model available
	Other models
	Guidance b 

	Austria
	✓
	DVO [3]
	✓

	Belgium
	✓
	
	✓

	Bulgaria
	- a
	
	 

	Croatia
	✓
	
	 

	Cyprus
	
	
	 

	Czech Republic
	✓
	
	 

	Denmark
	✓
	
	✓ 

	Estonia
	✓
	
	 

	Finland
	✓
	
	✓

	France
	✓
	
	✓

	Germany
	✓
	DVO [3]
	✓

	Greece
	✓
	
	✓

	Hungary
	✓
	
	✓

	Italy
	✓
	DeFRA [10] 
	 ✓

	Ireland
	✓
	
	 ✓

	Latvia
	
	
	 

	Lithuania
	✓
	
	 ✓

	Luxembourg
	
	
	 

	Malta
	✓
	
	 

	Netherlands
	✓
	CBO [1] 
	✓

	Poland
	✓
	
	✓

	Portugal
	✓
	
	✓

	Romania
	✓
	
	 ✓

	Spain
	✓
	
	 ✓

	Slovakia
	✓
	
	 ✓

	Slovenia
	
	
	 ✓

	Sweden
	✓
	
	✓

	Switzerland
	✓
	TOP [11]
	 ✓

	United Kingdom
	✓
	QFracture [2]
	✓


a Available 2020 
b Society, government or academic papers. Sources [12, 13]
Score criteria
Criteria for score allocation is presented in Table 35.
 
[bookmark: _Ref43890680]Table 35 Criteria for allocating scores
	Score
	 Colour Code
	 Category

	3
	 
	Fracture risk assessment model available with guidance on its use

	2
	 
	Fracture risk assessment model available but no guidance on its use

	1
	 
	Fracture risk assessment model not available

	0
	 
	No data



Score allocation
[bookmark: _Ref43890734]The score was based on availability of country-specific risk models and whether national guidance was provided on how results from these assessments should be used in clinical practice (as given in Table 35). The score assigned to each country is shown in Fig. 31.
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[bookmark: _Ref50552658]Fig. 31 The score assigned to each country on the basis of its provision of fracture risk assessment algorithms.

Comment
Risk assessment models for fractures based on FRAX were available in 24 out of 29 countries. In some countries (Austria, Germany, Netherlands and UK) other models are also available. However, guidance on the use of risk assessment within national guidelines was available in only 15 of the member states. This lack of guidance compared to availability was also observed at the time of the last IOF audit in 2012.
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3e – Quality of guidelines for assessment and treatment

Domain
Service provision—scorecard element
Background and aims
The aim of guidelines is to provide an information platform for the assessment and treatment of osteoporosis so that appropriate treatment is directed to individuals at high risk of fracture. Their scope most commonly includes postmenopausal osteoporosis, glucocorticoid-induced osteoporosis and osteoporosis in men. Less commonly, guidelines are available for the assessment of fall risk and its treatment. Ideally, guidelines should be based on systematic literature reviews and any recommendations supported by an adequate level of evidence.

The aim of this scorecard element was to determine the scope and quality of guidelines available in the member states.
Methods
Data were acquired by an IOF questionnaire to the members of the IOF Committee of National Societies undertaken in January 2020. Respondents were asked whether national guidelines were available for the assessment and/or treatment of osteoporosis. Responses were used to update earlier audits of the IOF [1-3]. Where guidelines were available, additional information was requested on their scope and quality.

Additional information regarding scope of guideline included whether it relates to postmenopausal women (PMW), men or glucocorticoid-induced osteoporosis (GIOP). Information on quality of guideline included grading according to the criteria of the Appraisal of Guidelines for Research & Evaluation (AGREE) consortium [4] under seven general domains[footnoteRef:2]. [2:  AGREE criteria
Systematic search. How thorough was the evidence base? Were the guidelines based on a systematic literature review conducted at the time of the guideline development (or on a previously conducted review that was updated).
Recommendations: Were recommendations graded (e.g. A, B, C)
according to the levels of evidence provided by the systematic review.
Stakeholder involvement: Was there involvement from patient organisations, primary care physicians, national/EU societies in the consultation process for the guidelines?
External review: Were the guidelines reviewed by independent experts? i.e. have they undergone a rigorous external review in addition to consultation.
Procedure for update: Were the guidelines updated as and when necessary or was there explicit mention of a provision to update the guidelines in the future?
Economic analysis: Were the recommendations underpinned by an economic analysis?
Editorial independence: Did the guidelines explicitly state that there was editorial independence of the writing group from any funding body?] 


A positive response in each AGREE category contributed a point to the score (for a maximum increase of 7 points). Up to 3 additional points were given for the scope of the guideline (PMW, men, GIOP) to give a maximum total score of 10. Where more than one guideline was available, a composite mean was used.
Results
Guidelines for the management of osteoporosis were available in the majority of member states (unavailable in Cyprus and Malta). All of the remaining countries had guidelines available for postmenopausal women (Table 36). 25 of 27 countries had guidelines specifically for osteoporosis in men and 23 had guidelines for secondary osteoporosis including glucocorticoid-induced osteoporosis. These numbers are significantly higher than the last IOF audit in 2012. It is however important to note that the availability of guidelines does not necessarily improve disease management, and in some countries (e.g., Croatia, Portugal, Slovenia and UK) multiple guidelines were available from different sources which likely confuses rather than clarifies clinical practice.

[bookmark: _Ref43890788]Table 36 Availability and scope of guidelines for the assessment and treatment of osteoporosis amongst the member states [IOF audit]
	Country
	Developed or updated (year)
	Scopea
	AGREE
criteria
	Score

	Austria
	2010-2017
	PMW, men, GIOP
	7
	10

	Belgium
	2020
	PMW, men, GIOP
	4
	7

	Bulgaria
	2019
	PMW, men, GIOP
	5
	8

	Croatia
	2013
	PMW, men, GIOP
	3
	6

	Cyprus
	
	
	0
	0

	Czech Republic
	2015-2018
	PMW, men, GIOP
	3
	6

	Denmark
	2019
	PMW, men, GIOP
	2
	5

	Estonia
	2007
	PMW, men
	4
	6

	Finlandb
	2013
	PMW, men, GIOP
	6
	9

	France
	2018-2020
	PMW, men, GIOP 
	6
	9

	Germany
	2017
	PMW, men, GIOP
	7
	10

	Greece
	2019
	PMW, men
	6
	8

	Hungary
	2010
	PMW, men, GIOP
	7
	10

	Italy
	2016
	PMW, men, GIOP
	7
	10

	Ireland
	2011
	PMW, men, GIOP
	2
	5

	Latvia
	2012
	PMW, men, GIOP
	7
	10

	Lithuania
	2011
	PMW
	6
	7

	Luxembourgc
	2010
	PMW
	0
	0

	Malta
	
	
	0
	0

	Netherlands
	2012
	PMW, men, GIOP
	7
	10

	Poland
	2018
	PMW, men, GIOP
	5
	8

	Portugal
	2018
	PMW, men, GIOP
	7
	10

	Romania
	2010
	PMW, men, GIOP
	6
	9

	Spain
	2015
	PMW, men, GIOP
	6
	9

	Slovakiab
	2010
	PMW, men, GIOP
	7
	10

	Slovenia
	2018
	PMW, men, GIOP
	3
	6

	Sweden
	2020
	PMW, men, GIOP
	6
	9

	Switzerland
	2019
	PMW, men, GIOP
	4
	7

	United Kingdom
	2019 (Scotland)
	PMW, men, GIOP
	7
	10


a PMW stands for postmenopausal women, GIOP stands for glucocorticoid-induced osteoporosis 
b Information on year for last update of guidelines based on previous IOF audit [3]
c Based on previous IOF audit [3]



Score criteria
Scores for each country were categorised as shown in Table 37.

[bookmark: _Ref43890826]Table 37 Criteria for allocating scores
	Score
	Colour 
code
	 Category

	9 or 10
	 
	Extensive and high-quality guidelines

	7 or 8
	 
	Intermediate scope or quality

	<7
	 
	Poor scope or quality

	0
	 
	No guidelines available



Score allocation
[bookmark: _Ref43890851]The score allocation and grade for each country is shown in Fig. 32.

[image: ]
[bookmark: _Ref53134061][bookmark: _Ref50552720]Fig. 32 Score allocation based on the scope and quality of guidelines available for the assessment and treatment of osteoporosis. For the UK, the score for guidance provided by NICE is 8 and that provided by the National Osteoporosis Guidelines Group has a score of 10 [IOF audit]

Half of the member states (13/26) reported having high-quality guidelines. Three member states did not report (Cyprus, Malta, Luxembourg). Compared to last audit [3], the proportion of countries reporting high-quality guidelines was higher in 2020 than 2012 whilst the proportion of reporting countries is the same.
Comment
There was an extensive variation in the contents and quality of national guidelines according to the AGREE criteria. It should be noted that a high score reflects high quality of the process, but not necessarily quality of the content. Several countries improved their score compared to last audit (2012), e.g., France, Poland and Spain.
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1. 
3f – Guideline criteria for assessment and treatment

Domain
Service provision—supplementary information
Background and aims
The aim of this section was to summarise the differences in the application of guidelines to clinical practice and, in particular, to identify where guideline recommendations conflicted with reimbursement policy.
Methods
Data were acquired from a structured IOF questionnaire administered to the members of the IOF Committee of National Societies undertaken in January 2020. Information requested included whether guidelines addressed population-based screening, the tools used for assessment, and the tools to decide eligibility for treatment. An enquiry was also made whether risk assessment or treatment recommendations were compatible with reimbursement policy.
Results
Guidelines were generally less than 10 years old, because of updating, with one exception (Estonia, 2002). Guidelines were not available in Cyprus or Malta, although Cyprus to some degree follows the Greek national guidelines. Population screening was addressed in guidelines from 14 of 24 countries. Although reviewed, population-based screening was not recommended. However, several countries reported indications for BMD screening dependent on certain risk factors such as age (e.g., Greece) and prior fracture (e.g. France). In Portugal, all individuals above 50 years were reported to be recommended to have a FRAX evaluation [1].

Guidelines in more than 80% of the cases covered assessment of fracture risk. The most common factors considered in fracture risk assessment were bone mineral density (21 countries), age (20 countries) and prior fracture (20 countries). The use of fracture risk assessment algorithms was less consistent and noted in 17 countries. FRAX was the most widely used instrument, though in Germany the DVO tool was recommended [2]. DVO is also used in Austria. In the UK, both FRAX and QFracture have been approved [3]. Guidelines in all countries covered eligibility for treatment with a general commonality of approach. Eligibility for treatment depended on e.g., prior fracture (all countries), bone mineral density (all countries) and glucocorticoid-induced osteoporosis (except Germany and Greece). Risk assessment tools provided criteria for intervention consistent with reimbursement in 16 of 27 countries.

Several countries reported incompatibilities between recommendations for risk assessment or treatment with reimbursement policy (Table 38). For example, bone densitometry is not reimbursed (Bulgaria), or FRAX is not included in the reimbursement policy (Czech Republic, Switzerland). One problem, inconsistently related to reimbursement, was that multiple sets of guidelines are available, potentially giving conflicting recommendations (Croatia, Poland, Sweden, UK). Another barrier to treatment is that reimbursement may only be granted where the prescription was issued by a specialist (see Chapter 3a).



[bookmark: _Ref43890914]Table 38 Scope of guidelines for patient assessment, treatment and consistency with reimbursement policy [IOF audit]
	Country
	Developed or updated (year)
	Assessment
	Compatible/
consistent
	Treatment
	Compatible/
consistent

	Austria
	2010
	Yes
	Yes
	Yes
	Yes

	Belgium
	2020
	Yes
	No
	Yes
	No

	Bulgaria
	2019
	Yes
	No
	Yes
	Yes

	Croatia
	2013
	No
	Yes
	Yes
	Yes

	Cyprus
	na
	-
	-
	-
	-

	Czech Republic
	2015-2018
	Yes
	No
	Yes
	Yes

	Denmark
	2019
	No
	Yes
	Yes
	Yes

	Estonia
	2007
	
	Yes
	Yes
	Yes

	Finland
	2013
	Yes
	Yes/No
	Yes
	Yes

	France
	2018
	Yes
	Yes
	Yes
	Yes

	Germany
	2017
	Yes
	Yes
	Yes
	Yes

	Greece
	2019
	Yes
	Yes
	Yes
	Yes

	Hungary
	2010
	Yes
	Yes
	Yes
	Yes

	Italy
	2016
	Yes
	Yes
	Yes
	Yes

	Ireland
	2011
	Yes
	Yes
	Yes
	Yes

	Latvia
	2012
	Yes
	Yes
	Yes
	No

	Lithuania
	2011
	Yes
	Yes
	Yes
	Yes

	Luxembourg
	2010
	nr
	nr
	nr
	nr

	Malta
	na
	-
	-
	-
	-

	Netherlands
	2012
	No
	Yes
	Yes
	Yes

	Poland
	2018
	Yes
	
	
	

	Portugal
	2018
	Yes
	Yes
	Yes
	Yes

	Romania
	2010
	
	
	
	

	Spain
	2015
	No
	Yes
	Yes
	Yes

	Slovakia
	2010
	Yes
	Yes
	Yes
	Yes

	Slovenia
	2018
	
	Yes
	Yes
	Yes

	Sweden
	2020
	Yes
	Yes
	Yes
	

	Switzerland
	2019
	Yes
	Yes
	Yes
	Yes

	United Kingdom
	2019 (Scotland)
	Yes
	Yes
	Yes
	Yes



Score criteria and score allocation
Supplementary information, no score criteria and allocation
Comment
Risk assessment and treatment recommendations were compatible with reimbursement policy in a majority of the member states. This is a slightly higher proportion (59%) than at the last IOF audit performed in 2012 (52%) [4]. However, one third of the member states reported inconsistency or non-compatibility between guidelines, and reimbursement policy.
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3g – Fracture liaison services

Domain
Service provision—scorecard element
Background and aims
[bookmark: _Hlk46921460][bookmark: _Hlk46921522]Fracture liaison services (FLS), also known as osteoporosis coordinator programmes and care manager programmes, provide a system for the routine assessment and management of postmenopausal women and older men who have sustained a low trauma fracture [1, 2]. Assessment includes DXA measurements, fall risk evaluation, and assessment of underlying secondary causes of osteoporosis. Although the importance of an incident fracture as a risk factor for further fracture is well recognised, the majority of patients presenting with a low trauma fracture do not receive appropriate assessment and treatment in the setting of standard hospital care. FLS address this need through a systematic approach to identifying such individuals and assessing their risk of further fractures and the need for treatment. Most FLS are based in secondary care although models in primary care have also been described. The clinical and cost- effectiveness of FLS has been demonstrated in several centres [3, 4].

The aim of this scorecard element was to document the proportion of hospitals that have a fracture liaison service in the countries surveyed.
Methods
Information was acquired from a structured IOF questionnaire administered to the members of the IOF Committee of National Societies undertaken in January 2020. Correspondents were asked to estimate the proportion of hospitals in each country that have a scheme in place that refers fracture patients over 50 years old to a fracture liaison service. Scoring was based on the distribution of the estimates.
Results
No fracture liaison services were reported from Bulgaria, Croatia, Cyprus, Estonia, Latvia, Lithuania, Romania and Slovenia. The presence of FLS was acknowledged in the remaining member states, but for approximately half of these countries, the proportion of hospitals that have a scheme in place was less than 10 %. Finland, Ireland and Sweden reported rates above 25% whilst Malta, Netherlands and UK reported that more than 50% of hospitals have a procedure in place for referral of fracture patients to a fracture liaison service. As thresholds for scoring have changed since last audit, scores from the previous audit were not considered.

Score criteria
The proportion of hospitals in each member state that had fracture liaison services (FLS) in place were categorised as shown in Table 39.

[bookmark: _Ref43890965]Table 39 Criteria for allocating scores
	Score
	 Colour code
	 Category

	3
	 
	FLS in >25% of hospitals

	2
	 
	FLS in 1-25% of hospitals

	1
	 
	No FLS

	0
	 
	No data



Score allocation
Fig. 33 shows the scores allocated by country. 
[bookmark: _Ref43890991]
[image: ]
[bookmark: _Ref46483942]Fig. 33 Scores allocated by country on the availability of fracture liaison services in hospitals by country [IOF audit]. 

Comment
The information provided on FLS needs to be interpreted cautiously. It provides a perception of how many hospitals of a country has a fracture nurse working in a fracture liaison service, but it is an expert opinion and not based on numerical evidence. Moreover, no account was taken of FLS in primary care. In addition, no information was available on the performance of the FLS. A general improvement of FLS rates is observed since the last IOF audit was performed (2012), with significantly higher rates reported for several member states. It is however notable that a colour code of green should not be interpreted as an endorsement since provision should, in the view of the committee, be expected in the majority of hospitals or care centres.

One effort to encourage cooperation between FLS providers is Capture the Fracture® (CtF), a global initiative of IOF to ‘facilitate the implementation of coordinated, multidisciplinary models of care for secondary fracture prevention’ [5, 6]. CtF has created a set of internationally endorsed standards
and guides for best practice and has assembled the largest network of individual FLS providers in the world. CtF provides resources, tools and educational programmes to bridge the gap between FLS providers and helps in the creation of new FLS. This growing network of FLS providers is mapped on their website (https://www.capturethefracture.org/map-of-best-practice).
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3h – Use of quality indicators

Domain
Service provision—scorecard element
Background and aims
The use of indicators to systematically measure the quality of care provided to people with osteoporosis or associated fractures has expanded as a discipline within the past decade, as shown for use of healthcare quality indicators more broadly [1, 2]. In the UK, the Department of Health Best Practice Tariff for hip fracture care has used financial incentives since April 2010 to drive adherence with the six core benchmarks, which include an assessment of bone health and risk of falling. In the two years following introduction of the tariff, the proportion of patients with fragility hip fracture for whom all six standards were met rose from 24 to 55 % [3]. Patient-level key performance indicators have been set by the International Osteoporosis Foundation to measure the effectiveness of fracture liaison services and guide quality improvement [4].

The aim of this scorecard element was to document the systematic approaches to enhance the quality of osteoporosis care or secondary prevention of fragility fractures amongst the member states.
Methods
Data were acquired via an IOF questionnaire to the members of the IOF Committee of National Societies, undertaken in January 2020. Respondents were asked whether national systems were in place that systematically collect data on the quality of care provided to people with osteoporosis or the secondary prevention of fragility fractures. Further questions covered whether the systems use measures (quality indicators or standards) that are documented on a regular basis and, if so, with what frequency.
Results
10 out of 29 member states have systems that include quality measures plus a regular audit for national healthcare agencies (Denmark, Finland, Germany, Italy, Ireland, Netherlands, Slovakia, Slovenia, Sweden and UK) as presented in Table 40. 

In the United Kingdom, osteoporosis/secondary prevention of fragility fractures has been included in the Quality and Outcomes Framework as part of the general practitioner contract since April 2012 [5]. The Quality and Outcomes Framework is a pay for performance scheme for general practice in the UK, which awards ‘achievement points’ for adhering to procedural and treatment guidelines and meeting intermediate outcome targets for over 130 quality indicators. In the UK, there is also a system of clinical audits in place, seeking to improve patient care and outcomes through systematic review of care according to explicit criteria and the implementation of change. These include the National Audit of Falls [6] and Bone Health in Older People [7] and the continuous Falls and Fragility Fracture Audit [8]. In Germany, selected providers and health insurance funds have, in the framework of ‘integrated care contracts’ entered into agreements on coordinated osteoporosis care which may include the documentation of care standards to enable tracking of the quality of care provided [9]. The nature and contents of these contracts vary across regions [10]. There is a systematic and nationwide collection of quality indicators for the inpatient care following hip fracture [11], however a systematic collection of indicators that would permit assessment of care quality of those with osteoporosis and in the secondary prevention of fragility fractures is not in place. Germany, Ireland, Sweden and UK also reported having systems on regional level for reporting/monitoring of quality measures.




[bookmark: _Ref43891020]Table 40 National systems that provide quality indicators in the context of osteoporosis and fractures in the member states [IOF audit]
	Country
	Quality indicator score (2019)
	Quality indicator score (2012)
	Systems in place
	Targets

	Austria
	1
	1
	No
	

	Belgium
	1
	1
	No
	

	Bulgaria
	1
	2
	No
	

	Croatia
	1
	0
	No
	

	Cyprus
	1
	1
	No
	

	Czech Republic
	1
	1
	No
	

	Denmark
	3
	3
	Yes
	Hip fractures

	Estonia
	1
	1
	No
	

	Finland
	3
	2
	Yes
	Hip fractures, other fractures

	France
	1
	1
	No
	

	Germany
	3
	3
	Yes
	Hip fractures, osteoporosis

	Greece
	1
	2
	No
	

	Hungary
	1
	2
	No
	

	Italy
	3
	1
	Yes
	Pharmacological treatment

	Ireland
	3
	1
	Yes
	Hip fractures

	Latvia
	1
	1
	No
	

	Lithuania
	1
	1
	No
	

	Luxembourg
	0
	1
	-
	

	Malta
	1
	1
	No
	

	Netherlands
	3
	3
	Yes
	All fractures

	Poland
	1
	1
	No
	

	Portugal
	1
	1
	No
	

	Romania
	1
	1
	No
	

	Spain
	1
	1
	No
	

	Slovakia
	3
	2
	Yes
	Osteoporosis, fragility fractures, falls

	Slovenia
	3
	1
	Yes
	Hip fractures

	Sweden
	3
	2
	Yes
	Hip fracture, pharmacological treatment

	Switzerland
	1
	0
	No
	

	United Kingdom
	3
	3
	Yes
	Hip fractures, osteoporosis, fragility fractures





Score criteria
The score was based on the presence of systems and their use as quality indicators as given in Table 41.

[bookmark: _Ref43891034]Table 41 Criteria for allocating scores
	Score
	Colour 
code
	 Criteria

	3
	 
	Systems and annual reporting

	2
	 
	Systems but no audit

	1
	 
	No systems in place

	0
	 
	No data



Score allocation
Score allocation for quality indicators by country are shown in Fig. 34. 
[bookmark: _Ref46484017][bookmark: _Ref43891099]
[image: ]
[bookmark: _Ref50552795]Fig. 34 Score allocation for quality indicators by country [IOF audit]

Comment
There are relatively few studies that have tested quality improvement strategies in osteoporosis and most (>80%) are from North America. A recent comprehensive systematic review identified fracture liaison services and patient self-scheduling of DXA as quality improvement strategies [12]. Given the relative novelty of using quality indicators for the tracking of quality of care provided to patients with osteoporosis or associated fractures in the European region, it should be recognised that the score is a ‘proxy’ measure. Audited quality measures have been introduced in some countries. In France, it is reported that development of a system for systematic evaluation of osteoporosis management is in progress. Ten member states report that there are annual follow-ups on quality indicators, compared to four at the time of the previous audit (2012). Thus, several countries have progressed towards systematic monitoring of clinical management of the osteoporosis patient.
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Chapter 4. Service uptake
4a - Uptake of DXA 

Domain 
Service uptake – Background information

Background and aims
The assessment of osteoporosis depends in part on the measurement of bone mineral density at the lumbar spine and hip with dual energy x-ray absorptiometry (DXA). The requirement for the technology will depend on the assessment guidelines in each member state and the policy with respect to the use of DXA to diagnose osteoporosis, often for reimbursement purposes, and to monitor treatment. The uptake of this technology depends upon the efficiency with which the technology is used, the ease of patient access (e.g., travelling time), regulatory constraints and barriers to reimbursement. 

The aim of this element was to compare the access to DXA measured as a function of the requirements recommended in relevant assessment guidelines. 

Methods
Ideally, uptake should be measured as the number of scans undertaken in relation to treatment guidelines in each member state. Such data are not available in the EU as a whole. Data were available by age and sex from the National Health Service of Denmark in 2005 and more recently in 2020 (Sundhedsdatastyrelsen) [1]. 

Results
The Danish National Health Service uptake of BMD testing by age and sex for 2020 is shown in Fig. 35. Although the accuracy of the claims to tests is uncertain and tests in the private sector are not captured, the uptake is low even accounting for these errors. Thus, guidelines based on BMD testing as extant in Denmark [2] indicate that 185 women/1000 of the women aged 50 years or more qualify for BMD testing or to monitor treatment [3, 4] whereas the corresponding figure for Denmark is 67/1000 or 36% of the desired uptake. The use of probability-based guidelines reduces the number of scans needed to 81/1000 women [4] but is still higher than that attained in Denmark. The uptake in men over the age of 50 years is 4 times lower in men.

[image: ]
[bookmark: _Ref41654924][bookmark: _Ref41654920][bookmark: _Hlk39009429]Fig. 35 The uptake of BMD testing in men and women by age in Denmark in 2020 [Data kindly provided by Bo Abrahamsen, Department of Clinical Research, University of Southern Denmark and Holbæk Hospital, Denmark].

Nonetheless, there has been a marked increase in the uptake of BMD testing since 2005. In women age 50 years or more, the rate of BMD testing was 28.6/1000 and had increased by more than 2-fold by 2020. In men, the increase was approximately four-fold (Fig. 36).

[image: ]
[bookmark: _Ref41654960]Fig. 36 The uptake of BMD testing in women by age in Denmark in 2005 and 2020 [Data kindly provided by Bo Abrahamsen, Department of Clinical Research, University of Southern Denmark and Holbæk Hospital, Denmark].

Score allocation
No score allocation

Comment
More information is required from all European countries on the utilization of DXA with regard to guidelines on the assessment and monitoring of treatment. The available evidence from Denmark, a country moderately provided with DXA machines, is that service uptake is less than optimal.
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4b - Uptake of risk assessment algorithms

Domain
Service uptake—scorecard element
Background and aims
FRAX® is an algorithm that determines fracture probability in individuals by integrating the weight of important clinical risk factors for fracture and mortality risk, with or without information on BMD (see Chapter 1g). Each tool is country-specific and calibrated to the national epidemiology of fracture. They were developed by the then WHO Collaborating Centre for Metabolic Bone Diseases at Sheffield, UK and launched in 2008 [1, 2]. The FRAX tools (www.shef.ac.uk/FRAX) compute the 10-year probability of hip fracture or a major osteoporotic fracture. A major osteoporotic fracture is a clinical spine, hip, forearm and humerus fracture. The use of the tool improves risk assessment compared to the use of BMD alone. 

FRAX is now a component of many national guidelines for the assessment of osteoporosis (see Chapter 3f) and European guidelines for postmenopausal osteoporosis and glucocorticoid-induced osteoporosis [3, 4]. The aim of this element was to determine the use of FRAX in the EU27+2 countries.
Methods
Each FRAX model on the web counts the number of calculations performed for that particular country. A problem with these data is that some countries, particularly those without a country-specific FRAX model, may use a surrogate. For example, the UK model was adopted as a surrogate in Poland before the advent of a Polish model and the Greek model is presently used in Cyprus. For this reason, we assessed the number of sessions by the source of the calculation [Google Analytics]. Currently, a session is defined as a group of interactions with the website that any one user can make within a 30-minute time frame; it underestimates fracture risk calculations (by approximately 30%) as more than one calculation can occur within the session [5]. FRAX usage was computed as the number of sessions originating from each country and expressed as sessions/million people in the general population over a period of one year (1st January 2019 to the 31st December 2019).
Results
The web-based usage of the models is provided in Table 42, which shows considerable heterogeneity in uptake. Slovenia, the UK, Sweden and Greece had the highest use of FRAX. Latvia, Lithuania, Germany and Bulgaria had the lowest. The average uptake for the EU27+2 was 1,555 sessions/million people in the general population. Country-specific models are available in 24 of the EU27+2 (see Chapter 3d). FRAX models were not available for Cyprus, Latvia, Luxembourg and Slovenia. A Bulgarian model is available but was not live at the time of data acquisition. There was, however, no clear relationship between the availability of a country-specific model and the use of FRAX.



[bookmark: _Ref35865074]Table 42 Uptake of FRAX in EU27+2 counties expressed as the number of sessions per million of the general population

	Country
	Sessions/million
	
	Country
	Sessions/million

	
	2011
	2019
	
	
	2011
	2019

	Austria
	1,534
	2,439
	
	Italy
	518
	414

	Belgium
	5,003
	2,144
	
	Latvia
	57.7
	218

	Bulgaria
	112
	49
	
	Lithuania
	28.5
	131

	Croatia
	-
	629
	
	Luxembourg
	2,293
	507

	Cyprus
	272
	1,058
	
	Malta
	16,988
	1,541

	Czech Rep.
	175
	344
	
	Netherlands
	526
	609

	Denmark
	942
	319
	
	Poland
	338
	513

	Estonia
	207
	916
	
	Portugal
	1,039
	2,662

	Finland
	444
	4,343
	
	Romania
	230
	463

	France
	314
	676
	
	Slovakia
	372
	504

	Germany
	83.5
	93
	
	Slovenia
	1,322
	41,874

	Greece
	502
	4,566
	
	Spain
	1,115
	1,527

	Hungary
	1,205
	2,832
	
	Sweden
	1,911
	5,306

	Ireland
	1,643
	2,623
	
	Switzerland
	-
	3,702

	
	
	
	
	UK
	2,293
	5,443



Comparative data in 2011 were available for 26 countries. In most countries, the number of FRAX sessions had increased. On average the increase was more than two-fold (2.45) Since 2011, 42% (n=11) of the 26 countries had improved in grade (i.e., from low to intermediate use, or intermediate to high use), while 12% (n=3) had decreased in grade. The number of sessions per million increased in 21 countries, (81%). The greatest increases in uptake of FRAX usage (both in absolute terms and by percentage change) were noted in Finland and Greece. The UK and Sweden also had high absolute increases in the number of sessions /million people in the general population. 

Score criteria
FRAX sessions/million people in the general population for one year was approximately categorised into tertiles and provided in Table 43.

	[bookmark: _Ref35865065]Sessions / million
	Colour code
	Category

	>2000
	
	High use

	500-2000
	
	Intermediate use

	<500
	
	Low use


[bookmark: _Ref43991025]Table 43 Criteria for allocating scores







Score allocation
Countries, ranked and categorised by score, are shown in Fig. 37.
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[bookmark: _Ref53137510]Fig. 37 The uptake of fracture risk assessment tools as judged by the use of FRAX from each EU27+2 country by score category

Comment
These data underestimate the use of FRAX for a number of reasons. As stated above, a session can include more than one calculation and appears to underestimate the number of calculations by approximately 30%. Furthermore, these data only relate to the use of the online FRAX tool. FRAX calculations on bone densitometers are not performed through the web site; in some countries these may account for 25% of calculations or more. In addition, hand-held calculators are used in several countries, including Poland, Belgium, France, Germany, Italy, and Switzerland Poland. FRAX is also available as an application on the iPhone. 

These data also underestimate the use of risk assessment in Germany. Fracture risk assessment comprises a component of the German national guidelines but is not FRAX based. Alternative assessment algorithms are also available in the UK, Italy and the Netherlands. 

The caveats above indicate that the figures are conservative. Even so, there are reasons to believe that FRAX is underutilised. For example, the use of FRAX in Denmark (319 calculations /million people per year) is very much lower than the number of BMD tests/year (about 67,000 tests /million per year; see Chapter 4a).
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[bookmark: _Hlk41300149]4c - Treatment uptake and treatment gap
Domain
Service uptake-scorecard elements 
Background and aims
Many studies have demonstrated that a significant proportion of men and women are at high fracture risk do not receive therapy for osteoporosis [1, 2]. The objective in this section is to estimate the proportion of women at high fracture risk that do not receive therapy for osteoporosis in European countries.
Methods
The proportion of patients eligible for treatment depends on defining an intervention threshold i.e., the risk of fracture above which treatment can be recommended. Although national treatment guidelines are available in nearly all EU member states (Chapters 3e and 3f), there is no uniform European approach to intervention thresholds across the EU countries. In most countries, however, treatment is recommended in women with a prior fragility fracture. For this reason, 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 (see Chapter 1g) [3-6]. For this analysis, the population at risk comprised the number of women age 50 years or older in whom FRAX 10-year probabilities of a major osteoporotic fracture exceeded this threshold.

The number of patients treated in each country was computed from sales data of osteoporosis treatments, provided by IQVIA (formerly Quintiles and IMS Health) for 2019 and expressed as standard units. A standard unit is defined by IQVIA as the number of standard “dose” units sold. The dose units are determined by counting the number of units sold divided by a standard unit factor (the smallest common dose of a product form). Hormone replacement therapy, calcium and vitamin D were not included in the data used for this analysis. It was assumed that 85% of the total drug usage was given to women and 15% to men as estimated from data from the Swedish Prescribed Drug Register. Not all patients adhere to therapy for a full year. Thus, the number of treatment years underestimates the number of individuals actually starting treatment. Data were adjusted by a factor of 23% to account for incomplete adherence as estimated from data from the Swedish Prescribed Drug Register. It is unlikely that 100% of sales are captured in any country but it is difficult to define the magnitude of underestimation. However, IQVIA attempts to correct for under- and over-estimation and for parallel trade.

The number of women potentially treated was subtracted from the number of women exceeding the intervention threshold and the difference expressed as a percentage of the number of women exceeding the intervention threshold (i.e., the proportion of women at high fracture risk who did not receive treatment- the treatment gap). No sales data were available for Cyprus or Malta and these two countries were therefore excluded from analyses.

Estimates for 2019 were compared with data available in 2010 for 27 countries.
Results
[bookmark: _Ref41655847]Table 44 shows that there is a marked variation in the estimated treatment gap between countries being lowest in Ireland (32%) and highest in Bulgaria (86%). Large treatment gaps were identified in countries with populations at both high and low risk of fracture. On average, the treatment gap was 71%, and of the 21 million women that exceed the intervention threshold, 15 million were untreated. These figures are conservative since they do not account for the proportion of low-risk women that have received treatment (see comments, below).


[bookmark: _Ref43991122]Table 44 Number of women eligible for treatment, treated and treatment gap in 2019
	Country
	Number potentially
treated (000)
	Number exceeding fracture
risk threshold (000)
	Difference (000) 
	Treatment gap (%)

	Austria
	 157
	 325 
	 168 
	52

	Belgium
	 150 
	 441 
	 291 
	66

	Bulgaria
	 35 
	 273 
	 239 
	87

	Croatia
	 31 
	 169 
	 138 
	82

	Cyprus
	-
	-
	-
	-

	Czech Republic
	 74 
	 360 
	 285 
	79

	Denmark
	 125 
	 218 
	 93 
	43

	Estonia
	7 
	 42 
	 35 
	84

	Finland
	 39 
	 193 
	 154 
	80

	France
	 550 
	 2 569 
	 2 019 
	79

	Germany
	 761 
	 3 238 
	 2 477 
	76

	Greece
	 275 
	 485 
	 211 
	43

	Hungary
	 125 
	 361 
	 236 
	65

	Ireland
	 104 
	 153 
	 49 
	32

	Italy
	 834 
	 2 889 
	 2 055 
	71

	Latvia
	 16 
	 74 
	 57 
	78

	Lithuania
	 19 
	 107 
	 88 
	82

	Luxembourg
	 5 
	 19 
	 14 
	74

	Malta
	-
	-
	-
	-

	Netherlands
	 308 
	 696 
	 388 
	56

	Poland
	 205 
	 1 236 
	 1 031 
	83

	Portugal
	 118 
	 474 
	 356 
	75

	Romania
	 130 
	 599 
	 469 
	78

	Slovakia
	 75 
	 165 
	 90 
	54

	Slovenia
	 32 
	 74 
	 42 
	57

	Spain
	 656 
	 1 827 
	 1 171 
	64

	Sweden
	 128 
	 389 
	 261 
	67

	Switzerland
	 143 
	 827 
	 684 
	83

	UK
	 918 
	 2 679 
	 1 761 
	66

	EU27+2
	 6 017 
	 20 882 
	 14 862 
	71



In the majority of counties, the treatment gap for 2019 was greater than that reported in 2010. The treatment gap increased in 18 countries and decreased in 9 countries (Fig. 38). When combining all countries included in the study, the treatment gap increased from 55% in 2010 to 71% in 2019. Overall, 10.6 million women who were eligible for treatment were untreated in 2010. In 2019, this number had risen to 14.0 million.
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[bookmark: _Ref43911370][bookmark: _Ref50382092]Fig. 38 Change in treatment gap between 2010 and 2019

These data provide two scorecard elements, the first with regard to the current treatment gap and the second to document the change in the treatment gap
[bookmark: _Hlk49697941]Score criteria (1) 
The criteria for score allocation are divided into approximated tertiles and shown in Table 45.

[bookmark: _Ref40170923][bookmark: _Ref40170909]Table 45 Criteria for allocating scores (1)
	Treatment gap (%)
	Colour code
	Category

	<60
	
	Moderate

	60-76
	
	High

	>76
	
	Very high

	
	
	No data available



Score allocation (1)
The score allocation and the treatment gap for each country is shown in Fig. 39

[bookmark: _Ref43990691][bookmark: _Ref41655631][image: ]
[bookmark: _Ref50382137][bookmark: _Hlk49699085]Fig. 39 Treatment gap for women in 2019. EU includes all countries from the EU27+2 except Cyprus and Malta 

Score criteria (2) 
The criteria for score allocation determined from the change in the treatment gap since 2010 and shown in Table 46.

[bookmark: _Ref50383022]Table 46 Criteria for allocating scores (2)
	Score
	Colour code
	Category

	3
	
	Improved (decreased) treatment gap

	2
	
	Deterioration in treatment gap

	1
	
	Marked deterioration in treatment gap

	0
	
	No data available



Score allocation (2)
The score allocation and the treatment gap for each country is shown in Fig. 40.
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[bookmark: _Ref50382671]Fig. 40 Percent change in treatment gap for women in 2019. EU includes all countries from the EU27+2 except Cyprus and Malta 

Comments
These data demonstrate that a large number of women at high risk of fractures are not receiving treatment. The estimate is conservative in that it assumes that treatments are targeted only to women at high risk. In 2010, a substantial minority of women at low risk were prescribed treatment in six European countries (13–22 %) [7]. Thus, Treatment gaps are likely to be greater than the given estimates. The very large (and increasing) treatment gaps mean that a colour code of green should not be interpreted as an optimum.

A minority of men and women at high fracture risk actually receive treatment in the EU. Moreover, the treatment gap is increasing with time. The under-treatment of osteoporosis globally [8] has led societies such as the International Osteoporosis Foundation and the American Society for Bone and Mineral Research to come together to urgently address this global crisis in the management of osteoporosis [2, 9, 10]. This contrasts with the situation following myocardial infarction, for which condition a significant care gap has been overcome in the past 15 years: 75% of such individuals now receive beta blockers to help prevent recurrent myocardial infarction [11].

Studies to date provide little insight into the causes underlying the substantial and increasing treatment gap. Factors that may play a role include a decline in BMD testing owing to reimbursement issues and lack of intensive detailing by pharmaceutical companies. Others point the finger at the lay press for raising awareness over the last decade of the potential side effects of the bisphosphonates, such as osteonecrosis of the jaw, atypical femoral fractures, and atrial fibrillation [10, 12]. Indeed, many doctors, dentists, and patients are now more frightened of the rare but serious side effects than they are of the disease and the fractures that arise. 

Few studies have documented the cost of medication non-adherence. A systematic review estimated the average cost of non-adherence to be € 28.311/patient (2020 prices), substantially more than for cardiovascular disease (€ 7,928), mental health (€ 9,520), diabetes mellitus (€ 5,435) or gastrointestinal disease (€ 20,085) [13]. Quantifying the cost of medication non-adherence may incentivise health policy discussion about the value of medication adherence and promote the adoption of medication adherence intervention programmes.

There is now good evidence that treatment uptake is improved by the institution of fracture liaison services (FLS). In a large recent study that avoided referral biases [14], treatment uptake following the FLS increased by 76% within the first year following a major osteoporotic fracture in Swedish women. In men, the uptake was more than doubled [15] (Fig. 41). However, a large treatment gap was still evident in men (87%) and women (63%), particularly at the extremes of age. High treatment uptakes are also reported in a large trial of screening in the elderly female community [16]. 
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[bookmark: _Ref53137765]Fig. 41: Treatment uptake in the year following a major osteoporotic fracture before and after the institution of FLSs by age and sex.
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4d – Treatment gap and treatment needed

Domain
Service uptake—Background information
Background and aims
Patients who sustain a prior fragility fracture are at high risk of a future fracture. The risk is increased approximately two-fold [1] and is largely independent of BMD [2]. The risk is sufficiently high that most treatment guidelines in the EU and elsewhere recommend that postmenopausal women with a prior fragility fracture should be offered treatment. However, the majority of such patients are untreated so that the prevalence of a prior fracture in the community provides an index of opportunity lost. This may be set against the treatment gap to provide an index of the relationship between service provision and service need. The aim of this element was to provide an index of the prevalence of a prior fracture in the EU member countries in relation to the treatment gap.
Methods
For the purposes of this report, a prior fracture was defined as a hip or clinical vertebral fracture in an individual who was alive in 2019, who had incurred that fracture after the age of 50 years and prior to 2019. The unit was the individual, so that multiple fractures at the same site in an individual were only counted once. A micro-simulation model, programmed in TreeAge, was used to simulate the prevalence of prior hip and vertebral fractures from incidence data [3].

Note that the prevalence of a hip or clinical vertebral fracture will underestimate the prevalence of previous fragility fracture at other sites. More complete information on prior fractures was available for six member states (France, Germany, Italy, Spain, Sweden and the UK) using a different modelling approach [4]. For the treatment gap, data from Chapter 4c were used.
Results
In 2019, approximately 6.8 million men and women in the EU27+2 countries had sustained a prior hip or clinical spine fracture before 2019 (Table 47). Overall, 1.5 % of the population age 50 years or more had a prior hip fracture and 1.7 % a prior clinical spine fracture.



[bookmark: _Ref39846605]Table 47 Estimated number and percentage of men and women aged above 50 years with a prior hip or vertebral fracture by country in 2019 
	Country
	Hip fracture
	Vertebral fracture
	A + B (%)

	
	Number
	% Population (A)
	Number
	% Population (B)
	

	Austria
	85,557 
	2.3
	96,403 
	2.6
	4.9

	Belgium
	79,976 
	1.8
	88,082 
	1.9
	3.7

	Bulgaria
	33,211 
	1.1
	41,111 
	1.4
	2.6

	Croatia
	26,607 
	1.5
	31,454 
	1.8
	3.3

	Cyprus
	4,593 
	1.2
	5,598 
	1.5
	2.6

	Czech Republic
	57,421 
	1.4
	70,624 
	1.7
	3.1

	Denmark
	55,373 
	2.4
	65,777 
	2.8
	5.2

	Estonia
	5,668 
	1.1
	6,800 
	1.3
	2.4

	Finland
	34,368 
	1.5
	39,894 
	1.7
	3.2

	France
	332,839 
	1.3
	340,740 
	1.3
	2.6

	Germany
	606,853 
	1.6
	670,385 
	1.8
	3.4

	Greece
	79,807 
	1.8
	88,952 
	2.0
	3.7

	Hungary
	53,985 
	1.4
	66,593 
	1.8
	3.2

	Ireland
	21,825 
	1.4
	27,003 
	1.7
	3.1

	Italy
	483,093 
	1.7
	516,946 
	1.9
	3.6

	Latvia
	12,348 
	1.6
	14,387 
	1.8
	3.4

	Lithuania
	16,555 
	1.4
	19,628 
	1.7
	3.1

	Luxembourg
	2,896 
	1.3
	3,346 
	1.5
	2.9

	Malta
	2,200 
	1.2
	2,714 
	1.5
	2.8

	Netherlands
	72,719 
	1.0
	85,471 
	1.2
	2.2

	Poland
	142,035 
	1.0
	175,697 
	1.2
	2.2

	Portugal
	56,832 
	1.3
	62,486 
	1.4
	2.7

	Romania
	101,466 
	1.3
	124,460 
	1.6
	3.0

	Slovakia
	23,636 
	1.2
	30,212 
	1.5
	2.7

	Slovenia
	12,046 
	1.4
	14,335 
	1.6
	3.0

	Spain
	258,560 
	1.3
	256,549 
	1.3
	2.7

	Sweden
	94,818 
	2.4
	108,202 
	2.8
	5.2

	Switzerland
	62,528 
	1.8
	70,914 
	2.0
	3.8

	UK
	400,366 
	1.6
	430,254 
	1.7
	3.2

	EU27+2
	3,220,181 
	1.5
	3,555,016 
	1.7
	3.2



The ranked prevalences by country are shown in Fig. 42. As would be expected, there was a close relationship between fracture risk (see Chapter 1d) and the proportion of the population with a prior hip or clinical vertebral fracture.

[image: ]
[bookmark: _Ref43990526]Fig. 42 The proportion (%) of the population aged 50 years or more with a prior hip or vertebral fracture in 2019

The prevalence of prior vertebral and hip fracture (Fig. 42) was compared to the prevalence estimates for all prior fractures in six of the EU member-states (Table 48). The prevalence of a prior fragility fracture ranged from 2.2% in Poland and the Netherlands to 5.2% in Sweden and Denmark. The estimation of prior vertebral + prior hip fracture, shown in, appears to capture approximately 26 % of prior fractures. This suggests that the prevalence of a prior clinical spine or hip fracture is a reasonable surrogate for the service needs of each member state.

[bookmark: _Ref39849418]Table 48 The prevalence (%) of a prior fracture at sites associated with osteoporosis in men and women aged 50 years or more compared with the prevalence of a prior vertebral or hip fracture as given in Table 47. The last column shows the proportion (%) of prior fractures accounted for by hip or clinical vertebral fracture [3].
	Country
	Author
	Prevalence (%)
	EU/ Comparator (%)

	
	
	Comparator
	EU27+2
	

	France
	Cawston 2012 [5]
	11.2 
	2.6 
	23 

	Germany
	Gauthier 2012 [6]
	14.1 
	3.4 
	24 

	Italy
	Piscitelli 2012 [7]
	16.2 
	3.6 
	22 

	Spain
	Gauthier 2012 [8]
	8.9 
	2.7 
	30 

	Sweden
	Gauthier 2011 [4]
	22.6 
	5.2 
	23 

	UK
	Gauthier 2011[9]
	10.3 
	3.2 
	31 

	Average (weighted)
	
	
	
	26 



The relationship between this service need and the treatment gap is shown in Fig. 43 for each of the EU27+2, as well as all of them combined. The top right quadrant can be considered to represent countries of high need but poor provision. These included Germany, Finland, Croatia, Latvia and Switzerland. The other extreme (lower left quadrant) represents countries of lower need but better provision. These included Spain, Ireland, Slovakia, Slovenia and the Netherlands.

[image: ]
[bookmark: _Ref53137867]Fig. 43 The relationship between the prevalence of a prior spine or hip fracture (service need) and the treatment gap (service provision) in the EU27 countries. The horizontal and vertical lines intersect at the EU average (weighted for population size. Country codes (ISO 3166–1 alpha-2); AT Austria; BE Belgium; BG Bulgaria; HR Croatia; CY Cyprus; CZ Czech Republic; DE Germany; DK Denmark; EE Estonia; ES Spain; FI Finland; FR France; GB United Kingdom; GR Greece; HU Hungary; IE Ireland; IT Italy; LT Lithuania; LU Luxembourg; LV Latvia; MT Malta; NL Netherlands; PL Poland; PT Portugal; RO Romania; SE Sweden; SI Slovenia; SK Slovakia; CH Switzerland

Score allocation
 Supplementary information, no score allocation
Comment
There is a wide variation in both (hip and spine) fractures and treatment gap between countries but no significant correlation between the two variables. This is of particular concern in countries with a high fracture burden and a high treatment gap.
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4e – Waiting time for hip surgery

Domain
Service uptake—scorecard element
Background and aims
About 5 % of people with a hip fracture die within 1 month and about one quarter within 12 months. Most deaths are due to associated conditions and not to the fracture itself [1], reflecting the high prevalence of comorbidity. In the EU27+2, there were estimated to be 248,487 deaths in 2019 that were causally related to the fracture event (Chapter 1e). Approximately 43 % of fracture-related deaths in women were due to hip fractures, 54 % to clinical vertebral and 3 % to other fractures. Corresponding proportions for men were 34, 65 and 1 %, respectively. 
A determinant of peri-operative morbidity and mortality is the time a patient takes to get to surgery which, in turn, is an early marker of a patient’s progress following a hip fracture. Early surgery (<48 h) is associated with a statistically and clinically significant reduction in mortality at 1 year and an increase in the proportion of patients returning to their original residence [2]. 

The aim of this scorecard element was to determine average waiting times for hip surgery in the EU member states.
Methods
Data were acquired through an IOF questionnaire sent to the European National Societies undertaken between March and May 2020. Respondents were asked to provide information on the average waiting time for hip surgery after hip fracture. Countries were categorised according to average waiting times between hospital admission and surgical intervention. An additional indicator of management that was sought was the proportion of hip fracture cases that were managed surgically.
Results
Waiting times between admission to hospital and surgical intervention were on average 1 day or less in 11 countries (7 countries in 2010) , 1–2 days in 10 countries (13 countries in 2010) and greater than 2 days in 5 countries (6 countries in 2010). The five countries with the longest average waiting time for hip surgery were Portugal, Spain, Cyprus, Greece and Italy (Table 49). Information was not recorded for Malta. 

For comparison, the 2010 values are provided in Table 49. Since 2010, six countries have increased their score (Ireland, Austria, Bulgaria, Netherlands, Poland and Romania), while one country has worsened (Belgium). These changes indicate an overall improvement in waiting times for the EU. 

More than 90 % of hip fracture cases received surgery in the majority of countries. Exceptions included Bulgaria, Cyprus, Czech Republic, Hungary and Spain, where 65–90 % of cases received a surgical intervention.



[bookmark: _Ref41658082]Table 49 Average waiting times between hospital admission and surgical intervention and the proportion of hip fracture cases managed surgically 
	Country
	Waiting time (days) 2010
	Waiting time (days) 2019
	Score 2019
	Surgical management (%) 2019

	Austria
	1-2
	<1
	3
	>90

	Belgium
	<1
	1-2
	2
	>90

	Bulgaria
	1-2
	<1
	3
	75-90

	Croatia
	nr
	<1
	3
	>90

	Cyprus
	2-3
	2-3
	1
	75-90

	Czech Republic
	1-2
	1-2
	2
	67.2

	Denmark
	1-2
	1-2
	2
	>90

	Estonia
	<1
	nr
	nr
	nr

	Finland
	1-2
	1-2
	2
	>90

	France
	1-2
	1-2
	2
	>90

	Germany
	<1
	<1
	3
	>90

	Greece
	2-3
	2-3
	1
	>90

	Hungary
	<1
	<1
	3
	75-90

	Ireland
	2-3
	1-2
	2
	>90

	Italy
	2-3
	2-3
	1
	>90

	Latvia
	<1
	<1
	3
	>90

	Lithuania
	<1
	<1
	3
	>90

	Luxembourg
	1-2
	nr
	nr
	nr

	Malta
	nr
	nr
	nr
	nr

	Netherlands
	1-2
	<1
	3
	>90

	Poland
	1-2
	<1
	3
	>90

	Portugal
	2-3
	>3
	1
	>90

	Romania
	1-2
	<1
	3
	nr

	Slovakia
	1-2
	1-2
	2
	>90

	Slovenia
	1-2
	1-2
	2
	>90

	Spain
	2-3
	>3
	1
	75-90

	Sweden
	<1
	<1
	3
	>90

	Switzerland
	N/A
	1-2
	2
	>90

	UK
	1-2
	1-2
	2
	>90


nr, not recorded
Score criteria
Uptake was categorised by average waiting time for hip surgery (Table 50)

[bookmark: _Ref41658161]Table 50 Criteria for allocating scores
	Score
	Colour code
	Criteria

	3
	
	Average, less than 1 day

	2
	
	Average, 1 – 2 days

	1
	
	Average, more than 2 days

	0
	
	No data recorded



Score allocation
Score results provided in Table 49 are colour coded and presented in Fig. 44.
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[bookmark: _Ref53137952][bookmark: _Ref43990441][bookmark: _Ref41658345]Fig. 44 Countries categorised by the average waiting time for surgical intervention for hip fracture

Comment
Note that average waiting times give no index of the dispersion around the mean.
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Chapter 5. Scores and scorecard

The scorecard
The second edition of the Scorecard for Osteoporosis in Europe (SCOPE 2) allows health and policy professionals to assess key indicators on the healthcare provision for osteoporosis within countries and between counties within the EU 27+2.

Domain Summaries
In total, 16 scored metrics have been measured within four domains, Burden of disease, Policy framework, Service provision and Service uptake. The Burden of disease in the EU27+2 countries is summarised in Fig. 45, in rank order. The higher the score, the greater the burden. Denmark, Sweden and Switzerland had the highest score. The place of Luxembourg, Cyprus and Latvia are uncertain since there were gaps in the information base. 

[image: ]
[bookmark: _Ref57019174]Fig. 45 Total scores by country for metrics related to Burden of disease. The score for each of the 5 metrics is given in Chapter 1 and subtracted from 15 (the highest possible score). An unfilled bar denotes that there was one or more missing metric which might affect the burden score

The domains of Policy framework, Service provision and Service uptake can be considered aspects of health care delivery. Their combined contribution is shown in Fig. 46. Sweden and Netherlands ranked first and second and, of those countries with complete information, the Czech Republic and Estonia ranked last. 

[image: ]
[bookmark: _Ref57019238]Fig. 46 Scores by country for metrics related to policy framework, service provision and service uptake. The mean score for each of the 3 domains is given. An asterisk denotes that there was one or more missing metric which decreases the overall score.

The highest health care provision did not necessarily match the burden of disease. Fig. 47 shows the rankings for healthcare provision (Policy framework, Service provision and Service uptake combined) as shown in Figure 2 and that for burden of disease. High health care provision was commensurate with high burden of disease (e.g., Austria, Denmark, Ireland, Slovakia and the UK). Conversely low burden of disease was associated with low health care provision (e.g., Bulgaria, Estonia, Hungary, Poland and Slovenia). The most advantageous scenarios (low burden of disease but high healthcare provision) were seen in Finland, France, Lithuania, Netherlands, Portugal and Spain. The least favourable scenarios (high burden, low provision) were noted for Belgium, Cyprus, Czech Republic, Greece, Latvia, Luxembourg and Malta. 

[image: ]
[bookmark: _Ref57019358]Fig. 47 The relationship between the Burden of disease and the healthcare provision (Policy framework, Service provision and Service uptake) in the EU27+2 countries. The horizontal and vertical lines intersect at the median rankings. Open circles denote countries with missing information either in health care provision or burden of disease. Country codes (ISO 3166–1 alpha-2); AT Austria; BE Belgium; BG Bulgaria; HR Croatia; CY Cyprus; CZ Czech Republic; DE Germany; DK Denmark; EE Estonia; ES Spain; FI Finland; FR France; GB United Kingdom; GR Greece; HU Hungary; IE Ireland; IT Italy; LT Lithuania; LU Luxembourg; LV Latvia; MT Malta; NL Netherlands; PL Poland; PT Portugal; RO Romania; SE Sweden; SI Slovenia; SK Slovakia; CH Switzerland.

Time trends
The first SCOPE was undertaken in 2010, almost 10 years previously. Fifteen of the 16 score card metrics were used in the two surveys. In so far as was possible, the same or similar questions were used. This provided the opportunity to compare performance over time in those 27 countries that were assessed on both occasions (this excluded Croatia and Switzerland). As might be expected, there was a close correlation between the cumulative score in 2019 with that observed in 2010 (R= 0.80) (Fig. 48). It is of note that an improved score in 2019 was seen in the majority of countries. Numerical values for the scores are given in Table 51. Slovakia, Ireland, Italy, Lithuania, France, Germany, Poland, Romania, Finland, Malta, Spain, Cyprus, Bulgaria and Denmark improved their score over 9 years. Belgium, Czech Republic and Slovenia had a worse score in 2019 than in 2010.

[image: ]
[bookmark: _Ref57019424]Fig. 48 Correlation between the total score for health care provision in 2019 and 2010. The solid line indicates the line of identity. Luxembourg is not included because of the large amount of missing data.
[bookmark: _Hlk53072534]


[bookmark: _Ref57019539]Table 51 Scores for health care provision in 2019, 2010 and the difference based on 15 common metrics. Ticks denote countries where there was one or more missing metric which might obfuscate the change in the overall score. Luxembourg is not included because of the large amount of missing data.
	Country
	Score
2019
	Score 2010
	2019-2010
	Incomplete data
	Category

	Slovakia
	35
	26
	9
	
	Marked improvement

	Ireland
	37
	29
	8
	
	

	Italy
	37
	31
	6
	
	

	Lithuania
	31
	25
	6
	
	

	France
	35
	30
	5
	
	Much improved


	Germany
	37
	32
	5
	
	

	Poland
	27
	22
	5
	
	

	Romania
	30
	25
	5
	
	

	Finland
	39
	35
	4
	
	

	Malta
	23
	19
	4
	√
	

	Spain
	32
	28
	4
	
	

	Cyprus
	24
	21
	3
	√
	Improved


	Bulgaria
	25
	23
	2
	√
	

	Denmark
	33
	31
	2
	
	

	Austria
	36
	35
	1
	
	Unchanged or marginal change

	Netherlands
	38
	37
	1
	
	

	Portugal
	34
	33
	1
	
	

	Estonia
	24
	24
	0
	√
	

	Greece
	29
	29
	0
	
	

	UK
	38
	38
	0
	
	

	Hungary
	32
	33
	-1
	
	

	Latvia
	28
	29
	-1
	√
	

	Sweden
	38
	39
	-1
	
	

	Czech Republic
	23
	25
	-2
	
	Worse score

	Slovenia
	30
	32
	-2
	
	

	Belgium
	28
	33
	-5
	
	





The Scorecard
The scorecard and key are provided below. 
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Scorecard key
	Title
	Description
	Units
	Score

	1. Burden of disease
	
	
	
	
	
	

	1d. Hip fracture risk
	The age-standardised incidence of hip fracture in women
	rate/100,000
	<400
	400-500
	500+
	unknown

	1e. Fracture risk
	All osteoporotic fractures in men and women in 2019
	rate/1000 >50 years
	<18
	18-21
	>21
	

	1f. Lifetime risk
	Remaining lifetime risk of hip fracture (women aged 50y)
	%.
	<13
	13-16
	>16
	unknown

	1g. FRAX probability
	Men and women with a > 10% ten-year probability of a major fracture 
	% in 50-89 y age range
	<22.5
	22.5-27.5
	>27.5
	

	1i. Fracture projections 
	Increase in fracture number 2010-2025
	% >50 years
	<23
	23-28
	>28
	

	2. Policy framework
	
	
	
	
	
	

	2a. Quality of data
	Hip fracture register
	Score 
	3
	2
	1
	unknown

	2b National health priority
	The presence of government backed NHP
	Score
	3
	2
	1
	unknown

	2c. Care pathway
	Management in primary care
	Score
	3
	2
	1
	unknown

	2d Specialist training 
	Osteoporosis an established specialty.
	Score
	3
	2
	1
	unknown

	2e. Society support
	Patient support societies
	Score
	3
	2
	1
	unknown

	3.Service provision
	
	
	
	
	
	

	3a. Treatment
	Reimbursement and problems that arise 
	Score
	3
	2
	1
	unknown

	3b. Availability of DXA
	Number of DXA units available
	Units/m of the general population
	>20
	10-20
	<10
	

	3c. Access to DXA
	Reimbursement and problems that arise 
	Score
	3
	2
	1
	unknown

	3d. Risk models 
	Availability of country-specific risk models and guidance 
	Score
	3
	2
	1
	unknown

	3e. Guideline quality
	Quality and scope of guidelines for assessment and treatment
	Score
	9-10
	7-8
	<7
	none

	3g. Liaison services 
	Provision for fracture liaison services (FLS)
	Hospitals with FLS (%)
	>25
	1-25
	0
	unknown

	3h. Quality indicators
	Presence and use of quality indicators
	Score
	3
	2
	1
	unknown

	4.Service uptake
	
	
	
	
	
	

	4b. Risk models
	FRAX sessions
	/million of the general population/year
	>2000
	500-2000
	<500
	

	4c. Treatment gap
	Proportion of women at high risk who are untreated
	% >50y
	<60
	60-76
	>76
	unknown

	4c Change in treatment gap
	Change from 2010
	Score
	3
	2
	1
	unknown

	4e. Waiting time 
	Average waiting time for hip surgery
	days
	<1
	1-2
	>2
	unknown



The scorecard is not intended as a prescriptive template. Thus, it does not set performance targets but may serve as a guide to the performance targets at which to aim in order to deliver the outcomes required.
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Abbreviations and glossary

AGREE		Appraisal of Guidelines for Research & Evaluation. Quality score for guidelines. 
BMD	Bone mineral density, usually measured as the amount of calcium in bone per unit area.
CtF	Capture the Fracture® (CtF), a global initiative of IOF to facilitate the implementation of coordinated, multidisciplinary models of care for secondary fracture prevention.
DALY 	Disability-adjusted life year, a product of years of life lost and the remaining years of life disabled (i.e., disutility).
Direct costs	Used in health technology assessment to describe direct healthcare costs (e.g., hospital admissions, medical examinations, drug therapy, etc.). Indirect costs include losses in productivity resulting from absence to work and intangible costs include pain and suffering, poor quality of life.
DXA		Dual-energy x-ray absorptiometry, a method for measuring BMD 
EU 27		The 27 member states of the European Union
EU 27+2	The 27 member states of the European Union and Switzerland and the United Kingdom
FLS		Fracture liaison services (osteoporosis coordinator programmes or care 			manager programs), provide a system for the routine assessment and 				management of individuals who have sustained a low trauma fracture
FRAX	Fracture risk assessment tool developed by the WHO Collaborating Centre, University of Sheffield Medical School, UK. FRAX calculates the 10- year probability of a major osteoporotic fracture and hip fracture in individuals from clinical risk factors and BMD.
GDP	Gross domestic product, the total value of goods produced, and services provided in a country in one year
GIOP 	Glucocorticoid-induced osteoporosis
GP	General practitioner (primary care physician)
GPRD	General Practice Research Database 
Incidence	The frequency of an event, usually expressed as a yearly rate e.g., 10 per 1000 of the population/year.
IOF		International Osteoporosis Foundation
NHANES		National health and nutrition examination survey
NHP		National Health Priority
NICE		National Institute of Health and Clinical Excellence
NOGG		National Osteoporosis Guideline Group
PMW		Postmenopausal women
Prevalence	The number of cases of disease (e.g., osteoporosis) for a given area or at a given time
Probability 	The likelihood of an event e.g., fracture. Fracture probability depends on two hazards – the incidence of fracture and the incidence of death
QALY	Quality adjusted life year. The QALY is a multi-dimensional outcome measure that incorporates both the quality (health related) and quantity (length) of life. The value of a QALY was set at value of 2 × GDP per capita
QCT		Quantitative computed tomography
QoL		Quality of life
QUS 		Quantitative ultrasound
SCOPE		Scorecard for osteoporosis in Europe
SD		Standard deviation
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 women. The operational definition of 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).
TBS	Trabecular bone score 
VFA 		Vertebral fracture assessment
WHO		World Health Organization
WTP	Willingness to pay, used in Health Technology assessment to describe the value that society or a health care payer is prepared to pay to gain a QALY. The value of a QALY was set at value of 2 × GDP per capita.
YLD	Years of life with disability 
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Chapter 3, Figure 7
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Chaptar 3, Figure 8
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Chaptar 3, Figure
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