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1 SUMMARY

Troublesome for the patients, problematic for the
health care system, and costly for the society

Musculoskeletal conditions (MSC) are extremely common and have important consequences
for the individual and the society. Typically around 50% of the population report musculoskeletal
pain at one or more sites for at least one week in the last month. Population surveys show that back
pain is the most common site of regional pain in younger and middle aged adults, and knee pain in
older people. The prevalence of physical disability is higher in women than men. It rises with age,
around 60% of women aged over 75 living in the community report some physical limitations.

In individuals of working age, MSC - in particular back pain and generalised widespread pain -
are a common cause of sick leave and long- term work disability and hence a big problem for the
individuals affected, with huge economical consequences for society. Among older people
rheumatoid arthritis, osteoarthritis and osteoporosis are associated with a loss of independence and a
need for more support in the community or admission to residential care.

Around 15-20% of consultations in primary care are for MSC. Many of these people are
referred to allied health professions such as physiotherapists, occupational therapists or
chiropractors; or to medical specialists such as rheumatologists, orthopaedic surgeons or
rehabilitation specialists. Total joint replacement (mainly of the hip or knee) is one of the most
common elective operations for older people in most European countries. The major consequences
for the health services of osteoporosis are forearm and vertebral fractures and hip fractures. There is
a significant mortality associated with hip fracture.

A few European countries have performed ‘cost-of-illness’ studies. In the Netherlands in 1999
around 50% of all disability payments and 6% of total healthcare costs were accounted for these
conditions. A Swedish study from 1994 estimated that 90% of the total socio-economic cost of
MSC were indirect costs (31.5% for sick leave and 59% for early retirement). 47% of the total
costs were attributed to back disorders, 14% to osteoarthritis and 6% to rheumatoid arthrittis. It is
difficult to compare costs between countries because of the different ways in which healthcare
systems and social services are organised, and the different ways of attributing costs.

Musculoskeletal problems and conditions form a heterogeneous group for a great part with
poorly understood causes. The group comprises clear cut diagnoses, biologically and clinically well
defined such as rheumatoid arthritis and sciatica; biologically defined, but clinically less well defined
diagnoses such as osteoporosis and arthrosis; as well as controversial conditions as nonspecified low
back pain, fibromyalgia and myofacial pain syndromes. The common denominators are pain and
reduced function resulting from some disturbances in the musculoskeletal system ensuing mainly from
inflammation, degenerative processes and trauma.

The term unspecified musculoskeletal problems is a non-diagnostic approach which includes all
pain conditions in the musculoskeletal system. This embraces the specific conditions included in this
report (rheumatoid arthritis, osteoarthritis, and osteoporosis), as well as malformations, injuries,
infections and tumours.
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Need for monitoring

This report argues for monitoring these conditions in the Community and describes how the
monitoring should be done. The report is a result of a project under the Community’s program for
health monitoring. The project has been administered by establishing a project group with
representatives from 12 member countries of the European Union (EU), the Bone and Joint Decade,
and Norway.

There are several reasons why there is a need for agreed indicators and monitoring. Firstly, the
fact that the burden and cost of MSC are high, and the reasons for this can be better understood by
measuring agreed indicators. In addition, there is a need to establish the baseline situation in Europe.
It is unclear at present whether there are true differences between different areas and countries in
Europe with regards to the occurrence and impact of MSC, and if such differences exist, whether
they are of practical interest. While it is not necessary to gather country-specific data for every
aspect of every MSC, there are some significant gaps in our knowledge which need to be filled. The
data which are available are often inconsistent. Many differences between studies can be explained
by differences in case definition or survey methodology. Nevertheless, there are some patterns which
might provide clues to disease aetiology and to unequal provision of services. For example, the
incidence of fractured neck of femur shows an increasing gradient from southern to northern Europe.
The need to monitor arises because the epidemiology and prognosis of MSC changes over time.
One reason is the alteration in the structure of the population: most MSC are more common in
women than men, and occur more frequently in older people. Both the number and the proportion
of older people are increasing in most European countries. The United Nations Population Division
estimates that the overall population in Europe will fall by an average of 0.37% per annum for the
next 50 years. During the same time the number of people aged over 60 will increase by 0.81% per
annum and aged over 80 by 2.06%. Thus the proportion of the population aged over 65 is
predicted to rise from 14.7% in 2000 to 17.6% in 2015. The overall burden of MSC can therefore
be expected to rise over the next few decades.

Another reason for the changing MSC epidemiology are the shifting risk profiles such as smo-
king and alcohol behaviour, nutrition, obesity and lack of exercise. For example, the prevalence and
severity of back pain are influenced by socio-economic status, psychological and occupational
factors. Smoking is a risk factor for back pain, RA and OP. Obesity is a risk factor for OA in the
knee. Immobility, alcohol and falls are all risk factors for osteoporotic fractures.

The occurrence of MSC and their consequences can also be modified by prevention programs.
Such public health programmes need to be monitored.

In addition, effective, although sometimes expensive, treatments are becoming available for the
destructive MSC, such as RA and OP. These will not only have an impact on functional capacities,
but will also slow down the progression. This requires monitoring criteria for different stages of the
disease.

In summary, monitoring will firstly allow the identification of changes in the occurrence of MSC
and their consequences. Secondly, the association between determinants and conditions may give
better insight into the aetiology of these health problems. Thirdly, monitoring MSC will help health
policy makers to adapt resource allocation to the changing needs in the society. Finally, it enables
meaningful comparisons between countries and regions throughout the EU.
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Recommendations

Information on MSC and functional limitation, its determinants and consequences can be
obtained from a variety of sources:

Health interview surveys
Health examination surveys
Health care utilisation
Registers

Research projects

In most member states such information is available. The problem is that a variety of methods
are used, and the comparability is limited. The great challenge is to harmonize methods to make
international comparisons possible, and to follow time trends.

We have divided the indicators into determinants (for the conditions as well as for outcome),
the conditions, and the consequences (personal and societal). The report recommends monitoring
the following conditions:

Unspecified musculoskeletal conditions (widespread and localized)
Rheumatoid arthritis,

Osteoarthritis,

Osteoporosis

The report will not present recommendations for other musculoskeletal conditions such as
malformations and injuries, although those conditions will be included in the question on unspecified
pain, and partly discussed as determinants.

DETERMINANTS

The most important determinants for MSC are also established risk factors for other illnesses.
For the purpose of monitoring determinants for MSC, factors as weight, smoking, and physical
activity should be included according to recommendations made by other groups inside the health
monitoring project. Although less strong than earlier assumed, work strain, both physical and
psychosocial are determinants for musculoskeletal pain. These risk factors will be covered by the
group on work environment.

Socioeconomic status seems to be a determinant for some of the conditions. It is a stronger
predictor of the outcome of the conditions. Persons with low socioeconomic status run a
dramatically higher risk of ending up with a disability pension for any diagnosis, and even more with
musculoskeletal complaints. Again we have no specific recommendations but support the
recommendations made by others in the health monitoring project.

All of those risk factors/determinants should best be monitored by health interview surveys
using standardised questions and categories of answers.

Other of the determinants mentioned in the report are considered to be of lesser significance,
and we will not recommend them to be included in a community based monitoring program.
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THE CONDITIONS AND THEIR CONSEQUENCES

Musculoskeletal pain has many dimensions: complaint quality, complaint origin, complaint
severity, complaint localisation, start, duration, mode (isolated episodes, recurrent or chronic). For
the purpose of including few questions in any health interview study, the group has decided on
recommending the following general question on musculoskeletal pain

1. During the last week, have you had any pain affecting your muscles, joints, neck or back
which has affected your ability to carry out the activities of daily living? If Yes, please tick the
region(s) in the grid (column a)

2. Has this pain (or pains) lasted for 3 months or more? If Yes, please tick the region(s) in the
grid (column b)

a) Pain last week b) Pain lasted for three months or more

Head

Neck

Shoulder(s)

Upper back

Elbows

Wrist(s) / hand(s)

Low back

Hip(s) / thigh(s)

Knee(s)

Ankles / foot/feet

This question includes something about time period “the last week™, duration “lasted for three
months ore more” and something about severity “which has limited your ability to carry out activities
of daily living”. The latter relates to reduced function as a consequence of the complaint. As an
example, the Nordic questionnaire tries to include most musculoskeletal complaints by asking for
“any pain or discomfort”. Pain intensity in itself is not included.

With the suggested question we will get information on affected regions, and might also define
widespread pain as pain reported from at least four different regions.

The limitation of such a combination of time period, duration, severity and location is the lack of
indication of what is worst, what is most important for the functional restriction. No instruments for
monitoring musculoskeletal problems in health interview surveys have been properly validated in an
international setting. There might even be cultural differences in the interpretation of a general
question such as the one suggested. The need for standardisation is however very strong.
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The following is a summary of recommended monitoring:

1. Occurrence of self reported musculoskeletal pain
Self report in health interview survey of pain and limited function from different regions,
using the question above.

2. Occurrence of rheumatoid arthritis
Incidense and prevalence of RA in existing and future regional registers

3. Occurrence of osteoarthritis in hip and knee
Prevalence of OA in research projects based on health examination surveys, including
X-ray

4. Occurrence of osteoporosis

Prevalence of bone density monitored in health examination studies

S. Reduced function
Prevalence of persons with reduced function, measured in health interview surveys
as recommended by other in the health monitoring project

6. Work disability
Permanent or temporal work disability, according to diagnosis from social security
statistics

7. Occurence of hip fracture
Incidence of hip fractures from hospital statistics

8. Hip and knee arthroplasty
Incidence and indicators for hip and knee replacement from hospital statistics

9. Drugs for treatment and prevention of osteoporosis
Defined daily doses of drugs (ATL M 05B) and actual prescription from whole sale
statistics and prescription registers

10.  Drugs for treatment of rheumatoid arthritis
Defined daily doses of drugs (ATC L 04 A) and actual prescription from whole sale
statistics and prescription registers
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The table shows recommended sources of information

Recommended sources of information on the occurrence of the index MSCs

HIS HES* ATED; Secondary | b jisters*
Care Care
Unspecified
MSC
Incidence ++
Prevalence A )
RA
Incidence ) s =
Prevalence ) + &) ++
OA
Incidence )
Prevalence ) + &) +
Osteoporosis
Fractures
Incidence +* + ) ++ ++
Prevalence A = ) =
Low BMD
Incidence
Prevalence ++ ++

* With the addition of x-ray examination, blood test or bone densitometry as indicated
**  Including research surveys
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2 PREFACE

Musculoskeletal problems and conditions (MP&C) and associated functional limitations are the
main reasons for sick leave and disability pension in industrialised countries. This report argues for
monitoring these conditions in the Community and describing how the monitoring should be done.
The report is a result of a project under the Community’s program for health monitoring.

The project has been administered by establishing a project group with representatives from 12
member countries of the European Union (EU), the Bone and Joint Decade, and Norway.

2.1 Steering group

Prof. Dag Bruusgaard Adr.: P.O.Box 1130 Blindern
Project Coordinator N —0318 Oslo

Norway
Department of general practice and Phone: +4722 850616
community medicine +4722 850610
University of Oslo E-mail: dag.bruusgaard@samfunnsmed.uio.no
Prof. Marco A. Cimmino Adr.:  Viale Benedetto XV, 6

I-16132 Genova
Universita de Genova, Italy
Clinica Reumatologica, Phone: +39 103538905
Dipartimento di Medicina +39 103538 638
Interna e Specialita Mediche E-mail: cimmino@csita.unige.it
Dr. Markku Helivaara Adr.:  National Public Health Institute,

KTL

Finland

Phone: +35894744 8773

National Public Health Institute +358 947 44 8766
KTL E-mail: Markku.Heliovaara@ktl.fi
Prof. Mieke Hazes Adr.: P O.Box 2040

NL - 3000 CA Rotterdam
Department of Rheumatology The Netherlands
University Hospital Rotterdam Phone: +31 104634 694
(representing the Bone and Joint Decade E-mail: hazes@reum.azr.nl
Monitoring Group)
Dr. Karsten Dreinhofer Adr.:  Oberer Elsberg 45

D - 89081 ULM,

Germany
Universitdt Ulm, Phone: +49 731969 1494
Rehabilitationskrankenhaus, +49 731 969 1495
Ortopédische Klinik E-mail: karsten.dreinhoefer@

medizin.uni-ulm.de
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2.2 Members

Dr. Franz Rainer Adr.:  Bergstrasse 27
A 8020 Graz
Austria
Phone: +43 31659891500
Krankenhaus der Barmherzigen Briider +43 31659891550
Prof. Jean Yves Reginster Adr.: 45 Quai Godefroid Kurth
B - 4020 Liege
Belgium
CHU Phone: +3243418757
Centre Ville-Policliniques Universitaires Brull +32 4341 8753
E-mail: jyreginster@ulg.ac.be
Olivier Bruyere Adr.: CHU Sart-Tilman (Bat B23)
4000 Liege
Belgium
Phone: +324366 25 81
Department of Public Health and Fax: +32 436628 12
Epidemiology E-mail: olivier.bruyere@ulg.ac.be
Dr. Michel Aptel Adr.:  Avenue de Borgogne, BP 27
F - 54501 Vandoeuvre Cedex
Laboratoire de biomecanique et ergonomie France
INRS E-mail: aptel@inrs.fr
Agneés Aublet-Cuvelier Adr.:  Avenue de Borgogne, BP 27
F - 54501 Vandoeuvre Cedex
Laboratoire de Biomecanique et France
d’Ergonomie INRS E-mail: aublet@inrs.fr
Dr. Eibhlin Connolly Adr.:  Hawkins House
IRL - Dublin 2
Ireland
Phone: +353 16354213
Department of Health and Children E-mail: eibhlin_connolly@health.irlgov.ie
Dr. Jodo Eurico Cabral da Fonseca Adr.:  Av. Prof. Egas Moniz
P -1649-028 Lisboa
Portugal
Phone: +351.21.793.13.39
Faculdade de Medicina de Lisboa, Unidade de +351.21.793.13.39
Reumatologia - Hospital de Sta. Maria E-mail: mop45465@mail.telepac.pt/
joaoeurico@yahoo.com
Prof. Lars Lidgren Adr.: S-22185Lund
Sweden
Phone: +464617 1500
Department of Orthopedics +46 46 13 07 32
Lund University Hospital E-mail: lars.lidgren@ort.lu.se
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Prof. Anthony Woolf Adr.:  Royal Cornwall Hospital
UK - TRURO TR1 3LJ

United Kingdom
Duke of Cornwall Rheumatology Phone: +44 1872253792
Department +44 1872222857

E-mail: woolfa@dialin.net

Dr. Susan Picavet Adr.: P.O. Box 1
3720 Bilthoven
The Netherlands
National Institute of Public Health and Phone: +31302743063
the Environment Fax: +31302744407

E-mail: Susan.picavet@rivm.nl

Prof. A. A. Drosos Adr.: 45110 loannina
Department of Internal Medicine Greece

Medical School Phone: +3065199755
University of [oannina E-mail: adrosos@cc.uoi.gr

2.3 Consultants and collaborators

Prof. Deborah Symmons Adr.:  Oxford Road
Manchester M13 9PT
United Kingdom
Phone: +441612755037
ARC Epidemiology Unit +44 161275 5043
The University of Manchester E-mail: deborah.symmons@man.ac.uk
Kathy James Adr.:  Oxford Road, Manchester
M13 9PT
ARC Epidemiology Unit United Kingdom
School of Epidemiology & Health Sciences Phone: +44 1612755037
Stopford Building, +44 161275 5043
The University of Manchester E-mail: kathy@fsl.ser.man.ac.uk
Dr. Bard Natvig Adr.: P.O.Box 1130 Blindern
N -0318 Oslo
Norway
Phone: +4722 850608
University of Oslo +4722 850590

E-mail: bard.natvig@samfunnsmed.uio.no
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3 GLOSSARY

ACR American College of Rheumatology
BMD Bone mineral density
CD Compact disc
ECHI European Community Health Indicators
EU European Union
EULAR European League of Associations for Rheumatology
EVOS European Vertebral Osteoporosis Study
GP General practitioner (primary care physician)
HES Health examination survey
HIS Health interview survey
HMP Health monitoring programme
IASP International Association for the Study of Pain
ICD International Classification of Diseases
ICF International Classification of Functioning, Disability and Health
ICIDH International Classification of Impairment, Disability and Handicap
ICPC International Classification for Primary Care
ILAR International League of Associations for Rheumatology
LBP Low back pain
MSC Musculoskeletal conditions
OA Osteoarthritis
OECD Organisation of Economic Cooperation and Development
0] Osteoporosis
RA Rheumatoid arthritis
RF Rheumatoid factor
SD Standard deviation
WHO World Health Organisation
WOS Web of Science
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4 MUSCULOSKELETAL PROBLEMSAND
CONDITIONS: CONCEPTUAL FRAMEWORK

The years 2000-2010 have been designated as the Bone and Joint Decade. The Bone and
Joint Decade has established a Bone and Joint Monitor Project which task is to document the
occurrence of, and the opportunities for primary, secondary and tertiary prevention for a number of
key musculoskeletal problems and conditions.

We have elected to set this report within the framework now recommended for classification
for function and health, by the WHO (fig. 1). The ICF offers a framework to describe a health
condition with all its consequences for the individual including all contextual factors involved. The
individual person perceives that he has “a health problem”. The two main musculoskeletal health
problems are musculoskeletal pain and functional limitation (sometimes called physical disability).
These “health problems” may be explained by a variety of “conditions”. However, it is often not
possible to attribute musculoskeletal problems to a specific underlying disease or disorder. The
description of a pain syndrome (for example low back pain) may represent the highest level of
diagnostic accuracy possible. Musculoskeletal problems (i.e. musculoskeletal pain or functional
limitation) may either be localised to one anatomical region or be more generalised or widespread.
Thus, we refer to regional pain syndromes and widespread pain syndromes.

Figure 1. The ICF structure

Health condition
(disorder or disease)

A

| l

A

Body functions

and «— Activity «— Participation

structures /

I |
| |

Environmental
factors

Personal factors

The WHO recommends that health conditions should be divided into four main categories:
diseases or disorders; injury or trauma; congenital abnormalities; and ageing. All four of these
categories have relevance for both musculoskeletal pain and functional limitation. This report will
consider all four of the categories but deal with musculoskeletal problems, diseases and disorders in
the greatest depth. These are referred to as musculoskeletal conditions (MSC). The impact of the
MSC on the individual and on society are influenced by “contextual factors”. Contextual factors can
be divided into personal and environmental factors. Some contextual factors are risk factors
(determinants) for the development of MSC. Some contextual factors act as determinants of the
outcome of MSC (i.e. its prognosis). Some contextual factors influence the impact of MSC on
society.

The WHO has considered the classification of personal and environmental contextual factors.
We highlight those which are relevant to MSC, but do not propose any additional classification or
data collection beyond that which is already taking place.
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5 THE NEED FOR MONITORING AND
INDICATORS

Musculoskeletal conditions are extremely common and have important consequences for the
individual and the society. Typically around 50% of the population report musculoskeletal pain at one
or more sites for at least one week in the last month (1). Population surveys show that back pain is
the most common site of regional pain in younger and middle aged adults, and knee pain in older
people (2). The prevalence of physical disability is higher in women than men. It rises with age,
around 60% of women aged over 75 living in the community report some physical limitations (1).

In individuals of working age, MSC - in particular back pain and generalised widespread pain -
are a common cause of sick leave and longterm work disability and hence a big problem for the
individuals affected, with huge economical consequences for society (3). Among older people
rheumatoid arthritis (RA), osteoarthritis (OA) and osteoporosis (OP) are associated with a loss of
independence and a need for more support in the community or admission to residential care.

The costs of healthcare and social support for MSC are very high. Several types of cost are
specifically relevant: costs of healthcare services, costs of disability payments, costs of sick leave,
costs of informal care.

Around 15-20% of consultations in primary care are for MSC. Many of these patients are
referred to allied health professions such as physiotherapists, occupational therapists or
chiropractioner; or to medical specialists such as rheumatologists, orthopaedic surgeons or
rehabilitation specialists. Total joint replacement (mainly of the hip or knee) is one of the most
common elective operations for older people in most European countries. The major consequences
for the health services of OP are forearm and vertebral fractures (usually treated on an out-patient
basis) and hip fractures (which usually require hospital admission and a prolonged period of
rehabilitation). There is a significant mortality associated with hip fracture.

A few European countries have performed ‘cost-of-illness’ studies. In the Netherlands in 1999
the total cost of work disability payments for MSC was 28.6 million Euros and the total costs of
healthcare were 36,032.7 million Euros. Around 50% of all disability payments and 6% of total
healthcare costs were accounted for these conditions (http://www.rivm.nl/kostenvanziekten). A
Swedish study from 1994 estimated that the total socio-economic cost of MSC was 52.7 billion
Swedish crowns. 90% of these were indirect costs (31.5% for sick leave and 59% for early retire-
ment). 47% of the total costs were attributed to back disorders, 14% to OA and 6% to RA (4). Itis
difficult to compare costs between countries because of the different ways in which healthcare
systems and social services are organised, and the different ways of attributing costs.

There are several reasons why there is a need for agreed indicators and monitoring. Firstly, the
fact that the burden and cost of MSC are high, and the reasons for this can be better understood by
measuring agreed indicators. In addition, there is a need to establish the baseline situation in Europe.
It is unclear at present whether there are true differences between different areas and countries in
Europe with regards to the occurrence and impact of MSC, and if such differences exist, whether
they are of practical interest. There is serious lack of systematic data collection; for some countries
and MSC there are no data at all. While it is not necessary to gather country-specific data for every
aspect of every MSC, there are some significant gaps in our knowledge which need to be filled. The
data which are available are often inconsistent. Many differences between studies can be explained
by differences in case definition or survey methodology. Nevertheless, there are some patterns which
might provide clues to disease aetiology and to unequal provision of services. For example, the
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incidence of fractured neck of femur (an indicator of the prevalence of OP) shows an increasing
gradient from southern to northern Europe. The need to monitor arises because the epidemiology
and prognosis of MSC changes over time. One reason is the alteration in the structure of the
population: most MSC are more common in women than men, and occur more frequently in older
people. Both the number and the proportion of older people (in particular older women) are
increasing in most European countries. The United Nations Population Division estimates that the
overall population in Europe will fall by an average of 0.37% per annum for the next 50 years.
During the same time the number of people aged over 60 will increase by 0.81% per annum and
aged over 80 by 2.06%. Thus the proportion of the population aged over 65 is predicted to rise
from 14.7% in 2000 to 17.6% in 2015. (Population Division of the Department of Economic and
Social Affairs of the United Nations Secretariat. http://esa.un.org/unpp). The overall burden of MSC
can therefore be expected to rise over the next few decades.

Another reason for the changing MSC epidemiology are the shifting risk profiles such as smo-
king and alcohol behaviour, nutrition, obesity and lack of exercise. For example, the prevalence and
severity of back pain are influenced by socio-economic status, psychological and occupational
factors. Smoking is a risk factor for back pain, RA and OP. Obesity is a risk factor for OA in the
knee. Immobility, alcohol and falls are all risk factors for osteoporotic fractures.

The occurrence of MSC and their consequences can also be modified by prevention programs.
Such public health programmes and health education can be targeted at these factors and the
consequences of such programmes need to be monitored.

In addition, effective, although sometimes expensive, treatments are becoming available for the
destructive MSC, such as RA and osteoporosis. These will not only have an impact on functional
capacities and participation, but will also slow down the progression. This requires monitoring
criteria for different stages of the disease. Finally, strategies for the prevention of musculoskeletal
conditions in Europe are being developed in the European Bone and Joint Health Strategies Project
and the monitoring of agreed indicators will be necessary to assess the effectiveness of these.

In summary, monitoring will firstly allow the identification of changes in the occurrence of MSC
and their consequences. Secondly, the association between determinants and conditions may give
better insight into the aetiology of these health problems. Thirdly, monitoring MSC will help health
policy makers to adapt resource allocation to the changing needs in the society. Finally, it enables
meaningful comparisons between countries and regions throughout the EU.

In order to achieve this goal, harmonisation of indicators across countries is essential.
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6 AIMS OF PROJECT

The European Commission's Health Monitoring Programme (HMP) was established in 1997
to take forward the responsibilities of the EU in the public health field. Its objective is «to contribute
to the establishement of a Community health monitoring systemy, in order to:

A Measure health status, its determinants and trends throughout the Community

B Facilitate the planning, monitoring and evaluation of Community Programmes and
actions

C Provide Member States with appropriate health information to make comparisons and

support their national health policies

The activities under the HMP have been set out under three «Pillarsy:

PillarA: Establishment of Community health indicators;
PillarB: Development of a Community-wide network for sharing health data;
Pillar C: Analyses and reporting.

Under these pillars, projects are funded in specific areas to realise HMP’s goals. This report is
part of the work under pillar A.

The aim of'the current project is to identify existing indicators of MSC at the population level,
and in primary and secondary care. This includes information on occurrence (overall and detailed for
specific problems and conditions), trends (time and regional), determinants (genetic, psychosocial
and environmental), and consequences to the individual (body function and structure, functional
activity, participation and quality of life) and consequences to the society, (health care consumption
and social security expenditures) at a national and community level. The project also makes
recommendations on indicators which can be used to monitor MSC at a national and community
level. The project gives priority to the, so far, poorly described conditions, missing from the existing
international classifications (International Classification of Disease —ICD, International Classification
of Primary Care — ICPC and International Association for the Study of Pain —IASP), and to
establishing means of distinguishing minor transient episodes from the more significant conditions.

This report suggests how member countries best could monitor determinants, trends and
consequences of the MSC and how monitoring of MSC could be included in a permanent Commu-
nity Health Monitoring System.
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7 METHODS

Following a meeting in Luxembourg spring 2000 a project group was established with
representatives from Italy, Finland, Germany, The Netherlands, The Republic of Ireland, Greece,
Sweden, Portugal, Belgium, France, The United Kingdom, and Norway. A representative from the
Bone and Joint Decade Monitor Project was also invited to join the group. A steering group with
representatives from Italy, Finland, Germany, Norway, and the Bone and Joint Decade Monitor
Project was created.

The project made a sub-contract with the Bone and Joint Decade Monitor Project and its
collaborators in Manchester. In Manchester a research assistant was appointed with the main
objective of describing the specific musculoskeletal conditions. In Oslo a research assistant was
appointed with responsibility for what we have decided to name the “ musculoskeletal pain
syndromes”.

The steering group held a two-day meeting in Manchester, UK, and a one-day meeting near
Munich, Germany. The whole group held a meeting in Rotterdam, Netherlands, and in Oslo, Nor-
way, in September 2002. A writing group met in Nice, France, and Ulm, Germany, in 2003 to
finalize the report. The final draft was circulated and agreed on in a telephone conference on Sep-
tember 22nd 2003.

The group began by following the agenda of the European Community Health Indicators
(ECHI) project focusing on indicators, data sources and availability. Musculoskeletal pain is closely
linked to functional limitation, and functional limitation and reduced work ability seem to be one of
the greatest public health challenges for the 21st century. Along the way we changed towards
focusing on the combination of musculoskeletal conditions and functional limitation. This approach
has linked our group’s work to the World Health Organisation (WHO) initiative to develop a
framework for measuring and monitoring functional ability, and the group has actively participated in
the development of the International Classification of Functioning, Disability and Health (ICF)
framework.

The project has had close contact with other projects in the EU health monitoring program,
other EU bodies such as EUROSTAT and the health promotion program. We have further had close
contact with different WHO initiatives, including the ICF, health surveillance in WHO and the group
working on the Global Burden of Disease project. The EU Musculoskeletal Indicator Group
actively participated in the development of core sets of domains from the ICF for RA, OA, OP and
back pain at a workshop held at Kloster Seeon, Germany, in April 2002. The Manchester team
have also contributed data on the incidence and prevalence of RA, OA, OP and back pain in diffe-
rent European countries for the Global Burden of Disease project of the WHO.

In the description of the conditions included in this report, various methodologies have been
used: for what we have called unspecified musculoskeletal conditions a selective and strategic
identification of literature and references was carried out, while for the specific conditions a more
extensive literature review for surveys and studies that estimate the prevalence and incidence rates
was done.

The searches were conducted on Web of Science (WOS) and Medline. Initially a separate
search was conducted for each European country. All studies that were not based in Europe and all
studies that did not include a prevalence or incidence rate in the abstract were manually removed.
Those remaining were exported into Reference Manager software and obtained as hard copies.
Papers were assessed for validity and reliability, and some were removed if they did not meet the
other criteria (small sample size, or non-standard disease definitions). The following information was
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extracted from each paper: country of origin, sample size, years the survey was conducted, sample
type, age group of the population, gender group and the prevalence or incidence. The number of age
bands shown in the paper was also noted.

In the few instances in which there was more than one study from a country we used the
following selection criteria in order: used recognised classification criteria, sample size more than
500, or most recent. For OP (vertebral deformity) we selected the studies performed as part of the
European Vertebral Osteoporosis Study (EVOS) because these studies were conducted using
similar methodology in all sites and so provide results which can be meaningfully compared between
countries.
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8 DESCRIPTIONAND DEFINITIONS OF
MUSCULOSKELETAL PROBLEMS AND
CONDITIONS

8.1 Which problems and conditions?

When identifying people with musculoskeletal problems only in part specific conditions can be
identified as a cause of the problems. In others, either because of the ascertainment methods, or
because of lack of knowledge, a specific condition can not be defined. Therefore, the following
definitions of common problems and conditions have been included:

Musculoskeletal problems, unspecified
Widespread pain (including fibromyalgia)
Localised pain (low back, neck, shoulder, knee)
Specific musculoskeletal conditions
Osteoarthritis (OA)
Inflammatory arthritis (using RA as the index condition)
Osteoporosis (OP)

Musculoskeletal malformations and injuries will not be included in this report together with the
conditions above. They will however, partly be included among the determinants for
musculoskeletal problems.

8.2 Definitions of musculoskeletal problems,
unspecified

The term ‘musculoskeletal problems’ includes a diversity of complaints and diseases localised in
joints, bones, cartilage, ligaments, tendons, tendon sheaths, bursae and muscles. It is often difficult to
establish a medical diagnosis or an anatomical localisation for the complaints. Some complaints are
diffuse in localisation, and some individuals complain about pain from many, sometimes almost all,
parts of the body.

In this report we use the term ‘musculoskeletal problems’ for the general and non-diagnostic
approach to musculoskeletal complaints. This approach solves the problem of diversity in the field of
musculoskeletal complaints by defining the problems according to:

Localisation
Time period
Level of complaints

Localisation can be defined in a variety of ways. The most frequently used definitions combine
textual names of the body areas (e.g. neck or lower back) with an illustration on a body manikin (fig
2).
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Fig. 2 Body manikin as used to define back pain

An alternative is to present a blank body manikin and, ask the respondents to mark the areas
where they experience pain.

A definite time period should always be specified. The time period can range from “just now”
to “have you ever in your life experienced”. In different surveys time periods such as the previous
week, previous three months, and previous year have been used.

Definition of severity of complaints is not always made explicit. Questions like “have you had
pain in your neck in the last three months?” is often used. But there are probably large cultural and
individual differences in the decision of how much pain or discomfort you need to have before it is
regarded relevant to report it as pain. One solution to this problem is to include as much discomfort
as possible, with questions like “have you had any pain, discomfort or stiffness in your neck in the
last three months?” Alternatively one can focus on neck pain and function by linking the pain to pain
behaviour, like “have you been absent from work because of pain in your neck in the last three
months?”

WIDESPREAD PAIN

The occurrence of widespread pain has mostly been studied in the context of the ACR
(American College of Rheumatology) criteria for fibromyalgia (5) and the revised Manchester-
criteria for chronic widespread pain (6).
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Table 1: American College of Rheumatology, 1990 criteria for the classification of
Fibromyalgia 1.

1. History of widespread pain
Definition:

Pain is considered widespread when all of the following are present:
- pain in the left side of the body

- pain in the right side of the body

- pain above the waist

- and pain below the waist

In addition, axial skeletal pain (cervical spine or anterior chest or thoracic spine or low back)
must be present.

In this definition, shoulder and buttock pain is considered as pain for each involved side. “Low
back” pain is considered lower segment pain.

2. Painin 11 of 18 tender point sites on digital palpation
Definition:

Pain, on digital palpation, must be present in at least 11 of the following 18 sites:

- Occiput: Bilateral, at the suboccipital muscle insertions.

- Low cervical: bilateral, at the anterior aspects of the intertransverse spaces at C5-C7.
- Trapezius: bilateral, at the midpoint of the upper border.

- Supraspinatus: bilateral, at origins, above the scapula spine near the medial border.

- Second rib: bilateral, at the second costochondral junctions, just lateral to the junctions on
upper surfaces.

- Lateral epicondyle: bilateral, 2 cm distal to the epicondyles.

- Gluteal: bilateral, in upper outer quadrants of buttocks in anterior fold of muscle.

- Greater trochanter: bilateral, posterior to the trochanteric prominence.

- Knee: bilateral, at the medial fat pad proximal to the joint line.

Digital palpation should be performed with an approximate force of 4 kg.

For a tender point to be considered “positive” the subject must state that the palpation was
painful.

“Tender” is not to be considered “painful.”

* For classification purposes, patients will be said to have fibromyalgia if both criteria are
satisfied. Widespread pain must have been present for at least 3 months. The presence of a second
clinical disorder does not exclude the diagnosis of fibromyalgia.
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The ACR criteria have been widely used. However, these criteria do not define a distinct
disease entity. The Manchester-criteria require more genuinely diffuse pain, and associate the pain
more strongly with associated features of chronic, widespread pain, like tenderness, fatigue, and
psychological distress (7). The Manchester criteria have not been used in many studies up to now.
Both these criteria sets select persons at one end of a continuum of musculoskeletal pain. The more
widespread the symptoms are, the more other mental and bodily symptoms are reported.

LOCALISED PAIN

In general, localised pain will either be associated with a defined condition or in many cases will
not meet any agreed definition. In that instance the pain has to be described according to localisation,
duration and severity.

LOW BACK PAIN (LBP)

There is no common definition of low back pain. So far only in a small proportion of people
suffering from low back pain a specific cause can be identified (8). Useful definition for LBP for
population studies is the one proposed by the International Association for the Study of Pain (IASP)
(9:;10). Low back pain is defined as “any report of pain that occurs between the gluteal folds
inferiorly and the line of the 12th rib superiorly, plus sciatica and cruralgia even if there are no
concurrent symptoms in the back™ (10). Itis recommend, to add “excluding LBP due to pregnancy,
menstruation, viral infection and cancer” (11). A simple method in practical monitoring is to use a
body manikin showing a spatial definition of low back pain adapted from the cited definitions above
(see fig2).

The further classification of LBP is often based on the duration of pain: acute low back pain
(less than 6 weeks), subacute low back pain (between 6 weeks and 3 months), and chronic low
back pain (more than 3 months) (12). However, often low back pain is described as recurrent.
Different case definitions (of duration or pain intensity) have an impact, not only on prevalence, but
also on the sex and age distribution of LBP (13).

NECK PAIN

Definitions of neck pain in the epidemiological literature usually are based on the patient’s
subjective pain experience in the neck/cervical region. Patients are frequently asked to mark pain
drawings to show the areas where they experience pain, stiffness, numbness, or other symptoms

(14).

SHOULDER PAIN

The case definition of shoulder pain presents a number of difficulties. Shoulder pain may be the
result of many disorders within the shoulder, but it can also be caused by referred pain from internal
organs or from the spine. The lack of generally accepted criteria for the classification of shoulder
pain adds to the confusion (15; 16). It is probably best to define an area and include all pain from
this area for shoulder pain, even though pain from the shoulder can be felt in a wide area outside the
shoulder region, and pain from the spine and internal organs can be felt in the shoulder area.

KNEE PAIN

Knee pain can arise from disease in the joint itself or problems in the soft tissues adjacent to the
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joint (17). It might be caused by degenerative or inflammatory diseases or mechanical reasons,
sometimes related to trauma. Over the age of 50 it is usually attributed to degenerative changes.

The case definition for knee pain without an underlying known cause will be defined as pain in
the knee areas in a defined time period. If one focuses more specifically on joint disease, case
definitions of osteoarthritis and other joint disease must include radiological and clinical criteria as
well. Several studies have investigated knee pain in open population samples. They have differed
with respect to case definition and population characteristics such as age and sex distribution (17).

8.3 Definitions of specific musculoskeletal
conditions

INFLAMMATORY ARTHRITIS

The term inflammatory arthritis includes all conditions in which one or more joints are inflamed.
The classical symptoms and signs of inflammation in a joint are pain, warmth, swelling and loss of
function. If the inflammation is intense then the joint may also be erythematous. Typically a joint must
be both tender and show soft tissue swelling to be classified as inflamed. There are many causes of
joint inflammation including infection, crystal deposition (e.g. due to gout), and inflammation due to
immunological reactions. These immunological reactions may occur as a consequence of infection or
some other trigger (post-infective or reactive arthritis) or as part of an auto-immune disorder.
Systemic lupus erythematosus (SLE) and scleroderma are examples of multi-system auto-immune
disorders which include inflammatory arthritis among their manifestations.

RA is an auto-immune disorder which predominantly affects the joints. The majority of RA
patients have an auto-antibody called rheumatoid factor (RF), which is directed against
immunoglobulin G, detectable in their serum. RA affects predominantly the peripheral synovial joints
and spares the cartilaginous joints of the spine. By contrast, the spondarthritides are a family of
forms of arthritis which involve both the cartilaginous joints of the spine and the peripheral joints.
Members of this family include ankylosing spondylitis, psoriatic arthritis, reactive arthritis and the
arthritis associated with inflammatory bowel disease. Many patients with spondarthritis, in particular
ankylosing spondylitis, have at least one copy of the HLA-B27 gene. Inflammatory arthritis may
also occur as a manifestation of other medical conditions such as malignancy or endocrine disease. In
this report we have focused on conditions which affect the joints predominantly.

Rheumatoid arthritis

The definition of RA used in epidemiological studies has changed over time. Currently, the
preferred definition is the classification developed by the ACR (18) (Table 2). For epidemiological
surveys the onset of RA should be considered as the time at which the ACR criteria are first satisfied.
Alternatively the report of a physician report of RA can be used as a case definition. Another
approach is the combination of a self-administered self-administered screening questionnaire
followed by examination of the positive responders.
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Table 2. RA-definition ACR-criteria.

Criterion Definition
1. Morning stiffness Morning stiffness in and around the joints, lasting at least 1 hour
before maximal improvement

2. Arthritis of 3 or more At least 3 joint areas simultaneously have had soft tissue swelling
joint areas or fluid. The 14 possible areas are: right or left PIP, MCP, wrist,
elbow, knee, ankle and MTP joints*

3. Arthritis of hand joints At least one area swollen in the wrist, MCP or PIP joints

4. Symmetric arthritis Simultaneous involvement of the same joint areas (as defined in
2) on both sides of the body (bilateral involvement of PIPs,
MCPs or MTPs is acceptable without absolute symmetry)

5. Rheumatoid nodules Subcutaneous nodules, over bony prominences, or extensor
surfaces, or in juxta-articular regions

6. Serum rheumatoid factor | Demonstration of abnormal amounts of serum rheumatoid factor
by any method for which the result has been positive in less than
5% of normal control subjects

7. Radiographic changes Radiographic changes typical of rheumatoid arthritis on
posteroanterior hand and wrist x-rays, which must include
erosions or unequivocal bony decalcification localised in or most
marked adjacent to the involved joints

* MCP = Metacarpophalangeal joint; MTP = Metatarsalphalangeal joint; PIP = Proximal
interphalangeal joint

A patient is said to have rheumatoid arthritis if he/she satisfies 4 out of 7 criteria. Criteria 1 to 4
must have been present for at least 6 weeks (18).

Other forms of inflammatory arthritis

As mentioned above other types of inflammatory arthritis such as spondarthritis, gout, and
Lyme arthritis should also be considered when estimating the burden of musculoskeletal disease.
Conditions such as ‘probable RA’ or undifferentiated polyarthritis, which could be the prodromal
stage of different arthropathies, should also be included in epidemiological studies.

Inflammatory arthritis may also occur in childhood. There is no universally accepted definition
of childhood arthritis. The three most widely used definitions are those developed by the ACR, the
European League Against Rheumatism (EULAR) and, most recently, the International League of
Associations for Rheumatology (ILAR) (19). They differ in nomenclature, in the minimum duration of
symptoms, and have different inclusion and exclusion demands. Each describes a somewhat different
group of patients. The ILAR criteria seek to describe homogeneous groups of patients but have not
been validated for epidemiological studies

OSTEOARTHRITIS
Arecent definition of OA has been developed 1994 at a workshop sponsored by the American

26 Musculoskeletal Problems and Functional Limitation



Academy of Orthopaedic Surgeons (AAOS), National Institut of Arthritis, Musculoskeletal and Skin
Diseases (NIAMS), National Institute on Ageing, Arthritis Foundation and Orthopaedic Research
and Education Foundation (OREF) (Kuettner 1995):

Osteoarthritis is a group of overlapping distinct diseases, which may have different etiologies but with
similar biologic, morphologic, and clinical outcomes. The disease process not only affect the articular
cartilage, but involve the entire joint, including the subchondral bone, ligaments, capsule, synovial
membrane, and periarticular muscles. Ultimately, the articular cartilage degenerates with fibrillation,
fissures, ulceration, and full thickness loss of the joint surface.

This condition is characterised by focal areas of loss of articular cartilage within synovial joints,
associated with hypertrophy of bone (osteophytes and subchondral bone sclerosis) and thickening of
the capsule. In this sense it is the reaction of synovial joints to injury. This phenomenon can occur in
any joint, but is most common in selected joints of the hand, spine, knee, foot and hip.

This pathological change, when severe, results in radiological changes (loss of joint space and
osteophytes), which have been used in epidemiological studies to estimate the prevalence of OA at
different joint sites. A Kellgren and Lawrence radiological OA score (table 3a-b) of 2-4 is still the
most widely used definition of radiological OA in epidemiological studies (20).

Table 3a. Grades of severity of osteoarthritis of the hip (20).

Grade | Definition

possible narrowing of joint space medially and possible osteophytes around femoral

Grade 1 head

Grade 2 | definite narrowing of joint space inferiorly, definite osteophytes and slight sclerosis

marked narrowing of joint space inferiorly, slight osteophytes, some sclerosis and

Greite 3 cyst formation and deformity of the femoral head and acetabulum

gross loss of joint space with sclerosis and cysts, marked deformity of femoral head

Grade 4 and acetabulum and large osteophytes

Table 3b. Grades of severity of osteoarthritis of the knee (20).

Grade | Definition

Grade 1 | doubtful narrowing of joint space and possible osteophytic lipping

Grade 2 | definite osteophytes and possible narrowing of joint space

moderate multiple osteophytes, definite narrowing of joint space and some

Gl S sclerosis and possible deformity of the bone ends

large osteophytes, marked narrowing of joint space, severe sclerosis, and definite

Grade 4 deformity of the bone ends
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Some (but not the majority) of people with these pathological (radiographic) changes have joint
symptoms (pain, stiffness and loss of function) that are likely to be related to the presence of the joint
pathology. Symptoms are not specific, and no clinical definition of OA at any joint site has been
properly validated. Symptoms vary with time, as well as between joint sites and individuals, and are
dependent on many variables other than the joint damage. There are clinical criteria (table 4) for the
classification of OA of hand, hip and knee. Pain is an obligatory symptom in these OA classifications.
These criteria have hardly been used in population studies because of the lack of validation.

Table 4. Algorithm for classification of osteoarthritis of the hip, ACR-Criteria

Clinical and radiographic:

Hip pain for most of the days of the prior month
1. Erythrocyte sedimentation rate <20mm/h
2. Radiographic femoral and/or acetabular osteophytes
3. Radiographic hip joint space narrowing

4. Radiographic hip joint space narrowing

Ostearthritis presents if items 1,2,3 or 1,2,4 or 1,3,4 are present

Idiopathic osteoarthritis is divided into a localized or a generalized form, which is involving three
or more joint groups. Patients with an underlying disease that appears to have caused the joint
destruction (e.g. chronic trauma) are classified as having secondary OA.

OSTEOPOROSIS

Osteoporosis is defined as a systemic skeletal disease characterised by low bone mass and
microarchitectural deterioration of bone tissue, with a consequent increase in bone fragility and
susceptibility to fracture. In 1994, an expert panel convened by the WHO (WHO 1994)
operationalised this concept by defining diagnostic criteria for OP based on measurement of bone
mineral density (BMD):

Osteoporosis: a BMD value more than—2.5 standard deviations (SD) below the mean BMD
of young adult women (BMD T-score < -2.5).

Osteopenia (low bone mass): A BMD value between—1 and —2.5 SD below the mean BMD
of young adult women (-2.5 <BMD T-score <-1).

Clinically, OP is recognised by the occurrence of characteristic low trauma fractures; the best
documented of these are hip, vertebral and distal forearm fractures.

Hip fracture

Ahip fracture is a fracture of the proximal femur, either through the femoral neck (sub-capital
or transcervical fracture; intracapsular) or through the trochanteric region (intertrochanteric or
subtrochanteric; extracapsular). Intracapsular fractures are usually classified according to the Gar-
den scale: type I incomplete, type Il complete without displacement, type III complete with partial
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displacement, and type IV complete with full displacement. Extracapsular fractures are classified
according to stability (stable/unstable) and displacement (present/absent). These classification
systems have a major influence on the choice of orthopaedic interventions, such as internal fixation
and arthroplasty. Whether the aetiology of the two fractures also differs remains contentious. Some,
but not all, studies have suggested that osteoporosis plays a greater role in causing extracapsular
fractures than intracapsular fractures. The gold standard for fracture definition at the proximal femur
isradiological.

Vertebral fracture

Vertebral fracture has been the most difficult osteoporosis-related fracture to define. The
deformities that result from OP are usually classified into three forms: crush (involving compression of
the entire vertebral body), wedge (in which there is anterior height loss), and biconcave (where there
is relative maintenance of anterior and posterior heights with central compression of the endplate
regions). The difficulty in deciding whether a vertebra is deformed results from variation in the shape
of vertebral bodies both within the spine and between individuals. Initial studies of vertebral OP
utilised subjective methods of defining the radiographic appearance of individual vertebral bodies.
Such qualitative approaches often led to within- and between-observer disagreements as to the
presence or absence of deformity. This difficulty resulted in attempts to quantify deformity using
measurements of vertebral dimensions. These morphometric approaches have culminated in
algorithms which compare the extent to which ratios between anterior, posterior and mid-vertebral
heights (corresponding to wedge, biconcave and crush deformities), differ from vertebra-specific
mean values in the general population. The normal ranges for these height ratios are estimated from
aradiographic population survey, and cut-oft values for each type of deformity are arbitrarily
assigned to points on the distribution of these ratios (3 SD or 4 SD).

While these morphometric approaches are widely utilised for research purposes, radiographic
criteria for the semi-quantitative assignment of vertebral deformities have also been derived. Inthe
most widely used system, vertebral deformities may be classified as mild (20-25% height loss),
moderate (25-40% height loss), or severe (> 40% height loss). Estimates suggest that between 10
and 30% of vertebral deformities reach primary care attention in Europe (21;22).

Distal forearm fracture

The most common distal forearm fracture is Colles’ fracture. This fracture lies within one inch
of the wrist joint margin and is associated with dorsal angulation and displacement of the distal
fragment of the radius often accompanied by a fracture of the ulna styloid process. As with hip and
vertebral fractures, distal forearm fractures require radiographic confirmation.
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9 MUSCULOSKELETAL PROBLEMSAND
CONDITIONS: OCCURRENCE, TRENDS,
AND DETERMINANTS

9.1 Introduction

The occurrence of musculoskeletal problems and conditions is measured using incidence and
prevalence.

Incidence is defined as the number of new “cases” occurring during a defined time period in a
defined population. It is expressed as a rate e.g. four per 100,000 per annum.

Prevalence is defined as the total number “cases’ present during a defined time period ina
defined population. It is expressed as a proportion e.g. 20 per 100.

Published figures for the prevalence and incidence of musculoskeletal problems and conditions
show large variations. The variation is large for both unspecified problems and specific
musculoskeletal conditions. Much of the variation is due to methodological differences between
studies, especially differences in case definition.

9.2 Musculoskeletal problems, unspecified

Most population studies have focused on musculoskeletal pain from one area of the body, e.g.
LBP, neck pain, or knee pain. A few studies have considered the diversity of different degrees and
localisation of some or all sorts of musculoskeletal pains in unselected populations.

In one of these, a Norwegian survey among adults aged 20-72 years, only 15% reported no
pain during the previous year (23). 58% reported that they had had musculoskeletal pain during the
previous week, and 15% had had musculoskeletal pain every day during the previous year. LBP was
the commonest musculoskeletal pain, 53% of the population reporting LBP during the previous year.
Pain from head (49%), neck (48%), and shoulder (47%) was also experienced by nearly halfthe
population during the previous year. More women reported musculoskeletal pain than men, in all
areas of the body. Of the persons who reported musculoskeletal pain, women reported pain from
more body areas (mean 4.1) than men with pain (mean 3.3).

In a German Survey of more then 7000 adults aged 18-79 years, 75% reported
musculoskeletal pain in the previous 12 months and 52% in the last 7 days. LBP was again the
commonest musculoskeletal pain, 57% reporting LBP during the previous year and 34% in the last 7
days. All age bands were affected, already 70% of the population below age 30 reported pain in the
12 months prior (Dreinhéfer 2003, personal communication).

Several studies indicate that the population is largely heterogeneous with respect to
musculoskeletal pain. Only a small fraction is free of musculoskeletal pain over time. The group
reporting strictly localised pain is also relatively small, as is the group at the other end of the
continuum, persons with chronic, widespread pain. Between these groups there are numerous
combinations of musculoskeletal pain states, varying in intensity, duration, and extent of distribution.
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WIDESPREAD PAIN

Occurrence

Population based three-month prevalence estimates for fibromyalgia and chronic widespread
pain (CWP) vary between 0.66 and 11% — most studies range between 2-4%. In female and
middle-aged populations fibromyalgia prevalence is around 10%.

Trends

The prevalence of chronic widespread pain increases with age in both sexes until about the
sixth decade, and thereafter decreases slightly. CWP is much more common in women. The
prevalence of chronic, widespread musculoskeletal pain in women is about double the prevalence in
men. The female preponderance in diagnosed fibromyalgia is even more marked, (male:female ration
1:10). CWP seem to be more frequent in individuals with low education (7).

Even though symptoms of muscular rheumatism and tender points were noted at the beginning
of the 19th century, common case definitions for fibromyalgia were established first in 1990 with the
ACR-criteria. To our knowledge there are no reliable epidemiological data on time or geographical
trends during this (in the epidemiological context) short period of time.

Pain in one area of the body increases the risk of pain in other areas, and many types of pain
are part of complex pain syndromes (24). There are indications that widespread pain has poorer
prognosis than localised pain according to treatment effect and work ability.

Determinants

The aetiology of fibromyalgia is still mostly unknown, although a multitude of possible risk
factors are associated with fibromyalgia in cross-sectional studies (8). Female sex is an obvious risk
factor, and low education also seems to be a risk factor.

A variety of symptoms other than pain are associated with fibromyalgia and chronic,
widespread pain. The temporal relationship between these symptoms (fatigue, physical
deconditioning, sleep disturbance, psychological distress, numbness, paraesthesia, irritable bowel
syndrome and cognitive dysfunction) cannot normally be determined. However, the relationship
between depression and chronic pain has been examined in a large prospective study (25). In this
eight-year follow-up study depression predicted chronic musculoskeletal pain (OR =2.1), and
conversely, pain predicted depression (OR =2.9). Negative major life events have in a prospective
study been shown to predict both pain and disturbed sleep at four-year follow-up (26).

LOW BACK PAIN

Occurrence

LBP is the most commonly reported musculoskeletal condition. 53% of the referred Norwegian
population reported LBP during the previous year (23). The difference between the genders is small
(55% women, 51% men). Life-time prevalence (having ever experienced) of LBP differs between
58 and 84% (10).

LBP may be localised or a part of different levels of widespread pain. In a cross-sectional
study demographic, lifestyle, and pain characteristics for these two groups, as well as functional
ability differed considerably. 31% of the population reported LBP during the previous week. In this
group only one in four had LBP as their only pain, while 32% had LBP together with pain from at
least four other areas of the body. LBP was more often reported together with widespread pain in
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women, in middle-aged, and in persons with long-lasting and constant pain. Persons with LBP as
part of widespread pain rated their pain as more intense and severe, and their overall health as poor,
compared with persons with localised LBP. Responders with LBP as part of widespread pain had
more frequent sleep problems, and more frequent low or high BMI (Body Mass Index) values (27).

Trends

One of the few studies on time-trends of low back pain was carried out in the UK and showed
arise in the prevalence in the period 1980-2000 (28). The prevalence and incidence of low back
pain seems to be moderately increasing, while the functional consequences of low back pain,
especially work disability explained by low back pain, are increasing far more markedly than the
occurrence.

These UK researchers thought that the most probable reason for this was that cultural changes
have led to a greater awareness of minor back symptoms and willingness to report them. This shift
may also have rendered back pain more acceptable as a reason for absence attributed to sickness.”

Determinants

Degenerative changes such as osteochondrosis or narrow spinal canal as well as congenital
(scoliosis) or posttraumatic deformities can cause LBP. Individual life style factors and work-related
and non-work related physical and psychosocial factors can play a role in the development of LBP.
All these factors can also affect prognosis of LBP and the functional ability of persons with LBP.
Several reviews of risk factors are available for work-related factors (29;30), risk factors in general
(31;32), specific life style factors (33-38), and psychological factors (33;38). The results of these
reviews are summarised in table 5.

Table 5. Risk factors for occurrence and chronicity flow back pain (adapted from 39)

Occurrence Chronicity
Age
Physical fitness Obesity
Individual factors Strength of back and abdominal | Low educational level
muscles High levels of pain and disability
Smoking
Stress
Anxiety Distress
Psychosocial factors Mood / emotions Depressive mood
Cognitive functioning Somatization

Pain behaviour

Manual material handling

Bending and twisting Job dissatisfaction

Whole-body vibration Unavailability of light duty on
General factors Job dissatisfaction return to work

Monotonous tasks Job requirement of lifting for %

Work relations / social support of the day

Control
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Established risk factors for low back pain are lifting, carrying, pushing, pulling, heavy work,
working in awkward postures and dissatisfaction about work. However, most LBP cases are not
due to these work-related physical factors. Increasing research has been done for psychosocial
factors, and these data reveal the risk factors depression, fear, psychological stress, attitudes,
cognitions (catastrophising), and fear-avoidance. In the search for new factors that are associated
with the development of chronic LBP and related disability, a new promising concept is ‘fear-
avoidance’. This concept refers to an unhealthy coping strategy. Certain persons have such a high
level of fear of pain, that in case of a pain period, avoidance behaviour (in particular avoidance of
movements and physical activity) is generated that will lead to continuation of the pain and disability.
This results in a vicious circle leading to chronic pain. In rehabilitation, successful treatments have
been developed based on this model and trials in primary care are underway. These prevention
initiatives should target beliefs about low back pain, in particular coping strategies (40;41).

NECK PAIN

Occurrence

Point prevalence estimates for neck pain vary from 9.5% - 35%, most studies range from 10-
15% (14). In Norway, pain from the neck was experienced by nearly half the population during the
previous year (23). The difference between the genders was large (58% women, 37% men). The
same is true for Germany, where 50% of women and 30% of men experienced neck pain in the last
12 months (Dreinhofer 2003)

Trends

Neck pain is more common in women. Reports results of the age distribution of neck pain are
sparse, but neck pain seems to be more frequent in young and middle-aged. In a Swedish survey the
point prevalence of neck pain was highest in the middle-aged groups (42), while a Norwegian survey
found one year-prevalence of neck pain to be higher in the young and middle-aged, especially
among women (23). Probably chronic neck pain is more frequent in middle-aged, while the younger
age-groups more often experience transient or recurrent neck pain. The differences in methodology,
especially case definitions, are so large that we cannot spot any reliable time-trends or geographical
differences.

Determinants

According to a systematic review on physical risk factors (43;44) there is some evidence that
long duration of sedentary posture and twisting or bending of the trunk are risk factors for neck pain.
For most other factors the evidence is inconclusive mostly due to low methodological quality of many
studies. Probably also neck flexion, arm force, hand-arm vibration and workplace factors play arole
inneck pain. There is some evidence for the following psychosocial risk factors: high quantitative job
demands, low social support, low job control, high as well as low skill discretion and low job
satisfaction. The results of these reviews are summarised in table 6.

SHOULDER PAIN

Occurrence

One-year prevalence estimates for shoulder pain vary between 6.7% and 61%. This variation
is probably mostly due to very different case definitions, 6.7% is the prevalence of persons with
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subacromial shoulder pain lasting more than 6 weeks, while 61% had pain, tenderness and stiffness
in the shoulders at least once during the past year (15).

Trends

Shoulder pain seems to be a little more frequent in women than in men. Chronic shoulder pain
is more often experienced by the middle-aged or elderly. The one-week prevalence (23) shows a
slight female preponderance for shoulder pain, and a rather even age distribution with slightly
increasing tendencies until the mid sixties. The difference in case definition and study methodology is
so large that we cannot spot any reliable time-trends or geographical differences.

Determinants

Both physical load and the psychosocial work environment seem to be associated with
shoulder pain, although the available evidence was not consistent for most risk factors. The most
established risk factors for shoulder pain are repetitive movements, vibration, duration of
employment and job satisfaction (45). The results of these reviews are summarised in table 6.
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Table 6. Overview of potential risk factors for neck and shoulder pain and the judgement

of proof. (Adopted from 46)

Risk factor/indicator Proof*
Life style factors

Overweight +
Smoking +
Alcohol 0
Driving cars +
Physical inactivity +
Sports activities i
Work-related physical strain

Lifting, carrying, pushing, pulling ++
Often bending and twisting trunk +
Heavy work ++
Static work postures) +
Sitting at work 0
Awkward postures (e.g. bent truck posture of more than 60°) +
Work related psychosocial strain

Mental stress 4+
Dissatisfied about work ++
High working speed +
Lack of social support ++
Lack of development in work/monotonous work ++
Lack of autonomy or control ?
Psychosocial factors (general)

Social support ?
Abuse ?
Psychological factors

Depression, fear, psychological stress ++
Pain hypersensitive personality 0
Personality characteristics ?
Attitude, cognitions (catastrophising), fear-avoidance beliefs ++

0 = relationship unlikely,

+ = relationship probable,

++ = relationship proven;

? = unknown or conflicting results
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KNEE PAIN

Occurrence

Studies of knee pain prevalence give rather consistent figures of around 19% for one month
prevalence and 25-28% for one-year prevalence (17). These figures are consistent despite of
differences in methodology (case definition, age groups, and inclusion criteria), a somewhat surpris-
ing finding,

Trends

There is more knee pain in younger men and in older women (17). In one study knee pain
showed a clear gradient across socio-economic groups, with the more socially deprived groups
having higher pain prevalence (1). Knee injuries and soft tissue problems are more frequent in young
age and among males, while osteoarthritis is more common in the elderly, especially elderly women.
In the age 20-29 years 27% of men and 21% of women reported in the German survey knee pain in
the last 12 month, between 60-69 years there were 46% of women and 36% of men.

Knee pain is reported from all cultures. A person’s evaluation of their knee pain varies with social
and ethnic groups.

Determinants

One risk factor for knee pain is sports injuries, especially in younger age. Other possible risk
factors are obesity, social class, occupational lifting, bending or squatting (17).

9.3 Specific musculoskeletal conditions

INFLAMMATORY ARTHRITIS

There are no data on the prevalence of all forms of inflammatory arthritis combined. A UK
study of incident cases of inflammatory polyarthritis (two or more inflamed joints) showed that
around half'the cases satisfied the ACR criteria for RA at the time of presentation to primary care
and the proportion satisfying these criteria rose to 75% after 5 years of follow-up (47). This
suggests that the overall burden of inflammatory arthritis in Europe may be up to twice as high as that
estimated from prevalence studies of RA.

RA is the most common form of inflammatory arthritis in Europe. The second most common
form is spondarthritis (considering all members of this family together). However, there is very little
information about the occurrence of the spondarthritides as a whole, especially at the population
level and so we have not included this as a main topic in the report.

RHEUMATOID ARTHRITIS

Methods

Prevalence studies were identified from 16 countries and incidence studies from five countries
(table 7). The majority (15 out of a total of 21 studies) used the 1987 ACR criteria for the
classification of RA.

Occurrence
Estimates of the annual incidence of RA range from 4—13 per 100,000 for adult males and 13-
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36 per 100,000 for adult females. Estimates of the prevalence of RA range from 1-6 per 1000 for
men and 3-12 per 1000 for women. In all studies the prevalence was higher in women than men
(the ratio varied from 1.7 to 4.0).

Trends

For both men and women there appears to be a gradient in the prevalence of RA going from
south (lowest) to north (highest). For example the prevalence of RA in men in Finland is reported as
0.6%, in France it is 0.32% and in Italy 0.13%. In women the prevalence in the same three countries
is 1%, 0.86% and 0.51%. These figures are not directly comparable because they are not age
standardised but nevertheless, the pattern seems clear.

There is evidence from a number of sources that the incidence of RA in women fell between the
1960s and 1980s and has since stabilised. This fall is now reflected in recent prevalence figures for
RA from the UK which show that, since the 1960s, there had been an approximate 25% fall in RA
prevalence in women aged 16-74. The prevalence in women aged 75 and over rose slightly and that
inmen aged 45 and over rose by around 25% (48).

Determinants

RA tends to cluster in families. In all European studies there is a consistent association between
RA and the highly polymorphic HLA-DR1 gene of the HLA Class Il region. All the DRBI1 alleles
which are associated with RA share a similar amino-acid sequence in the third hypervariable region
of'the gene. This is called the RA shared epitope. The specific shared epitope bearing allele varies in
different European populations. However, the shared epitope is not the only gene involved in RA
susceptibility and severity.

There are a number of non-genetic risk factors for RA. Some cases of RA appear to be
triggered by common infections or by immunisation. There is a very complex relationship between
RA and a variety of reproductive factors. The fall in the incidence and prevalence of RA in younger
women observed since the 1960s has been attributed to a protective effect of the oral contraceptive
pill (or to some other factor associated with its use). The onset of RA during pregnancy is rare and
pre-existing RA usually goes into spontaneous remission during pregnancy. By contrast RA onset is
more common than expected by chance immediately following childbirth, and women with RA often
experience flares in the post-partum period. Lifestyle determinants of RA include smoking and
possibly obesity. It is likely that the risk factors for RA act in a cumulative fashion.
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Table 7. Prevalence and incidence of rheumatoid arthritis from individual studies across
Europe

Countr Sample Classifi Age
North tg Years Size Sample Type Age Gender cation Prevalence Incidence bagds
South (to nearest pie Typ Group Criteria % /100,000 (yrs)
10) used Y
Iceland 1974-83 13.860 Random 39-67 Both 1958 0.238 0
Finland 1989 13.000 ITEITETIES 216 Men 1987 0.6 !
Register Women 1
1974-5 Population, Both 42 0
Finland 1980-5 Tmillion Insurance 216 1987 39
1990 Register <39
1988-93 County Men 13.75 6
Norway 356.480 Register 20-79 Women 1987 36.73
1994 . Men 0.19 6
Norway 10.000 Population 20-79 Women 1987 067
Sweden 1965-67 15.270 Population 31-74 Both 1987 0.27 0
Russia 1998 380 Population =20 Both 1987 1.42 6
? Men 0.3
? ?
Denmark 19.100 ? 215 Women ? 1o
2000 . Men 0.44 4
>
UK 6.590 GP Register =216 Women 1987 716
1991 . Men 12.7 8
>
UK 2.800 Population =215 Women 1987 343
Czech 1965 " Men 0.3 6
. >
Republic 1.420 Population 15 Women 1958 05
Germany 1990 11.530 Population =20 Both 1987 0.83 0
1996 . Men 0.32 0
>
France 1.670 Population =218 Women 1987 086
1986-9 . Men 4.7 10
France 529.510 Population 20-70 Women 1987 127
Slovakia 1970’s 951 =35 Both 1958 1.3
0
Italy 1991-2 4.460 Population 216 Men 1987 0.13
Women 0.51
. 1990-1 Cross- Men 0.09 7
Yugoslavia 2.180 sesiione] 220 Women 1987 029
1965 1/10 Random Men 0.3 6
Bulgaria 4.320 Sample of 215 ROME
population emE 1.2
Poly-stage
Spain 2000 2.190 random =220 Both 1987 0.5 7
sampling
1987-95 ' Men 0.21 7
> o
Greece 128.920 Population =216 Women 1987 048 15-36

Treatment is one of the most important determinants of outcome in RA. In recent decades the
range of drug therapy and the strategies for using existing therapies have improved, and the outlook
for patients with RA, providing that they have access to the appropriate expertise, is significantly
better now than it was two decades ago.

CHILDHOOD ARTHRITIS

Methods

We have only included studies which encompassed the whole age range of childhood (i.e. up to
the 15th or 16th birthday).

Occurrence

Studies of the incidence of childhood arthritis from a variety of European countries (table 8)
give results of 3 - 20 per 100,000 children per year.
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There are two different approaches to studying the prevalence of childhood arthritis. One aims
to identify children with current arthritis (point prevalence) and the second type aims to identify all
children who, up to the point of the survey, have had arthritis (cumulative prevalence). Since
childhood arthritis has a high spontaneous remission rate these two approaches give quite different
results. There have been prevalence studies for childhood arthritis from 9 countries (table 5).
Although the results differ, the similar incidence rates in different countries suggest that the variation in
prevalence reported can be attributed to methodological differences rather than a true difference
between countries.

Trends

There is no evidence of any geographical variation in the occurrence of childhood arthritis
within Europe, nor of any time trends (see data from Finland in table 5).

Determinants

There are a number of different sub-types of childhood onset arthritis. Each has a different set
of genetic associations. There have been very few studies of non-genetic risk factors. Breast-feeding
may reduce the risk of childhood arthritis. There is some evidence of a cyclical pattern to the
incidence of childhood arthritis which suggests an infectious trigger. However, no single infection has
been implicated

Table 8. Prevalence and incidence of juvenile onset arthritis from individual studies across
Europe

Sample
Size e . Age
Sample Age Classification | Prevalence | Incidence
SR | EINE | ([ Type group | 8"9€T | Criteria used | /100,000 | /100,000 | Pands
nearest (yrs)
10)
1985- Males 97 16.1
Norway 94 48220 Population | <16 EULAR 4
Females 202 294
386- Males 20
Scotland 35250 Population | <15 Other 0
Females 60
Sweden 1983 400600 | Population | <16 Both EULAR 56 12 8
Denmark | 127" | 100000 | Clinic <16 | Both 6-8
1980 13.8
. 275190- .
Finland 1985 264230 Registry <16 Both Other 15.1
1990 13.5
;280' Males 17 2.7
Germany 247900 | Population | <16 EULAR 0
Females 23 4.3
;Z%' 60960 10
UK Registry <16 Both EULAR
92280 10
éggl' 964280 | o, 8 19
France ijvce‘ 1T <16 | Both EULAR
618140 v 10 13
Turkey | 1997 | 46810 | Lield <16 | Both Other 64
Survey
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OSTEOARTHRITIS

Methods

There are very few studies which have looked at the occurrence of generalised OA or of the
prevalence of ‘OA at any site’. This is because the most widely accepted classification criteria for
OA require radiographic evidence of the disease and it is considered unethical to X-ray more than
one or two joints in an individual participant in a survey.

Occurrence

We have identified prevalence studies of OA at a variety of anatomical sites from 7 European
countries (table 9). The largest European study was conducted in Zoetermeer in the Netherlands in
the mid 1980s. There are too few comparable studies to draw any conclusions about geographical
variation in prevalence. The prevalence of radiological osteoarthritis rises with age so that, for
example, in people age 55-74 the prevalence of OA of the hand is 70%, foot OA 40%, knee OA
10% and hip OA 3% (49). Below the age of 45 men are affected more often than women. Over
the age of 45 women are affected more often. The burden of OA on the health service may be
measured by the number of GP consultations with this diagnosis and by the number of large joint
replacements performed. Variations in the age and sex-standardised number of joint replacements
may be due to underlying differences in the epidemiology of OA between countries, but are more
likely to be due to differences in health service provision (50).

Trends

There is no evidence as to whether the age and sex specific incidence of OA has changed over
recent decades. However the population burden of OA will increase over the next years for two
reasons. The first reason is the ageing of the population. All studies have shown that the prevalence
of OA at all sites continues to rise into extreme old age. Therefore, as the population ages, so will the
proportion of people experiencing pain and physical disability as a consequence of OA. Secondly,
the principal non-genetic risk factor for OA (in particular OA knee) is obesity and the prevalence of
obesity in Europe is also rising.

Determinants

Some types of OA are hereditary. This applies particularly to the type of OA which affects the
finger joints. There are four main categories of non-inherited risk factor for OA. These are congenital
abnormalities (OA hip may be a late complication of congenital dislocation of the hip or hip
dysplasia); trauma (OA often develops in a joint which has previously experienced a serious injury
such as a fracture; or been operated on); overweight (being overweight is the strongest risk factor
for developing OA of the knee — particularly when bilateral, it is also a risk factor for OA hip —again
particularly bilateral hip OA) and occupation (e.g. involves a lot of bending and squatting).
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Table 9a. Osteoarthritis Incidence

. Sample Classification CO)-(arthrosis Goparthros
Country | Location | Years size Sample type | Age group | Gender Criteria used Incidence Incidence
/100.000 /100.000

Finland | Orivesi 1985-1986 | 13700 | Population 0+ I\V/&Ilf)r;en Clinical defined OA 599 (469 — 7.
P Men 11(9-13)
Sweden | Malmo 1950-1954 | 500 453 | population Women | Clinical defined OA | 10 (8 - 12)
Both 10(9-11)

o 207 638 Men 200 (189 —211) |36 (31 —41)

1981-1983 | 42 579 | registry 36 —76 Women | Clinical defined OA | 173 (150 — 196) | 89 (73 — 105

250217 Both 195 (185 — 205) | 45 (40 — 50)

Table 9b. Osteoarthritis Prevalence Clinical Criteria

e Coxarthrosis | Gonarthrosis | OA of the |
. . Classification
Country | Location Years | Sample size | Age group | Gender Criteria used prevalence | prevalence prevalence
/100.000 /100.000 /100.000
. Men 0,5 (0,3-10,6)
e Orvesi IS5 13 700 0+ Women | Clinical defined OA 1,7(1,5-1,9)
Both 1,1 (0,9-1,3)
Finland Men 4,1 (3,6 —4.,6)
MFHS 1993 | 7220 30+ Women | Clinical defined OA 6,0 (5,5—6,6)
Both 5,1 (4,6 —5,6)
UK Wensleydale 1954 570 55+ Men Clinical defined OA 5.2 (2,5-8,0) |10,0(7.8-12.1)
and Leigh 1550 Women | K&L + pain 54(2,9-179) |17,9 (15.3-20.0)
. Clinical defined OA
UK Chingford 1992 990 45 - 64 Women T A e 5.8 (4,3-17.3)
Spain Various 2000 | 2190 20+ Both American College of Rheumatology 102 (8.5 11.9) 6,2 (5.9-6.:
. 150 59-101 Men . 3.3
Iceland | Nursing Home | 1994 97 62-103 Women American College of Rheumatology 6.8
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Table 9c. Osteoarthritis Prevalence Radiographic Criteria

Classification

Coxarthrosis

Gonarthrosis

Country Location |Years |Sample size | Age group | Gender | ~ . . prevalence prevalence
Criteria used 1100.000 /100.000
15+ Men 0,9 (0,4—-1,4)
. Women 0,6 (0,3-0,9) |6,1(4,9-17,3)
Bulgaria Sofia 1964 |4320 e Men Kellgren and Lawrence 2.0(0.9-31) |58(58-78)
Women 0,8 (0,1 —1,5)
Men
35-74
. Women 21,0 (17,5-24,5
UK Leigh 1954|501 5 e Men Kellgren and Lawrence 25,0 (19.5-30,5) | 31.0 (27.2-34.5
Women 15,0 (10,7-19,3)
Men
34 -74
UK Women 14,0 (10,0-18,C
Wensleydale | 1958 | 630 e Men Kellgren and Lawrence 22,0 (14,0-30,0) | 28.0 (23.3-32.7
Women 16,0 (10,1-21,9)
UK .
Chingford 1988 |985 45 - 64 Women Kellgren and Lawrence 12,0 (10,0-14.C
Netherlands Men 12,2 (10,4-14,C
Zoetermeer | 1975 | 2600 35+ Women Kellgren and Lawrence 19.7 (17.5-21.6
S %erlnen 17,0 (13,2-20,¢
Czechoslovakia | Piestany 1962 | 800 ise Men Kellgren and Lawrence 17,0 (11,5-22,5) | 23.0 (19.0-27.(
Women 10,0 (5,8-14,2)
i Men 16,0 (5,8-26,2)
Germany Oberhorlen | 1960 | 120 55+ Women Kellgren and Lawrence 10,0 (2.9-17.1)
. Men 17,0 (9,4-24,6)
Switzerland Azmoos 1970 |220 55+ Women Kellgren and Lawrence 70 (2.6-114)
. Men 12
Iceland Population | 1998 | 1520 35+ Kellgren and Lawrence
Women 10




OSTEOPOROSIS

Methods

We examined the prevalence of vertebral deformity as recorded in the EVOS (European
Vertebral Osteoporosis Study) study (table 10). EVOS is a Europe wide monitoring study involving
36 centres from 19 countries. It was conducted between 1990 and 1993. Each centre was asked to
recruit an age and sex stratified random sample of 600 subjects (300 women and 300 men) aged 50
years and over from a population based sampling frame, with the aim of recruiting 50 individuals of
each sex in each of five year age bands from 50-54 to 75 years and over. Subjects were invited by
letter to attend for an interviewer administered lifestyle questionnaire, and radiographs of the thoracic
and lumbar spine.

Lateral thoracic and lumbar spine radiographs were taken according to a standard protocol.
Prior to the study each centre forwarded sample radiographs to the radiology co-ordinating centre in
Berlin for quality assessment and to check compliance with the protocol. All study radiographs were
evaluated morphometrically using a translucent digitizer and cursor. Six points were marked on each
vertebral body from T4 to L4 to describe vertebral shape. Using these six points, anterior (Ha),
middle (Hm), and posterior heights (Hp) were determined for each vertebral body. The McCloskey-
Kanis method was used to define vertebral deformity. In this method a predicted posterior height
(H-pred) is calculated for each vertebra from the posterior heights of up to four adjacent vertebra.
Vertebral deformity is present if any of the following criteria are met:

Ha/Hp decreased and Ha/H-pred <3 standard deviations (SD) below reference mean;
Hm/Hp decreased and Hm/H-pred <3 SD below reference mean;
Ha/H-pred decreased and Hp-H-pred <3 SD below reference mean. (51)

Information on the incidence of fractured neck of femur was taken from the EUROSTAT and
OECD websites and is based on hospital discharge rates. The great majority of cases of fractured
femur require hospital admission.
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Table 10 Prevalence and incidence of vertebral deformity from EVOS study across
Europe

Country Location Group Prevalence%
Men 21.6
Norway Oslo
Women 23.7
Men 26.7
Sweden Malmg
Women 27.8
. Men 25.1
Austria Graz
Women 20.3
Men 25.2
Belgium Leuven
Women 27.7
Men 21.9
France Montceau
Women 20.5
. Men 15.5
Germany Berlin
Women 22.9
Men 18.8
Germany Bochum
Women 19.1
Men 16.4
Germany Heidelberg
Women 16.4
Men 22.1
Germany Lubeck
Women 15.5
Men 23.1
Netherlands Rotterdam
Women 21.9
Men 21.1
UK Aberdeen
Women 16.3
Men 11.1
UK Bath
Women 16.1
Men 23
UK Cambridge
Women 16.5
Men 21.5
UK Harrow
Women 19.2
Men
UK Sheffield
Women 21.2
Men 22.8
UK Truro
Women 14.9
Men 30.4
Croatia Zagreb
Women 21.7
Czech Men 12.7
. Prague
Republic Women 18.6
Men 15.1
Slovakia Piestany
Women 16.3
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Table 10 continued

Country Location Group Prevalence%
Men 17.3
Germany Berlin
Women 21.3
Men 16.9
Germany Berlin
Women 18
Men 16.9
Germany Erurt
Women 15.3
Men 18.4
Germany Jena
Women 21.2
Men 20
Hungary Budapest W 193
omen .
Men 17.5
Poland Szcecin
Women 19
Men 22.3
Poland Warsaw
Women 18.7
. Men 10.3
Russia Moscow
Women 12.7
Men 20.4
Greece Athens
Women 24.4
Men
Italy Milan
Women 40.3
Men 14.9
Italy Sienna
Women 15
Men 34.3
Portugal Oporto
Women 20.2
Men 21.7
Spain Barcelona
Women 26.6
) Men 25.1
Spain Las Palmas
Women 22.7
) ) Men 19.8
Spain Madrid
Women 14.9
Men 20.2
Spain Oviedo
Women 23.5
Turkey Istanbul Men 16
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Occurrence

In the EVOS study the overall prevalence of vertebral deformity in both genders aged 50-79
was 12%. Prevalence increased with age in both genders but the rise was steeper in women. Around
90% of all hip fractures occur over the age of 50. One French study reported that 21% of hip
fracture patients died within three months of their fracture and mortality was twice as high in men as
inwomen (52).

Trends

The incidence of fractured neck of femur (as measured by hospital discharge diagnosis) shows
a sharp gradient from north (Sweden - highest) to south (Spain - lowest). There is an almost seven-
fold difference in the incidence between these two countries. There is also a clear difference between
countries for vertebral deformities. Again the highest rates are in the Scandinavian countries.
However this does not follow such a clear north-south gradient and there are likely to be other
differences in life-style and health which underlie this pattern.

In the three decades up to 1983, the age-specific incidence rates of hip fracture doubled for
those aged over 65. The reason for this change in incidence is not known. One possible explanation
may be the lower amount of physical activity undertaken by present-day women. Recent analysis
from the UK (53) indicates an increase in age-sex standardised admission rates for hip fracture rates
between 1978-81 and 1993-95 (from 190 to 263 per 100,000 per year for men and from 570 to
770 per 100,000 per year for women). Kanis has argued that, if current trends continue, the number
of hip fractures occurring each year will more than double during the 20-year period following 1993
(54). The impact of osteoporotic fractures is also set to rise in the future because of the ageing
population. Hip fractures occur more frequently in the winter months. However, the majority of hip
fractures occur indoors. Colles’ fractures are also more common in the winter months but they occur
more often following falls outdoors.

Determinants

There is a genetic influence on bone density and fracture risk. Non-genetic risk factors include
body build (thin body build is a risk factor); reproductive variables (loss of ovarian function either
naturally at the menopause or surgically; older age at the start of menstruation); other diseases
(thyrotoxicosis, rheumatoid arthritis, Cushing’s disease, partial gastrectomy, stroke and others) and
drugs (steroids, anticonvulsants). Thiazide diuretics are protective against bone loss.

Lifestyle risk factors for OP include cigarette smoking. The lifetime risk in postmenopausal
women who smoke is increased by around 50%. There is also a doubling of fracture risk in women
with an alcohol consumption of more than eight units weekly. Physical inactivity has also been found
to be arisk factor for hip fracture in a number of studies. This may be because physical activity
influences bone density, because those who are less active are more at risk of falling, or both. It is
not clear whether dietary intake of calcium and vitamin D in the general population affects fracture
risk. However, it is clear that dietary supplementation with vitamin D and calcium in nursing home
residents reduces fracture risk.

9.4 Determinants for specific musculoskeletal
conditions in general: occurrence and trends

Some determinants, in particular those related to lifestyle, such as smoking, obesity and
exercise are risk factors for more than one musculoskeletal condition. A literature search was
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conducted using one of the terms: alcohol, contraceptive pill, exercise, obesity, occupational physical
activity, physical activity, smoking or trauma: plus one of the terms: arthritis, osteoarthritis,
osteoporosis or theumatoid arthritis. The titles and abstracts of the papers were reviewed to select
those of relevance (i.e. case control or cohort studies which examined risk factors for the
development of musculoskeletal conditions). Each of the selected papers was then classified
according to which determinant, which musculoskeletal condition, whether the determinant was
protective or predictive, and the study design. The results are summarised in table 11.

Table 11. Overview of potential risk factors for rheumatoid arthritis, osteoarthritis and
osteoporosis and the judgement of proof

| RA | OA | OP
Lifestyle factors
Obesity/overweight ++
5 (especially strong f(?r knee .
’ moderate for hip
equivocal for hand)
Smoking ++ - ++
Alcohol 0 0 +
Physical activity 5 + .
) (high levels — elite athletes)
Personal/medical factors
Family history ++ ++ ++
Age ++ ++ ++
Female gender ++ ++ ++
Use of oral contraceptive - - ? +
Use of hormone replacement ? + ++
Physical trauma ? ++ 0
++ relationship proven (at least 10 studies support hypothesis)
+ relationship probable (some controversy but the balance in favour)
relationship unlikely
? unknown or conflicting results

- protection probable (some controversy but the balance in favour)

- - protection proven (at least 10 studies support hypothesis)
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10 CONSEQUENCES

10.1 Introduction

The European Community Health Indicators project (ECHI), in its report February 2001,
divided the indicators into four categories (table 12).

Table 12. The ECHI classes

Main categories for the ECHI indicator set

Class 1

Demographic and socio-economic factors
Population
Socio-economic factors

Class 2
Health status
Mortality
Morbidity, disease-specific
Generic health status
Composite health status measures

Class 3

Determinants of health
Personal and biological factors
Health behaviours
Living and working conditions

Class 4
Health systems
Prevention, health protection and health promotion
Health care resource
Health care utilisation
Health expenditures and financing
Health care quality/performance

In this report we followed the approach of presenting the conditions, their occurrence,
determinants and trends, and in this chapter we will present the consequences. Consequences of the
disorders are of special importance for MSC; but the ECHI indicator set does not include a sepa-
rate class for consequences, it is included both under the chapter on generic health status as well as
on composite measures of health status and partly health systems such as health care utilisation and
health expenditures. All the proposed factors classified under generic health status and composite
measures of health in the ECHI report are hence relevant:

- Perceived health
- Chronic disease general

- Functional limitations
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- Activity limitations

- Global activity limitations indicator
- Short-term activity restrictions

- General mental health

- General quality of life

- Absenteeism from work

- Appropriate inequality measure

- Disability free life expectancy

- Other health expectancies

The WHO has adopted another approach in the Global Burden of Disease Project. The ‘bur-
den’ of a disease is expressed in terms of disability adjusted life years. A longitudinal perspective is
taken. Information is required on incidence, prevalence, mortality and case fatality, and severity for
each global region. Disability weights are estimated which take into account the proportion of pre-
valent cases which fall into mild, moderate and severe categories, and the degree of disability asso-
ciated with each of these categories. This information can then be used to calculate years lived with
disability, years of life lost, and disability adjusted life years. This approach enabled the comparison
of the burden of a particular disease in different regions of the world, and the ranking of different
diseases by disability within a region.

Another WHO initiative, the ICF (International Classification of Functioning, Disability and
Health; formerly ICIDH-2) is designed to record and organise a wide range of information about
health and health-related states. The ICF forms a comprehensive instrument for measuring of
functional ability, it covers almost all human functions and activities. In the clinical context, the ICF is
intended for use in needs assessment, matching interventions to specific health states, rehabilitation
and outcome evaluation. The ICF components and their interactions are showed in figure 3 (earlier
presented in figure 1).

The ICF system in its full extent is not easy or fast to use in clinical situations and in daily
medical practice, the ICF will have to be tailored in order to suit these specific uses. WHO is
working with “core sets” of ICF specifically tailored for common health conditions. These core sets
are intended to be “short forms” of the ICF with special relevance to diseases and conditions. The
joint use of the ICF and the International Classification of Diseases ICD-10, needs to be addressed
when applying the ICF to rehabilitation medicine.

In this chapter consequences are divided into mainly personal consequences such as life
expectancy, pain, reduced function, and reduced quality of life, (categorised under ECHI Class 2,
Health status), and societal consequences such as health care utilisation (in- and outpatient, surgical
interventions, drug utilisation), mainly categorised under ECHI Class 4, Health systems. For
musculoskeletal problems and conditions, days lost from wage earning activities because of sick
leave and disability pension is the most important consequence. This is briefly mentioned in the ECHI
report under Class 2, Health status, (2.3 Absenteeism from work), and Class 4, Health systems,
(4.4.6 Health expenditure by fund source).
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Figure 3. The ICF structure
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10.2 Personal consequences

We will under this heading follow the ICF structure with sub-chapters on body functions and
structures (impairments), activities (limitations), and participation (restriction).

BODY FUNCTIONS AND STRUCTURES

Pain at any localisation of the musculoskeletal system is one of the ways to define certain MSC
(e.g. low back pain) but is also at the same time an important consequence of MSC. Besides pain;
stiffness, loss of muscle strength and coordination, damage and deformity are consequences of
MSC. These are parts of ICF and are covered in great detail by the chapter body function and
structure. These areas, not covered by the ECHI domains, are problems that could be described by
HIS, HES and imaging, first of all x-ray of the bone and joints.

Although musculoskeletal problems and conditions often are a great and chronic problem for
the living, it may also affect life expectancy. Life expectancy may be reduced in people with a num-
ber of the specific musculoskeletal conditions. For example, RA shortens life expectancy by an
average of six years (55) and fractured neck of femur is associated with significant mortality in the
ensuing few months (56). Hence mortality, often as a consequence of co-morbidity, should not be
forgotten even when monitoring consequences of MSC. Mortality is covered by ECHI, but is not
included in ICF, although it may be considered as the ultimate negative score on body function and
activity limitation.

ACTIVITIES AND PARTICIPATION

Activity limitation and restricted participation are the main consequences of MSC. This can be
measured with generic instruments eg. SF-36, NHP and SIP. For the specific rheumatic disorders a
series of instruments have been developed such as HAQ, WOMAC, and EFFO-QOL
(www.who.int/ncd/cra).

Measurement of generic health status, often containing function, is included under ECHI 2.3.
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Reduced quality of life is mentioned several times as an important consequence of MSC, this is also
included under ECHI 2.3.

According to ICF “Well-being is a general term encompassing the total universe of human life
domains, including physical, mental and social aspects, which make up what can be called “a good
life”. Health domains are a subset of domains that make up the total universe of human life” and is
included in ICF as the sum of all consequences and hence not as a separate entity.

Limitations of daily life functions and reduced work ability are consequences of MSC for the
individual as well as the society. ICF in the joint chapter on activities and participation includes
mobility, changing body position, carrying, walking, self care, working and engaging in community
life. For a similar severity of pain, these consequences might vary from very mild to severe disability.
The reasons for this variability in response to pain are poorly understood though a high correlation
between structural damage and function exists.

In most welfare states, MSC cause more functional limitations in the adult population than any
other group of disorders. In the Ontario Health Survey (57), MSC accounted for 40% of all chronic
conditions, 54% of all long-term disability, and 24% of all restricted activity days. In surveys carried
out in Canada, US, and Western Europe, the prevalence of physical disabilities due to MSC has
repeatedly been estimated to be 4-5% of the adult population (58). The prevalence is higher in
women, and increase strongly with age. MSC are the main cause of disability in older age groups.

In a Canadian study, the prevalence of disability due to arthritis/rheumatism was 2.7%,
disability due to back disorders 1.6%, trauma 0.4%, bone disorders 0.1%, and disability due to
«other» MSC was 0.5% (58). Although it seems reasonable, on basis of these and other studies, to
assume that a large part of musculoskeletal-related disability is caused by OA, RA, and low back
disorders, chronic widespread pain causes disability in a considerable number of individuals, but the
precise magnitude remains to be settled.

Disability is more severe in patients with chronic widespread pain conditions than in patients
with other localised musculoskeletal conditions or in controls (59). Nevertheless, the degree of
disability shows large variations. Studies have demonstrated considerable limitations of function and
work ability in the more severely affected, but also that a majority of patients with chronic
widespread pain may have fair functional level, and manage to stay at work.

In addition to functional limitations in everyday life, work disability is a major consequence of
disease for the individual. The ability to work is linked with self-realisation, more secure social
position and improved quality of life. Work disability will be dealt with in more detail under societal
consequences.

10.3 Societal consequences

SICK LEAVE AND DISABILITY PENSION

When examining studies on the consequences of MSC on work disability, one is struck by the
variation in published results. The explanations for this variation are several. First of all, disability
benefit schemes have different levels of compensation, and rates are higher in welfare states that give
more generous benefits. National or local criteria for pensions and sick leave, e.g. minimum length of
employment, also vary greatly, and affect the rates. A second main hindrance lies in the fact that
subgroups of MSC are not uniformly defined in the literature.

For society as a whole, the utilisation of health services and health care costs are the most

Musculoskeletal Problems and Functional Limitation 51



studied consequences of disease. MSC are a strain to public economy, and cause great controversy
with respect to the awarding of disability benefits.

MSC have a major influence on the rates of sickness absence everywhere, as shown from
Scandinavia (60), the UK and The Netherlands. In Germany 6.7 Mio. persons with sick leave
caused by MSC were reported in 2000, accounting for 18% of all sick leave cases. In regard to
sick leave days 130 Mio. were caused by MSC, representing 28% of all. Injuries accounted for
additional 64 Mio. or 12,9% of all sick leave days (61).

In short term sickness absence (less than 1-2 weeks), musculoskeletal health problems are
second only to respiratory disorders (62). In long-term absence, which is more important than short-
term absence for the individual in terms of consequences, and for society in terms of costs, MSC are
the most common medical causes. Musculoskeletal injuries and disorders cause more than half of all
sickness absence longer than two weeks, eg. in Norway (63) (table 13) and Germany (61).

Table 13. Distribution (in per cent) of persons with sick leave longer than 14 days due to
musculoskeletal and connective tissue disorders by diagnosis and gender. Norway, 1994

Diagnosis Men Women Total
N=75 228 N=81 416 N=156 644
Low back disorders 35 31 33
Neck and shoulder disorders 16 23 20
Musculoskeletal injuries 23 12 17
Tendinitis, epicondylitis, ganglion 6 7 7
Rheumatoid arthritis 3 3 3
Osteoarthritis 2 2 2
Muscle pain/fibromyalgia 0.5 2.4 1.5
Other musculoskeletal disorders 15 19 17
Total 100 100 100

As for temporary benefits, MSC are also common reasons for disability pensions. In Norway,
among persons with disability pensions for MSC in 1997, 44% were awarded for low back pain,
18% for muscle pain /fibromyalgia, 12% for OA and 9% for RA. (64) (table 14). These figures are
similar with those of the Netherlands.
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Table 14. Distribution (in per cent) of persons on disability pensions due to
musculoskeletal and connective tissue disorders by diagnosis and gender. Norway 1997

Diagnosis Men Women Total
N=26 623 N=54 034 |N=80 657

Low back disorders 59 36 44

Rheumatoid arthritis 6 10 9

Osteoarthritis 13 12 12

Muscle pain/fibromyalgia 7 24 18

Other musculoskeletal disorders 15 18 17

Total 100 100 100

10.4 Trends for disability

A study of cohort patterns in disability and disease in adults born 1915-59, based on the
National Health Interview Survey, found more disabling MSC in cohorts born after World War I1
(65). We might anticipate higher rates of disabling MSC as these cohorts enter old age, compared
with earlier cohorts.

In the period 1986-1993, the number of awards for Social Security disabled-worker benefits
grew by 37% in the US, and the share of MSC increased from 18% to 21% of the beneficiaries
(66). In Norway, the proportion of disability pensions due to MSC have increased in the period
1980-1997, from 26% to 41% for women, and from 18% to 27% for men (National Insurance
Administration, 1998).

Thus, the prevalence of disabling MSC is increasing, not only because the absolute numbers
increase because of aging, but also the MSC seem to become more disabling. If these findings can
be confirmed, one must ask the intriguing question why this occurs. Are MSC now more aggressive
and causing more disability, or, are the consequences increasingly difficult to live with in amore
complex and demanding work environment?

Functional limitation and work disability due to MSC are more frequent in women than men. In
a Canadian study, the prevalence of disabling MSC was 6.1% in women, and 3.9% in men (58).

While relatively rare among younger persons, MSC is a dominant cause for functional limitation
and work disability in higher age groups. Prevalence rates of disabling MSC increased from 0.6%
among Canadians 15-24 years, to 26% in persons aged 85 years and older (58).

UTILISATION OF HEALTH CARE SERVICES

Patients with MSC are frequent attenders to primary health care centres and paramedical
institutions (e.g. physiotherapy and chiropractic).

In the UK 19% of the adult population consult their primary care physician each year for a
MSC, this figure is similar for The Netherlands (67). 5% consult for OA, 4% for various forms of
inflammatory arthritis and 6% for back pain. Some consult their GP for more than one of these
conditions (4th RCGP morbidity survey). People with chronic widespread pain have high GP consul-
tation rates, high rates of medication use and high rates of contact with other health professionals
(MacFarlane et al, 1999).

Musculoskeletal Problems and Functional Limitation 53



10-20% of consultations in general practice in the UK are for musculoskeletal conditions,
injuries included (the musculoskeletal chapter in International classification for primary care, ICPC).
31% of patients presenting to a GP in Germany complain about MSC problems.

There is a general impression that patients with musculoskeletal problems are becoming more
frequent in general practice. A Swedish study showed that an increasing number of individuals with
pain-related diagnoses consulted primary care physicians (from 156/1000 per year in 1987 to 193/
1000 per year in 1996) (68).

MSC constitute also a large proportion of secondary health care, both in —and outpatient care.
Fracture treatment, joint replacements and back surgery are important hospital tasks. 1.2 Mio.
patient with MSC and 1.6 mio. with injuries were treated in hospitals in Germany 1999, representing
10,1% resp. 7.3% of all inpatient cases. Rehabilitation of patients with MSC varies throughout
Europe with traditions for in-patient treatment in Central Europe, whilst in-patient rehabilitation is less
common in other countries. In Germany 42% of all inpatient rehabilitation care was provided for
patients with MSC (61).

Secondary health care utilisation varies significantly throughout Europe. Available OECD
statistics shows dramatic inter country variations of such a magnitude that it is reason to believe that it
reflects different methodology, more than real differences (table 15). Total hip replacemen rates in
OECD countries vary between 50 and 140 procedures/100,000 population (50). They may be due
to various causes, including different coding systems, country-specific differences in the healthcare
system, in total expenditure on health per capita, in the population age structure, and in different
indication criteria for THR.

Table 15. Secondary healthcare utilisation (Source: OECD Health data 2001)

Number of hospital Number of hip

Country Year discharges for replacements/100,000
MP&C/100,000 population | population

Austria 1998 2601.4 -

Belgium 1998 1348.1 183.5

Denmark 1999 1022.5 140.0

Finland 1999 2315.0 92.0

France 1998 1505.2 -

Germany 1997 1307.6 -

Hungary 2000 625.6 75.5

Iceland 1990 - 860.6

Ireland 1999 767.5 112.8

Italy 1999 941.7 112.7

Netherlands 1999 679.0 -

Norway 1996 980.9 1260.0

Portugal 1999 272.5 67.1

Spain 1998 630.0 -

Sweden 1998 894.2 -
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COSTS

While MSC consists of a heterogeneous group of conditions, the calculation of total
expenditures for health care and social security is difficult. The health care costs that are generated
by MSC are stunning. In the Netherlands musculoskeletal conditions ranked second as a health care
costin 1994 (69), accounting for 6% of total health care costs compared to 8.1% for mental
retardation. Coronary heart diseases and other circulatory diseases accounted for 4.8%. This study
only considered medical costs and the inclusion of the costs of informal care would have greatly
increased the costs related to chronic disabling conditions such as musculoskeletal diseases. The
costs were considerable at all ages, ranking fifth at age 15 — 44 years, second at age 45 — 64 years
and third age at age 65 — 84 years after dementia and stroke.

The total healthcare costs for diseases of the musculoskeletal system were in The Netherlands
were 1976 million euros. OA accounted for 304 million euros, RA for 91.6 million euros. OP 62
million euros and back disorders 549 million euros. The 45-64 year age group incurred the highest
costs. (www.rivm.nl/kostenvanziekten). In addition to the direct health care costs that include
institution care, out-patient treatment and drug use, disability also generates considerable indirect
costs, i.e. lost productivity and wage loss. For MSC, indirect costs appear to be substantially greater
than the direct costs. While about 20% of the direct costs in Germany 1999 were related to MSC
and injuries (30 bill. euros), 42% of all sick leave days, 42 % of all rehabilitations and 30% of all
pensions caused an enormous burden of indirect causes. Loss of production caused by MSC related
sick leave days alone are calculated to amount to 19.1 bill. euros, equalling 1% of the GNP (70).

10.5 Determinants for consequences of MSC

We have in chapter 8 presented determinants for the selected conditions. In this part we will
focus on factors determining the personal and societal consequences of MSC.

The effects of musculoskeletal conditions on body function or structure is predominantly
determined by the severity of the condition itself influenced by pathogenic and genetic factors.

The effect of musculoskeletal conditions on activities and participation is determined by perso-
nal and environmental factors. Age, comorbidity, obesity and physical activity can all affect the
outcome of the various specific musculoskeletal conditions. The association between high prevalence
of disabling MSC and low social status, measured as income level, educational level, or social class,
is usually strong (71). Disabling MSC is more frequent among unmarried persons, indicating that lack
of social support might be a risk factor for the development of disability in persons with MSC.

Musculoskeletal disability is frequently associated with physical stress in the work place, such
as heavy lifting, repetitive movements, and work paced by a machine (72). Depression may influence
musculoskeletal disability. Psychosocial work stress, e.g. work monotony tight time schedules, and
lack of self regulation of working pace is also significantly associated with disabling MSC.

The question whether MSC should elicit welfare payments has caused great controversy. Their
benefit and their effect on the consequence of musculoskeletal conditions are debatable. After a
period with frequent awards of disability claims in the 1970’s, the US Social Se