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Objective: To report on the results of the consensus process
integrating evidence from preliminary studiesto develop the
first version of a Comprehensive I nter national Classification
of Functioning, Disability and Health (ICF) Core Set and a
Brief ICF Core Set for osteoporosis.

Methods: A formal decision-making and consensus process
integrating evidence gathered from preliminary studies
wasfollowed. Preliminary studiesincluded a Delphi exer cise,
a systematic review, and an empirical data collection.
After training in the ICF and based on these preliminary
studies, relevant | CF categories were identified in a formal
consensus process by international experts from different
backgrounds.

Results: The preliminary studies identified a set of 239
ICF categories at the second, third and fourth ICF levels
with 72 categorieson body functions, 41 on body structures, 81
on activities and participation, and 45 on environmental
factors. Fifteen experts from 7 different countries attended
the consensus conference on osteoporosis. Altogether 67
second-level and 2 third-level categorieswereincluded in the
Comprehensive ICF Core Set with 15 categories from the
component body functions, 7 from body structures, 21 from
activities and participation, and 26 from environmental
factors. The Brief ICF Core Set included a total of 22
second-level categories with 5 on body functions, 4 on body
structures, 6 on activities and participation, and 7 on
environmental factors.

Conclusion: A formal consensusprocessintegrating evidence
and expert opinion based on the ICF framework and
classification led to the definition of ICF Core Sets for
osteopor osis. Both the Comprehensive | CF Core Set and the
Brief ICF Core Set were defined.
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INTRODUCTION

Osteoporosis (OP) is a disease characterized by low bone mass
and microarchitectural deterioration in bone tissue, leading to
enhanced bone fragility and a consequent increase in fracture
risk (1, 2). The diagnosis of OP is based on the bone mineral
density (1). Clinically, osteoporosis is recognized by the
occurrence of fractures (3). Hip fracture, forearm fracture, and
vertebral fractures are the most common, whereas hip fracture
is considered the most serious outcome of OP (4). The number
of hip fractures is increasing throughout the world, and the
projected number for 2050 is 6.3 million worldwide (5).
Currently, the majority of hip fractures occur in North America
and Europe, but demographic shifts over the next 50 years will
lead to a relocation in the burden of disease from the developed
to the developing world. Some 75% of hip fractures are expected
to occur in the developing world by the year 2050 (6). OP and
associated fractures have therefore become a major public health
concern, not only in Western Europe and North America, but
globally (7).

There may be little or no impact in the pre-fracture stage,
apart from that associated with any predisposing condition (8).
However, osteoporotic fractures cause significant morbidity,
disability, and decrease in quality of life, as well as leading to
long-term limitations in functioning (4, 6, 7).

Based on the health domains covered by available generic
health-status measures and a qualitative review of the literature,
a number of health domains of importance in patients with OP
have been suggested in the recent World Health Organisation
(WHO) Technical Report on the burden of musculoskeletal
conditions (8). The domains include physical health, social
health, mental health and handicap/patrticipation. In addition, the
WHO Technical Report mentions a number of sub-domains with
different levels of importance, such as pain, mobility, self care,
activities/roles and need for support, as well as anxiety/
depression and loss of self-esteem.

Based on the new International Classification of Functioning,
Disability and Health (ICF, formerly ICIDH-2 http://www.
who.int/classification/icf) (9), it is now possible to define the
typical spectrum of problems in functioning of patients with
OP under consideration of influential environmental factors in
a more systematic way using a globally agreed-upon language
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Table I.International Classification of Functioning, Disability and Table II. International Classification of Functioning, Disability and
Health (ICF) — categories of the component body functionsHealth (ICF) — categories of the component body structures
included in the Comprehensive ICF Core Set for osteoporosis  included in the Comprehensive ICF Core Set for osteoporosis

ICF code ICF category title ICF code

2nd 3rd s430 Structure of respiratory system
s720 Structure of shoulder region

ICF category title

b134 Sleep functions s730 Structure of upper extremity
b152 Emotional functions s740 Structure of pelvic region

b1801 Body image s750 Structure of lower extremity
b280 Sensation of pain s760 Structure of trunk
b440 Respiration functions s770 Additional musculoskeletal structures
b455 Exercise tolerance functions related to movement
b545 Water, mineral and electrolyte

balance functions

b6202 Urinary continence
b710 Mobility of joint functions RESULTS
b730 Muscle power functions
b740 Muscle endurance functions The tables on the pre-conference studies (10-12) presented to the

E;gg :mg:ag:gg mgxgmgg: ][Sggtt;ggsfuncnons participants included 239 ICF categories at the second, third,

b770 Gait pattern functions and, fourth levels (72 ohody functions41 onbody structures
b780 Sensations related to muscles and 81 on activities and participation and 45 onenvironmental
movement functions factors.

Tables -1V show the second and third level of ICF categories
selected for the Comprehensive ICF Core Set. Table V shows
the ICF categories included in the Brief ICF Core Set, as well as
the percentage of experts willing to include the named category

of functioning and health. Additionally, based on the operationalin the Brief ICF Core Set.
definitions of health and health-related categories provided by The number of second- and third-level categories in the
the ICF, it is possible to define what is specifically meant andComprehensive ICF Core Set is 69, with 67 categories on the
what should be universally understood by each of thesesecond level and 2 categories on the third level. The total
categories. The hierarchical structure of the ICF also providesiumber of second-level categories included in the Brief ICF
an unambiguous definition of the level of precision with which Core Set is 22. No third-level category was selected for the Brief
the health and health-related categories are defined. Thus, th€F Core Set.
breadth and depth of content covered by each category is
explicitly provided.

It would be most helpful to determine the most reIevantTable Ill. International Classification of Functioning, Disability

ICF categories in patients with OP. Such a generally-agreedand Health (ICF) — categories of the component activities and
upon list of ICF categories can serve as Brief ICF Core Sets to b@articipation included in the Comprehensive ICF Core Set for

rated in all patients included in a clinical study with OP or as osteoporosis
Comprehensive ICF Core Sets to guide multidisciplinary |cg code

ICF category title

assessments in patients with OP. The objective of this paper ib410

to report on the results of the consensus process integrating415

evidence from preliminary studies to develop the first version ofg430
the ICF Core Sets for OP, the Comprehensive ICF Core Set angigg

the Brief ICF Core Set. 4455

d465
d470
METHODS d475

The development of the ICF Core Sets for OP involved a formal d510

decision-making and consensus process integrating evidence gather
from preliminary studies including a Delphi exercise (10), a systematicdeso
review (11), and an empirical data collection, using the ICF checklist
(12). After training in the ICF and based on these preliminary studies
relevant ICF categories were identified in a formal consensus process bé(??O
international experts from different backgrounds. 850
Fifteen experts (10 physicians with various sub-specializations and %
physical therapists) from 7 different countries attended the consensuggsq
process for OP. The decision-making process for OP involved 3 working
groups with 5 experts each. The process was facilitated by the conditioa910
co-ordinator for OP (NW) and the 3 working-group leaders (IJM, TS, d920
AW).

Changing basic body position

Maintaining a body position

Lifting and carrying objects

Hand and arm use

Walking

Moving around

Moving around using equipment

Using transportation

Driving

Washing oneself

Dressing

Acquisition of goods and services

Preparing meals

Doing housework

Basic interpersonal interactions

Intimate relationships

Remunerative employment

Non-remunerative employment

Work and employment, other specified and
unspecified

Community Life

Recreation and leisure
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Table IV. International Classification of Functioning, Disability

and Health (ICF) — categories of the component environmental
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Comprehensive ICF Core Set

factors included in the Comprehensive ICF Core Set for The 69 categories of the Comprehensive ICF Core Set are

osteoporosis

ICF code ICF category title

el10 Products or substances for personal consumption

ell5 Products and technology for personal use in daily
living

el120 Products and technology for personal indoor and
outdoor mobility and transportation

el35 Products and technology for employment

e150 Design, construction and building products and
technology of buildings for public use

el55 Design, construction and building products and
technology of buildings for private use

e225 Climate

e240 Light

e310 Immediate family

e320 Friends

e325 Acquaintances, peers, colleagues, neighbours and
community members

e340 Personal care providers and personal assistants

e355 Health professionals

e360 Health-related professionals

e410 Individual attitudes of immediate family members

e420 Individual attitudes of friends

e430 Individual attitudes of people in positions of authority

e440 Individual attitudes of personal care providers and
personal assistants

e450 Individual attitudes of health professionals

e455 Individual attitudes of health related professionals

e460 Societal attitudes

e535 Communication services, systems and policies

e540 Transportation services, systems and policies

e570 Social security services, systems and policies

e575 General social support services, systems and policies

e580 Health services, systems and policies

made up of 15 (22%) categories from the componeody
functions 7 (10%) from the componeribody structures?21
(30%) from the componenactivities and participation and
26 (38%) from the componeminvironmental factors

Thirteen of the 15 categories of the componeody functions
are at the second level and represent 11% of the total number of
ICF categories at the second level in this component. Most of the
body functionscategories belong to chaptern&uromusculo-
skeletal and movement-related functigri<ategories). Chapter
1 mental functionsgs represented by 2 categories at the second-
level of the classification and by the third-level category b1801
body imagewhich is a specification of the second-level category
b180experience of self and time functioi@hapter 4unctions
of the cardiovascular, haematological, immunological and
respiratory systemis represented by 2 categories at the second
level. Chapter Zensory functions and paas well as chapter 5
functions of the digestive, metabolic and endocrine systems
each represented by one category. Chapigerétourinary and
reproductive functiong represented by the third-level category
b6202urinary continencewhich is a specification of the second-
level category b62@rination functions

The 7 categories of the compondstdy structuresepresent
13% of the total number of ICF categories at the second level in
this component. With exception of the category s48cture
of respiratory systerwhich belongs to chapter gtructures of
the cardiovascular, immunological and respiratory systeatis
other 6 categories refer to chapter sfructures related to
movement

Table V.Brief ICF Core Set for osteoporosis and the percentage of experts willing to include the named category in the Brief ICF Core Set.

50% represent a preliminary cut-oft:50% is in bold typeface

ICF component % ICF code ICF category title
Body functions 100 b280 Sensation of Pain
79 b730 Muscle power functions
79 b710 Mobility of joint functions
57 b152 Emotional functions
14 b765 Involuntary movement functions
Body structures 100 s760 Structure of trunk
79 s750 Structure of lower extremity
21 s730 Structure of upper extremity
14 s770 Additional musculoskeletal structures related to movement
Activities and participation 100 d450 Walking
71 d430 Lifting and carrying objects
71 do20 Recreation and leisure
36 d410 Changing basic body position
21 d640 Doing housework
7 d470 Using transportation
Environmental factors 93 €580 Health services, systems and policies
71 ell0 Products or substances for personal consumption
64 e355 Health professionals
43 e310 Immediate family
14 el55 Design, construction and building products and technology
of buildings for private use
7 ells Products and technology for personal use in daily living
7 e225 Climate
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The 21 categories of the componeattivities and partici-  and sub-domains relevant to osteoporosis that were considered
pationrepresent 18% of the total number of ICF categories at thén the WHO Technical Report (8), in which only the subdomain
second level in this component. Most of the categories belongsupport” was considered as a possible part of the environment.
to chapter 4nobility (9 categories). Chapterddbmestic lifeand  All sub-domains considered relevant in the WHO Technical
chapter 8major life areasare represented by 3 categories, Report were included in the Comprehensive ICF Core Set.
respectively. Chapter Sself-care chapter 7 interpersonal However, the Comprehensive ICF Core Setis more specific. For
interactions and relationshipsnd chapter @ommunity, social ~ example, while “mobility” is a subdomain included in the list of
and civic lifeare each represented by 2 categories. relevant health domains in the WHO Technical Report, specific

The 26 categories of the componestvironmental factors ICF categories, such aglking, using transportatiopandlifting
represent 37% of the total number of ICF categories at theand carrying objectsare included in the Comprehensive ICF
second level in this component. Most of the categories belondCore Set. All above-mentioned categories belong to the chapter
to chapter 4attitudes(7 categories). Chapter groducts and  mobility within the ICF structure.
technologyand chapter Jupport and relationshipsire rep- Within the ICF componenbody functions neuromusculo-
resented by 6 categories, respectively. Chaptesebvices, skeletal and movement-related functicex® broadly covered
systems and policids represented by 5 categories and chapterin the Comprehensive ICF Core Set. Some of these body
2 natural environment and human-made changes to the environfunctions were widely discussedinvoluntary movement re-
mentby 2 categories. All 5 chapters of this component areaction functionsvas selected, since the concepts of functions of
represented in the Comprehensive ICF Core Set. postural, and balance reactions, as well as supporting and

defensive reactions, are included in its definition. Changes in
Brief ICF Core Set posture leading to alterations of the body’s centre of gravity,
The Brief ICF Core Set includes a total of 22 second-levelas well as problems of balance and co-ordination due to neuro-
categories, which represents 6% of all second-level categorieswuscular or vestibular impairment, for example, have to be
that were chosen in the Comprehensive ICF Core Set. Fiveegarded as major yet underestimated and undertreated compli-
categories were chosen from the componkatly functions cations in OP. They are among the leading causes of falls and
(representing 38% of selected second-level categories in th&actures (13).
Comprehensive ICF Core Set), 4 frdmody structuregrepre- Since participants felt that reduced joint mobility seriously
senting 57% of selected second-level categories in the Compreffects patients’ functioning (14), while diminished mobility of
hensive ICF Core Set), 6 fromctivities and participation bone functions, such as the scapula, the pelvis, carpal and tarsal
(representing 29% of selected second-level categories in thbones are of minor importanceobility of joint functionsand
Comprehensive ICF Core Set), and 7 froemvironmental notmobility of bone functions/as included in the Comprehen-
factors (representing 9% of selected second-level categories irsive ICF Core Set.
the Comprehensive ICF Core Set). Other body functions included in the Comprehensive ICF

All ICF categories taken into account in the final decision Core Set, such asleep emotional functionsandbody image
process are presented in Table V. However, a preliminary cutalso represent key issues associated with OP (15). Pain with loss
off was established at 50% to reflect majority opinion. of physical function is the major outcome of any fracture (4, 16,
17). Thus, b28@ain was also included within the component
body functionsFurther body functions, such agter, mineral
and electrolyte balance functiongrinary continenceexercise
The formal consensus process integrating evidence frontolerance andbody respiration functionsvere also considered
preliminary studies and expert knowledge at the first ICF Coresufficiently relevant to be included in a multidisciplinary,
Set Conference resulted in the definition of the Brief ICF Corecomprehensive assessment.

Set and the Comprehensive ICF Core Set for multidisciplinary Consistent with the main body structures affected in OP, all
assessment. structures included in the Comprehensive ICF Core Set, with the

One main challenge during the decision-making and con-exception of structures of the respiratory system, belong to the
sensus process was to focus on the diagnosis OP. ParticipaniSF chaptestructures related to movemeifthestructure of the
were instructed not to heed related co-morbidities and complirespiratory systemwas selected since the experts felt that
cations while considering all possible disease stages, with andhanges in posture due to height loss and kyphosis in patients
without fracture, even in the absence of symptoms or pain at thevith OP not only influence respiratory function, but also lead to
onset of OP. structural changes in the respiratory tract (15). The ICF category

All ICF components are represented in both ICF Core Setsadditional musculoskeletal structures related to movemers
This result underscores the need to widely address notmdly ~ included in the Comprehensive ICF Core Set to cover bones,
functionsand body structuresand activities and participation  joints, tendons, muscles, and extra-articular ligaments in an
but alsoenvironmental factorsvhen defining the limitation of  unspecific way.
abilities in patients with OP. Thus, the categories of the ICF Limitations and restrictions iactivities and participatiorare,
Core Sets for OP go beyond the list of health-related domainsndeed, of great relevance to patients with OP. The areas covered

DISCUSSION
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represent central functional domains of patients with OP.easily leading to fractures in patients with OP (26, 27).
including mobility, self-care anddomestic life(8). As pointed  Especially during the discussion otlimate and light, the

out by Cummings & Melton (4) based on further literature, importance of keeping the exact definition of ICF categories
limitations in the ability to walk is the most important long-term in mind during the consensus process became obvious. As
impairment following hip fracture. Furthermore, 1 year after thesoon as inclusion and exclusion criteria of each of these
event, half of the women who had lived independently before2 categories were read aloud, participants agreed on their
their hip fractures remain in long-term care or need help with theimportance for OP.

activities of daily living. Not only fractures of the hip, but also ~ The importance of the social environmesob¢€ial supporand
fractures of the spine and the distal forearm cause 7% of womeattitude9 for patients’ functioning has not been investigated in
to become dependent in the basic activities of daily living andrelation to OP. Nevertheless, its importance is widely accepted
necessitate nursing-home care in a further 8% (18). and recognized. The experts included 13 categories in the

Further life areas, such asmployment community life chaptersupport and relationshipsnd attitudes In the WHO
recreation and leisurebasic interpersonal interactionsand  Technical Report (8) support and interaction are also referred to
intimate relationshipsvere also considered relevant and were as 2 health-related subdomains relevant to patients with OP.
selected for the Comprehensive ICF Core Set. These life areas With regard to the influence skrvices, systems, and policies
are also contained, although with a different terminology, in theon the functioning of patients with OP, there is little research.
list of relevant health-related domains suggested in the WHCHowever, clinical experience clearly indicates a considerable
Technical Report on the burden of musculoskeletal conditiondmpact of these environmental factors on OP outcomes. Thus, it
(8). Therefore, it is remarkable that the impact of OP in theis not surprising that the expert panel regarded the category e580
above-named life areas has scarcely been reported in thieealth services, systems, and polic@song the most important
literature. This may be due to the fact that the named areas arenvironmental factor and also included it in the Brief ICF Core
frequently included under the umbrella term Health-RelatedSet for OP.

Quiality of Life (HRQL), which has been increasingly studied in ~ The breadth of ICF chapters contained in the Comprehensive
relation to OP during the last few years (19-24). NeverthelesslICF Core Set reflects the important and complex impairments,
most investigative energy has been primarily spent on testindimitations in activity and restrictions in participation involved,
the psychometric properties of HRQL instruments. The identi-as well as the numerous interactions with environmental factors.
fication of problematic areas in HRQL in patients with OP hasIn relation to the Comprehensive ICF Core Set, the Brief ICF
received less attention (25). Core Set results in a reduction in the number of chapters rep-

The componentenvironmental factorsis represented by resented, as well as in a reduction regarding the ICF categories
26 ICF categories in the various ICF chapters, which provesontained in each chapter. The result of this reduction represents
the growing awareness of the important influence of patients’a first proposal for a more practical ICF-based tool to be used in
surroundings and life situations on their functioning and clinical studies.
health. Products and technologyas well asservices, systems Regarding the comprehensiveness of the ICF, it is most
and policies support and relationshipsand attitudes are interesting to note that the panel of experts did not identify
highly important to patients with OP because they canproblems of patients not contained in the ICF. This emphasizes
serve either as barriers or facilitators and may influence ORhe validity of the ICF classification, which is based on a
outcome. painstaking international development process.

The chapteproducts and technologpcludes matters suchas  The organizers of the consensus process took much care in the
assistive devices, means of transportation, or the features afelection of the experts and were successful in recruiting 15
buildings. These environmental factors evidently play a sig-experts with different professional backgrounds from 7 different
nificant role for patients’ functioning, whereas no study could becountries. Nevertheless, the results of any consensus process
found showing associations between barriers in the physicaiay differ with different groups of experts. This emphasizes
environment, accessibility and technology on the one hand anthe importance of the extensive validation of this first version of
limitations in functioning on the other hand. Medication (€110 the ICF Core Sets from the perspectives of different professions
products or substances for personal consumptia also  and in different countries. The first version of the ICF Core
included in this chapter, which may influence OP patients’ Sets will also be tested from the patients’ points of view and in
functioning as a barrier due to side-effects and/or as a facilitatodifferent clinical settings. It is important to note that this first
by preventing fractures. version of the ICF Core Sets is only recommended for validation

The possible influence of factors in the natural environment isor pilot studies.
reflected by the inclusion of the categornate which refers
to all seasonal conditions encountered when leaving the house,
and light, which includes day and electrical light. After an ACKNOWLEDGEMENTS

extensive discussion, the experts decided to include botie thank the Bone and Joint Decade and the European League

. . . gainst Rheumatism (EULAR) for their support for this project.
categories in the Comprehensive ICF Core Set becausg We are most grateful for the contributions made by the following

they constitute important risk factors for falls in the elderly, experts attending the conference: Eveline Bodmer, Pedro Cantisita,

J Rehabil Med Suppl 44, 2004



86

Liana Coceala, Christina De Brito, "Bh Natvig, Zaliha Omar,

A. Cieza et al.

Hajnalka Ovenyesi, Elisabeth Preisinger, Klaus Resch, Marguerite
Stauffacher and Martin Verra.

10.

11.

12.

13.

. Genant HK, Cooper C, Poor G, Reid I,

. WHO Technical Report Series, No. 919. The burden of musculo-

15.

REFERENCES

. WHO Technical Report Series, No. 843. Assessment of fracture rlsl;l6

and its application to screening for post-menopausal osteoporosi
Geneva: World Health Organization; 1994.

. Guidelines for preclinical evaluation and clinical trials in osteo-

porosis. Geneva: World Health Organization; 1998.

. Woolf AD, Pfleger B. Burden of major musculoskeletal conditions. 17-

Bull WHO 2003; 81: 646-656.

. Cummings SR, Melton J Ill. Epidemiology and outcomes of osteo-

porotic fractures. Lancet 2002; 359: 1761-1766.

. Cooper C, Campion G, Melton LJ 3rd. Hip fractures in the elderly: a

world-wide projection. Osteoporos Int 1992; 2: 285-289.
Ehrlich G, Kanis J, 18
et al. Interim report and recommendations of the World Health
Organization Task-Force for Osteoporosis. Osteoporos Int 1999; 10:
259-264.

osteoporosis. J Rheumatol 2003; 30: 21-25. 20,

skeletal conditions at the start of the new millenium. Geneva: World
Health Organization; 2003.

. World Health Organization. International Classification of Function-

ing, Disability and Health: ICF. Geneva: WHO; 2001.

Weigl M, Cieza A, Andersen A, Kollerits B, Amann E; $3l M,
Stucki G.
patients with chronic health conditions: a Delphi exercise. J Rehabil
Med 2004; 36: Suppl. 44: 12-21.

Brockow T, Cieza A, Kuhlow H, Sigl T, Franke T, Harder M, Stucki

G. ldentifying the concepts contained in outcome measures ob3.

clinical trials on musculoskeletal disorders and chronic wide spread
pain using the International Classification of Functioning, Disability
and Health as a reference. J Rehabil Med 2004; 36: Suppl. 44: 30— 362
Ewert T, Fuessl M, Cieza A, Andersen A, Chatterji S, KostanjsekN
Stucki G. Ildentification of the most common patient problems in
patients with chronic conditions using the ICF checklist. J Rehabil
Med 2004; 36: Suppl. 44: 22-29.

Gillespie LD, Gillespie WJ, Robertson MC, Lamb SE, Cumming 26.
RG, Rowe BH. Interventions for preventing falls in elderly people.

Cochrane Review. In: The Cochrane Library; Issue 3, 2001, Oxford:27.

Update Software.

J Rehabil Med Suppl 44, 2004

14.

Identification of the most relevant ICF categories in 22.

'25.

Sinaki M, Mikkelsen BA. Postmenopausal spinal osteoporosis:
flexion versus extension exercises. Arch Physl Med Rehabil 1984;
65: 593-596.

Gold DT, Lyles KW, Shipp KM, Drezner MK. Osteoporosis and its
nonskeletal consequences: their impact on treatment decisions. In:
Marcus R, Feldman D, Kelsey J, eds. Osteoporosis, 2nd edn. 2001.
San Diego: Academic Press; 2001, p. 479-484.

Oleksik A, Lips P, Dawson A, Minshall ME, Shen W, Cooper C,
Kanis J. Health-related quality of life in postmenopausal women
with low BMD with or without prevalent vertebral fractures. J Bone
Miner Res 2000; 15: 1384-1392.

Lips P, Cooper C, Agnusdei D, Caulin F, Egger P, Johnell O,
et al. Quality of life in patients with vertebral fractures: validation
of the Quality of Life Questionnaire of the European Foundation
for Osteoporosis (QUALEFFO). Working Party for Quality of Life

of the European Foundation for Osteoporosis. Osteoporos Int 1999;
10: 150-160.

. Chrischilles E, Butler CD, Davis CS, Wallace RB. A model of

lifetime osteoporosis impact. Arch Intern Med 1991; 151: 1215
1220.

. Akesson K. Principles of bone and joint disease control programs 19. Dolan P, Torgerson D, Kakarlapudi TK. Health-related quality of

life of Colles’ fracture patients. Osteoporos Int 1999; 9: 196-199.
Silverman SL, Cranney A. Quality of life measurement in osteo-
porosis. J Rheumatol 1997; 24: 1218-1221.

21. Gabriel SE, Kneeland TS, Melton LJ 3rd, Moncur MM, Ettinger B,

Tosteson AN. Health-related quality of life in economic evaluations
for osteoporosis: whose values should we use? Med Decis Making
1999; 19: 141-148.

Begerow B, Pfeifer M, Pospeschill M, Scholz M, Schlotthauer T,
Lazarescu A, Pollachne W, Minne HW. Time since vertebral
fracture: an important variable concerning quality of life in patients
with postmenopausal osteoporosis. Osteoporos Int 1999; 10: 26—-33.
Cooper C. The crippling consequences of fractures and their impact
on quality of life. Am J Med 1997; 103: 2013-2019.

Osteoporosis Quality of Life Study Group. Measuring quality of life
in women with osteoporosis. Osteoporos Int 1997; 7: 478-487.
Gold DT. Osteoporosis and quality of life psychosocial outcomes
and interventions for individual patients. Clin Geriatr Med 2003; 19:
271-280.

Woolf AD, Akesson K. Preventing fractures in elderly people. BMJ
2003; 327: 89-95.

Sinaki M. Muskuloskeletal challenges of osteoporosis. Aging
(Milano) 1998; 10: 249-262.



