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Introduction

The World Health Organization has established a task
force charged with the mission of developing a world-
wide strategy for osteoporosis management and preven-
tion. A direct response to the Fifty-first World Health
Assembly Resolution on Noncommunicable Diseases
Prevention and Control, this international osteoporosis

education project – which is expected to improve the
diagnosis and care of osteoporosis patients throughout
the world – wil l include an emphasis on developing
countries, and wil l provide a generic master document
from which separate guidelines can be derived for the
use of governments, health services, and individual
patient groups.

The cornerstone of the project is the development of a
master document on osteoporosis management and
prevention. This document, developed in collaboration
with leaders in osteoporosis research and patient care
throughout the world, wil l be reviewed by the major
academic, governmental and non governmental organi-
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zations concerned with osteoporosis before being
submittedfor approvalby the World Health Organiza-
tion. A series of ‘Practical Guides for Osteoporosis
Management’will be preparedfrom the masterreport.
The Guides are intendedfor the use of primary care
physiciansthroughoutthe world, and will be translated
andadaptedfor clinical usein differentcultures,medical
communitiesand countries.The educationalmaterials
beingdevelopedfor usein conjunctionwith theGuides,
aswell asthe masterdocument,will carry the scientific
messageof the WHO Task-Forceon Osteoporosisand
are expectedto have a major impact on osteoporosis
managementthroughout the world. An interim report
will bepublishedlatethis year,andthemasterdocument
shouldbe availablein approximatelytwo years.It will
be disseminatedto healthcareprovidersandpurchasers
globally, via the regionalframeworkof the WHO.

To initiate this effort, a meetingwasconvenedby Dr
Nikolai Khaltaev, a responsibleofficer for the WHO
Department of NoncommunicableDiseasesManage-
ment,at WHO headquartersin Genevain July 1998.A
list of task force memberswas drawn up, representing
approximately25 leadersin osteoporosisfrom around
the world, including the developed and developing
countries. The major areas of the master document
were outlined: Definition of the global problem;
Epidemiology of osteoporosis;Diagnosisand Assess-
ment; Pathogenesis;Preventionand Treatment;Socio-
economics; Delivery of Care and Education; and
SummaryandRecommendations.

The secondmeeting of the task force was held in
September1998 during the European Congresson
Osteoporosisin Berlin. The mission of the working
group was further defined and smaller groups were
organizedto work on specific chapters.In December
1998thethird meetingof thetaskforcewasconvenedin
SanFrancisco,in conjunctionwith theASBMR meeting.
Outlinesof thechapterswerereviewedandrevised,and
plans were made to complete a draft document for
review in the spring of 1999. The fourth meetingwas
held in June1999at WHO headquartersin Geneva.The
draftsof the chapterswerereviewedandit wasdecided
to publish an interim report of the chaptersummaries
along with preliminary recommendations.The publica-
tion of this interim report in OsteoporosisInternational
in October1999will coincidewith ‘World Osteoporosis
Day’ on October 20, 1999, which was proposedby
the International OsteoporosisFoundation (IOF), co-
sponsoredby WHO and endorsedby the National
OsteoporosisFoundation(of the USA).

Finally, in thewinter of 2000,after input andreviews
by relevantnationaland internationalsocietieswith an
interestin osteoporosis,the completedchapterswill be
combinedinto the masterdocument.Financial support
from thesesocietiesas well as other donors will be
secured,allowing theentireworkinggroupto convenein
April 2000 at WHO in Genevato formally adopt and
disseminatethe master documentof the WHO Task
Forceon Osteoporosis.

Definition of the Global Problem

Theview of osteoporosisasaglobalproblemis basedon
the recognition that it is a common diseasein the
developedcountriesand is likely to becomeso in the
developingcountries,wherelongevity is rapidly increas-
ing. Dr Gro Harlem Bruntland, Director General of
WHO, statedin a recentinterview: ‘In recognisingthe
global problem posedby osteoporosis,WHO seesthe
needfor a global strategyfor preventionandcontrol of
osteoporosis,focusingon threemajor functions:preven-
tion, managementandsurveillance.’

Osteoporosisis a systemicskeletal diseasecharac-
terized by low bone density and microarchitectural
deteriorationof bonetissue.The consequentincreasein
bone fragility greatly increasesthe risk of fractures
which representthemajorrelevantclinical aspectsof the
disease.Osteoporosisaffects mainly post-menopausal
women but also men, in either primary or secondary
forms. There are three major fracture sites in osteo-
porosis– the hip, the vertebrae,and the distal radius
(althoughothersitesarealsoaffected).Hip fracturesare
known to havea high morbidity andmortality andtheir
absolutenumber is expectedto double in the next 25
years, at least in the developedworld and probably
elsewhere.The higher occurrenceof thesefracturesin
womenis relatedto importantpostmenopausalchanges
in bone metabolismand to women’s greaterlongevity
than men. However, these fractures should not be
regarded as an unavoidable price for a longer life
because substantial advances have recently been
achievedin the identfication of risk factors, in early
diagnosis – before the first fracture – and in the
developmentof new agentsthat are effective in both
preventionandtreatment.

An estimated 1.7 million hip fractures occurred
throughout the world in 1990. Due to increasing
populationand increasedlife expectancy,that number
is expectedto exceed6 million by 2050.Currently, the
majority of hip fracturesoccur in North America and
Europebut demographicshifts over the next 50 years
however,will lead to huge increasesin the numberof
elderly in Asia, South-America and Africa. Conse-
quently,therewill bea shift of theburdenof thedisease
from thedevelopedto thedevelopingworld. Some75%
of hip fracturesareexpectedto occur in the developing
world by theyear2050.Therefore,it will benecessaryto
developanddisseminatepreventionstrategieswhich can
be usedin theseregions.

Early detectioncanbe madeat anyageby measuring
bone mineral density (BMD) to identify those indivi-
duals who need intervention for preventing fractures.
Various medications are currently available for the
managementof osteoporosisand some of them have
proven, through randomized controlled trials, to be
effective against fractures. In addition, several other
medicationsand approachesare in development,and
some non-pharmacologicalinterventions,such as ex-
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erciseandnutritionalprogrammes,contributeto preven-
tion andto improving thequality of life of patientswith
postmenopausalor other forms of osteoporosis.

Epidemiology of Osteoporotic Fractures and
Low BMD

Hip, wrist and vertebral fractures are most closely
associatedwith osteoporosisalthough fracture risk in
other bones is also increased in the presence of
osteoporosis.Hip fractures account for most of the
morbidity, mortality and costs of the disease.For
example, of those living independentlybefore a hip
fracture,only abouthalf are able to live independently
after the fracture.Hip fracture ratesincreaseexponen-
tially with age;by age80,a Caucasianwomanhasabout
a 3% annualrisk of hip fracture.

Independentof age, postmenopausalwomen are at
about three times the risk of elderly men; the lifetime
risk for a Caucasianwomanis about15%.Comparedto
Caucasians,Blacks have about one third the risk and
AsiansandHispanicsabouthalf the risk of hip fracture.

Therearea numberof importantclinical risk factors
for hip fractureamongCaucasianwomen,including low
body weight, history of fracture, family history of
fracture, smoking, use of glucocorticoid steroids and
physicalinactivity. However,themain risk factor is age
(the meanageof womenwith hip fracturesis 80 years)
but vitamin D deficiency has also been implicated.
Genetic factors are important although specific genes
remainto be identified.Therehavebeenfew studiesof
risk factorsfor hip fracturesin ethnicgroupsother than
Caucasians,or in men.

Vertebral fracturesare also strongly related to age
(mean age 65 years) but even more strongly to
menopause.They are also more common in women
than men and more common in Caucasiansthan in
Blacks. Ratesin Asians are variable but are generally
midway betweenthosein Caucasiansand Blacks. The
consequencesof vertebral fracturesinclude back pain
anddisability, kyphosisandlossof height.Futurerisk of
osteoporoticfracturesis greatly increasedamongthose
with vertebral fractures.Unfortunately,little is known
aboutotherclinical risk factorsfor vertebralfractures.

The incidenceof wrist, and other non-hip peripheral
fractures,follows a differentpattern,rising by a factorof
about 10 in the fifteen yearsafter the menopausebut
remainingfairly constantthereafter.

Diagnosis and Assessment

Osteoporosiswas not classified as a disease until
relatively recently; previously it was consideredan
inevitable accompanimentof aging. Now, an inter-
nationallyaccepteddefinitiondescribesosteoporosisasa
progressivesystemicdiseasecharacterizedby low bone
density and microarchitecturaldeterioration of bone
tissue,with a consequentincreasein bonefragility and

susceptibilityto fracture.This providesthe framework
for anoperationaldefinitionon thebasisof bonemineral
density measurements.According to the recommenda-
tions of a WHO task force, osteoporosisis definedin
Caucasianwomenasa bonemineraldensity(BMD) that
lies 2.5 standarddeviationsor more below the average
for the young healthy female population. The same
absoluteBMD value (after adjustmentfor larger body
size)can,provisionally,be utilized for men.

The preferredsite for diagnosticassessment,particu-
larly in the elderly, is the hip, using dual X-ray
absorptiometry.However, other sites and techniques
are useful to assessfracture risk and responseto
treatment. The emphasison hip measurementarises
from the relativeclinical importanceof hip fractureand
the strengthof the relationshipbetweenhip BMD and
hip fracture, specifically. Prospective studies have
shown, however, that the risk of fracture in general
increasesprogressivelythe lower the prevailing BMD,
regardlessof measurementsite. For each standard
deviation decreasein bone mineral density, fracture
risk approximatelydoubles.The performancecharacter-
isticsof BMD to predictfracturesareat leastasgoodas
the measurementof blood pressureto predict stroke.
Universalscreeningof populationsby bonedensitometry
hasnot beenshownto be cost-effectiveat presentbut
should be applied to individuals identified by the
presenceof oneor morestrongrisk factors;it could be
arguedthat the menopauseis onesuchrisk factor.

There is considerable lack of uniformity in the
presentationof BMD values, in part due to technical
differencesin equipment,differencesin normal ranges,
and the complexity of the computeroutput. Uniform
criteria shouldbe usedfor diagnosticpurposesutilizing
the T-score or other standardizedapproachesand
appropriate reference ranges. Further delineation of
diagnostic thresholdsacrossanatomicsites and BMD
techniquesis an importantresearchfront.

Other techniquesfor assessingskeletal status have
been less well validated than absorptiometry but
quantitativeultrasoundand computedtomographyare
helpful for fracturerisk assessment.BMD measurements
may alsobe usedto monitor responseto treatment.

Biochemicalindicesof skeletalturnoverareuseful in
fracture risk assessmentand in the monitoring of
treatmentbut further researchis neededto determine
their precisevalue in clinical practice.

Diagnosticassessmentof individuals with suspected
osteoporosisshould include the measurementof BMD.
Other factors to consider in such assessmentare the
causeof the osteoporosis,and the managementof any
associatedmorbidity.Recommendationsareincludedfor
the routine investigationof thesepatients.

Bone densitometry is recommended(becausethe
resultcould influencemanagement)in the presenceof:

. Radiographicevidenceof osteopeniaand/orvertebral
deformity

. Lossof height,thoracickyphosis
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. Previouslow-traumafracture(i.e. a fall from standing
height)

. Prolongedcorticosteroidtherapy

. Hypogonadismin eithersex(possiblyto includemost
menopausalwomen)

. Chronic disordersassociatedwith osteoporosis(e.g.
hyperthyroidismandhyperparathyroidism)

. A maternalhistory of hip fracture

. A low body massindex (519 kg/m2)

. A low calciumintake

Subjectswith BMD values more than 2.5 standard
deviations below the young normal mean should be
offered appropriatetreatmentbut interventioncan also
be directed at menopausalwomen with BMD values
between71 and 72.5 SD becauseof their increased
future fracture risk, as well as to thosewith other risk
factors.Themoregeneraluseof bonedensitometrymay
be costly but it is less costly than indiscriminateand
frequentlyexpensivetreatment.

Pathogenesisof Osteoporosis and Related
Fractures

Bone is a specialized form of connective tissue
composedof a collagen matrix which is mineralized
by deposition of ‘calcium phosphate’. This tissue
compositionconfersrigidity andstrengthon theskeleton
while still maintainingsomeelasticity.Morphologically
there are two forms of bone: cortical or compact,and
cancellousor spongy. Bone servesseveral important
functions in the body: protection against trauma,
locomotionandprovisionof a calciumreservoir.

Bone is a living tissue.It is constantlyresorbedand
formedin theprocessknownasremodelling.Thus,bone
formation takes place not only during growth but
throughout life. Osteoblastsare the cells responsible
for bone formation and osteoclasts are the cells
specialized to resorb bone. During growth, bone
formation exceedsbone resorption.From age thirty to
age fifty, the amount of bone formed approximately
equals the amount resorbed.From the menopausein
womenand from about the sixth decadein men, bone
resorptionstartsto exceedboneformation.The massof
bony tissuepresentat any time during adult life is the
differencebetweentheamountaccumulatedat maturity,
i.e. the so-calledpeak bone mass,and that lost with
aging.

Pathogeneticfactorsfavoringtheosteoporoticprocess
are those impairing the accumulationof bone during
growth and thoseacceleratingthe loss of bone during
laterlife. Thereis greatinter-individualvariationin peak
bonemass;it is largely determinedby body size but is
also subjectto heredity factors in its own right. Some
degreeof physicalactivity anda minimum thresholdof
calcium intake are necessaryto optimize bone mass
acquisition.

During growth, bed rest due to illness, as well as
under-nutritionor malnutrition, particularly when asso-

ciated with low calcium and/or protein intakes can
hinderoptimalbonemassacquisition.Variouspaediatric
disorderscan impair optimal bonemassgain. In some
diseases,such as glucocorticoid excess or growth
hormonedeficiency,the inadequatebonemassaccrual
canbeattributedto a singlehormone.In otherdisorders,
such as anorexia nervosa and exercise-associated
amenorrhea,the causeis a combinationof malnutrition
and sex steroid deficiency. Several severe chronic
paediatricdiseaseswhich require immunosuppressive-,
chemo- or radio- therapies can also retard bone
formation.

After middle life, hypogonadismis a major causeof
bone loss in both sexes.At the menopause,estrogen
deficiencyleadsto an increasein boneturnoverwith an
imbalancebetweenboneformation and resorption.The
pathophysiologicalmechanisminvolves the releasein
the bone marrow environmentof cytokines, such as
tumournecrosisfactorsandinterleukins,whichstimulate
osteoclasticboneresorption.In agingmen,lossof bone
seemsto be associatedwith low boneformation rather
than high bone resportion,and that may be related to
decliningandrogenlevels.Otherendocrinediseasessuch
as primary hyperparathyroidism,hyperthyroidismand
hypercortisolismcan induce bone loss. In the elderly,
low calciumintakeand/orinsufficiencyof vitaminD due
to inadequatesunlight exposuremay acceleratebone
loss,probablyby enhancingthesecretionof parathyroid
hormone.

The Prevention and Treatment of
Osteoporosis

There are many possible interventions which might
decreasethenumberof osteoporoticfractures,butnot all
havebeensubjectedto definitive assessment.Strategies
for which thereis broadsupport,basedon observational
data or trials with surrogate end-points, include:
provision of a diet which maintains normal body
weight throughout life and provides a calcium intake
of some1000mg/dayfrom latechildhoodto midlife – at
least in the developedcountries;encouragementof a
physically active lifestyle; maintenanceof eugonadism;
avoidance of smoking and of high alcohol intake;
minimization of glucocorticoid use and consideration
of osteoporosisprophylaxiswhen thesedrugsare used;
promotionof vitamin D supplementationand/orregular
time spentoutdoors(to permit endogenousvitamin D
synthesis)in theelderly; falls preventionprogrammesin
the elderly; and use of hip protectorsin thoseat very
high risk of falls.

Interventionsfor which thereis consistentrandomized
controlledtrial evidenceof anti-fractureefficacyinclude
calcium and vitamin D supplementationin the elderly,
hormone replacement therapy in postmenopausal
women, and the bisphosphonatesin establishedosteo-
porosis. Calcitonin and selective estrogen receptor
modulators (SERMs) may also prevent vertebral
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fractures. The inconsistent results from trials with
fluoride precludeits widespreadusein the treatmentof
osteoporosisat present.

In general,pharmacologicalinterventionsare expen-
sive and can produce adverse effects in certain
individuals; they should,therefore,be targetedto those
at highest risk of fracture in order to be most cost-
effective. Current knowledge of fracture prediction
allows interventionin manywomenbeforeany fracture
hasoccurred.However,it is nevertoo lateto intervenein
patientswith osteoporosis.

Socioeconomic Aspectsof Osteoporosis:Cost
Effectivenessand Quality of Life

Osteoporosisandassociatedfracturesarea majorpublic
health concern becausethey account for significant
morbidity, disability, decreasedquality of life, and
mortality. The adverseeffectsof vertebraland forearm
fractureson most of the activities of daily living are
almostasgreatasthoseof hip fracture.Thecostof care
is highandtheimplicationsfor publichealthexpenditure
serious.In developedand developingcountries,osteo-
porosiswill becomea major burdenas the population
ages.

Socioeconomicevaluation of osteoporosiscan be
obtained by calculating a cost-effect ratio. For this
analysisin osteoporosis,cost per fracture avoidedmay
beused.This methodcanbeappliedboth for diagnostic
proceduresandpharmacologicalagents.

The costsof osteoporosiscan be divided into direct
(fracture-related)and indirect costs.The indirect costs
dependon a numberof assumptions,in particular the
impact of working definitionsof osteoporosisbasedon
bonedensitometrythresholdsandon vertebraldeformity
indices.

Thecostof treatmentfor hip fracturesis considerable;
hospitalization for this fracture representsmore than
80% of all costs for osteoporoticfractures.The side
effectsof drugs,bothpositive(bone-cardiovascular) and
negative(breast/endometrialcancer)needto beincluded
in the cost-effectivenessevaluation.

In the cost-effectivenessanalysis,the outcomeof an
interventionneedsto take into accountthe yearsof life
gained, corrected for quality of life using specific
validated instrumentssuch as the IOF questionnaire,
the cost of the fracturessaved,and numberof subjects
who need to be treated to prevent one facture. The
functional outcomeof osteoporoticfracture is not only
relatedto mortality and long-termnursingcarebut also
to the associatedimpairmentof the activities of daily
living. It shouldbe noted that the quality of life years
afterhip replacementfollowing hip fracturearesuperior
to those obtainedby a coronary bypass,organ trans-
plantationor hemodialysis.

Preventionis either populationbasedor directed to
high risk case finding. A relatively expensive but
effective intervention with substantialnon-compliance

may prevent fewer fracturesthan an inexpensive,safe
and somewhatlesseffective interventionwith a higher
compliance.

A cost-effectiveinterventionprofile is obtainedwhen
bone-activedrugsareusedat thetime of thefirst fracture
or for thetreatmentof high risk patients,includingthose
with low bonedensity.

Delivery of Care and Education

Proper provision for osteoporosisrequires a clear
structure, sufficient facilities with reimbursement,
effectiveguidelinesandmonitoringof the system.

A shared approach between primary care and
specialist facilities will ensurean integratedapproach
to thecareof patientswith osteoporosis.A local strategy
for osteoporosiscareand properorganisationof health
professionalswithin a district should be developedby
local osteoporosisplanningand coordinatingteams,on
thebasisof internationalconsensus.Concertedactionin
eachcountryshouldbe coordinatedby an appropriately
skilled and experiencednational osteoporosisplanning
andcoordinatinggroup,which could be responsiblefor
launchinga comprehensiveosteoporosisprogramme.

Facilities for diagnosisand treatmentof osteoporosis
areinadequatein manycountries.This is especiallytrue
for the availability of bone densitometrysystems.The
numberof hospitalbedsdedicatedto patientswith hip
and certain other fractures is not sufficient in some
regions of the world. Apart from the shortage of
densitometryequipment and hospital beds, there are
few specialistswith adequateexpertisein bonediseases.

Reimbursementof bone densitometrymeasurements
is absent,partial or restricted in many countriesthus
limiting the useof this procedureevenwhereresources
are available.Reimbursementof effective bone active
agentsis different andvariesamongcountriesfrom 0%
to 100%.

Comprehensive and useful international guidelines
have been developedand published in the field of
osteoporosis.However, guideline documents should
alwaysbe adaptedanddistributedby local osteoporosis
teamstaking into accountthe regionalcharacteristicsof
the population and osteoporosiscare. In addition to
settingup a systemto deliver careto patients,it is also
essentialto setup a systemfor monitoringeffectiveness
and appropriateuse of diagnostic tools and quality
control.

Ignoranceaboutosteoporosisis still commonamong
healthprofessionals,patientsand the public. Therefore,
educationshouldtargetall of thesegroups.The aim of
an extensiveeducationand communicationprogramme
is to increasethe knowledgeof bone physiology and
osteoporosis,to raise the awarenessabout major risk
factorsandto educateaboutpossibilitiesof primaryand
secondarypreventionand managementof the disease.
Patient compliancecan be increasedby using proper
methods of patient education and individualizing
educationin a stepwisemanner.
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Recommendations

Recommendations for the GeneralPopulation

a) Maintain a physically active lifestyle with adequate
exposureto sunlight, particularly amongthe elderly
in northernlatitudes.

b) Avoid smokingandhigh alcohol intakes.
c) Maintain a dietary calcium intake which meetsthe

relevant RecommendedDietary intakes in the
countryor regionconcerned.

d) Maintain a Body Mass Index of not less than 19
kg/m2.

Recommendations for Physicians

a) Rememberthepreventionof osteoporosisbeginswith
optimalbonemassacquisitionduringgrowth.Factors
hindering bone massacquisition,such as malnutri-
tion, shouldbe considered,identified,andaddressed
during childhood.

b) Addressknownfactorsthatstimulateboneresorption
or inhibit boneformation,including hypogonadism,
primary hyperparathyroidism,hyperthyroidismand
hypercortisolism.

c) Make use of bone densitometry when available.
Rememberthat postmenopausalwomenin the lower
part of the youngnormal rangeareat increasedrisk
of becomingosteoporoticlater on. Intervenewhen
the BMD falls into the osteoporoticrange, if not
before.

d) Providevitamin D supplementationin theelderlyand
the houseboundwhenappropriatefor the climate.

e) Developfalls preventionprogrammesin the elderly.
Considerhip protectorsin thoseat very high risk of
falls.

f) Minimize glucocorticoiduseandconsiderosteoporo-
sis prophylaxiswhenthesedrugsareused.

Recommendations for Health Authorities

a) Facilitateaccessto bonedensitometryfor individuals
at risk for oestoporosisto allow appropriatetargetting
of therapies.Ensurequality control of the systems.

b) Seekto reducethe risk of fractureby environmental

measuressuchas enrichingwidely usedfoods with
calciumand/orvitamin D if necessary.

c) Take into account the recently published WHO
‘Guidelines for preclinical evaluation and clinical
trials in osteoporosis’when consideringapprovalof
new drugsfor osteoporosis.

d) Support the comprehensiveeducation of health
professionals, including general practitioners, in
osteoporosismanagement.Osteoporosisand bone
diseaseshould be studied at all levels of medical
educationandperhapsconstitutea sub-specialty.

e) Supportpatient educationand the establishmentof
self-help groups regionally and locally. Raise
awarenessof risk factors for osteoporosisand
preventionstrategies.

f) Support national osteoporosisprogrammesto be
instituted in associationwith the WHO Task-Force
on Osteoporosisandwith other internationalorgani-
zations.

Recommendationsfor Further Research

a) Fundamentalaspectsof bonebiology taking advan-
tageof progressin moleculargenetics.

b) Goodclinical investigationsinto the factorsinfluen-
cing bone maintenanceand bone loss in different
nationsacrossthe globe.

c) Evaluationof biochemicalmarkersof boneturnover
in clinical practice.

d) The development of cheaper BMD tools for
diagnosingosteoporosisand the assessmentof these
tools for optimal monitoringof treatmentresponse.

e) The definition of diagnostic thresholds across
anatomicsitesandBMD techniques.

f) The development of agents to stimulate bone
formation.

g) More controlledtrials of the effectsof lifestyle and
dietary interventionson fracturerisk.

h) Controlledtrials of the effectivenessof combination
therapies and of comparisons between different
therapies.

i) Fractureepidemiologyacrossthe globe.
j) Development of inexpensive prevention strategies

which canbe usedin the developingworld.
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