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Background

The morbidity and mortality attributable to osteoporotic
fractures and their high financial costs are well
documented. In recent years there has been significant
progress in our knowledge of the causes, diagnosis and
treatment of osteoporosis but these have not always been
fully exploited by health care systems and much remains
to be learned. Although awareness of the enormous
suffering and medical, social and financial burden
created by osteoporosis has grown, insufficiently high
priority is currently given to the disease by governments
and health care providers. This has resulted in
inadequate provision of diagnostic facilities in many
European Union member states and failure to provide
optimal care for all individuals suffering from osteo-
porosis.

To address these concerns, a Working Party of experts
from the European Union member states was set up by
the European Commission Directorate General V to
produce a report on osteoporosis. The Report on
Osteoporosis in the European Community provides a
detailed analysis of the epidemiology, pathogenesis and
clinical management of the disease throughout the
European Union with particular emphasis on prevention
in the future. The report examines differences between
member states with regard to prevalence and incidence
of osteoporotic fractures, future demographic changes,
nutrition, diagnostic resources and patient support
groups. A number of specific recommendations are

made that are primarily targeted at improving prevention
of osteoporosis and reallocating health care resources to
meet the growing demands in the future. This paper
provides a summary of the contents of the report and
concludes with the recommendations of the Working
Party.

Summary of Contents

Epidemiology and Economic Considerations

The age-specific incidence of hip fracture and pre-
valence of vertebral fracture in European Union member
states has been compiled from published data or
information obtained by personal communication,
using survey data (direct assessment of fracture rates
in defined populations) or official health services
administrative data. In five member states, no informa-
tion on fracture incidence/prevalence was available and
information from other countries was substituted. As
previously reported, there are large variations between
member states for both types of fracture.

Demographic forecasts indicate an increase in the
population of the European Union member states that
will level off around the year 2015 and thereafter decline
rapidly. The potential labor force will show similar
trends but the number of men and women aged 65 years
or older will increase steadily so that by 2040 the current
number will nearly have doubled; after 2040 the number
of pensioners will level off. However, the most dramatic
changes will occur in the very elderly population (aged
80 years and above), in whom the incidence of
osteoporotic fracture is greatest, with an estimated
trebling in numbers. Overall, these changes will result
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in a dramaticfall in the ratio of providers(i.e., thosein
the labour force) to pensioners,particularly when the
very elderly populationis considered.

Forecastsfor osteoporoticfracturesover the next 50
yearshavebeenmade,basedon theassumptionthatage-
adjustedincidencewill bestableoverthisperiodof time;
if, assomestudiessuggest,therewill be an increasein
age-adjustedincidence the projections represent an
underestimateof thetruenumberof fracturesof between
50%and300%over the50-yearperiod.However,when
no adjustment for secular trends is made, the total
numberof hip fracturesoccurring in EuropeanUnion
member states each year is estimated to rise from
414000 at the turn of the centuryto 972000 fifty years
later, representingan increase of 135%. The total
numberof prevalentvertebralfracturesis estimatedto
increasefrom 23.7 million in the year 2000 to 37.3
million in 2050,representinga rise of 57%.

The financial implicationsof thesehugeincreasesin
the number of osteoporotic fractures have to be
consideredin the light of demographicchangesandthe
resulting pressureson health care and social welfare
systems.The proportion of hospital beds required for
patients with osteoporotic fracture is estimated to
increaseat least 2-fold but, overall, reallocation of
financial resourcesfrom health care to social services
may be required.The needsfor morehospitalbedsand
for reallocation of resourceswill vary considerably
betweendifferent member states,dependingon their
currenthealthcaresystemandthe projectedincreasein
numberof osteoporoticfracturesfor that country.

Nutrition

Nutritional factors,particularly calcium and vitamin D,
are important for the maintenanceof skeletal health.
Although information is not availablefrom all member
states,datafrom thosein which dietarycalciumintakes
have been establisheddemonstratethat a significant
proportionof somepopulationshaveintakesbelow the
recommendedlevels. Furthermore, policies for the
fortification of food with calcium vary widely between
the memberstates,being strict in somecountriesand
moreliberal in others.The additionof calciumto foods
is not compulsoryin any EuropeanUnion memberstate
with the exceptionof the United Kingdom, in which
calcium is addedto all flours.Age- andgender-specific
recommendationsfor daily dietary allowances of
calciumareprovided.

Vitamin D deficiency is common in many elderly
populations in western Europe and is believed to
contribute to the pathogenesisof fracture, particularly
at thehip. In themajority of subjectsthemainsourceof
vitamin D is from endogenoussynthesis,but in the
elderly, particularly those who are houseboundor
institutionalized, dietary intake becomesincreasingly
important. Data on dietary vitamin D intake are not
available in many Europeancountries;fortification of
foods and vitamin D varies considerably between

European Union member states and is not always
compulsory.Age-specificrecommendeddietary allow-
ancesareprovided.

Diagnosis

Bone mineral density measurementscurrently provide
the best assessmentof fracture risk. Since population-
basedscreeningcannotbe justified at present,selection
of subjectsfor bonedensitometryis madeon thebasisof
clinical and historical risk factors. At present,dual-
energyX-ray absorptiometry(DXA) is the methodof
choice for the diagnosis of osteoporosisbut other
methods,particularly broadbandultrasoundattenuation
andvelocity,arecurrentlybeingevaluated.Furthermore,
the use of biochemical markers of bone turnover in
addition to measurementsof bonemineral densitymay
improvethe assessmentof fracturerisk.

Facilities for bone densitometryin EuropeanUnion
memberstatesvary widely. Austria, Greece,Belgium
andPortugalhavethegreatestnumberof DXA systems,
rangingbetween13 and 18 per million population;the
lowest number of these densitometersis seen in the
United Kingdom, IrelandandSweden(between2 and4
units per million population).At present,DXA systems
predominateover single-energyX-ray absorptiometry
and ultrasoundin all EuropeanUnion memberstates
exceptItaly and Sweden,in which ultrasoundsystems
are most abundant.When all typesof densitometryare
takeninto account,provisionis bestin Austria (32 units
permillion population)andworstin theUnitedKingdom
andIreland(4–5 units per million population).

Preventionof OsteoporoticFractures

Approachesto the preventionof osteoporoticfractures
mayincludebothnon-pharmacologicandpharmacologic
interventions. The former, which include physical
activity, improved nutrition and fall prevention,may
theoretically reduce fracture risk by increasing peak
bone mass,reducingage-relatedbone loss, decreasing
the risk of falling, improving the protectiveneuromus-
cular responsesassociatedwith falling or reducingthe
impactof falls. Firm evidencesupportingtheantifracture
efficacy of many of these approachesis lacking at
present,althoughthe effectivenessof hip protectorshas
beendefinitively established.

A numberof pharmacologicagentsarenow available
for the prevention of osteoporotic fractures. These
includehormonereplacementtherapy,bisphosphonates,
calcitonin, calcium, vitamin D, vitamin D metabolites
and sodium fluoride. Evidence for the antifracture
efficacy of these agents varies widely; this mainly
reflects the differing trial designsand, in the caseof
hormonereplacementtherapy,almostexclusivereliance
on observationalstudies.There is increasingevidence
that substantial reductions in fracture rate may be

532 J. E. Compstonet al.



achieved in patients with established osteoporosis
despite relatively modest treatment effects on bone
mineraldensity.

Evalution of the economic costs of osteoporosis
prevention is complex and has so far been basedon
modeling studies related to the use of hormone
replacementtherapy.The cost-effectivenessof different
treatmentstrategiesis likely to vary betweendifferent
European Union member states as a result of the
differing incidence of the diseaseand the relative
differencesbetweenacquisition costs and other treat-
mentcosts;in particular,therearelargevariationsin the
costsof treatingahip fracturein differentmemberstates.
The useof bonedensitometryto target for or monitor
treatmentand the level of risk of fracture in patients
selectedfor treatmentalso have important effects on
cost-effectiveness.

Managementof the Patientwith Osteoporosis:
Rehabilitationand Self-HelpGroups

Symptomaticand supportivetreatmentof patientswith
osteoporosisis a vital partof their management.General
measuresinclude early mobilization after fracturewith
pain relief using analgesics,transcutaneouselectrical
nerve stimulation, hydrotherapyand physiotherapyas
required.Physiotherapymayalsobeusefulin improving
posturalabnormalities,increasingconfidenceand redu-
cing the risk of falls. Advice about avoiding activities
such as heavy lifting and reducing the risk of falling
shouldbegivenwhereappropriateandtheuseof aidsto
help with daily activitiesshouldalsobe considered.

Psychosocialsupportis alsoanessentialcomponentof
the managementof patientswith osteoporosis.Self-help
groupshavean important role in this respectand also
serve to improve the patients’ understandingof the
diseaseand to provide information aboutmeasuresthat
they themselves may take to reduce the risk of
subsequentfractures.Although some EuropeanUnion
stateshavevery activeself-helpgroups,for examplethe
United Kingdom and Germany,in other countriesself-
help groupsare limited or absent.Active groupshave
productivecommunicationswith relevantorganizations
such as insurancecompanies,health authorities and
hospitalassociations.

Recommendations

The recommendationsin this report addressboth the
fuller utilization of presently available diagnostic
techniques and therapies and the need for further
research. They also emphasize the inequality of
resourcesthroughoutEuropeanUnion countriesandthe
urgent need for greater disseminationof information
amongstboth the public andhealthprofessionals.

1. The Report on Osteoporosisin the European
Communityprovidescompellingevidencethat fractures
causedby osteoporosisposea major andgrowing threat

to the health of elderly populationsin Europe. It is
recommendedthatosteoporosisis explicitly adoptedasa
major health priority by the EuropeanUnion and the
governmentsof the 15 member states.Preventionof
osteoporosisshould be a major priority in health
promotion,educationand training both for the general
public andhealthprofessionals.

2. More information is requiredabout the incidence
andprevalenceof osteoporoticfractures,particularly in
those countries in which very little information is
currently available.Differencesbetweencountriesmay
provideimportantcluesaboutcausesof osteoporosisand
potential preventivestrategies,and further researchis
requiredto explain thesegeographicalvariations.It is
recommended that a coordinated system for the
monitoring of fracture rates,with particular reference
to seculartrends,is set up at a national and European
level.Thiswould facilitatemoreaccuratedocumentation
of osteoporoticfractures in EuropeanUnion member
statesandenablebetterestimationof the costsinvolved
in its preventionandtreatment.

3. The number of osteoporoticfractures occurring
over the next few decadesin EuropeanUnion member
stateswill rise dramatically. It is recommendedthat
national systemsare coordinatedthroughout the Eur-
opeanUnion in orderto planeffectively for theresulting
increasein demandson health care and to institute
appropriateresourcereallocations.These should take
account of country-specific demographic forecasts,
financial resourcesandhealthcaresystems.

4. Nutritional factors,particularlycalciumandvitamin
D, play animportantrole in skeletalhealth.Nonetheless,
dietary calcium intakesare below recommendedlevels
in manyEuropeanUnion memberstatesandvitamin D
deficiencyis common,particularly in the elderly. It is
recommendedthat policies are developedand imple-
mented to advise the general public and health
professionalsabout calcium and vitamin D nutrition,
basedon agreedrecommendedintakes,at all stagesof
life. In some countries, fortification of certain foods
shouldbe considered.

5. Better provision of bone densitometrysystems
throughout Europe is a major priority. Bone density
measurementscurrently provide the best diagnostic
approachfor osteoporosis,but resourcesin Europeare
patchyandoften inadequateandmanydoctorsandtheir
patients do not have access to bone densitometry
systems.In addition, reimbursementfor bone density
measurementsis absentor incompletein somecountries,
thuslimiting theuseof this facility evenwhereresources
are available. It is recommendedthat accessto bone
density measurementsshould be universalfor subjects
with acceptedclinical indications and that reimburse-
ment should be available for such individuals. Dual-
energyX-ray absorptiometryis currently the methodof
choice, although other approachessuch as broadband
ultrasound attenuationare being evaluatedand may
becomean acceptablealternative.

6. The numberof agentsavailablefor the prevention
and treatmentof osteoporosishas increasedin recent
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yearsand othersare currently being developed.There
arewidevariationsin theuseof thesedrugsin individual
EuropeanUnion memberstates;this is partly, but not
wholly, a resultof the lack of standardizationof criteria
for registration.It is recommendedthat a unified policy
is developed to ensure optimal treatment strategies
throughoutthe EuropeanUnion, in which all member
states use an evidence-basedapproachto determine
which treatmentsshouldbeadvised.Reimbursement,for
both pharmacologicand non-pharmacologicinterven-
tions, should be available for all patients receiving
treatmentaccordingto acceptedindications.

7. The role of nationalpatientandscientificsocieties
in providing supportandinformationfor sufferers,their
families and the public is increasingly recognized.
However, in some parts of Europe ignorance about
osteoporosisis still common, amongst both health
professionalsand the public, so that sufferersremain
isolatedby their diseaseand are unawareof measures
that can be takento help them. It is recommendedthat
governmentsactively promotethesesocieties,providing
financial support and helping to publicize their cause
throughoutthe EuropeanUnion; appropriatetraining of
healthcareprofessionalsinvolved in themanagementof
osteoporosisshouldalsobe an importantpriority.

8. Therearea numberof areaswherefurther research
is urgently required. For many of these, long-term
prospective studies involving collaboration between
EuropeanUnion memberstatesare particularly appro-
priate.It is recommendedthatfundingfor suchstudiesis
given the highestpriority in order to enablepreventive
strategiesto be devised and implemented.(a) More
informationis requiredaboutmodifiabledeterminantsof
peakbonemass,particularly exerciseandcalcium,and
how thesemight be usedto achievehigher peakbone
massin the population.(b) More researchis required
into the identification of risk factors for falling and
the effects of fall prevention strategieson fracture.
(c) Furtherevaluationis needed,in differentagegroups,
of approachesto identify individuals at risk from

fracture– for examplethe useof broadbandultrasound
attenuation, biochemical markers of bone turnover
and risk factors, either singly or in combination.
(d) Although population-basedscreeningin perimeno-
pausalwomenis not recommended,studiesarerequired
to assessthe cost/utility ratio of this approachin older
women.(e) The causesandtreatmentof osteoporosisin
menare importantareasfor future research.
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The Report may be obtained from the EuropeanCommunity
PublicationsSalesOffices at a cost of approximately15 ECU +
VAT. For furtherinformationcontactMessageriesdu livre SARL,
5 rue Railfeisen,L-2411 Luxembourg.Tel: (352) 401020.Fax:
(352) 490661.e-mail:mdl@pt.luThe Report is also availableon
the EuropeanFoundation for Osteoporosis(EFFO) web site:
http://www.effo.org.

The Report is available in the following languages:English,
French, German, Spanish, Italian, Portuguese,Greek, Dutch,
Danish,SwedishandFinnish.It is alsoavailablein Arabic on the
EFFOweb site.
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