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1. Introduction

A WHO Scientific Group on the Burden of Musculoskeletal Condi-
tions at the Start of the New Millennium met in Geneva from 13 to 15
January 2000. The meeting was opened by Dr G. Harlem Brundtland,
Director-General of the World Health Organization. The meeting,
organized by WHO in collaboration with the Bone and Joint Decade,
marked the launch of the Bone and Joint Decade 2000–2010.

1.1 Introduction by the Director-General

Dr Brundtland opened by stating that during the past century, aver-
age life expectancy had risen by nearly 20 years, an unprecedented
achievement but one whose success had been very unevenly distrib-
uted as health and longevity had not been brought to all of the world’s
population.

The increased life expectancy recorded in recent decades, together
with changes in lifestyle and diet, has lead to a rise in the incidence
of noncommunicable diseases, also seen in the developing countries.
Noncommunicable diseases now cause nearly 40% of all deaths in
developing countries, affecting people of a younger age than they do
in industrialized countries. The epidemiological transition, with its
double burden of infectious and noncommunicable diseases, means
that many developing countries now struggle with a range and volume
of disease for which they are not prepared.

Dr Brundtland discussed non-fatal outcomes, mentioning that al-
though the diseases that kill attract much of the public’s attention,
musculoskeletal or rheumatic diseases are the major cause of morbid-
ity throughout the world, having a substantial influence on health and
quality of life, and inflicting an enormous burden of cost on health
systems. She pointed out that rheumatic diseases include more than
150 different conditions and syndromes with the common denomina-
tors of pain and inflammation. Examples of the burden include:

• 40% of people over the age of 70 years suffer from osteoarthritis of
the knee.

• 80% of patients with osteoarthritis have some degree of limitation
of movement, and 25% cannot perform their major daily activities
of life.

• Rheumatoid arthritis, within a decade of its onset, leads to work
disability defined as a total cessation of employment in between
51% and 59% of patients.

• Low back pain has reached epidemic proportions, being reported
by about 80% of people at some time in their life.
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• An estimated 1.7 million hip fractures occurred worldwide in 1990,
the figure being expected to exceed 6 million by 2050. Osteoporotic
hip fractures account for a large proportion of the morbidity, mor-
tality and cost of the disease.

Dr Brundtland stated further that surveys involving several develop-
ing countries have provided valuable information on the magnitude
of the problem, showing that the burden of rheumatic diseases is
practically equal to that encountered in the industrialized world. She
summarized the history of WHO activity in the area, which had its
origins at the 1976 World Health Assembly when then Director-
General Halfdan Mahler said: “Perhaps the most fundamental
difficulty in regard to rheumatic diseases is that the problem is insuf-
ficiently appreciated and understood. Critical to this lack of appre-
ciation is an information deficit.” Since then, a community-oriented
programme for the control of rheumatic diseases has been jointly
initiated by WHO and the International League of Associations for
Rheumatology.

In 1989, the WHO Scientific Group on Rheumatic Diseases under-
took a state-of-the-art review of a very wide spectrum of conditions,
from nonspecific aches and pains in joints to full-blown rheumatoid
arthritis. The review provided evidence that rheumatic diseases cause
more pain and disability than any other group of conditions in devel-
oped countries, and the same pattern of morbidity is now being seen
in the developing world.

Dr Brundtland referred to a 1994 Study Group that increased under-
standing of the factors underlying the metabolic changes and con-
sidered possible ways of preventing osteoporosis and improving
treatment (1). Surveys undertaken in developed countries indicated
that, by the age of 70 years, more than one in four women had
sustained at least one osteoporotic fracture, and the estimated life-
time risk for wrist, hip and vertebral fractures was estimated to be
15%, very close to that of ischaemic heart disease. Further, available
data leave little doubt that osteoporosis is reaching epidemic propor-
tions and that it will become increasingly important in most countries
as a result of a proportionate increase of the elderly population, as
well as a notable change in risk factors.

In implementing the recommendations of this Study Group, WHO
has established a task force to draw up a strategy for osteoporosis
management and prevention. The International Osteoporosis Educa-
tion Project aims to improve the diagnosis and care of osteoporotic
patients throughout the world, with special emphasis on developing
countries.
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WHO envisions a way of improving community health through in-
creased collaborative efforts with governmental and nongovernmen-
tal organizations. The aim is to increase the capacity of community
control programmes to include a wide range of measures from profes-
sional training, patient and family education, and community and
patient participation to the enhancement of early detection, and
effective treatment and rehabilitation. Further, such programmes
should also become an integral part of health services including exist-
ing primary health care systems. An association between chronic
musculoskeletal diseases, such as osteoarthritis, low back pain,
osteoporosis and gout, and such risk factors as obesity, physical in-
activity, stress and smoking, provides opportunities to prevent these
diseases through a change in lifestyle. Chronic musculoskeletal dis-
eases can be prevented by including them in a more comprehensive
noncommunicable diseases prevention and control programme. The
potential in such an approach is great, and the WHO is currently
developing a global strategy to achieve this.

Dr Brundtland concluded by referring to the goal of the Bone and
Joint Decade 2000–2010, which is to improve the health-related
quality of life for people with musculoskeletal conditions throughout
the world. She hoped that the WHO Scientific Group meeting
would build on the foundations of combined efforts and expressed
confidence that the outcome would not only be of great value to
rheumatologists, physicians and health care workers throughout the
world, but would also lead to action to bring relief and hope to the
millions who suffer from musculoskeletal conditions.

1.2 Scope and aims

The goal of the Bone and Joint Decade 2000–2010 is to improve the
health-related quality of life for people with musculoskeletal condi-
tions throughout the world by raising awareness of the suffering and
cost to society associated with these conditions, by empowering pa-
tients to participate in decisions concerning their care, by promoting
cost-effective prevention and treatment, and by advancing the under-
standing of musculoskeletal conditions and improving prevention and
treatment through research.

Musculoskeletal conditions are extremely common. Osteoarthritis
and osteoporosis are particularly prevalent among older people, the
number of whom is predicted to increase in all countries, most mark-
edly in developing countries showing an improvement in health
outcomes. Disability following road traffic accidents is expected to
increase dramatically in developing countries. The question arises as
to who will pay for the required medical and social care when, in
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many parts of the world, the size of the labour force is declining.
There are urgent reasons why, in the words of the United Nations
Secretary-General Kofi Annan, we must act now.

This meeting was part of a global health needs assessment, the Bone
and Joint Decade Monitor Project, which will provide evidence
enabling the development of priorities and strategies to improve the
health-related quality of life for people with these conditions, relevant
to their geographical and socioeconomic settings. The project aims to:

— identify the current global burden of musculoskeletal conditions;
— estimate its future magnitude;
— establish what can be achieved by effective prevention and

treatment;
— establish the present provision of care, and the ideal provision of

care;
— determine costs and priorities;
— establish methods for monitoring the extent to which the goals are

being achieved.

The specific aims of this meeting were to identify, review and compile
data on all aspects of the global burden of musculoskeletal conditions,
and then to establish widely used outcome measures that could be
used to monitor changes in these conditions in all populations. The
meeting focused on rheumatoid arthritis, osteoarthritis, osteoporosis,
spinal disorders and major limb trauma. The problem of children in
each of these categories was taken into consideration. Other condi-
tions, such as gout, fibromyalgia, sprains and strains are important but
were not specifically considered. Their burden was partly reflected by
much of the information collected in general terms about pain or
disability associated with musculoskeletal conditions as a whole. Data
were identified and opinions were obtained which were relevant to all
geographical and economic situations, providing information for the
Global Burden of Disease 2000 Study.

The measurement of the burden of musculoskeletal conditions
(Figure 1) requires a model of the course of the different conditions.
It also requires data, or a knowledge of the feasibility of collecting
data, on incidence, prevalence and outcome. On the basis of these
data, best estimates have to be made of the burdens in question.
Summary measures of health which can be used to compare and
contrast different conditions and are appropriate to musculoskeletal
conditions have to be considered and a consensus on the assessment
of the conditions has to be achieved. Data were identified by a wide
network of collaborators in different regions of the world as well as by
the members of the Scientific Group. A large proportion of the data
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needed was not readily accessible or was unavailable for certain con-
ditions in some geographical areas. The needs for additional data
were identified.

The improvement in health-related outcomes requires the ability to
monitor and determine whether and how this is being achieved. For
this to be possible it is necessary to reach agreement on indicators and
methods of application, the choice of which depends on the condition,
the socioeconomic setting and the reason for using the data. In this
way we hope to set evidence-based standards, establish priorities and
develop methods of observing good practice. By measuring achieve-
ments and improving care it is possible to gradually improve the
outcomes of people with musculoskeletal conditions, thus reducing
the burden on both individuals and society.

Certain key activities undertaken during the Scientific Group Meet-
ing are reported in subsequent chapters.

Incidence and prevalence
The available data on the frequency of the index conditions (rheuma-
toid arthritis, osteoarthritis, osteoporosis, spinal disorders and major
limb trauma) and of musculoskeletal conditions in general in different

Identify epidemiological
indicators to be estimated

Numbers moving between
stages of the condition

Review the available
published and unpublished

epidemiological data

Select best estimates

Natural history of condition Models of each condition

Identify data sets
and obtain data

Check consistency
of estimates

Steps Tasks

WHO 03.102

Figure 1
Identifying the burden of disease.
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countries and continents were reviewed. With a view to measuring
burden, agreement was reached on the preferred disease definitions
for the index conditions. Challenges in interpreting the available data
were considered. Gaps in data and the reasons for them were identi-
fied. Priorities for collecting additional data or for making estimates
on the basis of data obtained in comparable populations were
discussed.

Impact on the individual, family and society
Data were reviewed and expert opinion was sought in relation to the
impact on both the individual and society in terms of the health-
related quality of life, resource utilization and social consequences.
The courses or different stages of the index conditions were discussed,
and definitions were agreed for the purpose of identifying burden.
Information from different countries and continents on the health
and economic impact of the index conditions was reviewed. The
reasons for gaps in data were identified. Differences in outcome
between geographical and socioeconomic environments were consid-
ered and possible explanations for the differences were examined.
This work is continuing.

Measuring the health impact and economic burden of musculoskeletal
conditions
The need for health indicators was considered, and the special re-
quirements in respect of musculoskeletal conditions, particularly the
index conditions, were reviewed. Routinely or potentially collected
indicators, such as those used for official health statistics, were consid-
ered for their relevance to the index musculoskeletal conditions and
for their availability in most populations.

The most relevant domains for measuring the different index muscu-
loskeletal conditions were agreed. Methods of describing health sta-
tus and the consequences of musculoskeletal disorders or injuries
were investigated in order to facilitate the development of appropri-
ate summary measures of health. An inventory of assessment instru-
ments for musculoskeletal conditions was developed. Those most
suitable for measuring the burden of the index conditions were
identified and their suitability for global application was discussed.

2. Global burden of disease

2.1 The Global Burden of Disease Study

The Global Burden of Disease Study, which began in 1992 (GBD
1990 — based on 1990 data), had three broad goals: to decouple
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epidemiological assessment and advocacy, to inject non-fatal health
outcomes into the public policy debate, and to develop a common
metric that would simultaneously measure the burden of disease and
be used for cost-effectiveness analysis.

These broad goals were translated into the following specific objectives:

• To make internally consistent estimates of mortality for over 100
causes by age, by sex and for eight different regions of the world.

• To develop internally consistent estimates of incidence, prevalence,
case-fatality rates and remission for almost 500 disabling sequelae
of over 100 conditions forming the basis on which the burden of
non-fatal health outcomes was developed.

• To estimate the burden of disease attributable to 10 major risk
factors. This arose because, in epidemiology and public policy, it is
not sufficient to estimate outcome measures, but one needs to go
back in the causal chain and prepare estimates of the burden of
disease attributable to the risk factor. Tobacco, for example, kills
people by causing many diseases. Estimating the burden of lung
cancer alone would therefore be unsatisfactory. Instead, it is neces-
sary to consider all the damage caused by tobacco.

• To project the burden of disease forward over three decades.

The study itself had various broad components: the goals and objec-
tives as listed above; the need to develop summary measures of
population health that simultaneously assess premature mortality and
disability; the need to conduct demographic analysis in order to deter-
mine the number of people alive and the number of people who die at
different ages; and the need to identify causes of death correctly by
age group and sex in different regions, as a large part of disease
burden is caused by premature mortality. The descriptive epidemiol-
ogy of non-fatal health outcomes was a major component of the study,
enabling the burden arising from non-fatal outcomes to be added to
the premature mortality. Health expectancies were calculated, since
it is important to know not only how long people live, but also how
well they are living. Methods were developed to calculate years of
life expected to be lived in the equivalent of full health. In order
to measure disease burden and the health gap a form of summary
measure, the disability-adjusted life year (DALY) was used. This
is a measure of the gap in the health of a population between its
current position and some ideal standard for the whole population.
In Figure 2 the health gap is the years lost because of mortality
(area C to the right of the survival curve) plus some proportion of
the years lived by the population in a state of less than ideal health
(area B under the survival curve).
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The estimates of GBD 1990 were definitively published in 1996. The
routine assessment of the global burden of disease is now seen as
a key element of the need to provide objective evidence for health
policy, and each year an annex to The world health report provides an
assessment of the current burden. The successor to the 1990 study, the
Global Burden of Disease 2000 Study (GBD 2000), is an expanded
project that will benefit from more scientific deliberation on the
descriptive epidemiology of diseases.

2.1.1 Summary measures of population health

In order to describe the burden of disease in a population adequately,
taking into account both fatal and non-fatal outcomes, a summary
measure is needed which combines information on mortality and
non-fatal outcomes with the aim of representing the health of the
population as a single number. This is intuitively appealing but
extremely complex from the epidemiological standpoint and poten-
tially controversial, since a summary measure inevitably involves
choices associated with social values.

Figure 2
A typology of summary health measures
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In this theoretical example, area C represents the portion of a population that dies due to
premature mortality, area A the portion in perfect health, and area B the portion alive but
not in perfect health. Health expectancy is area A plus a function of area B and the health
gap is area C plus a reciprocal function of area B.
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There are some key challenges for summary measures. First, how
does one describe health states in a way that enhances cross-
population comparability and makes them parsimonious, easy to
measure and easy to value? In other words, how are the years of life
that populations spend in a state of health worse than perfect health
valued? Second, for different conditions, how is the boundary be-
tween health and well-being defined? What are the critical domains of
health that need to be measured and monitored in order to describe
the burden of disease adequately. A parsimonious, critical, small set
of domains of health that can be assessed through population surveys
is needed. Finally, there is the problem of the difference between self-
report and observation in population surveys.

There are currently a number of generic instruments, such as the
Short Form Health Status Survey (SF-36), that can be used to
measure health status. WHO has used the WHO Quality of Life
(WHOQOL) and the WHO Disability Assessment Schedule, but
these assess heterogeneous sets of domains, making it extremely
difficult to use this type of information for a comparative analysis
such as that of the global burden of disease. Work is in progress with
a view to achieving some coherence and standardization in these
approaches.

2.1.2 Health states

The need to value health states is critical when considering the burden
of disease. Whom should be asked about this matter? Whose values
are relevant? Should the people concerned, the health providers or
even the general public be asked? These are key challenges in relation
to summary measures and must be resolved.

For GBD 2000 these summary measures of population health con-
tinue to be used but they have been refined. As a measure of health
expectancy, disability-adjusted life expectancy takes into account
the prevalence of disability weighted by severity. For health gaps,
DALYs were used, i.e. the sum of the years of life lost from prema-
ture mortality added to the years of life lived with disability (YLD),
which takes into account the prevalence, severity and duration of
disability.

The estimation of the global burden of disease from largely non-fatal
outcomes requires, in consultation with experts, the identification of
the disabling sequelae for which the disease burden will be quantified
worldwide. Experts review the published and unpublished surveys to
produce first-round estimates of incidence, prevalence, remission and
case-fatality rates by age, sex and region. These estimates must be
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internally consistent, and this is achieved by means of DISMOD, a
computer tool.

GBD 1990 found that the two wealthiest, most demographically de-
veloped regions together accounted for about 13% of the global
burden of disease, i.e. premature mortality and non-fatal outcomes,
where about 90% of global public health expenditure occurs. In 1998,
there were 54 million deaths worldwide; the leading causes of death
were ischaemic heart disease (13.7%) and stroke (9.5%), both non-
communicable diseases. Human immunodeficiency virus (HIV) was
the fourth leading cause of death. A different picture emerges if
DALYs are considered, the four leading causes of disease burden
then being indicated as lower respiratory infections, diarrhoeal dis-
eases, perinatal conditions and unipolar major depression. The latter
condition does not kill a high proportion of people but is highly
prevalent and disabling. Road traffic accidents are among the top 10
causes of both mortality and disease burden.

In the established market economies the estimated life expectancy at
birth in 1990 was 73.4 years but life expectancy with full health was
estimated to be 67.4 years. Approximately 8% of the average life span
of a male born in 1990 in the established market economies could be
expected to be lived in less than perfect health. In poorer regions with
high mortality the corresponding percentage is substantially higher.

Another important component of GBD 1990 was the risk factor
assessment, this being an extremely complex area. For risk factors,
the attributable burden (current burden resulting from past expo-
sures) must be distinguishable from the schematically different avoid-
able burden (future burden caused by current exposures). Risk factor
epidemiology is an integral component of the burden of disease study
which, using the same metric, allows the disease burden resulting
from exposure to be quantitatively compared with that caused by
outcomes such as lung cancer and depression. It is no surprise that
malnutrition, rather than overnutrition, accounted for about 16% of
the entire global burden of disease in 1990. Risk factors such as
alcohol and unsafe sex each accounted for about 3.5% of the global
burden of disease in the same year. It is worth observing that each
represents a higher burden of disease than that caused by conditions
such as tuberculosis, measles or malaria.

The final objective of GBD 1990 was to make projections. Models had
to be developed for the eight regions of the world. Although data
of high quality were often lacking, the models yielded plausible pro-
jections. When the 15 leading causes of disease burden in the world
in 1990, as estimated in GBD 1990, are compared with the projections
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for 2020, unipolar major depression moves from being the fourth to
the second leading cause in 2020. Current trends in motorization
suggest that road traffic accidents will move from ninth to third
place. A dramatic change was proposed for HIV, from twenty-eighth
leading cause in 1990 to tenth in 2020. However, this projection
was made before the explosion of HIV in southern Africa. Estimates
now suggest that HIV is already about the fourth leading cause of
disease burden. Such projections are extremely important for public
policy.

WHO is committed to the periodic revision of the Global Burden of
Disease Study so as to provide up-to-date comprehensive assessments
of health challenges and needs along with evidence on which to base
the construction of health policy. The conference went a very long
way towards providing the scientific basis for more reliable estimates
of disease burden caused by musculoskeletal conditions. Although
these are not among the top 15 conditions, they are important. With
better data and more deliberation arising from conferences such as
that described here it may be possible to improve the epidemiological
basis for decision-making.

2.2 Estimating the global burden of musculoskeletal conditions

The first Global Burden of Disease estimate (1990) was considered in
the 1993 World Bank report Investing in health (2). This was the first
time that a World Bank report had focused on health issues. The time
frame for the 1990 estimates was very tight because the exercise was
both initiated and published in 1993. WHO has decided to update the
estimates as part of the GBD 2000, and this effort coincides with the
first year of the Bone and Joint Decade. A number of lessons learnt
from the 1990 project can be usefully applied to the 2000 exercise.

Because of the time constraints, only two musculoskeletal conditions
were considered in the 1990 study: rheumatoid arthritis and osteoar-
thritis, the latter being subdivided into osteoarthritis of the hip and of
the knee. Back pain should have been included, but there were anxi-
eties about the quality of the data available: for many parts of the
world there were no estimates of the prevalence of back pain, and the
definitions of back pain used in the available studies were very di-
verse. An unforeseen consequence of submitting no estimates of the
prevalence of back pain was the conclusion that back pain produced
no morbidity on a global scale. For GBD 2000, it will be important to
make estimates for every common musculoskeletal condition and for
every region, even if this means extrapolating data from one region to
another.
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For the 1990 project, estimates of prevalence and morbidity were
derived for the eight regions used by the World Bank in its reports.
These regions focus on economic rather than ethnic homogeneity.
Since a single estimate of disease burden was required for each re-
gion, it was often difficult to choose the most representative source.
Japan, North America and western Europe were, for example, all
included in the Established Market Economies region, yet there is
considerable variation between them in musculoskeletal morbidity.
Fortunately, the regions for GBD 2000 are less heterogeneous (Table
1). The regions are subdivided according to mortality rate. For each
region, condition, age band (0–4, 5–14, 15–29, 30–44, 45–59, 60–69,
70–79, ≥80 years) and gender band, the number of cases, the case-
fatality rate and the morbidity rate have to be estimated.

It soon became clear during the 1990 project that the epidemiological
and demographic databases for many countries were quite weak.
Although some improvement is to be expected, this problem is likely
to persist 10 years later, especially as the list of topics for the 2000
project, although still not exhaustive, has been expanded to include
rheumatoid arthritis, osteoarthritis, spinal disorders, osteoporosis and
major limb traumas. For instance, rheumatoid arthritis has been cho-
sen to be the index condition for inflammatory joint disease. If there
is evidence in a particular region that, for example, 60% of all inflam-
matory joint disease is caused by rheumatoid arthritis, the estimates
can be adjusted upwards accordingly. Osteoarthritis has been subdi-
vided into that of the hip, the knee and generalized osteoarthritis. For
osteoporosis, data on abnormal bone density, vertebral deformity and
fractured neck of the femur will be collected where possible. For the
common condition of low back pain, in which it is often impossible
to establish a clear aetiology, sciatica could be chosen as the index
condition. The estimate for low back pain could then be adjusted
upwards.

Because the age range for each condition starts at zero, children will
automatically be represented for each musculoskeletal condition.
Eventually, the large number of studies that focus on overall muscu-
loskeletal morbidity rather than on a specific diagnosis will also be
considered. Many of the available studies of musculoskeletal condi-
tions provide only a single overall estimate of prevalence for a given
population. These studies are of limited use, particularly when it
comes to extrapolating to other populations or making future projec-
tions, for which age-specific and gender-specific estimates of preva-
lence and morbidity are needed. Even studies that provide such
estimates often have “empty” cells. If, when a population survey is
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Table 1
Regional categories for the Global Burden of Disease 2000 study

WHO Region Mortality WHO Member States
stratuma

African Region D Algeria, Angola, Benin, Burkina Faso, Cameroon, Cape
Verde, Chad, Comoros, Equatorial Guinea, Gabon,
Gambia, Ghana, Guinea, Guinea-Bissau, Liberia,
Madagascar, Mali, Mauritania, Mauritius, Niger,
Nigeria, Sao Tome and Principe, Senegal, Seychelles,
Sierra  Leone, Togo

E Botswana, Burundi, Central African Republic, Congo,
Côte d’Ivoire, Eritrea, Ethiopia, Kenya, Lesotho, Malawi,
Mozambique, Namibia, Rwanda, South Africa, Swaziland,
Uganda, United Republic of Tanzania, Zambia, Zimbabwe

Region of the A Canada, Cuba, United States of America
Americas

B Antigua and Barbuda, Argentina, Bahamas, Barbados,
Belize, Brazil, Chile, Colombia, Costa Rica, Dominica,
Dominican Republic, El Salvador, Grenada, Guyana,
Honduras, Jamaica, Mexico, Panama, Paraguay, Saint
Kitts and Nevis, Saint Lucia, Saint Vincent and the
Grenadines, Suriname, Trinidad and Tobago, Uruguay,
Venezuela

D Bolivia, Ecuador, Guatemala, Haiti, Nicaragua, Peru

South-East B Indonesia, Sri Lanka, Thailand
Asia Region

D Bangladesh, Bhutan, Democratic People’s Republic of
Korea, India, Maldives, Myanmar, Nepal

European A Andorra, Austria, Belgium, Croatia, Czech Republic,
Region Denmark, Finland, France, Germany, Greece, Iceland,

Ireland, Israel, Italy, Luxembourg, Malta, Monaco,
Netherlands, Norway, Portugal, San Marino, Slovenia,
Spain, Sweden, Switzerland, United Kingdom

B Albania, Armenia, Azerbaijan, Bosnia and Herzegovina,
Bulgaria, Georgia, Kyrgyzstan, Poland, Romania, Serbia
and Montenegro, Slovakia, Tajikistan, The former Yugoslav
Republic of Macedonia, Turkey, Turkmenistan, Uzbekistan

C Belarus, Estonia, Hungary, Kazakhstan, Latvia, Lithuania,
Republic of Moldova, Russian Federation, Ukraine

Eastern B Bahrain, Cyprus, Iran, Jordan, Kuwait, Lebanon, Libyan
Mediterranean Arab Jamahiriya, Oman, Qatar, Saudi Arabia, Syrian Arab
Region Republic, Tunisia, United Arab Emirates

D Afghanistan, Djibouti, Egypt, Iraq, Morocco, Pakistan,
Somalia, Sudan, Yemen

Western A Australia, Brunei Darussalam, Japan, New Zealand,
Pacific Region Singapore
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conducted, no cases of a condition are found in a particular age group,
the logical conclusion is that the prevalence in that age group is zero.
In the Global Burden of Disease Studies, one needs to “smooth” the
estimates in order to provide internally consistent results.

In putting together a global picture of a particular condition, it would
be desirable to use studies employing the same case definition. Most
studies of rheumatoid arthritis use a standardized case definition,
but with back pain almost every study has a definition of its own. This
may account for the apparently major differences globally in the
prevalence of back pain; studies that ask about back pain lasting
for one week or more are, for example, bound to produce a higher
estimate of prevalence than those asking about back pain lasting
for one or more months. The explanation here is that back pain
is largely self-healing, so the traditional model of systemic diseases
does not fit the common ailment of unspecific pain in the muscu-
loskeletal system. The course of disease is different and must be
understood.

As part of GBD 1990, the DISMOD computer program was devel-
oped to ensure consistency between estimates of incidence, preva-
lence, remission and case-fatality rates for a disease in a population.
When not all epidemiological parameters are available, DISMOD
can also be used to model prevalence from estimates of incidence,
remission and case fatality or to model incidence from estimates of
prevalence, remission and case fatality. Most epidemiological studies
of musculoskeletal conditions focus on prevalence rather than inci-
dence; if estimates of remission rates (either spontaneous or attribut-
able to surgical or medical interventions) and case-fatality rates can
be made, DISMOD can be used to estimate age-specific and sex-
specific incidence rates for these conditions.

Table 1 (Continued)

WHO Region Mortality WHO Member States
stratuma

B Cambodia, China, Cook Islands, Federated States of
Micronesia, Fiji, Kiribati, Lao People’s Democratic
Republic, Malaysia, Marshall Islands, Mongolia, Nauru,
Niue, Palau, Papua New Guinea, Philippines, Republic of
Korea, Samoa, Solomon Islands, Tonga, Tuvalu, Vanuatu,
Viet Nam

a A = very low child mortality, very low adult mortality; B = low child mortality, low adult mortality;
C = low child mortality, high adult mortality; D = high child mortality, high adult mortality; E =
high child mortality, very high adult mortality.
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The 2000 project aims to produce estimates of the global burden of
disease that are consistent among diseases. In other words the num-
ber of deaths attributed to each condition should add up to the total
number of deaths. Each death can currently be attributed only to
a single cause, which may lead to an underestimate of the burden
of musculoskeletal conditions. There is evidence, for example, that
rheumatoid arthritis and systemic lupus erythematosus are associated
with an increased mortality from infection and from ischaemic heart
disease. In the Global Burden of Disease Studies, these deaths are
attributed solely to infectious diseases or coronary artery disease
respectively, yet the individuals in question might have lived for a
further 10 or 20 years had they not had the musculoskeletal condition
as a comorbidity.

The issue of “double counting” within the musculoskeletal estimates
must also be addressed. Most published studies focus on single symp-
toms, estimating, for example, the prevalence of knee pain or back
pain, yet many individuals have both. If the estimates for each muscu-
loskeletal condition are simply added up there will be an overestimate
of the total number of individuals affected.

Estimating the number of cases of a particular condition is the easier
part of the Global Burden of Disease Studies; the more difficult part
involves estimating the burden of disability experienced by the indi-
viduals concerned. Some people have mild disease while others have
severe disease. At any given time, disease will have developed very
recently in some people whereas in others it will have been present
for many years. So how does one estimate and quantify the lifetime
of disability that a person developing rheumatoid arthritis today will
experience? How does one estimate the disability of an individual
with persistent low back pain and comorbidities such as diabetes and
depression, given that comorbidity and a musculoskeletal condition
can greatly affect disability? Most such questions have to be answered
by experts coming to agreed judgements, since there are very few
published longitudinal data on any of the conditions under consider-
ation, and the few studies available all come from developed coun-
tries. There is little information on the course and prognosis of
musculoskeletal conditions in developing countries. It is helpful, at
the beginning of the Bone and Joint Decade, to know where the
major deficiencies of knowledge exist. There will then be a decade of
opportunity in which to fill the gaps in knowledge and work towards
diminishing the global burden of musculoskeletal conditions.

In summary, the goal of the Scientific Group was to identify,
obtain and amalgamate studies on the prevalence and incidence
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of the five index musculoskeletal conditions from all parts of the
globe. Information on the course of these index conditions with
regard to remission rate, accumulated disability and mortality rate
would also be sought. Finally, attempts would be made to identify
information on the severity of these conditions in different parts of
the world.

2.3 Methodology of estimating the burden of disease

WHO’s two main objectives for GBD 2000 are to establish internally
consistent estimates of:

— mortality by age, sex and region for over 150 diseases and injuries;
— incidence, prevalence, case-fatality rates and duration by age, sex

and region for approximately 500 disabling sequelae.

As a measure of outcome in the analysis of health systems perfor-
mance for WHO Member States, this will provide a clearer picture
of patterns of health in different regions as inputs to the setting of
priorities for health systems, international public health endeavours
and health research (3, 4).

The estimation of YLD is the most difficult component of the GBD
2000. Whereas information on causes of death largely relies on one
data source, the estimation of YLD depends on a wide range of data
sources specific to each disease (5). This requires a judgement to be
made as to the most plausible source of information and the param-
eters best describing the disability caused by each disease. The basis
of this is a good understanding of the epidemiology of the disease.
Creativity and plausibility are essential in assessing and using the
evidence.

There are three phases in the epidemiological description of non-fatal
outcomes (6). The first relates to the systematic review of current
knowledge of the selected disease and its sequelae. From this, a
diagram of the natural history of the disease or the course of the
condition and sequelae is constructed. Epidemiological indicators
requiring estimation are identified, for which purpose published and
unpublished epidemiological data have to be identified and material
relating to health surveys, hospital discharges and epidemiological
studies has to be collated.

Various models can be created from this information. They may
include outcomes and consequences as well as risk factors. Such
models should identify the different stages of any condition, giving
definitions and levels of severity and disability. The probabilities of
being in or of moving between stages should be estimated.
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The data required to estimate YLD concern disability incidence,
disability duration, age at onset (if age weights are applied) and
distribution by severity class, all of which must be disaggregated by
age and sex. These in turn require estimates of incidence, remission,
case-fatality rates or relative risk, by both age and sex. Information on
incidence and duration is not available for most diseases. As a rule
there is information on prevalence or disabling sequelae. The estima-
tion of incidence and average duration from prevalence figures re-
quires additional information on remission and case-fatality rates or
on the relative risk of mortality.

Various diseases that are a significant cause of disability occur at very
different levels of severity. Such diseases include depression, anxiety
disorders, dementia, chronic obstructive pulmonary disease and ar-
thritis, all of which can present with symptoms that range from being
mild to very severe. GBD 1990 determined a distribution of each
condition in the treated and untreated form across seven disability
classes for each of five age groups. A single disability weight was
obtained for treated and untreated forms of each disease by multiply-
ing the percentage in each class by the corresponding disability weight
defining the class. After the percentage of persons receiving treat-
ment in each region had been estimated the overall disability for a
particular condition and region was deduced. A similar approach is
being used in GBD 2000.

There are many different data sources, both published and unpub-
lished, that should be scrutinized in order to develop burden of dis-
ease estimates for non-fatal conditions. Health facility data, which
traditionally tend to be reported in connection with epidemiological
surveillance activities, are not a very useful source of information for
conditions such as musculoskeletal disorders.

Health interview surveys of the general population can provide self-
reported information on conditions and disabilities in key domains
such as self-care, occupation or recreation, but such information is
usually highly problematic. It is often difficult to attribute impairment
to the underlying causes. Moreover, there are often considerable
differences between the disease concept held by the general public
and the medically defined disease category for which information is
required. Surveys of osteoarthritis tend to report prevalence figures
that are much higher than those obtained in studies employing clinical
and radiological criteria to distinguish osteoarthritis from other con-
ditions that cause joint pain.

If information from surveys of good quality is lacking, the next most
useful source tends to be epidemiological studies. In particular, longi-
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tudinal studies of the natural history of a disease can provide a wealth
of information on its incidence, average duration, severity, and remis-
sion and case-fatality rates. However, such studies are rare because
they are very costly. As they are often conducted in a particular
region or town, the parameters for extrapolating the results to the
whole population must be carefully considered. For most diseases, so
little is known about parameters such as remission, relative risk of
dying and average duration that YLD calculations tend to rely on the
few studies that have provided estimates of them.

Care has to be taken not only in considering which sources to employ
but also in ensuring the comparability of the information used and the
quality of the studies so that burden of disease estimates are transpar-
ent and accountable.

The second phase of the epidemiological description of non-fatal
outcomes involves checking the internal consistency of the informa-
tion that is being gathered and adjusting the data for non-representa-
tiveness. This must be an interactive process with constant expert
consultation. It is also necessary to revise the estimates regularly.

Analysing whether disparate sources of information on prevalence,
incidence and mortality are consistent with each other requires the
aid of a computer. The DISMOD software makes it possible to check
whether a set of assumptions on incidence, prevalence, remission,
case-fatality rates and observed mortality figures are consistent with
one another. DISMOD simulates the epidemiology of a disease in a
population by solving a set of differential equations that characterize
the transition between susceptible individuals, cases and deaths.
Usually, the available data are not consistent with each other and a
judgement has to be made as to which data source is most likely to
represent the real situation in a given community.

The only data available on a particular disability may be clearly
biased. For example, skin test data for tuberculosis may only be
available for a region known to be much more economically advanced
than the rest of a country. In such a situation the estimates of
incidence and duration must be adjusted to take account of the ex-
pected epidemiological variation in the community. It may also be
necessary to take into account that access to treatment is greater
in the study area than elsewhere and to assume, therefore, that the
case-fatality rate for the whole population is higher than that for the
study area.

When such adjustments have to be made the logic underlying them
should be presented and justified to national and, if necessary, inter-
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national experts in the disease area, and should be the subject of
consultation with them. Consultations with experts are essential on
estimates of incidence, prevalence, age of onset and duration of dis-
ability. The consultation process can uncover unused data sources,
identify computational and analytical mistakes and broaden partici-
pation in the study. Perhaps the greatest challenge is that the tradi-
tional epidemiological models do not apply to the most common
musculoskeletal conditions, for example nonspecific pain in the back,
neck and/or knee. Psychological and psychosocial factors are far
more predictive of disability than the medical conditions themselves.
An adjustment must therefore be made from traditional models
towards a more inclusive biopsychosocial model for musculoskeletal
disorders (7).

The role of the expert is to provide input into the descriptive epidemi-
ology of musculoskeletal conditions and to review the disease models
and assumptions used in the estimation of the burden of disease. It
is necessary to review the definitions and to define more specifically
the natural history of the conditions and their evolution in different
regions of the globe. It is also necessary to review the availability,
quality and limitations of epidemiological data as a contribution to
identifying alternative or new data sources, and to make recommen-
dations for completing the picture, including extrapolating data from
different populations. In this way it is possible to reach agreement on
providing useful evidence in support of health policy and research.

3. Incidence and prevalence of musculoskeletal
conditions

3.1 Introduction

A preliminary attempt has been made to identify sources of informa-
tion on the incidence and prevalence of the five index conditions
(rheumatoid arthritis, osteoarthritis, osteoporosis, spinal disorders
and major limb traumas) for each WHO region (see Table 1). The
results are given in the Annex. For each condition a literature search
was conducted and experts in musculoskeletal disorders from the
respective regions were contacted. Maximal effort was used to obtain
the raw data and present them broken down either into the age and
gender bands used in the original survey or, where possible, into the
age (see section 2, page ••) and gender bands preferred by WHO. In
those regions where more than one data source was available, data
were selected which conformed to the preferred case definition out-
lined at the beginning of each section in the Annex. Where more than
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one survey used this case definition, the survey chosen was either the
largest or the most representative of the region (either geographically
or because it presented estimates which lay in the middle of the range
obtained for the region). This issue rarely arose for regions other than
Region of the Americas A and European Region A.

At this stage, no smoothing — e.g. weighted averaging of figures for
adjacent age groups from surveys resulting in empty cells for certain
age groups — was carried out to fill the empty cells. In some instances,
however, the results of a number of small studies from the same
region were combined. Those regions for which no data sets have so
far been identified are highlighted, and suggestions are made as to
where data might be obtained. An estimate derived from a different
region is more likely to be correct than would be the assumption that
a condition did not exist in a region with no data of its own. In some
cases there are sufficient data from a region to indicate whether it is
likely to be an area of high or low prevalence of a particular condition.
There is, for example, limited information on the global epidemiology
of osteoarthritis of the hip, yet regions seem to fall largely into either
the high-prevalence or the low-prevalence category, few lying in the
intermediate category. Even a small study may indicate in which of
these two categories a region belongs with respect to the prevalence
of osteoarthritis of the hip. An appropriate data set from a different
region in the same prevalence category can then be used. The same
process can be used to decide where further work is needed. It is not
necessary for a comprehensive set of surveys to be conducted in every
country. A few large surveys of high quality are needed from repre-
sentative areas.

The eventual aim is to generate a set of tables for the incidence and
prevalence of all the index conditions and for various subsets. There
are currently insufficient data for some of these categories to permit
any meaningful conclusions or comparisons, so tables are presented
only for the prevalence of rheumatoid arthritis, osteoarthritis of the
hip, osteoarthritis of the knee, generalized osteoarthritis, back pain
(various definitions) and severe limb traumas, and for the incidence of
fractured neck of femur.

3.1.1 Potential further sources of data

Because of the many gaps in the picture of the epidemiology of
musculoskeletal disorders the first priority is to identify existing
sources of information that may have been missed. The most
probable sources of currently missing data are papers published
in languages other than English, and the grey literature, e.g.
government-sponsored health surveys, national registries of physical
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disability, and data on days lost from work through illness. Published
studies do not always display the data in a format that can be used in
the incidence and prevalence tables, so it is necessary to contact the
researchers directly. In addition, not all the data collected in a survey
may be included in a publication. For example, a survey on knee pain
may also have yielded information on other pain which has never
been fully analysed or published. Experts on musculoskeletal disor-
ders who are working in particular countries or regions can most
readily identify these data sources, and a network of such experts is
being assembled.

3.1.2 Recommendations for making estimates of incidence and
prevalence of musculoskeletal conditions

The task of compiling an accurate set of estimates of the number of
individuals with musculoskeletal problems can never be completed.
There will always be the possibility of a more up-to-date estimate or
of focusing on a smaller geographical area or a more homogeneous
population group. It is important to fill some of the major gaps, for
example in Africa, South America, and Eastern Europe. Large sur-
veys that investigate several conditions simultaneously are of more
value than a series of small studies on single conditions. However, as
estimating the number of cases of a condition is only the first step in
making an assessment of health care needs, it may be necessary to
move forward with rough estimates of numbers rather than delaying
progress by waiting for precise figures. Other inflammatory arthropa-
thies, such as gout and spondylarthropathies, and disabling pain syn-
dromes that are not clearly defined, also add to the global burden of
musculoskeletal conditions. There are few estimates relating to these
conditions and future epidemiological studies should be aimed at
overcoming this deficiency.

3.2 Rheumatoid arthritis
3.2.1 Definition

The definition of rheumatoid arthritis that is used in epidemiological
studies has changed over time. The preferred definition now is that
suggested by the American College of Rheumatology (Table 2) (8).
The onset of rheumatoid arthritis should be considered to occur when
a sufficient number of criteria is reached. There is no universal defini-
tion of childhood arthritis because of its less clear clinical pattern.
The three common definitions are those developed by the American
College of Rheumatology, the European League of Associations
for Rheumatology and, most recently, the International League of
Associations for Rheumatology (9). They differ in nomenclature and
have different inclusion and exclusion demands, each describing a

Untitled-3 5/26/2003, 6:28 PM21



22

somewhat distinct group of patients. The criteria of the League of
Associations for Rheumatology seek to describe homogeneous
groups of patients in a manner that has been internationally agreed.

The direct interview and clinical examination of patients by a health
professional or self-reporting could be used for the diagnosis of rheu-
matoid arthritis. A combination of these two approaches, such as self-
administered screening questionnaires followed by the examination
of positive responders, seems to work well in terms of sensitivity and
economy. Longitudinal studies could be useful for defining diagnostic
criteria; for this purpose, the area under the criteria curve could
constitute an adequate measure. Other types of arthritis, such as
reactive arthritis, gout, Lyme arthritis and others, should also be
considered in terms of the global burden of disease. Conditions such

Table 2
The 1987 revised criteria for the classification of rheumatoid arthritis (traditional
format)a

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 At least 3 joint areas simultaneously have had soft tissue
more joint areas swelling or fluid (not bony overgrowth alone) observed by a

physician. The 14 possible areas are the right or left PIP, MCP,
wrist, elbow, knee, ankle and MTP joints

3. Arthritis of hand At least one area swollen (as defined above) in a wrist, MCP
joints or PIP joint

4. Symmetrical Simultaneous involvement of the same joint areas (as defined
arthritis above) on both sides of the body (bilateral involvement of the

PIPs, MCPs or MTPs is acceptable without absolute symmetry)

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

6. Serum rheumatoid Demonstration of abnormal amounts of serum rheumatoid
factor factor by any method for which the result has been positive

in <5% of normal control subjects

7. Radiographic Radiographic changes typical of rheumatoid arthritis on
changes posteroanterior hand and wrist radiographs, which must

include erosions or unequivocal bony decalcification
localized in or most marked adjacent to the involved joints
(osteoarthritic changes alone do not qualify)

PIP, proximal interphalangeal; MCP, metacarpophalangeal; MTP, metatarsophalangeal.
a For classification purposes, a patient shall be said to have rheumatoid arthritis if he/she has

satisfied at least 4 of these 7 criteria. Criteria 1 through 4 must have been present for at least
6 weeks. Patients with 2 clinical diagnoses are not excluded. Designation as classic, definite,
or probable rheumatoid arthritis is not to be made.

Reproduced from reference 8, with the permission of the publisher.
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as probable rheumatoid arthritis or undifferentiated arthritis, which
could be prodromal stages of various arthropathies, should also be
included in epidemiological studies but should be given a different
weight to that of rheumatoid arthritis.

3.2.2 Incidence

Incidence data on rheumatoid arthritis have mostly been collected in
populations of Anglo-Saxon ethnicity (10). The incidence of rheuma-
toid arthritis is 20–300 per 100000 subjects per year; that of juvenile
rheumatoid arthritis is 20–50 per 100000 subjects per year (see
Annex). Changes in the incidence and prevalence of rheumatoid
arthritis are difficult to predict. Recent studies indicate a future de-
cline in its incidence, particularly among women (11). On the other
hand its incidence is expected to increase over the next 10 years in
Europe because of the increasing proportion of older people. The net
result, however, is unpredictable, so prospective figures should be
gathered in specific studies.

3.2.3 Prevalence

Data on the prevalence of rheumatoid arthritis derive largely from
recently reviewed studies performed in the USA and Europe (10).
The prevalence of rheumatoid arthritis in most industrialized coun-
tries varies between 0.3% and 1%, whereas in developing countries it
is at the lower end of this range. Few cases or none were found in
surveys in African (12) (see Annex). Because of the small number of
patients identified, even in studies with large populations as the de-
nominator, it is difficult to provide a complete picture of rheumatoid
arthritis in any given area.

3.2.4 Potential sources of further data

Large numbers of additional data sets should be explored. The
sources may be government surveys, insurance companies, health
maintenance organizations, managed care organizations, government
providers and pension fund records. Such sources are frequently
underutilized in studies on musculoskeletal conditions because they
are usually collected for different purposes. Data on different types of
arthritis, such as infectious arthritis, gout and undifferentiated arthri-
tis, which are more relevant in developing countries, should be also
assimilated.

3.2.5 Recommendations for making estimates of incidence and
prevalence rates of the global burden

There are two main reasons for the incompleteness of data on the
incidence and prevalence of rheumatoid arthritis. First, data from
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Africa, South America, and Asia are scant and need to be improved
to allow an understanding of the intraregional and interregional vari-
ability of the disease. Second, several sets of data suggest that both
the epidemiological and clinical features of rheumatoid arthritis vary
over time. Repeat studies are therefore needed in particular areas in
order to identify changing patterns of disease.

Epidemiological studies of rheumatoid arthritis in developing coun-
tries should have top priority. In areas where data are sparse an
extrapolation of incidence figures from neighbouring or similar coun-
tries could be used. However, this may be subject to social, economic,
genetic and environmental variables, quite apart from issues of catch-
ment area and rheumatoid arthritis definition. The need for rules to
be used in the extrapolation and meta-analysis of data should be
emphasized. This is a further area of research.

In addition there is a requirement to build databases of large cohorts
of incident or prevalent patients to evaluate the changing presenta-
tion, clinical spectrum and different features of rheumatoid arthritis
over time. Some such cohorts have already been studied in the United
Kingdom (13) and other developed countries but data from the devel-
oping countries are still lacking. This may be particularly important in
specific situations, e.g. in rural areas that are becoming urbanized or
in populations that have migrated to areas where the incidence of
rheumatoid arthritis differs from that in the areas of origin.

3.3 Osteoarthritis
3.3.1 Definition

Osteoarthritis is not a simple disease entity and cannot be defined as
such. However, a pathological concept binds together the different
conditions covered by this term. The pathological definition is of a
condition characterized by focal areas of loss of articular cartilage
within the synovial joints, associated with hypertrophy of the bone
(osteophytes and subchondral bone sclerosis) and thickening of the
capsule. In this sense it is a reaction of the synovial joints to injury.
This phenomenon can occur in any joint but is most common in
certain joints of the hand, spine, knee, foot and hip.

This pathological change results, when severe, in radiological changes
(loss of joint space, presence of osteophytes) that have been used in
epidemiological studies to estimate the prevalence of osteoarthritis
at different joint sites. A Lawrence, Bremner & Bier radiological
osteoarthritis score of 2–4 is still the most widely used definition of
radiological osteoarthritis in epidemiological studies (14).
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Some people with these pathological (radiographic) changes have
joint symptoms, i.e. pain, stiffness and loss of function, that are likely
to be related to the presence of the joint pathology. These symptoms
are not specific, and no clinical definition of osteoarthritis at any joint
site has been properly validated. The symptoms vary with time, as
well as between joint sites and individuals, and are dependent on
many variables other than the joint damage (15). There are clinical
criteria for the classification of osteoarthritis of hand, hip and knee
(16–18), pain being an obligatory symptom in the osteoarthritis clas-
sification. However, these criteria have hardly been used in popula-
tion studies because of the lack of validation.

3.3.2 Incidence

Because of the problems of definition the incidence of osteoarthritis
cannot be estimated. The symptoms of osteoarthritis are not specific,
and the radiological changes reflect a gradual pathological process for
which no time of onset can be defined. An estimation of the incidence
of severe osteoarthritis may be obtained from the figures of the pro-
gression of radiological osteoarthritis from a low to a higher Kellgren
score, with or without the onset of clinical symptoms.

The Australian Burden of Disease and Injury Study (AUSBODI)
(19) attempts to determine the incidence of osteoarthritis in Austra-
lia. As reliable incidence data for osteoarthritis are unavailable for
the Australian population, the study has used the DISMOD software
package to model incidence and duration from estimates of preva-
lence, remission, case-fatality rates and background mortality. Data
derived from the DISMOD software indicate that females have a
higher incidence of osteoarthritis than males in all age groups and
that, overall, they have an incidence of 2.95 per 1000 population,
compared with 1.71 per 1000 population in males. The estimated total
incidences of osteoarthritis in Australia for males and females are
15563 and 27112 respectively. For women the incidence of osteoar-
thritis is highest among those aged 65–74 years, reaching approxi-
mately 13.5 per 1000 population per year; for men the highest
incidence of approximately 9 cases per 1000 population per year
occurs in those aged 75 years and over.

3.3.3 Prevalence

Most attempts to estimate the prevalence of osteoarthritis are based
on radiographic surveys of populations. However, radiographs detect
only cases of severe osteoarthritic pathology. They do not indicate
whether patients have a problem (symptoms or disability). Radio-
graphic surveys show that there is a strong age relationship with this
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pathology: osteoarthritic changes are uncommon in persons under
the age of 40 but are seen in practically everyone over the age of 70
years (20).

There have been some attempts to estimate the number of people
who might have significant clinical problems arising from osteo-
arthritic joint pathology. These have not been validated, but they
suggest that about 10% of persons over the age of 60 are affected.
Surveys have largely been conducted in the most developed countries
but there is indirect evidence suggesting that this is a worldwide
problem. The Scientific Group estimates that 10% of the world’s
population who are 60 years or older have significant clinical prob-
lems that can be attributed to osteoarthritis.

In Australia the estimated total prevalence of osteoarthritis ranges
from 6.4% in a 1995 national report (21) to 8.6% in the South Austra-
lian Health Omnibus Survey (ages ≥ 15 years) (1). The variability in
prevalence reporting is caused by inherent variation between samples
and by the use of different methods to ascertain the presence of
osteoarthritis (self-reporting, diagnosis or modelling). The highest
self-reported prevalence of osteoarthritis was measured in females
≥85 years of age bracket of the Health Omnibus Survey, for which a
value of 57.1% was recorded. Australian prevalence studies show that
females are more likely than males in all age brackets to have or self-
report osteoarthritis.

AUSBODI (19) has derived estimates of prevalence of osteoarthritis
in Australia by means of the DISMOD software package, proposing
a prevalence of 2.65% for males and 4.17% for females. AUSBODI
has also estimated the prevalence of osteoarthritis in the country by
age group and severity on the basis of radiologically defined criteria.
It is important to note that osteoarthritis has not been radiologically
defined for the Australian population and that the study has modelled
prevalence, using data derived from a recent methodologically consis-
tent study done in the Netherlands (19). The prevalences calculated
from this section of the study range from 0.1% in the age group 25–34
years in both males and females to 26.93% in women aged ≥75 years.

3.3.4 Potential sources of further data

Large numbers of additional data sets should be explored, including
governmental surveys and insurance company, health care and pen-
sion fund data, e.g. derived from health maintenance organizations,
managed care organizations and governmental providers. These
sources of information are frequently underutilized in studies on
musculoskeletal conditions because they are usually collected for dif-

Untitled-3 5/26/2003, 6:29 PM26



27

ferent purposes. However, they mainly contain data on self-reported
diagnosis and symptoms, and comparison with population data based
on radiological osteoarthritis classification is problematic. Consider-
ation should be given to national osteoarthritis registries set up as
periodic snapshots or longitudinal observation studies.

3.3.5 Recommendations for making estimates of incidence and
prevalence rates of the global burden

The incidence and prevalence of musculoskeletal pain and disability
in older people in all parts of the world should be considered as a
matter of urgency. As outlined above, such pain and disability are
extremely common and largely attributed to an ill-defined condition
called osteoarthritis. The problem, however, is not what the disease is
but its consequences and their determinants. The Global Burden of
Disease Studies have made a welcome attempt to quantify the disease
burden resulting from osteoarthritis but there is a need for ongoing
work so that the burden can be fully reflected.

The requirement for joint replacement surgery should also be ad-
dressed. Most joint replacements are carried out for people suffering
from osteoarthritis, but rates per head of population and the severity
of the condition at the time of surgery vary enormously between
regions of the world, suggesting major inequities and a lack of clarity
over who should have this intervention for advanced arthritis and
when it should be undertaken.

3.4 Osteoporosis
3.4.1 Definition

Osteoporosis is defined as a systemic skeletal disease characterized by
a low bone mass and a microarchitectural deterioration of bone tis-
sue, with a consequent increase in bone fragility and susceptibility to
fracture. In 1994 a WHO expert panel (1) operationalized this con-
cept by defining diagnostic criteria for osteoporosis on the basis of
measurement of bone mineral density (BMD).

• Osteoporosis: a BMD value more than 2.5 standard deviations
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
standard deviations below the mean BMD of young adult women
(-2.5 < BMD T-score < -1).

Clinically, osteoporosis is recognized by the occurrence of character-
istic low-trauma fractures, the best documented of these being hip,
vertebral and distal forearm fractures.
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Hip fracture
A hip fracture is a fracture of the proximal femur, either through the
femoral neck (subcapital or transcervical fracture, an intracapsular
fracture) or through the trochanteric region (intertrochanteric or sub-
trochanteric fracture, an extracapsular fracture). Intracapsular frac-
tures are usually classified according to the Garden scale (23):

— type I: incomplete;
— type II: complete without displacement;
— type III: complete with partial displacement;
— type IV: complete with full displacement.

Extracapsular fractures are classified according to their stability
(stable/unstable) and displacement (present/absent). These classifica-
tion systems have a major influence on the choice of orthopaedic
intervention, e.g. internal fixation or arthroplasty. Whether the aetiol-
ogy of the two fractures also differs remains contentious. Some stud-
ies, but not all, have suggested that osteoporosis plays a greater role
in causing extracapsular fractures than it does in causing intracapsular
fractures. The gold standard for fracture definition at the proximal
femur is radiological.

Vertebral fracture
Vertebral fracture has been the most difficult osteoporosis-related
fracture to define. The deformities that result from osteoporosis are
usually classified into three categories:

— crush (involving compression of the entire vertebral body);
— wedge (in which there is anterior height loss);
— biconcave (where there is a relative maintenance of the anterior

and posterior heights, with central compression of the endplate
regions).

The difficulty in deciding whether a vertebra is deformed arises from
the variation in the shape of vertebral bodies both within the spine
and between individuals. Initial studies of vertebral osteoporosis uti-
lized subjective methods of defining the radiographic appearance of
individual vertebral bodies. Such qualitative approaches often led to
within-observer and between-observer disagreements over the pres-
ence or absence of deformity. This resulted in attempts to quantify
deformity by using measurements of the vertebral dimensions. These
morphometric approaches have culminated in algorithms comparing
the extent to which ratios between the anterior-, posterior- and mid-
vertebral heights (corresponding to wedge, biconcave and crush de-
formities) differ from vertebra-specific mean values in the general
population. The normal ranges for these height ratios are estimated
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from a radiographic population survey, cut-off values for each type of
deformity being arbitrarily assigned to points on the distribution of
the ratios (3 or 4 standard deviations).

Although these morphometric approaches are widely utilized for re-
search purposes, radiographic criteria for the semiquantitative assign-
ment of vertebral deformities have also been derived. In the most
extensively used system, vertebral deformities may be classified as
mild (20–25% height loss), moderate (25–40% height loss) or severe
(>40% height loss). In the northern USA, around one in three verte-
bral deformities reaches immediate clinical attention because of back
pain, height loss or other functional impairment (24, 25). Estimates of
the proportion of vertebral deformities reaching primary care in
Europe suggest that the figure here is lower, perhaps between 10%
and 30% (26).

Distal forearm fracture
The most common distal forearm fracture is Colles fracture. This lies
within 2.5cm 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 ulnar styloid process. The
reverse injury, known as Smith fracture, usually follows a forcible
flexion injury to the wrist. It is relatively uncommon and tends to
occur in young adults following major trauma. As with hip and
vertebral fractures, distal forearm fractures require radiographic
confirmation.

Rickets and osteomalacia
Although very different from osteoporosis, rickets and osteomalacia
are also characterized by a low bone mineral content, and both may
lead to bone pain and fractures. Rickets is characterized by a miner-
alization defect of newly formed bone in the growing skeleton. It
leads to an increase in the amount of non-mineralized bone tissue
(osteoid) and a thickening of growth plates. It causes bone pain, bone
deformation, swelling of the joints and growth retardation (27). Os-
teomalacia is the adult counterpart of rickets and is characterized by
an increase in osteoid tissue. Osteomalacia has been implicated in
causing hip fracture in the elderly.

Rickets and osteomalacia are mainly attributable to a lack of expo-
sure to sunlight because of climatic conditions, pollution that absorbs
ultraviolet rays, clothing and the use of sunscreens. A low calcium
intake aggravates the effects of vitamin D deficiency. Rare causes
include congenital or acquired disorders of vitamin D metabolism,
urinary phosphate loss, calcium deficiency, malabsorption syndromes
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and an inhibition of mineralization by toxic substances such as fluo-
ride and aluminium (27, 28).

3.4.2 Incidence

The incidence of osteoporosis is best measured indirectly as the inci-
dence of fractures resulting from the condition. The lifetime risk at
the age of 50 years of fragility fractures is considerable (Table 3).

It is clear from the preceding section that estimates of the magnitude
of osteoporosis and related fractures can be addressed in different
ways. Incidence rates are best utilized to characterize the burden of
fractures, whereas prevalence data may be applied to the frequency of
reduced BMD or to the burden of vertebral deformities.

Hip fracture
In Western populations the incidence of hip fractures increases expo-
nentially with age. Above 50 years of age there is a female to male
incidence ratio of approximately 2 :1. Overall, about 98% of hip frac-
tures occur among people aged 35 years and older, and 80% occur in
women (because there are more elderly women than men) (30).
Worldwide there were estimated to be 1.66 million hip fractures in
1990, about 1.19 million in women and 463000 in men (31, 32). Most
hip fractures occur after a fall from standing height or less in men or
women with reduced bone strength. The risk of falling increases with
age and is somewhat higher in elderly women than elderly men. There
is some seasonality in the incidence of hip fractures: in temperate
climates they tend to occur more frequently in the winter months than
at other times. Most hip fractures, however, occur indoors rather than
as a result of slipping on icy pavements.

These epidemiological characteristics apply principally to the inci-
dence of hip fractures in Europe and the USA. However, data are

Table 3
Lifetime risk of fragility fractures in the Swedish population

Type of fracture Lifetime risk at age 50 (%)

Women Men

Hip 22.9 10.7
Distal forearm 20.8 4.6
Vertebral (clinical) 15.1 8.3
Proximal humerus 12.9 4.9
Any of the above 46.4 22.4

Source: reference 29.
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now available from other parts of the world, including Africa, Latin
America, and China (including Hong Kong Special Administrative
Region) (32). This information has been used to construct the inci-
dence tables in the Annex. Hip fracture generally occurs less fre-
quently in non-Caucasian than in Caucasian populations. Incidence
rates are extremely low in African countries and greater among
South-East Asian populations. The highest incidence rates have been
reported from northern Europe and the northern part of the USA.
Even within a given ethnic group there is considerable variation in the
incidence of hip fracture. Thus, rates vary by a factor of about 10
between Sweden and Turkey. These variations imply an important
role for environmental factors in the incidence of hip fracture. The
observation that differences in incidence between countries are much
larger than those between Caucasian women and Caucasian men
suggests that factors other than oestrogen deficiency are significant
(33).

Patients with hip fractures in developed countries are hospitalized, so
the total number of cases is easy to determine. In rural areas of other
countries, however, patients may not be hospitalized and may be
treated at home, making an assessment for the entire world problem-
atic. Most studies in Asia have been performed in major cities. Better
estimates are needed for large parts of the world, but data for small
areas in these parts can currently be used.

A working group of the International Osteoporosis Foundation has
commenced a study on the incidence of hip fracture by examining
national registration systems throughout the world. This supplements
WHO initiatives aiming to characterize the global burden of
osteoporosis.

Vertebral fracture
Incidence rates for morphometric vertebral deformities have been
obtained from the European Prospective Osteoporosis Study. As part
of this study, lateral thoracolumbar X-rays were obtained under
standardized conditions from a sample of 15570 men and women
aged 50–79 years who were enrolled from population registers in 19
European countries. The incidence of new vertebral deformities was
estimated from X-rays at baseline and at four-year follow-up. Overall,
age-adjusted and sex-adjusted incidence rates for vertebral deformity
were 1% per year among women and 0.6% per year among men (34).

Similar incidence estimates have been reported from the Framingham
Study and from the Study of Osteoporotic Fractures in the USA,
where spinal X-rays have been obtained for some 8000 women. Other
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sources of incidence data for vertebral deformities have included the
Rotterdam Study and a study in Hiroshima, Japan (35). There are no
data from Africa or South America.

The age-adjusted incidence of clinically diagnosed vertebral fractures
has been estimated in the northern part of the USA. For Caucasian
women aged 50 years and over it was estimated to be 5.3 per thousand
person-years, the comparable male rate being around half this figure
(36). Among men the incidence rate climbs exponentially with age,
adopting a pattern similar to that observed for hip fractures in the
same population. Among women there is a more linear increase in
incidence with age, such that the vertebral fracture rate is higher than
that for hip fracture before the age of 70 years but not thereafter (34).
Falls account for only one-third of new vertebral fractures among
men and women in the USA. The majority of such fractures are the
result of compressive loading associated with other activities such
as lifting or changing positions, or have been discovered only inci-
dentally. Whereas 90% of clinically diagnosed vertebral fractures in
women occurred as a result of moderate or minimal trauma in this
study, a substantial proportion (37%) of those among men occurred
as a result of severe trauma.

The final means of studying the incidence of vertebral fractures is to
confine rates to those of hospitalized subjects, for whom data can be
obtained from national registers. Such a register-based study in
Europe (37) suggested an incidence rate of hospitalized vertebral
fracture that is substantially smaller than the estimates of all vertebral
fractures coming to clinical attention (perhaps 1–2% of all incident
vertebral deformities). This result is not surprising, because most
people with vertebral fractures are not hospitalized. In this European
study, however, there was a striking geographical correlation between
the incidence of hospitalized vertebral fracture cases and that of hip
fracture cases among different countries.

Distal forearm fracture
Distal forearm fractures display a different pattern of incidence from
those of hip and vertebral fractures. Incidence studies in the northern
USA in the early 1990s suggested that the rate increased linearly
among women between the ages of 40 and 65 years, thereafter ap-
pearing to level off. Among men, the incidence rate remained con-
stant between the ages of 20 and 80 years (36, 38). Thus most distal
forearm fractures occur in women (the age-adjusted female to male
ratio being 4 :1), and around 50% occur in women aged 65 years and
older. The reason for the previously observed plateau in the incidence
rate among females above the age of 65 years remains unknown, but
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it has been suggested that it reflects a change in the pattern of falls
with advancing age as a consequence of loss of neuromuscular protec-
tive reflexes.

A more recent multicentre study in the United Kingdom found an-
nual incidences of 9 and 37 per 10000 men and women respectively,
with hospitalization rates of 23% and 19% respectively (39). There
was a tendency for the incidence rate of distal forearm fracture to
continue to increase after the age of 70 years among women, perhaps
pointing to increasing frailty in the elderly female population of de-
veloped countries throughout the last decade of the twentieth century
and the first decade of the twenty-first.

All fractures
The majority of fractures in subjects aged over 50 years are the
result of osteoporosis. Epidemiological studies of these age-related
fractures have been performed in Australia, Sweden, the United
Kingdom, and the northern USA. The incidence rates of proximal
humeral, pelvic and proximal tibial fractures rise steeply with age and
are greater in women than in men. About 80% of proximal humeral
fractures occur in individuals aged 35 years and over, three-quarters
occurring in women (40). The same general picture is seen in popula-
tions of other developed countries. Similar patterns have been ob-
served for distal femur fracture and fractures of the rib, clavicle and
scapula.

Not all fractures, even those occurring in persons over the age of 50
years, are the result of osteoporosis. Attempts to classify fracture
have varied. Some have involved the use of expert opinion to indicate
that a fixed proportion of fractures at a specific site are caused by
osteoporosis. Others classify osteoporotic fractures as the result of
low energy or low bone mass. None of these classifications is, how-
ever, ideal. There does appear to be a constant relationship between
hip fracture burden and the burden caused by fractures at other sites.
Since the hip fracture rate is known in many regions of the world, a
methodology has been devised to calculate the osteoporosis fracture
burden from the hip fracture rate (40).

3.4.3 Prevalence
Bone mineral density
Implicit in the definition of osteoporosis using BMD alone is the
notion of a relationship between this parameter and fracture risk. A
low BMD is therefore analogous to high blood pressure or an el-
evated serum cholesterol concentration. The risk of fracture rises
when the BMD declines, just as the risk of stroke rises with blood
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pressure and hypercholesterolaemia leads to an increased risk of
myocardial infarction. WHO operationalized this concept by consid-
ering osteoporosis to be present when the BMD level in women was
more than 2.5 standard deviations below the normal mean for young
women. In order to provide some comparability with definitions that
incorporated fracture the subset of women with presumptive os-
teoporosis who also had a history of one or more fragility fractures
were deemed to have severe or established osteoporosis.

Many sites of the skeleton are accessible for BMD measurement.
Moreover, there are many measurement techniques, so that there are
no standardized criteria on the prevalence of osteoporosis on a mul-
tinational basis. Specific data on the prevalence of osteoporosis as
defined by WHO have been obtained in Australian, European and
North American populations. In the northern USA it is estimated
that 54% of postmenopausal Caucasian women have osteopenia, and
a further 30% have osteoporosis in at least one skeletal site. Further-
more, it is estimated that osteoporosis is established (BMD more than
2.5 standard deviations below the normal mean for young women,
and a history of low-trauma fracture) in 51% of osteoporotic women
and in 16% of all Caucasian women aged 50 years or above. In the
United Kingdom, it is estimated that around 23% of women aged 50
years or more have osteoporosis as defined by WHO. The proportion
increases steeply between the ages of 50 and 80 years. The
prevalences of osteoporosis, as defined by WHO, in relation to age in
Sweden and the USA are indicated in Tables 4 and 5.

The International Osteoporosis Foundation has recently recom-
mended that, for the purposes of diagnosis as opposed to those of
assessment, BMD should be measured at the hip using dual-energy X-
ray absorptiometry. It is also recommended that a referent standard
derived from the USA population be used (42). On the basis of these
criteria the general prevalence of osteoporosis rises from 5% in

Table 4
Percentages of Swedish women with osteoporosisa

Age range (years) Osteoporosis of the hip alone (%)

50–59 7.0
60–69 22.0
70–79 31.0
80–89 36.0

a Defined as a bone mineral density more than 2.5 standard deviations below the young adult
reference mean at the hip.

Source: reference 41.
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women at the age of 50 years to 50% at the age of 85, the comparable
figures in men being 2.4% and 20% (43). It is noteworthy that among
the countries studied to date the prevalence of osteoporosis according
to criteria based on BMD varies far less than does fracture incidence.
Data from the Lebanese reference population are, for example, simi-
lar to the above data from Sweden and the USA. Further studies of
the global burden of osteoporosis should include estimates of the
prevalence of the disorder using BMD-based criteria in other parts of
the world.

Rickets and osteomalacia
Rickets is relatively rare in developed countries but still occurs as a
consequence of dietary deficiency (a macrobiotic diet) or wearing
too much clothing (44). In Ethiopia, low serum concentrations of
25-hydroxyvitamin D have been reported (45), and rickets caused by
calcium deficiency has been encountered in Central Africa (46). Os-
teomalacia may also occur in countries at low latitudes where there is
abundant sunshine, especially when extensive clothing prevents skin
exposure. Low serum concentrations of 25-hydroxyvitamin D in
adults and the elderly have been reported from Italy and the Eastern
Mediterranean (47, 48).

In Europe and the USA, osteomalacia mainly occurs in the elderly as
a result of a lack of exposure to sunshine which is not compensated by
adequate vitamin D intake (44). It is estimated that 1–5% of hip
fractures in the elderly are caused by osteomalacia (49). A less severe
degree of vitamin D deficiency causes secondary hyperparathyroid-
ism and cortical bone loss, which also may lead to fractures (50).
Osteomalacia is fairly common in people from India and the Eastern
Mediterranean who have emigrated to Western Europe.

Table 5
Percentage of Caucasian women with osteoporosisa (adjusted to 1990 Caucasian
women in the USA)

Age range in years Osteoporosis at any site (%) Osteoporosis of the hip alone (%)

30–39 0 0
40–49 0 0
50–59 14.8 3.9
60–69 21.6 8.0
70–79 38.5 24.5
80+ 70.0 47.5
≥50 30.3 16.2

a Osteoporosis is defined as a bone mineral density more than 2.5 standard deviations below
the young adult reference mean at the spine, hip or mid-radius.

Source: reference 1.
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Osteomalacia can easily be cured by dietary supplementation
with vitamin D and calcium, but more data are needed on the preva-
lence of the condition in order to develop adequate prevention
programmes.

3.4.4 Potential sources of further data

On an international basis the risk of hip fracture varies much more
than can be explained on the basis of BMD alone. This limits the
value of estimates of the prevalence of osteoporosis. Factors other
than BMD contribute independently to the risk of fracture; they
include age, a prior fragility fracture, a family history of fracture, a
low body mass index, immobility, smoking and excessive alcohol con-
sumption. Collectively, these risk factors are quantitatively more im-
portant than BMD. For this reason, estimates of the future burden of
osteoporosis would be better characterized as probabilities of os-
teoporotic fracture. The assessment of such probabilities depends on
a knowledge of internationally validated risk factors and a more
detailed knowledge of fracture incidence than is currently available.
Hip fracture rates are known for fewer than 40 countries, and even
less information is available for other types of fracture. A substantial
investment in epidemiological research is therefore required.

3.4.5 Recommendations for making estimates of incidence and
prevalence rates of the global burden

There are no internationally derived data on the incidence and preva-
lence of osteoporosis based on BMD as defined by WHO. However,
the utility of providing this information is not high. Efforts should
therefore be directed towards an accurate documentation of the inci-
dence of osteoporotic fractures in different countries. It is recom-
mended that countries provide the mechanisms whereby hospitalized
fractures in the elderly can be documented. Where possible, registers
should be provided of osteoporotic fractures that are not commonly
hospitalized (e.g. vertebral fractures and fractures of the distal fore-
arm and proximal humerus).

• Further information is required on the global variation in the inci-
dence of hip, vertebral, distal forearm and other fractures. Inci-
dence estimates for vertebral and distal forearm and other limb
fractures are scanty, especially in Asian populations and in Africa
and Latin America.

• Information on the prevalence of osteopenia and osteoporosis,
based on densitometric criteria, is required for Africa, Asia, and
Latin America.
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• Data on hospital admission for vertebral, forearm and other limb
fractures should be collected.

• There is an urgent need for studies on the prevalence of rickets and
osteomalacia in Africa and Asia as these diseases can be easily
cured by vitamin D and/or calcium supplementation.

3.5 Spinal disorders
3.5.1 Definition

Spinal disorders are a wide and heterogeneous range of specific dis-
eases and nonspecific musculoskeletal disorders involving the spinal
column (Table 6). Specific diseases of the spine include trauma,
mechanical injury, spinal cord injury, inflammation, infection and
tumour. Nonspecific musculoskeletal disorders of the spine include
maladies affecting the muscles, nerves, intervertebral discs, joints,
cartilage, tendons and ligaments of the neck and back. Complaints
about pain involving the neck and back are the primary manifestation
of most spinal disorders. The incidence of spinal disorders varies with
age, most conditions being distributed throughout the life span
(Figure 3).

Specific causes
The specific etiologies of spinal disorders are classified as traumatic,
congenital, inflammatory, infectious, metabolic and malignant. Acute
spinal disorders resulting from traumas are most often fractures caus-
ing spinal cord injury, dislocation and spinal dysfunction. Chronic
spinal disorders resulting from repetitive intervertebral disc traumas
are frequently caused by a focal extension of the disc beyond the
vertebral end-plate, producing radicular symptoms attributable to
nerve compromise.

Spinal infection may result from vertebral osteomyelitis (pyogenic,
granulomatous or other infectious processes), epidural abscess or
inflammation of the intervertebral disc. Although these spinal disor-
ders are rare in most countries, both mortality and morbidity are
significant if appropriate treatment is not instigated. Congenital ab-
normalities include spondylolisthesis, spina bifida, scoliosis and other
malformations. Spinal disorders may be the result of metabolic dis-
ease processes, including osteoarthritis, osteoporosis, osteomala-
cia and osteitis deformans. Spinal disorders resulting from tumour
include metastases, primary malignant tumours (chordoma and
myeloma) and benign tumours (osteoid ostema, osteoblastoma and
osteochrondroma). Inflammatory diseases affecting the spine include
rheumatoid arthritis, ankylosing spondylitis, Reiter syndrome and
psoriatic arthritis.
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Table 6
Classification of spinal disorders

Specific (15–20%)
Congenital

Interspinous pseudarthrosis
Scoliosis
Spina bifida
Spondylolisthesis
Vertebral epiphysitis

Degenerative
Spinal stenosis
Spondylolisthesis

Infectious
Epidural abscess
Osteomyelitis

Bacterial
Tuberculosis (Pott disease)
Other infections

Paraspinous abscess
Septic arthritis
Septic discitis

Inflammatory
Arthritides

Ankylosing spondylitis
Juvenile rheumatoid arthritis
Psoriatic spondylitis (sacroiliitis)
Reiter syndrome
Rheumatoid arthritis
Seronegative spondyloarthropathy

Fibrosis secondary to inflammation
Arachnoiditis
Epineural fibrosis
Intraneural fibrosis

Inflammation of nerve roots
Neuritis
Radiculitis

Vertebral osteochondritis
Metabolic

Osteochondrosis (Scheuerman disease)
Osteomalacia
Osteopenia
Osteoporosis
Osteitis fibrocystica
Ochronotic spondylosis
Paget’s disease

Neoplastic
Bone tumour

Benign
Malignant
Metastatic

Intradural and epidural tumours

Meningeal carcinomatosis
Multiple myeloma

Traumatic
Dislocation or subluxation
Fractures of the vertebrae
Intervertebral disc herniation

Non-specific (80–85%)
Degenerative

Degenerative disc
Degenerative joint
Facet joint
Herniated intervertebral disc
Hyperlordosis
Kyphosis
Lumbar spondylosis
Osteoarthritis
Osteophytes
Spinal instability

Idiopathic back pain
Muscular disorders

Acute muscle fatigue
Acute strain
Acute reflex muscle spasm
Chronic strain
Fibromyalgia
Myofascial pain syndrome

Traumatic
Apophyseal (facet) joint disorder
Coccydynia
Episacral lipoma
Intervertebral disc herniation
Lumbosacral joint sprain
Muscle atrophy
Postural disorders
Sacroiliac joint sprain
Whiplash

Referred back pain
Congenital

Sickle-cell anaemia
Neoplastic

Lymphoma
Infectious

Abdominal abscess
Bacterial endocarditis

Retroperitoneal masses
Carcinomatous lymphadenopathy
Lymphosarcoma
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Nonspecific causes
Musculoskeletal disorders of the spine are classified as nonspecific if
no underlying disease (e.g. ankylosing spondylitis), pathophysiologi-
cal mechanism (e.g. trauma or malignancy) or anatomical source of
pain (e.g. facet joint, disc herniation, muscle or nerve root) is identi-
fied by simple clinical means such as clinical examination, radiological
studies and basic laboratory tests. Nonspecific musculoskeletal condi-
tions are by far the most frequent causes of spinal disorders and have
the greatest impact on individuals, health care systems and societies
as a whole.

It is worth noting that, even after extensive evaluation, only 15% of
patients presenting with acute low back problems can be given a
definitive diagnosis (52). Nonspecific musculoskeletal spinal disorders
are often reported as low back pain. Such pain of less than seven days’
duration is not a disease but a complaint that can turn into a complex
syndrome. Unfortunately, the literature abounds with studies confus-
ing the prevalence of the symptom of low back pain with the incidence
of spinal disorders, partly because of the lack of standardization and
validation of the terminology and classification of spinal disorders.
These factors account for some of the heterogeneity, differences and
contradictory findings in the literature regarding diagnosis, epidemi-
ology, treatment and rehabilitation (53, 54). This lack of standardi-
zation and validation of terminology and classification imposes a
significant limitation on the use of epidemiological data of spinal
disorders.

Nonspecific spinal disorders are classified as acute (duration less than
one month) or subacute (duration up to three months) if they occur
suddenly after a prolonged period (six months) without pain and with
a retrospective duration of less than three months. These disorders
are categorized as chronic if they occur episodically within a six-
month period or last for more than three months. They are usually
accompanied by other musculoskeletal pains, bodily complaints, psy-
chological distress and, often in chronic cases, amplified dysfunctional
cognition and pain behaviour. The aetiology of nonspecific spinal

Table 6 (Continued)

Hodgkin’s disease
Vascular

Aortic aneurysm
Embolism of the renal artery
Myocardial ischaemia
Myocardial infarction

Visceral
Kidney or ureter
Stomach and colon
Urinary bladder and prostate
Uterus and adnexa

Untitled-3 5/26/2003, 6:29 PM39



40

Figure 3
Age at peak incidence of selected spinal disordersa

disorders is generally difficult to ascertain because of the long history
and low specificity of physical signs and symptoms.
Nonspecific spinal disorders manifest a wide spectrum of actual
severity, but there is often a discrepancy between the reported

Age (years)

Ankylosing spondylitis
Aneurysmal bone cyst
Pyogenic sacroilitis
Lymphoma
Osteoid osteoma
Sickle-cell anaemia
Vertebral sarcoidosis

Reiter syndrome
Osteoblastoma
Giant cell tumour
Eosinophilic granuloma

Herniated nucleus pulposus

Non-specific low back pain
or muscle strain
Gaucher disease
Spondylolisthesis (isthmic)

Behcet syndrome
Hidradenitis suppurativa
Osteitis condensans ilii
Pituitary disease
Ovarian cancer
Fibrositis

Ochronosis
Psoriatic spondylitis

Haemangioma
Microcrystalline disease

Osteoarthritis
Paget disease
Osteomyelitis
Sacral lipomata
Chondrosarcoma
Chordoma
Retroperitoneal fibrosis

Osteoporosis
Metastases

Myelofibrosis
Colon cancer
Prostatic cancer
Polymyalgia rheumatica
Spinal stenosis

a Modified from reference 51 with permission of the publisher. WHO 03.104
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level of pain and loss of function on the one hand and the observed
minimal physical signs on the other. Of the numerous pathological
conditions of the spine reported worldwide, nonspecific spinal disor-
ders in the cervical, thoracic and lumbar regions comprise the vast
majority of problems found in workers. Because of the lack of a
uniform and comprehensive method of gathering and tracking data
on non-specific spinal disorders, a coordinated and standardized sys-
tem of data collection is needed. There is a need to build databases on
large cohorts of people in order to evaluate the incidence, prevalence,
clinical spectrum and features of spinal disorders over time. Standard-
ized coding procedures as well as more precise and consistent descrip-
tions of risk factors should also be developed for these large data
systems.

Numerous studies on the epidemiology of spinal disorders have
been published over the past 60 years. In general their results are
hard to compare and summarize because of the profound method-
ological heterogeneity of the studies (e.g. in relation to sampling
frames and procedures, the formulation of questions, interview tech-
niques, instruments, the wording of questions, the characterization of
pain, non-response bias, the region of the back, the point in time and
the duration of pain). The two following observations can, however,
be made.

1. There has been no apparent increase in the prevalence of
nonspecific spinal disorders over the past 30 years, although the
number of relevant studies is small and geographically limited.
However, the problem is becoming more widely recognized, espe-
cially in developed countries, as the impact of cost and morbidity is
more extensively reported in the medical and lay press.

2. There are clear indications of an increase in disability associated
with spinal disorders being reported in connection with social
security in many countries. It is therefore useful to distinguish
the incidence and prevalence of spinal complaints and disorders
from the observation of disability related to spinal disorders. The
increase in social security disability arising from spinal disorders
may be attributable to an ageing population, improved disability
benefits or both. It is also possible that culture-specific factors have
affected the awareness and reporting of symptoms.

3.5.2 Incidence

Population-based incidence data on spinal disorders have been col-
lected primarily in North America and Europe (53, 55, 56). No ex-
trapolation to other ethnic groups and geographical areas has been

Untitled-3 5/26/2003, 6:29 PM41



42

attempted because of the limited data available. These data may be
subject to social, economic, genetic and environmental variables, in
addition to issues of study technique and spinal disorder definition. A
meta-analysis of the existing data could be useful but the methods and
criteria used in different studies are a major source of concern. Rules
for data sets on spinal disorders should be developed in order to
overcome this problem for future meta-analyses.

Specific causes
The incidence of these disorders in most industrialized countries var-
ies between 1% and 10%. In developing countries the incidence is at
the lower end of this range (see Annex). Unfortunately, epidemio-
logical data on many spinal disorders with specific causes and all
spinal disorders with nonspecific causes are often reported as relating
to low back pain regardless of the diagnosis or cause. In many studies,
this heterogeneity is less than defining for functional limiting disease
processes.

Nonspecific causes
The incidence of these disorders in most industrialized countries var-
ies between 4% and 5% annually (53, 55–57). These data are reported
in the Annex. It is difficult to define and identify the more significant
and severe episodes since their relevance (e.g. as a starting point of
chronification) may be assessed only retrospectively. Retrospective
reports of back pain characteristics are notoriously unreliable because
the past occurrences of diseases and symptoms are usually under-
reported in questionnaire surveys.

The traditional epidemiological concept of incidence is also difficult
to apply to the experience of back pain because of its unstable, epi-
sodic nature and the uncertainty of onset of any episode. Although
the spontaneous recovery in a single episode suggests that nonspecific
spinal disorders are self-limiting disease processes, recent studies
provide evidence of a fluctuating, recurrent and intermittent course of
nonspecific musculoskeletal spinal disorders in adults which may lead
to a chronic phase (58, 59).

Mortality data are of limited relevance for nonspecific musculoskel-
etal spinal disorders. In addition, the reporting of a given episode or
condition seems to depend on the system of social security, national
health care and worker compensation in the country concerned. The
information obtained is significantly influenced by differences be-
tween societies and individuals. Data derived from workers’ compen-
sation claims are administrative records that provide comprehensive
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records of wages lost, treatment costs and time off work. However,
these records do not include all data because of limited coverage of
the total workforce, incomplete or no reporting, inaccurate diagnosis,
or a failure to indicate degrees of severity.

3.5.3 Prevalence

Some cohorts have already been studied in the USA (60–62;
American Academy of Orthopaedic Surgeons, personal communica-
tion, 2000) and western Europe (63–66). A small amount of informa-
tion has been reported from other parts of the world (67). These
studies have been reviewed (68–71). The trends recognized in these
studies may be particularly important in specific situations, for in-
stance in rural areas that are becoming urbanized or in migrant popu-
lations moving to areas where the incidence of spinal disorders differs
from that in the areas of origin.

Mortality and comorbidity in these cohorts are also relevant. A de-
cline in the lifetime occurrence of low back pain in the highest age
category has been noted in several surveys. Possible explanations
for this include limited recall of past events, an altered perception
or reporting of current episodes, selective mortality or a cohort effect
(i.e. individuals now over the age of 65 years may, for unknown
reasons, have a lower likelihood of low back pain throughout their
lives). Some data suggest selective mortality exist among patients
with nonspecific musculoskeletal spinal disorders, possibly because
of associated health habits or socioeconomic circumstances (60).
The mechanisms of interaction between spinal disorders and other
diseases that may affect the same patients are largely unknown.
This information, as well as data on the interaction between spinal
disorders and the treatment of comorbid conditions, should be
evaluated.

Specific causes
The prevalence of these diseases in most industrialized countries
varies between 2% and 8%; in developing countries it is at the lower
end of this range (see Annex).

Nonspecific causes
Most of the available data on the prevalence of nonspecific muscu-
loskeletal spinal disorders were obtained from studies performed in
the USA and Europe, and have been reviewed (63, 68, 70, 71). The
lifetime prevalence of these disorders in most industrialized countries
varies between 60% and 85%; in developing countries it is at the
lower end of this range (see Annex).
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3.5.4 Potential sources of further data

Additional existing data sets should be evaluated as data sources.
These may include data obtained from government surveys, health
maintenance organizations, managed care organizations and govern-
ment providers. These sources of information are frequently under-
utilized in studies on musculoskeletal conditions because they are
usually collected for different purposes.

3.5.5 Recommendations for making estimates of incidence and
prevalence rates of the global burden

A uniform epidemiological data set is required in order to facilitate
comparative research and to render results comparable. The epidemi-
ology of spinal disorders in the lumbar spine has been extensively
studied in most developed countries, but the data from Eastern
Europe and the rest of the world are limited (68, 70, 71). Information
relating to populations and health care in developing countries is
urgently needed. Prospective figures should be gathered through spe-
cific studies. New studies should use uniform classification and include
data on disability and comorbity in spinal disorders. Epidemiological
studies of spinal disorders in developing countries should be given
high priority. Rules governing the extrapolation and meta-analysis of
the existing data should be laid down. The extrapolation of data may
be influenced by social, economic, genetic and environmental vari-
ables, as well as study techniques and definitions of spinal disorders.
Extrapolation should be performed with caution, and guidelines on
the process should be developed in pilot studies so that conclusions
can be drawn with respect to areas where data are not available or
epidemiological studies are not feasible. A meta-analysis of existing
data could be useful but the methods and criteria used in different
studies are a major source of concern. Rules for data sets on spinal
disorder should be developed so as to overcome this problem for
future meta-analysis.

3.6 Severe limb trauma
3.6.1 Definition

The Working Group on Limb Trauma adopted the following opera-
tional definition. Major limb traumas are all acute injuries and burns
affecting the upper and lower extremities, excluding sprains, strains
and superficial injuries such as minor lacerations and contusions. This
definition includes all fractures, dislocations, crushing injuries, open
wounds, amputations, burns and neurovascular injuries to the ex-
tremities. Injuries resulting from all mechanisms (including both in-
tentional and unintentional injuries) are included in the definition.
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Lower extremity traumas (LET) include injuries to the pelvis (and
distal regions). Upper extremity traumas (UET) include all injuries to
the shoulder (and distal areas). Table 7 provides the corresponding
codes used in the International Classification of Diseases (ICD) for
each category of LET and UET.

Some concern was expressed that this definition might be too inclu-
sive, encompassing injuries that typically do not require medical at-
tention and/or result in very limited or no impairment or disability.
The exclusion of sprains and strains, together with contusions and
minor lacerations, leaves out many but not all of these minor injuries.
However, it was recognized that some sprains and strains (e.g. acute
neck strain) might result in significant disability and would not be
covered by the definition as currently constructed. It was also noted
that specific musculoskeletal injuries were excluded from the defini-
tion and did not appear to belong to any of the other groups of
conditions currently defined by the Bone and Joint Decade monitor-
ing project. Most notably, cumulative trauma disorders are not in-
cluded in the definition of major limb traumas.

3.6.2 Incidence

— Principal sources of data on the incidence or occurrence of major
limb trauma include: administrative databases or registries main-
tained by health care providers (e.g. hospitals, clinics and emer-
gency departments);

— administrative databases maintained by insurers or payers of
health care (e.g. workers’ compensation schemes, government as-
sistance programmes and private insurance companies);

— community health surveys that ask people to recall injury events
within a given period;

Table 7
Nature of limb traumasa: codes of the International Classification of Diseases

Upper extremity Lower extremity

Fractures 810–819 808, 820–829
Crushing injuries 927 928
Dislocations 831–834 835–838
Open wounds 880–884 890–894
Amputations 885–887 895–897
Burns 943–944 945
Blood vessels 903 904
Nerve injuries 955 956

a Excluded from the definition are: sprains and strains (840–846, 848.5), superficial injuries/
contusions (912–917, 923–924) and other/unspecified ( 959.2–959.5, 959.6–959.7).
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— special databases constructed to monitor the incidence of specific
types or mechanisms of injury (e.g. assaults, injuries associated
with motor vehicles, work-related injuries).

Data maintained by health care facilities are usually available in both
developing countries and established market economies. They also
provide more reliable information on the nature of injury than do
surveys based on self-reporting. They may, however, lead to signifi-
cant underestimation of the true incidence of limb traumas if access to
health care is not equitable at all levels of the health system.

Data on the incidence of major limb traumas were presented from
selected countries and are summarized below. In the USA there are
several sources of data on this subject. The National Household Inter-
view Survey (NHIS) provides one of the more comprehensive esti-
mates of the number of all injuries that occur among the civilian,
non-institutionalized population (72). Included in the NHIS defini-
tion are all injuries that are either medically attended or result in one
or more days of restricted activity. Incidence rates based on these
NHIS data are presented in the Annex (these figures exclude pelvic
fractures, burns and isolated neurovascular injuries). In 1996 there
were 17895000 reported limb injuries, a rate of 67.7 per 1000 popula-
tion. The rates for lower and upper limb traumas were 41.2 and 26.5
per 1000 persons respectively. The highest rates occurred in the age
groups 5–34 and ≥76 years.

Also in the USA, the Healthcare Cost and Utilization Project Nation-
wide Inpatient Sample (HCUP-NIS) provides estimates of the num-
ber of limb injuries resulting in a hospital stay of one or more nights
(73). These data provide estimates of the incidence of more severe
limb traumas, as defined by the need for hospitalization within the
context of the United States health care system. For the purpose of
this report, only discharges with a first-listed diagnosis of limb trauma
were counted. In 1996, limb traumas (LET and UET combined)
accounted for 930435 hospital discharges, a rate of 3.5 per 1000 popu-
lation. Limb injuries constitute the leading cause of all trauma admis-
sions in the USA, accounting for approximately half the total.
Hospitalizations for lower limb injuries occur at a rate of 2.7 per 1000,
those for upper limb injuries at a rate of 0.8 per 1000. These rates are
summarized by age and gender in the Annex. In the USA and other
established market economies, approximately half the injuries to ex-
tremities which result in hospitalization are attributable to falls. Road
traffic accidents account for an additional 15–20%. Approximately
20% of the instances of hospitalization associated with injuries to the
upper extremities are attributable to machinery and tools.
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Data similar to those described above are available from other coun-
tries in the Americas and from Australia, Europe, Israel, and New
Zealand. The published reports available to the working group were
not, however, sufficiently detailed to allow the derivation of estimates
of incidence as defined above. Injury statistics are more typically
reported by mechanism (e.g. road traffic accidents, falls, assaults,
etc.) than by the specific nature of the injuries (e.g. fracture, open
wound, crush injury) or the affected region(s) of the body. Differ-
ences in the definition of limb trauma also make it difficult to compare
data between countries. Some figures include sprains and strains,
whereas others exclude these relatively minor injuries. In many in-
stances, only overall estimates of orthopaedic injuries, typically in-
cluding back injuries and, in some cases, cumulative trauma disorders,
are reported.

Data from Africa and Asia are generally less readily available.
Household survey data were presented from two areas in Ghana, one
urban (Kumasi) and one rural (Brong-Ahafo) (74). The survey gath-
ered data on acute injuries occurring during the preceding year and
included only those resulting in a loss of one or more days of normal
activity. From these data the incidence rates of severe limb injury
were estimated. A severe limb injury was defined as one resulting in
30 or more days of disability. Such injuries were estimated to occur at
a rate of 17.0 per 1000 persons per year, the values for the rural and
urban areas being 22.1 and 12.9 per 1000 respectively. It should be
noted that only injuries caused by blunt and penetrating mechanisms
were included. Injuries caused by burns and snakebites were ex-
cluded; had they been included the rates would have been approxi-
mately 10% higher. The rates are given by age and gender in the
Annex.

Preliminary estimates of the global incidence of limb trauma in the
USA were developed for the two major causes, i.e. falls and road
traffic accidents, which account for nearly three-quarters of limb inju-
ries that result in hospitalization. These estimates were derived by
multiplying the age-specific and gender-specific estimates of falls and
motor vehicle injuries (75) by the corresponding estimates of the
proportions of hospitalizations with a first-listed diagnosis of limb
injury. The latter estimates were obtained from the United States
HCUP-NIS hospitalization data as described above. For all ages and
both genders the proportions of hospitalizations resulting from major
limb traumas were 0.82 and 0.42 for falls and road traffic accidents
respectively. Although these figures are likely to vary somewhat be-
tween regions of the world, they provide some indication of what to
expect in the presence of a certain incidence of falls and road traffic
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accidents. The resulting estimates for each WHO region are given in
the Annex.

3.6.3 Prevalence

The prevalence of limb traumas is difficult to define in the traditional
sense because injuries are acute events that have no duration per se.
One approach is to define it by its consequences. Thus the prevalence
of limb traumas could be defined as the number of people living in a
population at a specific time with a loss, deformity or impairment of a
limb that has been caused by trauma.

Estimates of the number of people living with the consequences of
limb trauma were presented for Ghana and the USA. The United
States estimates are based on the NHIS and include all persons who
report living with the loss, deformity or impairment of a limb as the
result of an injury. In 1996 this number was estimated to be 9475875
(35.8 per 1000 people), representing 12% of all impairments arising
from either injury-related causes or other causes. The number in-
cludes 3566122 people with a loss, deformity or impairment of an
upper extremity and 5909752 with a loss, deformity or impairment of
a lower limb.

Data from Ghana indicated that 6.0 persons per 1000 were still living
with a disability (i.e. an inability to perform their usual activities)
from an injury that had occurred more than one year previously (74);
the prevalences in the urban and rural areas were 6.7 and 5.0 per 1000
respectively. Only injuries caused by blunt and penetrating mecha-
nisms were reported. If injuries caused by burns and snakebites had
been included the estimated prevalence would have been approxi-
mately 15% higher.

3.6.4 Potential sources of further data

More refined estimates of incidence, consistent with the definitions
described above, are potentially available from several countries. In
particular, uniform hospital discharge data are available for several
defined geographical regions in Australia, Israel, New Zealand, North
America, and Europe, and for certain parts of Central and South
America. It will be necessary, however, to query these databases
using the uniform definition of limb traumas adopted by the working
group. Data on injuries that do not result in hospitalization are less
readily available but can be obtained from some countries through
emergency department registration or surveillance systems. Data
from special surveys are less common and are often limited in scope,
providing insufficient information to permit the derivation of esti-
mates of incidence or prevalence.
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3.6.5 Recommendations for making estimates of incidence and
prevalence rates of the global burden

The Working Group on Limb Trauma recommends that the following
steps be taken to complete the development of global estimates of the
incidence and prevalence of limb traumas.

First, for the eight WHO regions, a selected number of countries or of
regions within countries should be identified as Limb Trauma Study
Areas. Working with the International Collaborating Centre on In-
jury Statistics (ICE), data should be obtained from these countries as
outlined below and then used to derive global estimates within and
across regions.

Second, for each of these countries the current inventory of databases
should be expanded to include population-based data available from
the following sources.

• Hospital discharge data. These are available for a defined popula-
tion or geographical region. They should include at least one ICD-
coded discharge diagnosis, age and gender, and preferably ICD
e-codes or those from another coding scheme in order to identify
the mechanism of injury.

• Emergency department registration or surveillance systems. These
data should include at least one ICD-coded discharge diagnosis,
age and gender, and preferably ICD e-codes or other codes for
identifying the mechanism of injury.

• Ongoing health surveys or one-time targeted surveys conducted
within the past five years. As a minimum these databases should
include sufficient information on the nature of the injuries sus-
tained to permit the identification of occurrences of limb trauma as
defined above. The surveys may identify the occurrence of limb
traumas from all causes or they may target specific mechanisms.

• Databases established to monitor the incidence of road traffic acci-
dents. As a minimum these databases should include sufficient in-
formation on the nature of the injuries sustained to permit the
identification of occurrences of limb trauma as defined above.

The contents and scope of each database should be summarized,
special attention being paid to its limitations in defining limb trauma.
Databases available for an ongoing surveillance of the incidence of
limb trauma should be identified and the extent to which they can be
used in producing data on specific indicators of limb trauma, as de-
fined below, should be documented.

Requests should be made for data that are sufficient to allow defini-
tion of the number and rate (per 1000) of:
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— hospitalizations (one or more nights) for limb trauma by age and
gender;

— emergency department and outpatient visits for the acute treat-
ment of limb trauma;

— episodes of injury resulting in medical attention or one or more
days of restricted activity;

— the number of persons living with the loss, deformity or impair-
ment of a limb as a result of trauma.

Where possible, data should be requested for the following catego-
ries: (a) age and gender; (b) location of injury, i.e. upper or lower
limb; (c) nature of injury, i.e. fracture, crush, amputation, open
wound, dislocation, burn or neurovascular; (d) mechanism. In addi-
tion, more detailed information regarding the location of fracture
should be obtained. Uniform definitions should be provided so as to
maximize the comparability of data obtained in different countries.

4. Severity and course of the conditions

4.1 Introduction

The conditions considered by the Bone and Joint Decade are all
potentially severely incapacitating but they present with a large vari-
ety of impairment and disability and cannot be viewed as a single
entity. On the basis of expert opinion, this part of the report considers
in depth the various characteristics of disease severity and proposes
a useful model to describe the course of each condition. As a basis
for discussion a preliminary template has been amended to fit each
condition (Figure 4).

This difficult task involved distinguishing several profiles. Some con-
ditions progress across a continuum: patients experience various
degrees of severity at one time, and progression is not always linear
over time. Some conditions, such as rheumatoid arthritis, show vari-
ous profiles and may present with different unpredictable episodes of
flare-up. Others, for example limb traumas or osteoporotic vertebral
crush fractures, show different degrees of limitations after a sudden
onset or event. A reverse disease progression is not excluded in the
proposed model.

Members of the Scientific Group were divided into disease (or condi-
tion) workgroups based upon expertise. The experts were asked to
provide a framework for each condition which would help to catego-
rize the levels of severity. This necessitated identifying the stages of
severity. The experts had to rely on the best standardization available,
using the most accepted classification or criteria in use at the start of
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the Bone and Joint Decade. Sometimes, therefore, they had to choose
between multiple existing criteria or incompletely standardized inter-
national systems. Where a standard staging was lacking they were
asked to recommend steps for creating an accessible staging system.

The task was complicated by the crucial need to make the framework
available and usable where many patients do not have access to
medical technology, e.g. basic X-ray or routine laboratory techniques,
making it impossible to collect data in large populations during the
decade. In order to ensure global applicability the experts were
advised to create aggregates or if necessary to simplify validated
systems. Further difficulties arose because clinical signs and symp-
toms can be perceived differently in different cultures. For example,
headache may be considered either a spiritual manifestation or a
purely organic manifestation.

It was also intended to update the list of standardized indicators that
could be used to classify health conditions and to assess the impact
and consequences of the conditions. Data permitting the description
of the distribution of severity are, however, scarce, since most health
instruments in use have been restricted to intervention studies such as

Figure 4
Model of the course of a musculoskeletal condition with and without
interventions

WHO 03.105
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Interventions

Progressive impairmentFixed impairment

RecoveryPresisitence

Death

Prevalent cases

Incident cases
New cases

Recurrent cases

Complications

Definition of cases usedRisk factors

Death

Death
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randomized controlled trials and are rarely incorporated into epide-
miological studies.

In summary, the disease groups were given the following tasks:

— to reach agreement on the most suitable framework for modelling
and to describe the severity of the conditions with the aim of
establishing a link with prevalence and/or incidence;

— to describe the health loss in each condition, both overall and in
terms of its economic impact;

— to identify possible differences in impact according to the geo-
graphical and socioeconomic environment.

It is particularly important to consider the latter point as the percep-
tion of the conditions and their impact on patients’ lives may vary
greatly between societies and cultures. WHO’s International Classifi-
cation of Functioning and Disability (ICIDH-2) (Figure 5) offers a
good opportunity to adapt the assessment of the consequences of
conditions to the local individual and societal environment (restric-
tion of participation).

In this connection the key areas for research are:

— the identification of locations where there is a need for surveys
involving the use of standardized forms for the collection of data
describing the distribution of severity;

— the validatation of updates to the proposed classification and stag-
ing, especially if revisions are to be made during the Bone and
Joint Decade;

— the routine incorporation into epidemiological studies of health
instruments, most of which have been used only in intervention
studies, e.g. randomized control trials;

— an invitation from GBD 2000 for expert opinion to make extrapo-
lations from the few data available, as data on the distribution of
severity are not available for most conditions;

— the modelling of the severity of juvenile rheumatoid arthritis in
accordance with the recent agreement on criteria to be used for
classification;

— the urgent collection of information from developing countries, as
most data on health loss come from developed countries.

4.2 Rheumatoid arthritis
4.2.1 Model of condition

Modelling the course of a musculoskeletal condition with or without
interventions was discussed on the basis of proposing a preliminary
model allowing for the reclassification of patients with persisting dis-
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WHO 03.106
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Figure 5
Current understanding of interactions between dimensions of ICIDH-2

ease whose disease regresses. In addition, interventions were to be
permitted at any stage of the model. There is a need for the follow-up
of rheumatoid arthritis cohorts at regular intervals in order to identify
the incidence of the disease and its clinical history, and it is impor-
tant to assess the number of patients who move from one stage of
the model to the next. Some information is available regarding (a) the
incidence, prevalence and excess mortality of the disease, (b) the
number of patients whose disease progresses and who recover, and
(c) the types of intervention and their related complications However,
such information suffers from the limitations discussed above. For
ethical reasons a model of the natural history of rheumatoid arthritis
that is not subject to intervention can be derived only from historical
data. On the other hand, the introduction of combination therapy and
the discovery of new and potent biological modifiers of inflammation
may make it necessary to redefine the course of the disease. Juvenile
rheumatoid arthritis cannot be considered in this model. In develop-
ing countries, a model to be used in longitudinal epidemiological
studies should be designed to follow up atypical cases of arthritis
which possibly evolve into classical rheumatoid arthritis (76).

In terms of staging and grading rheumatoid arthritis the currently
used Steinbrocker’s functional capacity and radiographic assessment
(77) has significant limitations. Steinbrocker’s stages are not really
useful because the clinical data are ill-defined and some stages are too
broad. The following categories could be considered for rheumatoid
arthritis staging:
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— the degree of inflammation (from laboratory examinations and
dynamic imaging);

— structural damage (using traditional imaging techniques such as
X-rays, ultrasound, magnetic resonance imaging and computer-
ized tomography);

— clinical damage (objective findings);
— function;
— severity of clinical outlook (the speed of disease progression,

extra-articular manifestations and composite indices).

At least three categories of the above components should be included
in a grading system:

— functional status assessed by a self-reporting standardized ques-
tionnaire;

— anatomical damage evaluated by radiography or clinical examina-
tion (deformity);

— rate of change (pace), because the rapidity of progression of
rheumatoid arthritis may vary between patients.

The staging system should be simple, inexpensive, easy to assess in
the clinical setting and, ideally, applicable to epidemiological field
studies. The system should combine clinical and radiographic data
but should also work in a simplified form with clinical data only.
This simplified version could be used where X-rays are not available.
A four-step grading system (ranging from 1 = mild to 4 = severe)
is probably the most appropriate form. Relevant information should
be obtained by examining a limited set of joints. The hand, i.e. the
proximal interphalangeal joints, the metacarpophalangeal joints
and the wrist, is one of the ideal locations, although there are sug-
gestions that rheumatoid arthritis may involve the foot at an earlier
stage.

4.2.2 How has loss of health been described and quantified?

Both generic and disease-specific measures have been used in the
assessment of health status. Most published studies have used
the Health Assessment Questionnaire and Medical Outcomes Study
Short Form Health Survey (SF36), which have the advantage of being
applicable to diseases other than rheumatoid arthritis, thus allowing
a comparison of health levels in different conditions. Data exist on
health resource utilization by people with rheumatoid arthritis, e.g.
the number of hospitalization days, outpatient visits and invalidity
pensions, but these derive mainly from industrialized countries where
health expenditure is high.
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4.2.3 What is the role of geographical and socioeconomic factors?

As discussed above, variations in the epidemiology of rheumatoid
arthritis and its clinical features may occur in different areas of the
world and even in the same country as a consequence of genetic and
environmental factors (78). Not all measurements may be acceptable
in each country because of differing social and cultural traditions.
There are, for example, difficulties in assessing and differentiating
pain in languages other than English. Fortunately, methods are avail-
able for the transcultural adaptation of health measurement instru-
ments in different regions of the world (79). It was recommended that
WHO endorse a battery of instruments in order to assess disease
burden in musculoskeletal conditions. Finally, the point was made
that patients should be involved in decisions about their disease,
particularly in determining priorities in rheumatoid arthritis.

4.3 Osteoarthritis
4.3.1 Model of the condition

For global use we recommend a definition of osteoarthritis that is
symptom-based: osteoarthritis is a condition characterized by use-
related joint pain experienced on most days in any given month, for
which no other cause is apparent.

The discussions were confined to peripheral joint (non-spinal) os-
teoarthritis.

Relatively little is known about the natural history of osteoarthritis,
which varies according to the joint affected (knee, hip or hand).
However, a slow progression of the radiographic evidence of joint
damage and a gradual increase in the amount of pain and physical
disability experienced are features generally accepted as indications
of progressive osteoarthritis. Many cases do not progress, and there is
also a very limited relationship between the degree of radiological
change and the impact on the patient.

The radiographic stages can be defined. The following three stages
are usually recognized for the purposes of identifying the burden of
disease.

• Mild: Kellgren & Lawrence X-ray grade 0 or 1.
• Moderate: Kellgren & Lawrence X-ray grade 2 or 3.
• Severe: Kellgren & Lawrence X-ray grade 4.

Because X-rays are not available in all parts of the world, a staging
system based on symptoms or physical findings would be preferable.
Unfortunately, no such instrument has been validated. Options in-
clude using the American College of Rheumatology functional class
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system, which simply classifies people into five categories according to
their ability to live independently with or without help, ranging from
being able to do anything they want without any assistance to being so
disabled that they cannot carry out simple tasks of daily living such as
washing, eating or walking without major assistance. Systems such as
the Joint Alignment and Motion Scale (80), which use joint mobility
and alignment for the clinical staging of osteoarthritis, could be
adapted, but reproducibility is poor and the relationship to the impact
on the patient is uncertain.

4.3.2 How has loss of health been described and quantified?

There are extensive data from community-based surveys in devel-
oped countries on the prevalence of joint pain, physical disability and
radiographic change. All these findings are very common and strongly
age-related, but the association between structural (X-ray) changes
and clinical outcome is poor. There is a paucity of data from develop-
ing countries, most being reported below.

Many health instruments in use (e.g. WOMAC, the Lequesne index)
have been restricted to intervention studies such as randomized
controlled trials. They are rarely incorporated into epidemiological
studies, but the SF-36 has been used for large-scale, Australian
epidemiological studies (e.g. National Health Surveys). This allows
comparison between disease states. Most disease-reporting in these
studies relies, however, on self-reporting rather than on radiographic
confirmation of disease.

Data are available from developed countries on the economic conse-
quences of work loss from osteoarthritis, on health resource utiliza-
tion and on joint replacements (most of which are carried out for
osteoarthritis). In Australia the total health system cost for osteoar-
thritis in 1993–1994 was AUS$ 624 million, which accounted for 21%
of the total expenditure on musculoskeletal disease (81). Public and
private hospitals share the greatest cost burden of osteoarthritis man-
agement (AUS$ 265 million), the cost being AUS$ 131.7 million in
the public health care system and AUS$ 134.8 million in the private
system. In both public and private hospitals, osteoarthritis is respon-
sible for the greatest burden of all musculoskeletal disease on hospital
expenditure (28.4% public, 28.2% private).

In Australia, osteoarthritis accounted for approximately 41 000 hos-
pital admissions in 1993–1994, 13.9% of all hospitalizations for
musculoskeletal conditions (n = 295000) (81). Osteoarthritis patients
received the greatest number of prescriptions (3058400) in 1993–
1994, accounting for 22.9% of all prescriptions written for musculo-
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skeletal disease (81). The average length of hospital stay for osteoar-
thritis was 9.4 days, whereas that for all musculoskeletal conditions
combined was 5.0 days (81).

4.3.3 What is the role of geographical and socioeconomic factors?

Variations in the prevalence of osteoarthritis exist between countries
and according to socioeconomic status, and there are also differences
related to the joint site. Hip disease, for example, is less common in
South-East Asian people than Caucasians, and knee disease is more
common in Blacks than Caucasians. In developed countries, osteoar-
thritis is generally a greater problem among persons of comparatively
low socioeconomic status than among better-off people, possibly
because of an association with factors such as obesity.

4.4 Osteoporosis
4.4.1 Model of the condition

A classical case of osteoporosis may start in a woman about 55 years
of age with a wrist fracture. Ten years later she may present with back
pain, with or without minor trauma, and thoracolumbar spine X-rays
may show a vertebral fracture. She might have one of several risk
factors: low body weight, premature menopause, a family history of
fractures, smoking, heavy alcohol consumption, inactivity, calcium or
vitamin D deficiency or corticosteroid use. The back pain may remit
and relapse with subsequent vertebral fractures. Approximately 10–
15 years later, at the age of 75–80 years, the patient may fall and
sustain a hip fracture, resulting in hospitalization, a 20% excess risk of
death, considerable functional impairment and possibly a loss of inde-
pendence if she survives. Although this scenario is instantly recogniz-
able, osteoporosis may present with any of a wide range of fractures
and at a variety of ages; it is also increasingly recognized among men.

Staging and health states
WHO assigns disease burden in a similar manner for all musculoskel-
etal conditions; this approach commences with stages that define
health states and it provides weightings for the quality of life in each
health state. Here we adapt the generic musculoskeletal model to
accommodate the stages, health states and the impact on the quality
of life associated with the natural history of osteoporosis.

Staging
Because the risk of fracture in osteoporosis depends not only on bone
fragility but also on the stochastic likelihood of trauma at different
skeletal sites, it is not possible to describe stages that always evolve in
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a given sequence. Fractures may therefore occur in any order in a
given individual. At the workshop it was decided to classify the disor-
der into a preclinical stage characterized by reduced bone density and
a clinical stage characterized by fragility fractures. This distinction
makes it possible to estimate the number of patients moving between
stages and to derive risk estimates for these transitions.

Stage 1 shows a bone mineral density T-score below minus 2.5 without
fracture (bone loss without fracture). Stage 2 is defined by fragility
fractures and postfracture health states:

— distal forearm (Colles) fracture;
— vertebral fracture;
— crush fracture syndrome;
— vertebral deformity;
— hip fracture;
— other limb fracture (e.g. proximal humerus fracture);
— fragility fractures in children.

In this classification the most common fractures are assigned a
postfracture health state. A vertebral fracture in this context is one
that comes to the attention of a doctor because of acute back pain
leading to a spinal X-ray on which a fracture is observed. The pain
and complaints relating to an acute vertebral fracture usually de-
crease within 6–12 months. The crush fracture syndrome, i.e. an accu-
mulation of usually three or more vertebral fractures causing chronic
pain and other complaints, is mentioned as a separate entity. When
three or more vertebral fractures exist in one patient the conse-
quences are usually more severe and remain chronic (82).

Vertebral deformities form another entity and occur in patients with
one or more morphometric vertebral deformities. These are recog-
nized on X-rays, often ones obtained for other reasons. Such deformi-
ties may be asymptomatic, but quality of life studies show that the
impact increases with the number of vertebral deformities (83).
Fragility fractures in children form a special category because of the
psychological and social implications and the burden on families.
These fractures may occur in any order and are likely to accumulate
in individuals.

The most probable order in which fractures occur is illustrated by the
incidence patterns of fracture at different skeletal sites with advanc-
ing age. Thus, distal forearm or vertebral fractures typically arise first,
followed by hip fractures. There are enormous geographical differ-
ences in the incidence of hip fractures, even in such a comparatively
small area as Europe (see Section 3).
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4.4.2 How has loss of health been described and quantified?
Morbidity
Health status has been described by using quality of life question-
naires. Both generic questionnaires (such as the Nottingham Health
Profile, SF-36 and EuroQol) (84–86) and disease-specific question-
naires (Qualeffo-41, Osteoporosis Assessment Questionnaire, Os-
teoporosis Quality of Life Questionnaire and Osteoporosis-targeted
Quality of Life Instrument) have been used for the assessment of
quality of life in patients with vertebral fractures (87–90). Utility data
can be obtained by using a preference-based questionnaire such as the
EuroQol. They can be used to calculate the loss of quality-adjusted
life years (QALYs). An assessment of QALYs makes it possible to
compare the impacts of different diseases, e.g. osteoporosis and
myocardial infarction.

Patients with a distal radius fracture have been studied longitudinally
with the EuroQol questionnaire (91). An assessment of quality of life
in patients with hip fracture is often hampered by coexisting cognitive
impairment. A simple instrument for assessing quality of life in
patients with hip fracture is therefore needed.

Morbidity has been assessed in a more objective way by collecting
data on pain, mobility, days of bed rest and days with decreased
functioning. This has been carried out in patients with vertebral frac-
tures (82, 92) and in patients with hip fractures.

Mortality
Mortality has been studied in hip fracture patients during the first
year after fracture has occurred. In developed countries, mortality is
high in the first year, perhaps up to 25% in women and 35% in men.
Comorbidity is an important contributory factor in hip fractures and
a determinant of outcome, i.e. morbidity, institutionalization in a
nursing home, or mortality (93).

4.4.3 What is the role of geographical and socioeconomic factors?

The impact of osteoporotic fractures on the quality of life may differ
between geographical regions: the prevalence of back pain in patients
with vertebral fractures differs, for example, between Northern and
Southern Europe and between the Netherlands and the USA. Few
data are, however, available. Socioeconomic factors may also influ-
ence the impact of fractures. Whereas in the USA and Western
Europe more than 90% of patients with a hip fracture are treated
surgically, many patients in parts of the Russian Federation are
treated by plaster cast immobilization (94). This has a grave impact on
the quality of life, morbidity and mortality. Data on management,
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quality of life, morbidity and mortality related to fracture are not
available for most African and Asian countries.

The following recommendations can therefore be made.

1. Health service data resources should be used to derive information
on length of hospital stay, mortality, institutionalization after hip
fracture and the estimation of direct and indirect costs.

2. Utility data relating to both society and the patient should be
obtained for hip and vertebral fractures.

3. A simple instrument for quality of life assessment in patients with
hip fracture should be designed and validated.

4.5 Spinal disorders

The natural history of spinal disorders with specific causes is well
described, but this is not true of nonspecific spinal disorders, which
constitute more than 80% of the total. Non-comparable data have
been collected for decades and are still being gathered. Consequently
there is an urgent requirement for methodological standardization,
the definition and inclusion of chronicity, and improved data on
geographical as well as economic variables (95–97).

4.5.1 Model of the conditions

The model of the course of a musculoskeletal condition with or
without interventions (Figure 4) was discussed in relation to spinal
disorders. For specific spinal diseases, only slight modifications were
suggested, but for nonspecific musculoskeletal spinal disorders a
more novel approach is required.

A review of numerous studies suggests that the history and duration
of nonspecific spinal disorders from their onset must be considered in
all evaluations and studies (Table 8). It is recommended that the
periods of time indicated below be used in the classification of spinal
disorders.

• Acute: less than seven days.
• Subacute: more than seven days (one week).
• Chronic: more than 42 days (six weeks); episodes lasting more than

a year should also be reported.

These categories assist in the reporting and study of nonspecific spinal
disorders (54, 100–102). The use of this factor in staging also appears
to demonstrate a levelling of the epidemiological data between inter-
national regions (Table 9).

In addition, the uniform staging system should be simple, inexpensive
and easy to assess in the clinical setting. Ideally, it should also be
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applicable to epidemiological field studies. It should combine dura-
tion, symptoms, functional status, physical findings and radiographic
data, but should be usable in a simplified form with clinical data alone
when X-rays are not available. A four-step grading system, i.e. 1 =
mild to 4 = severe, is probably the most appropriate. No validated
instrument is currently available.

Specific causes
The incidence/prevalence model may, as noted above, apply to spe-
cific diseases affecting the spine, for example ankylosing spondylitis,
radicular entrapment, scoliosis, traumatic injuries and osteoporotic
crush fracture, the natural history of which is relatively uniform. A
slow progression of the radiographic evidence of spinal damage and a
gradual increase in the amount of pain and physical disability experi-
enced are the generally accepted features of progressive spinal
disease.

Nonspecific causes
Information on the natural history of nonspecific musculoskeletal
spinal disorders is patchy. There have been no satisfactory descrip-
tions of either the different stages of nonspecific back pain or of
distinct overall course patterns (Figure 6). A simple linear model does
not appear to apply to nonspecific back pain (Figure 7).

An alternative approach to staging nonspecific spinal disorders as-
sumes a more or less unidirectional course with stable and transitional

Table 8
Prevalence of low back pain by age and sex

Any LBP in Frequent LBP Lifetime occurrence
past year (%) in past year (%) of LBP lasting more

than two weeksa (%)

Age (years)
18–34 61 14 10
35–49 53 21 12
50–64 56 21 18
≥65 49 18 16

Sex
Male 53 15 14
Female 57 20 13

LBP, low back pain.
a The percentages are estimates because the reported age categories differed slightly from the

ranges given.
Source: references 60, 98, and 99.
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phases from transient back pain to intermittent and finally chronic
disabling back pain accompanied by increasing therapeutic require-
ments and a worsening overall prognosis. Such a system, similar to the
TNM classification for staging tumours, could support risk-adapted
preventive and therapeutic strategies.
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Figure 7
Factors affecting the pathology model of low back pain
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4.5.2 How has loss of health been described and quantified?

Both generic and disease-specific measures have been used in the
assessment of health status. Many published studies have used
the Sickness Impact Profile (SIP) and the SF-36 (107). The SF-36 is a
global measure of health status and an industry standard for the
assessment of health status and health outcomes. It allows a compari-
son of health levels across all musculoskeletal conditions.

The main descriptors of health loss caused by back pain implicitly or
explicitly refer to the basic categories of ICIDH-2 (Table 10).

Health care consumption is not systematically covered by ICIDH-2
and should be assessed separately. The items to consider in this as-
sessment are medical consultations, outpatient appointments, drugs,
physiotherapy, alternative medicine and hospitalization (conservative
treatment and surgical procedures), as well as simple and complex
rehabilitation services.

Extensive data have been derived from community-based surveys in
developed countries on the prevalence of low back pain and physical
disability caused by spinal diseases and nonspecific musculoskeletal
spinal disorders. All are very common and strongly age-related, but
the association between structural (X-ray) changes and clinical out-
come is poor. There is a paucity of data from developing countries.

In connection with the planning of a study, recall bias should be
considered when data are requested for a significant time span. A
recent study has suggested that individuals fail to recall episodes of
low back pain within four months and may forget up to 25% of
episodes of back pain for which medical care was sought because

Table 10
Health conditions resulting from musculoskeletal spinal disorders

Category Descriptors

Impairments Pain in the back — pain intensity, temporal characteristics and
radiation/spread

Concomitant problems such as other pains, somatic complaints/
somatization, distress and impaired cognition

Behavioural problems

Disabilities Activities of daily living (scale, usually assessed by questionnaire)
Leisure activities
Strenuous activities

Handicaps Work disability (temporary and permanent/pension)
Continually seeking help
Chronic pain behaviour
Dependence/care needs
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of their severity (108). When events are forgotten the prevalence of
spinal disorders is, of course, underreported.

Not all measurements may be acceptable in all countries because of
differing social and cultural traditions. There are, for example, diffi-
culties in assessing and differentiating pain, which complicates
comparison between populations. Methods are available for the
transcultural adaptation of health measurement instruments and they
should be adopted in different regions of the world (70, 71). It was
recommended that WHO endorse a battery of instruments to assess
disease burden in respect of musculoskeletal conditions. Finally, the
point was made that patients should be involved in decisions about
their disease, particularly with regard to priorities relating to nonspe-
cific musculoskeletal spinal disorders.

4.5.3 What is the role of geographical and socioeconomic factors?

The prevalence of nonspecific musculoskeletal spinal disorders varies
between countries and in accordance with socioeconomic status and
occupation. The more industrialized and affluent a society, the higher
are the prevalences of reported back pain and back-related disability.
It is not known whether this variation in prevalence and severity is
a consequence of limited data collection, the limited availability of
social and medical care or the identification by the cultures them-
selves of low back pain as a reportable medical problem. Increased
reporting is most likely to be the result of cultural changes that have
led to an increasing awareness of back problems, a willingness to
report them and a wider acceptance of back pain as an acceptable
reason for absence from work (109, 110).

Recent studies (111, 112) have indicated extrinsic and instrinsic risk
factors for the increased incidence of nonspecific musculoskeletal
spinal disorders (Table 11).

4.5.4 Spinal pain and disability

Further study is necessary on the chronicity of nonspecific spinal
disorders because the factors leading to a chronic loss of function and,
occasionally, grave disability, are not well understood. Priority should
be given to investigating the loss of productivity at home or at work,
the loss of quality of life and the economic impact in both the devel-
oping and industrialized countries. It seems that the factors leading to
chronicity are not medical in the traditional sense but psychosocial
(53, 113, 114).

The Paris task force (102) found that exercises and movements were
strongly associated with improved recovery in subacute and chronic
nonspecific low back pain in 13 randomized controlled trials. Simple
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low-cost programmes were highly successful in achieving improved
function and decreased pain. Exercises and the modification of
behaviour may have the strongest impact on disability. However, this
is an area requiring further study. Similarly, the Quebec task force on
whiplash-associated disorders (115) showed that there was no evi-
dence in support of immobilizing the neck if no fracture or instability
was present. Nonspecific musculoskeletal spinal disorders respond
well to continued activity, albeit modified in the acute phase, with
progressively more activation until the desired lifestyle has been
achieved.

4.6 Severe limb trauma
4.6.1 Model of the conditions

An alternative model was proposed for limb trauma because of its
acute nature (Figure 8). This framework is particularly helpful in
dealing with the gamut of limb trauma incidents, regardless of treat-
ment received or outcome. In applying it in different countries it is
important to bear in mind that patterns of care may vary substantially.

The severity of a limb trauma is generally characterized by (a) the
location of the injury, (b) the type and extent of bony injury (e.g. the
location and type of fracture and the extent of bone loss), and (c)
the extent of soft tissue damage (i.e. muscle/tendon damage, the size of
the skin defect, and neurovascular damage). Standard classifications
exist for describing the nature and extent of limb traumas using these
parameters. Most notable are the AO/OrthopaedicTrauma Associa-
tion classification of long bone fractures (116), the AO classification
of soft tissue injury (117), the Gustilo classification of open fractures

Table 11
Risk factors for non-specific musculoskeletal spinal disorders

Extrinsic Factors Intrinsic Factors

Heavy physical labour Anthropometrics (obesity, increased height)
Frequent bending and twisting Spinal abnormalities
Lifting and forceful movements Genetic predisposition
Repetitive movements Pregnancy
Vibration Psychosocial factors
Smoking — psychosocial stress: self-perception
Improper body mechanics — health beliefs: locus of control, self-efficacy,
Insufficient exercise perception of disability and expectation
Prolonged sitting or driving — family stress

— psychological stress: somatization, anxiety and
depression

Ageing
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(118) and the Tscherne classification of closed fractures (119). These
schemes are, however, relatively complex and require detailed infor-
mation about the injuries which is obtained by reading X-rays.

A less complex system for rating the severity of limb injuries is pro-
vided by the Abbreviated Injury Scale (AIS) (120), which, although

Figure 8
Framework for limb trauma
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easier to use than the systems described above, is a gross measure of
the severity of injuries to the extremities. On the other hand, the AIS
severity can be estimated from ICD discharge diagnoses, which are
routinely available in many countries (121). Data from the USA
and other developing countries indicate that 53% of persons hospital-
ized for an extremity injury fall into the mild to moderate category
(AIS 1–2) and that 47% fall into the severe category (AIS 3–4).

The working group made the recommendations indicated below on
the classification of limb injuries and their severity.

First, consideration should be given to promoting the classification of
fractures in accordance with the following scheme, which combines
the Tscherne and Gustillo classifications.

• Type A fractures (least severe): closed Tscherne classes 0 and I.
• Type B fractures: open Gustillo classes I and II.
• Type C fractures: closed Tscherne classes II and III.
• Type D fractures (most severe): open Gustillo class III.

Second, the AIS should be promoted as a universal system for rating
the severity of injuries, including limb injuries. Given the widespread
use of ICD, AIS scores generated from ICD rubrics will be particu-
larly useful in summarizing the incidence of limb traumas by severity
across various countries that maintain administrative databases, as
described above. It is necessary to develop a score based on the AIS
which summarizes the effect of multiple injuries on the same extrem-
ity. As yet there are only scores covering multiple injuries across all
body systems (122). Work is also in progress under the auspices of
Orthopaedic Trauma Association and the American Association for
the Advancement of Automotive Medicine, which developed the
AIS, on revising the current AIS in order to make it more compatible
with AO/OTA classifications.

Additional research is needed in order to validate existing classifica-
tion systems with regard to their correlation with impairment and
functional outcome. Revisions to these classifications should be made
in the light of the results.

4.6.2 How has loss of health been described and quantified?

Although numerous reports have documented the range of short-
term complications and impairments following limb trauma, few stud-
ies have examined the extent to which these impairments translate
into long-term functional limitations and disability, including the in-
ability to resume major activities such as working, going to school and
maintaining a household. However, several studies have looked at the
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consequences of hip fractures among the elderly, with reference to
functional outcome, quality of life and overall cost. Selected studies
on the impact of other extremity injuries were presented to the group
so as to provide some background for the monitoring project.

One study from the USA, for example, used SIP to examine the
outcome for persons aged 16–69 with unilateral lower extremity
trauma (123, 124). Thirty months after injury, 64% had no disability
(SIP score 0–3), whereas 17%, 12% and 7% had mild, moderate and
severe disability respectively (SIP scores 4–9, 10–19 and 20 and
above). Disability was distributed across the spectrum of activities of
daily living, including physical functioning, psychosocial functioning,
sleep and work. Six months after injury, 49% of those who had been
working before injury had returned to work; at 12 and 30 months the
corresponding values were 72% and 82%. Similar results were ob-
tained in a cohort of patients admitted to a hospital in Denmark (125).

Another study in the USA indicated that significant impairment
persisted seven months after injury in approximately half of persons
hospitalized for a major hand injury (126). These impairments gener-
ally translated into poor hand functioning, and one-fifth of the pa-
tients reported significant disability. Of those who had been working
before injury, 37% had not returned to work seven months after the
event.

As indicated above, another study examined the impact of injuries in
two populations in Ghana, in which the majority of those injured had
injuries involving one or more limbs (127). Data were obtained on
21 100 persons. Of the 1609 injuries reported for the previous year, 13
led to fatalities (0.8% of reported injuries), 445 were severe injuries
(defined as leading to a disability period of 30 days or more; 27.7% of
reported injuries), and 1151 were minor injuries (a disability period of
1–29 days; 71.5% of reported injuries).

Very few studies have been published in which the outcomes of limb
trauma in children are described. One study, however, indicated that
injuries to the extremities accounted for one-quarter of the disabili-
ties recorded six months after severe, multisystem injuries sustained
by children aged 1–17 years (128).

Comprehensive studies of the economic impact of limb trauma are
equally sparse. Data from the USA indicated that total medical ex-
penditure was about US$ 11261 and US$19 748 (1985 values) per
person hospitalized with upper and lower limb traumas respectively
(129, 130). The medical expenditure for persons treated as outpa-
tients was considerably lower but not inconsequential (US$ 298 and
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US$ 271 for upper and lower limb traumas respectively). The average
comprehensive costs were estimated to be US$ 211964 and US$
349517 for persons hospitalized with upper limb and lower limb trau-
mas respectively. The corresponding figures for non-hospitalized
patients were US$ 4261 and US$ 5382. These costs include both
monetary costs (costs related to direct health care expenditures and
the value of lost productivity) and an estimate of fair compensation
for pain, suffering and lost quality of life. When combined with sug-
gested figures for the annual incidence of limb traumas in the USA,
estimates of the total comprehensive costs exceed US$ 144 billion for
upper extremities and US$ 325 for lower extremities.

In Ghana the mean treatment cost per injury, i.e. the out-of-pocket
payment for any form of treatment, supplies and drugs, for injured
persons living in urban and rural environments was estimated to be
US$ 31 and US$ 11 respectively for all injuries sustained during the
previous year (127). As indicated above, however, the majority of the
injuries affected the extremities (74). Moreover, the costs must be
viewed in relation to the local minimum wage of US$ 1 per day. This
study emphasizes that traditional cost measures may not adequately
capture the full impact of injuries in developing countries. Other
measures that should be examined include labour reallocation (as
over 80% of relatives took time off from their usual duties to care for
injured persons), the need to borrow money (20% of injured persons
borrowed money and 10% were still in debt on average four months
after injury), the need to sell belongings (4% did so), reduced food
production (one-third of rural families indicated that farm production
had decreased) and reduced food consumption (one-quarter of
families indicated that food consumption had declined).

4.6.3 Role of geographical and socioeconomic factors

The consequences of injury vary greatly, not only because of its
nature and severity, but also in relation to whether multiple injuries to
the ipsilateral or contralateral extremity are sustained, the presence
and severity of injuries to other body systems, the age of the injured
person, the presence of pre-existing chronic conditions and health-
related habits such as smoking and alcohol use, and other non-
medical risk factors related to the person and the physical, work,
social and economic environment. In some cultures the extent to
which disability compensation is received can also be an important
predictor of return to work and overall recovery.

The relative importance of these factors in relation to outcome has
not been well characterized because most studies focus on only one
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factor at a time and because of a failure to incorporate objective
measures of physical impairment into analyses. Only a few studies
have examined the non-medical factors influencing outcome after
limb injury (127, 131–133). Less information is available on geo-
graphical differences in the consequences of limb injuries. However,
wide variations can be expected, related to differences in access to
immediate acute care, rehabilitation, prosthetic devices and adaptive
equipment.

5. Health and economic indicators

5.1 The need for health indicators

The issue of bone and joint problems highlights the need for health
indicators that capture the entire profile of people with health condi-
tions involving these states. It is increasingly recognized that one
needs to look beyond the traditional parameters of diagnosis and
mortality and to examine measures of functioning and disability as
well as the quality of life. This makes it possible not only to under-
stand the health states in their entirety but also to address the positive
aspects of health. It is necessary to create a common language and a
common metric for functioning and disability that will enable us to
communicate better when talking about health outcomes that are
non-fatal or health states that are less than perfect.

A summary measure of health combines information on both mortal-
ity and morbidity by means of a parsimonious set of domains. Imag-
ine, for example, that a person develops a health condition at the age
of 30 years and that this leads to an overall decline in health to 40%
of the original state of perfect health (as measured via this parsimoni-
ous set of health domains). Subsequently, some interventions are
made and adaptations occur, resulting in partial improvement until a
terminal illness leads to death. In this situation the summary measure
is the area under the life curve.

It is necessary to consider how to calculate this and how to aggregate
the measures from individuals to the level of the population. Informa-
tion is needed on the nature of the disease in question, obtainable
from the ICD, currently in its tenth revision, and on functioning and
disability, obtainable from the International Classification of Func-
tioning, Disability and Health (ICF), which represents a revision of
the previously abbreviated classification scheme ICIDH which was
first published in 1980.

ICD focuses mainly on diagnosis. It provides the framework for re-
porting diseases, disorders or injuries and underlying conditions, as
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well as for documenting their processes and aetiologies. ICF captures
information on functioning and disability and provides the framework
for describing how a person’s body functions, what he or she can do in
usual daily activities, ranging from simple to complex, and what his or
her actual participation or involvement is in these areas, in relation to
the prevailing environment.

Diagnosis alone fails to predict health care needs but the addition of
information on functioning and disability makes it possible to achieve
better prediction of health service utilization, the length of hospital-
ization, the improvement in functioning after hospitalization, return
to work, work performance and the recovery of social integration.
ICF can therefore provide a very useful framework for health care
policy and decision-making on the identification of needs, the target-
ing of interventions, the measurement of outcomes, the effectiveness
of interventions, the setting of priorities and the allocation of resources.

By using a common language, ICF can also serve as a link with related
sectors such as those of education and welfare. It provides a scientific
basis for the description of non-fatal health outcomes and for docu-
menting the consequences of health conditions. The common lan-
guage allows comparison between countries of health states that are
less than perfect, and between health care disciplines, services and
different periods. It provides a systematic coding scheme that can be
used in health information systems for automated processing.

ICF views functioning and disability as occurring at several different
levels. First, it is possible to consider the impairments that can occur
in the functions and structures of the body as a significant deviation or
loss. At the second level, ICF views functioning in terms of the
individual’s activities and the limitations on them. This can also be
understood as the capacity of the individual to carry out a task or
action in a standard or uniform environment, whereby an assessment
of ability can be made which takes account of the environment and
thus reflects the person’s health status. At the third level, ICF views
the person’s functioning in society, i.e. his or her participation, for-
merly viewed in terms of handicap. This means considering whether
the person is involved in community activities. A problem in partici-
pation is called a restriction. This can also be understood as the real-
life performance of the individual, i.e. what the individual does in the
actual environment in which he or she lives, with all its facilitators and
barriers.

A person in a wheelchair may, for example, have an impairment of
decreased power in both lower limbs (body function level) that has
resulted from a spinal cord injury. Such a person has a decreased
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capacity to move and is thus limited in the activity of moving
from place to place (person-level functioning). If there are no ramps
in the buildings in the person’s environment, he or she experiences
heightened difficulty in moving around. Consequently, real-life per-
formance is worse than the capacity possessed by the person (society-
level functioning), a clear restriction on participation imposed by the
environment. A clinician or a rehabilitation therapist may be con-
cerned with the impairment or capacity/activity limitations, whereas
consumer organizations and activists may be concerned with prob-
lems of participation. The classification thus provides a common lan-
guage that allows translation between different user groups. It also
allows identification of what can be done for individuals and their
environment so as to enhance functioning. Furthermore, it allows the
effects of these interventions to be measured.

The ICF model is interactive, and a health condition may result in an
impairment of body function or structure, limitations of activity or
restrictions of participation that are independent of each other. This
model also considers personal and environmental contextual factors.
ICF has undergone extensive field tests. Assessment tools have been
developed for users at different levels, ranging from patient assess-
ments and population surveys to reporting from clinical information
systems.

A major shift in thinking on functioning and disability reflected in ICF
lies in its universal and etiologically neutral approach. It is applied to
all people and does not assume any causal relationships. It thus brings
parity across health conditions since it uses functioning and disability
as the common metric for assessing the impact of health conditions
and looks at the effects on the individual rather than at the causes.

ICF can form the framework for outcome measurement and can
evaluate the difference that can be made to people’s lives during the
Bone and Joint Decade. Outcomes are multidimensional. The choice
of indicators depends on the purpose for which they are being used. It
may vary in accordance with whether they arise from the perspective
of the person with the health condition, the care-givers, the providers
or the state. The outcome measures may be signs and symptoms of
disease or indicators of functioning and disability. Furthermore, it
may be desired to consider the subjective appraisal of the health state,
i.e. the quality of life or subjective well-being associated with the
condition in question as an additional measure of the overall health
experience.

WHO’s Disability Assessment Schedule (WHO-DAS II) has been
developed as a measure that is linked to the conceptual framework
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of ICF. It has undergone extensive qualitative and quantitative
testing on samples of clinical and general populations in different
cultural settings. It has six domains: understanding and communi-
cation, getting around, self-care, getting along with people, life activi-
ties and participation in society. The scoring system includes ratings
of the difficulties of carrying out several different tasks or actions as
well as of the number of days in the past month when the difficulties
have been present. There is a fully structured version for epidemio-
logical surveys, a clinical semistructured version for use in clinical
encounters, and proxy versions for use by clinicians or family
members.

The ICF framework, in conjunction with the linked measurement
tools, will provide a robust set of tools for the measurement of disabil-
ity and less-than-perfect health states contributing to the burden of
different health conditions. In this manner, diseases do not have to be
viewed as being single homogeneous entities but can be realistically
categorized as mild, moderate or severe. Furthermore, disability can
also be evaluated in relation to the two separate dimensions of inten-
sity and duration. Minimum data sets can be identified from the ICF
categories for use in connection with a variety of health conditions
and health settings.

When decisions involving resource allocation (or those which have
other economic implications) are being made, it is important to
understand the value that people attach to different health states.
These values can be measured by determining people’s preferences
or choices with the help of various techniques, e.g. those of willing-
ness to pay, standard gamble, time trade-off and person trade-off.
A combination of the descriptive and valuation measurements can be
used to assign disability weights to health states, which can then be
used to compute summary measures of health such as disability-
adjusted life years. These summary measures can be used for compar-
ing the cost-effectiveness of different interventions for a range of
health conditions, and this analysis can assist policy-makers in setting
priorities.

In summary, ICF aims to provide a scientific basis for classifying the
consequences of various health conditions and serves as a common
language bridging the medical and social models of disability. Im-
portantly, it places health in the context of human development by
focusing on functionality, productivity and social participation. It is
intended to be practical and easy to use, as well as relevant and useful
in measuring differences in health.

Untitled-3 5/26/2003, 6:30 PM74



75

5.2 What should be measured by indicators for musculoskeletal
conditions?

The word “indicator” signifies a broad range of parameters that
measure the impact of musculoskeletal diseases on individuals,
populations and society. The need for health indicators for musculo-
skeletal conditions has already been emphasized, with reference to
the operationalization of health indicators by means of ICF. The
indicators should include not only basic demographic parameters but
also measures of the quality of life, the availability and provision of
specific treatments for musculoskeletal conditions, and the environ-
mental factors and risk factors influencing the onset and outcomes of
these conditions.

There is a wide range of indicators and many more instruments that
can be used to measure the various domains. The indicators may be
categorized as:

— general indicators, including demographic parameters;
— risk factors, including environmental factors;
— specific interventions and treatments;
— consequences of musculoskeletal conditions for the individual and

society.

5.2.1 General indicators

Demographic data such as those on age and sex are important as
indicators of musculoskeletal conditions. The variation in age bands
used in different studies and reports sometimes makes it difficult to
pool information or to make comparisons between countries. The age
bands used by WHO should be evaluated for their suitability in
relation to musculoskeletal disorders.

Indicators on culture and ethnicity are important in terms of both
possible risk factors and the potential consequences of musculoskel-
etal conditions for the individual. The inability to cycle or squat, for
example, has very different consequences for individuals in different
parts of the world. The instruments to be used may vary between
regions, countries or continents. It is evident that the instruments
employed can provide only a rough indication of cultural and ethnic
factors, as can those that measure socioeconomic status. The latter
indicator is important as it plays a role both as a risk factor for
musculoskeletal conditions and in affecting their outcome. This is
also true for comorbidity, which is very hard to record with a single
measure.
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5.2.2 Risk factors

Many general indicators, such as age, geographical area and socioeco-
nomic status are also important as risk factors for musculoskeletal
conditions. Additional risk factors include occupation, family history,
body mass index, alcohol, smoking, diet and education, and this list is
still incomplete. In the case of trauma, local regulations play a role.

5.2.3 Specific interventions and treatments

An indication of the availability of specific interventions and treat-
ments for musculoskeletal conditions provides an insight into what is
being done and what can be done in particular situations. Many
effective preventive and therapeutic interventions are available for
decreasing the prevalence of severe musculoskeletal disorders.
Specific interventions include health education, the introduction of
regulations (e.g. on traffic and work situations), symptomatic and
disease-modifying pharmacotherapeutic interventions, surgical inter-
ventions, paramedical treatments and rehabilitation. These may be
measured by the availability and cost of medical visits, hospital admis-
sions, and so on. The side-effects of therapeutic interventions should
not be omitted.

5.2.4 Consequences of musculoskeletal conditions for the individual
and society

In general, people do not die from musculoskeletal conditions. How-
ever, a decreased life expectancy is associated with some musculo-
skeletal disorders and with musculoskeletal conditions in people who
have inadequate access to treatment and live in poor socioeconomic
circumstances. Mortality from musculoskeletal disorders is hard to
estimate because they have hardly been mentioned as a cause of
death on death certificates.

The major impact of musculoskeletal conditions is on the quality of
life. This is determined not only by illness but also by socioeconomic,
personal, environmental and other factors. When discussing indica-
tors for these disorders we need information on the quality of life
in relation to illness. This can be defined as the overall impact of
illness and its treatment on patients, together with their responses.
The specific consequences of musculoskeletal conditions are pain,
stiffness, loss of mobility of the joints, deformity, disability, loss of
independence, reduced numbers of social interactions, a decline in
well-being and, to a lesser degree, mortality. In line with the ICF
system, the indicators can be divided into those for: (a) loss of body
function and structure, (b) limitation of function, and (c) restriction
imposed by society.
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With regard to the first category there are many instruments that can
measure disease-specific loss of function and structure in musculo-
skeletal conditions. They measure symptoms, disease activity, joint
mobility, deformity, joint damage or anatomical disease stages. The
instruments include the single and composite scores for symptoms
and disease activity such as the American College of Rheumatology,
the European League of Associations for Rheumatology, and the
DAS scores; range of motion scores, body height and flexion index
that measure deformity; and radiographic scores that measure joint
damage.

Limitation of function may imply restriction of the essential activities
of daily living, such as standing, walking and gripping, complex activi-
ties such as self-care, discretional activities that often include strenu-
ous exertion and activities requiring endurance, such as hobbies and
sport. Essential activities can be assessed by actual measurement
(walking time or grip strength) or the use of self-administered ques-
tionnaires. Complex activities of daily living are assessed by the latter
means. The few good instruments available for measuring the discre-
tional categories are mainly questionnaires.

The instruments available for measuring the activities of daily living
and well-being often measure both to a varying degree. Sometimes
they also measure restriction. These instruments are either developed
specifically for one or more musculoskeletal conditions (disease-
specific instruments) or are generic and meant to allow comparison
between other chronic diseases. The capacities of instruments
specifically intended for measuring musculoskeletal conditions should
include measurement of the function of the upper and lower extremi-
ties, dexterity, bodily contact and body image.

Some examples of generic instruments are the Medical Outcomes
Study Short Form Health Status Surveys 36 and 12, the Barthel Index,
the Sickness Impact Profile, the Nottingham Health Profile, WHO-
DAS and EuroQol. Frequently used instruments that are specific for
musculoskeletal conditions are the Steinbrocker classification, the
Health Assessment Questionnaire, the Arthritis Impact Measure-
ment Scale (AIMS), the Rheumatoid Arthritis Quality of Life Ques-
tionnaire, the ACR Classification, the Keitel Index and the Western
Ontario and McMaster University Osteoarthritis Index.

Finally, restriction by society can partly be measured by some of
the above-mentioned questionnaires, such as AIMS, but instru-
ments measuring social interactions and independence are generally
scarce.
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5.2.5 Choice of indicators

A major task for the near future is to choose the most appropriate
indicators for assessing the impact of musculoskeletal conditions
worldwide. Among the multitude of instruments used for the assess-
ment of such disorders in various settings, those that are simple,
available, widely used, informative and appropriate to musculoskel-
etal conditions should be selected.

5.3 Economic indicators

Studies on the cost of illness have gained prominence in health policy
circles because of their ability to compare in common terms, i.e.
money, the impacts of conditions of varying prevalence and effect,
including conditions such as lung cancer which are primarily fatal and
those such as osteoarthritis which are primarily disabling. In addition,
the principal method of enumerating the cost of illness, the human
capital approach, provides a way of assessing the direct impact of
conditions as expenditure on medical care and the indirect effect as
lost wages.

Evidence is reviewed here on the cost of musculoskeletal conditions
in general and on that of rheumatoid arthritis, one of the more severe
musculoskeletal disorders. Interestingly, studies on the cost of the
broad gamut of musculoskeletal conditions as a whole have been
derived from random samples of community-based populations and
self-reporting, whereas studies on the cost of rheumatoid arthritis
have been based solely on clinical samples and have involved diagno-
sis of this discrete condition by physicians.

The most recent comprehensive study of the cost of musculoskeletal
conditions related to 1995 (134). Overall, the direct cost amounted to
US$ 88.7 billion, of which the largest component, US$ 33.7 billion or
38%, was attributable to hospital admissions (Figure 9). Nursing
home admissions accounted for the next largest component (21%)
and physicians’ visits account for 17% of the total. In the USA,
administrative costs are another relatively large component, viz. US$
4.7 billion or about 5% of the total. The indirect cost was far larger,
amounting to US$ 126.2 billion (Figure 10), or 58% of the total cost
of US$ 214.9 billion. Since musculoskeletal conditions are rarely
fatal, only 7% of the 58% of the total cost attributable to wage losses
arose from premature mortality, the remaining 51% resulting from
morbidity.

The 1995 study (123) was the latest in a series that the author and her
colleagues had conducted into the cost of musculoskeletal conditions.

Untitled-3 5/26/2003, 6:30 PM78



79

Figure 11 shows the time trend in these studies, expressed as the
percentage of gross domestic product (GDP) for each year. In 1963
the total cost of musculoskeletal conditions was about 0.5% of GDP,
split approximately equally between direct medical care costs and
indirect wage loss costs. In 1972 the overall cost had grown slightly as
a percentage of GDP; a much larger growth had occurred in the wage
loss portion because of rising real incomes. The total cost did not grow
much between 1972 and 1980, but because this was a period of wage
stagnation and rapid medical care inflation there was a much faster
increase in the proportional cost of medical care. In subsequent years
the cost rose precipitously: the total outlay associated with muscu-
loskeletal conditions reached 2.5% of GDP in 1992 and almost 3% in
1995. Musculoskeletal conditions thus had the same economic impact
as a severe and chronic economic slow-down, as the economy is said
to be in recession when it contracts by 1% for three consecutive
quarters.

Figure 12 shows the direct and indirect costs associated with muscu-
loskeletal conditions by age in 1995. Since persons age 18 years and

Figure 9
Direct cost of musculoskeletal conditions in the USA, by type, 1995

WHO 03.110

Hospital
38%

Physician
17%

Drugs
3%

Nursing
home
21%

Non-health
12%

Pre-payment/
Administration

5%
Other
4%

Total direct costs were US$ 88.7 billion. "Non-health" includes transportation,
household help, alterations to the home, etc.

Reproduced from reference 135 with permission of the publisher.
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Figure 10
Total cost of musculoskeletal conditions in the USA, 1995
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Figure 11
Direct and indirect cost of musculoskeletal conditions as a percentage of
gross domestic product, by year
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Reproduced from reference 136 with permission of the publisher.

Total costs were US$ 214.9 billion.

Reproduced from reference 135 with permission of the publisher.
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younger are not expected to work, almost all their cost is associated
with medical care expenditure, as is most of the cost for persons aged
65 years and over. On the other hand, most of the cost for persons
aged 18–44 and 45–64 years arises from lost income. Interestingly, the
total cost for persons aged less than 65 years is much smaller than that
of the older age group, belying the notion that the economic impact is
concentrated on older people.

Of the total cost of US$ 214.9 billion for musculoskeletal conditions in
1995, a cost of US$ 82.4 billion was associated with arthritis, the most
prevalent forms of which were osteoarthritis and rheumatoid arthritis
(Figure 13). Of the total cost for arthritis the direct cost amounted to
US$ 21.7 billion, or about 26%, the remaining US$ 60.8 billion arising
from lost wages. Of the total cost, nursing homes accounted for 15%
(59% of the direct cost) and hospital care accounted for 4% (14% of
the direct cost).

The sizeable literature on the economic impact of rheumatoid arthri-
tis has been reviewed (137). The studies show that at least 75% of the
total cost of this illness arises indirectly from the relatively high rate of
work disability. Moreover, the range of costs is remarkably similar:
the direct costs range from US$ 4000 to US$ 6000 per year in constant
dollars and the indirect costs range from US$ 12000 to US$ 24000.
Of the direct costs, between 40% and 60% are attributable to hospital
admissions, even though only about 10% of persons with rheumatoid
arthritis are hospitalized for the condition in any year. Overall, there-

Figure 12
Direct and indirect cost of musculoskeletal conditions, in US$ billions, by
age, 1995
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Reproduced from reference 135 with permission of the publisher.
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fore, the two most expensive items in the costs of rheumatoid arthritis
are wage losses and hospital care.

Although large, the direct cost of rheumatoid arthritis is highly
skewed (Table 12). The median total direct cost is only about US$
2715 per year. The median cost for physician visits is only US$ 416,
whereas the median drug cost is US$ 1206. However, the total
direct cost can be as high as US$ 85469 a year, the hospital cost
alone accounting for as much as US$ 81998. Indeed, although drugs

Figure 13
Direct and indirect cost of arthritis in the USA, 1995

WHO 03.114

Other
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4%

Physician
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Total costs were US$ 82.4 billion.

Table 12
Highly skewed direct cost of rheumatoid arthritis

Type of cost Mean (US$) Median (US$) Maximum (US$)

Hospital 3061 0 81 998
TJR admissions 1533 0 51 926
Other surgical admissions 1098 0 67 617
Medical admissions 149 0 29 694

Physician visits 511 416 13 528
Drugs 1552 1206 5409
Total 5919 2715 85 469

TJR, total joint replacement.
Reproduced from reference 137 with the permission of the publisher.
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dominate the cost profile of persons in the bottom fifth percentile
of expenditure (Figure 14), the hospital cost dominates the profile
of those in the top 20%, again suggesting that, in order to save
a significant amount of money, it would be prudent to reduce the
hospital admission rate.

Although the cost in any one year is highly skewed, the long-term cost
is much less so (Table 13). Thus, in any year the median cost of US$
2715 is about 3% of the maximum cost of US$ 85469, whereas over a
10-year period the median cost of US$ 41113 is 22% of the maximum
cost of US$ 191540. In the long term, therefore, individuals are in-
creasingly likely to experience a high cost.

Figure 14
Distribution of health costs, by type, in high-cost and low-cost patients

WHO 03.115
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Hospital costs are dominant in the highest quintile, while drug costs are highest in
the lowest quintile.

Reproduced from reference 136 with permission of the publisher.

Table 13
Comparison of skewness of ten-year to one-year direct cost of rheumatoid
arthritis

Mean (US$) Median (US$) Maximum (US$) Ratio of
Median/Maximum

One-Year 5919 2715 85 469 3%
Ten-Year 57201 41 113 191 540 22%

Adapted from reference 137 with the permission of the publisher.
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Because the indirect cost plays such an important role in determining
the total cost of musculoskeletal conditions in general and rheuma-
toid arthritis in particular, it is important to understand how the
contemporary labour markets affect estimates of the wage loss asso-
ciated with these conditions. Studies of the indirect cost of illness
are based on the assumption that, in the labour market, wages are
determined fairly, that is, that they are not subject to discrimination
on the basis of gender, race or health status. If, however, a racial
minority is relegated to low-paying jobs relative to their training and
experience, the estimated cost of wage losses attributable to illnesses
with a higher prevalence in the group will be relatively low. Poten-
tially, this deprives the condition in question of a fair allocation for
treatment and research. Because musculoskeletal conditions occur
disproportionately among women, a gender discrimination in em-
ployment may lead to underestimation of the economic impact of the
conditions. In fact, women have a lower employment rate than men,
and when they are employed they work fewer hours and receive less
pay than men.

Figure 15 summarizes three scenarios of the impact of gender on the
indirect cost of rheumatoid arthritis per person. In the first, women
and men have an equal employment rate, in the second they have an
equal employment rate and equal wages, and in the third, they have
an equal employment rate, equal wages and equal hours. Compared
with the proposal that the indirect cost averages US$ 13300 without
correction for bias, these scenarios result in an increase in indirect

Figure 15
Summarising scenarios of the impact of gender on the per person indirect cost
of rheumatoid arthritis
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cost of US$ 15800, US$ 22300 and US$ 25100 respectively. Thus, the
estimate of indirect cost for the third scenario, which takes employ-
ment rate, hours and earnings into account, may be almost twice the
initial estimate of US$ 13300.

5.4 Summary

The cost of musculoskeletal conditions would appear to be growing
with the aging of the population and the increased utilization of
new medical technologies. It is now approaching 3% of GDP. This
is equivalent to a permanent severe recession. The economic impact
of rheumatoid arthritis, a common severe form of arthritis, is in
the range of US$ 4000–6000 per case for direct cost and US$
12000–24000 for indirect cost. Large though this indirect cost is,
it may be an underestimate because of gender bias in the labour
market.

6. Measuring the health impact and economic
burden of musculoskeletal conditions on the
population

6.1 Introduction

As indicated in earlier sections, the burden of musculoskeletal condi-
tions can be measured by counting how many people exhibit them.
However, this does not reveal how the conditions affect individuals,
their ability to function, their families and society in general.

There is a need to identify indicators for the measurement of risk of
disease or injury and of health impact which are applicable to all the
musculoskeletal conditions being studied. This section considers indi-
cators that could be used for assessing the impact of musculoskeletal
conditions on populations, collected either as routine health statistics
or in surveys. Section 7 considers domains and indicators that de-
scribe the health status of the individual which can also be used to
monitor populations.

A range of possible indicators has been considered for application to
the various populations of the world. Their relevance to the differ-
ent musculoskeletal conditions being reviewed has been assessed
(Table 14). The current or potential availability of such indicators has
also been considered for different geographical populations. These
indicators are tabulated so as to show whether the data are already
available or whether it would be feasible to collect them in developed
or developing countries (Tables 15 and 16). Such indicators could be
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Table 15
Indicators of risk and impact in developed countriesa

Indicator Data available for the Data not available for the
populations of these populations of these

countries countries but possible to
collect

Most Some Few/none Most Some Few/none

Risk factors
Smoking �� � � � � �

Alcohol �� � � � � �

Body mass index �� � � � � �

Family history � �� � � � �

Heavy or repetitive activity � �� � � �� �

Impact
Independence/disability
Activities of daily living/ �� � � � �� �

essential self-care
Complex activities of daily � �� � � �� �

living/leisure activities

Quality of life
Physical dimension �� � � � �� �

Mental dimension/ �� � � � �� �

psychological well-being
Social dimension �� � � � �� �

Work loss
Disability pension � �� � � �� �

Worker compensation � �� � � �� �

Mortality
Related to condition or �� � � � � �

intervention

Resource utilization
Number of visits

Physician � �� � � �� �

Consultation � �� � � �� �

Nurse � � �� � �� �

Home care � �� � � �� �

Emergency room � �� � � �� �

Outpatient hospital � �� � � �� �

Hospitalization
Number of days �� � � � �� �

Episodes of surgery � �� � � �� �

Number of non-surgical � �� � � �� �

procedures

Laboratory tests � �� � � � ��

Imaging tests �� � � � � ��

Drugs
Prescription �� � � � �� �

Non-prescription �� � � � �� �
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Table 15 (Continued)

Indicator Data available for the Data not available for the
populations of these populations of these

countries countries but possible to
collect

Most Some Few/none Most Some Few/none

Rehabilitation services
Physical therapy � �� � � � ��
Occupational therapy � �� � � � ��

Durable medical equipment � � �� � � ��

Environmental adaptations
Home alterations � � �� � � ��
Adaptations:
Work � � �� � � ��
Transport � � �� � � ��

Change of living status
Nursing home � �� � � � �

Other appropriate indicators
Comorbidity � � �� � �� �

Primary care costs � � �� � �� �

Specialist costs � � �� � �� �

Educational level � � �� � �� �

a The availability of data for various non-instrument indicators that can be related to musculo-
skeletal conditions as a whole or to a specific condition and the feasibility of collecting the
data. The results are expressed as the proportion of countries that responded.

Table 16
Indicators of risk and impact in developing countriesa

Indicator Data available for the Data not available for the
populations of these populations of these

countries countries but possible to
collect

Most Some Few/none Most Some Few/none

Risk factors
Smoking � � �� � � �

Alcohol � � �� � � �

Body mass index � � �� � � ��
Family history � � �� � � �

Impact
Independence/disability

Activities of daily living/ � � �� � � �

essential self-care
Complex activities of daily � � �� � � ��

living/leisure activities
Quality of life

Physical dimension � �� � � � �

Mental dimension/ � � �� � � ��
psychological well-being
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Table 16 (Continued)

Indicator Data available for the Data not available for the
populations of these populations of these

countries countries but possible to
collect

Most Some Few/none Most Some Few/none

Social dimension � � �� � � ��

Work loss
Disability pension � � �� � � ��
Worker compensation � � �� � � ��

Mortality
Related to condition or � � �� � � ��

intervention

Resource utilization
Number of visits

Physician � � �� � �� �

Consultation � � �� � �� �

Nurse � � � � �� �

Home care � � � � �� �

Emergency room � � � � �� �

Outpatient hospital � � �� � �� �

Hospitalization
Number of days � � �� � � ��
Episodes of surgery � � �� � � ��
Number of nonsurgical � � � � � ��

procedures
Laboratory tests � �� � � � ��

Imaging tests � � �� � � ��

Drugs
Prescription � �� � � � ��
Nonprescription � �� � � � ��

Rehabilitation services
Physical therapy � �� � � � ��
Occupational therapy � �� � � � ��

Durable medical equipment � � � � � ��

Environmental adaptations
Home alterations � � �� � � ��
Adaptations

Work � � �� � � ��
Transport � � �� � � ��

Change of living status
Nursing home � � � � � ��

Other appropriate indicators
Employability changes � � � � � �

Traditional medicines and � � � � � �

treatments

a The availability of data for various non-instrument indicators that can be related to
musculoskeletal conditions as a whole or to a specific condition and the feasibility of collecting
the data. The results are expressed as the proportion of countries that responded positively.
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used at various times during the Bone and Joint Decade to monitor
change in the health burden. Some factors place individuals at risk of
injury or of developing a disease. The common risk factors of smok-
ing, alcohol consumption, body mass index (BMI) and family history
are included here.

A musculoskeletal condition or injury may affect a person’s ability
to remain independent in daily life or to work. Although individuals
may be able to function independently, their health-related quality
of life may be influenced in physical, emotional or social terms. An
individual’s employment may also be affected. In this connection the
possibilities range from complete incapacity for work to adaptation to
the regular work environment. Between these extremes there may be
modified responsibilities or time commitments.

Musculoskeletal conditions impinge on the health care system in
relation to hospitals, rehabilitation or nursing care facilities, services,
equipment, personnel, laboratory and imaging tests, and prescription
drugs. In certain circumstances, adaptations to the environment,
either at work or at home, may be necessary in order to accommodate
an individual with a musculoskeletal disease or injury.

Of interest to many countries and economies is an estimate of the cost
of musculoskeletal conditions in economic terms. One frequently
used way of examining the cost of health care is to divide it into direct,
indirect and intangible categories. Hospitalization days, for example,
can be assigned a monetary value, this being an example of a direct
cost. Indirect costs, such as those for transportation to the place of
treatment, add to the overall burden. Most difficult to assess, and not
included here as an indicator, is the intangible cost of pain and suffer-
ing. These economic indicators give another dimension to the
measurement of the burden of disease.

6.2 Rheumatoid arthritis
6.2.1 Health indicators

Indicators that can be used to measure the risk or health impact of
rheumatoid arthritis and to monitor changes in the disease have been
reviewed.

Risk factors
Risk factors for rheumatoid arthritis include gender, a family history
of rheumatoid arthritis, and specific human leukocyte antigen (HLA)
alleles. However, these factors are not at work in all populations. The
HLA DRB1 allele has been associated with the severity of rheuma-
toid arthritis in Anglo-Saxon populations but not in populations in
the Mediterranean area (138). This geographical variation clearly
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hinders international comparisons. An attempt should be made to
evaluate smoking, high BMI, previous blood transfusion and other
possible risk factors in different populations.

Impact
The impact of rheumatoid arthritis is reflected by the effect of the
disease on both simple and complex activities of daily living as well as
by its broad effects on the different dimensions of the quality of life
(Section 4). Work capacity is affected in most individuals within five
years.

Resource utilization
In most countries, people with rheumatoid arthritis receive continu-
ous health care, at least part of it in a secondary care setting. They
often require adaptations to their workplace and home as well as
social support. Indicators that can be used to document the utilization
of resources include the number of visits to outpatient clinics, hospital
admissions, deaths, laboratory and imaging procedures, and the
number and types of treatment and environmental adaptation. The
relative importance of these indicators differs greatly according to the
duration and severity of the rheumatoid arthritis.

One of the health indicators routinely collected in many developed
countries is that of mortality. However, its relationship with rheuma-
toid arthritis is not easy to establish. Indeed, more than half the death
certificates of patients who had rheumatoid arthritis fail to mention
the disease. Mortality could also be registered in developing coun-
tries, allowing international comparisons. The long-term survival of
patients with rheumatoid arthritis is reduced, particularly in women.
A recent study from Norway confirmed a significant rise in mortality
among females with rheumatoid arthritis because of cardiovascular
disease (139). Mortality is generally lower in population-based studies
of rheumatoid arthritis than in studies of patients in the clinical set-
ting, where a more severe form of the disease is usually encountered.

Mortality is related to the severity of rheumatoid arthritis as ex-
pressed by functional status, health status, the perception of health
status, radiological damage and extra-articular manifestations.
Comorbidity, formal education, and socioeconomic and marital status
may affect survival, but race has no bearing on this. In general,
patients with rheumatoid arthritis die from the same causes as the
general population but at an earlier age. In some studies a higher
death rate has been found to arise from infection, renal disease,
cardiovascular disease and malignancy among persons with rheuma-
toid arthritis than in the general population.
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Problems associated with studies of mortality among people with
rheumatoid arthritis relate to the classification of patients with non-
standardized criteria and the lack of the “rheumatoid arthritis” diag-
nosis on death certificates. In addition, the provision of treatment
was, until recently, rarely considered to be a factor influencing mortal-
ity. It should now be taken into account, however, because more
aggressive therapy can affect outcome.

6.2.2 Economic indicators

The economic burden of rheumatoid arthritis can be evaluated by
considering cost. This can be divided into direct cost (treatment,
social services and private expenditure), indirect cost (lost productiv-
ity, lost earnings and lost tax revenue) and intangible cost, i.e. reduced
quality of life. Articles from different countries dealing with the first
two aspects have recently been reviewed (140). However, the results
are hardly comparable because of differences in patient populations,
treatments and study methods (sample surveys versus national preva-
lence data). In addition, health systems change over time, rates of
exchange fluctuate, and public and private financing varies. The con-
cept of resource utilization, rather than its monetary equivalent, is
more useful for quantifying the economic burden of rheumatoid
arthritis. It would probably be better to consider three kinds of
measures: natural units such as physician visits or work time lost,
monetary cost expressed in local currencies, and monetary cost ex-
pressed in purchasing parity, i.e. how many items of a certain type can
be bought with a unit of local currency.
Most of these indicators cannot be used in developing countries be-
cause their health systems are not organized in the same way as those
in developed countries. In the USA, most of the cost of rheumatoid
arthritis has been shifted to outpatient care and drug treatment be-
cause patients with this disease are not admitted to hospital unless
there is a severe complication or a need for surgery. Moreover, the
economic value of lost productivity differs from country to country in
relation to the overall employment rate (especially among women),
the wage level and expected social roles. There is a need for a simple
indicator that could be universally used. The mortality rate and the
number of hospital visits might be good candidates for the evaluation
of the impact of rheumatoid arthritis.

6.3 Osteoarthritis
6.3.1 Health indicators

Risk factors
The four main risk factors for osteoarthritis are age (the condition
being more common in older people), family history, obesity and any
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form of joint trauma. Trauma predisposing to osteoarthritis may be
related to repetitive activities rather than a single event. There is
consequently some association between certain types of osteoarthritis
and certain occupations. Osteoarthritis of the knee, for example, is
more common in persons with occupations involving heavy lifting and
knee-bending activities than in members of the general population.
In developed countries, osteoarthritis of the hip is more common
in farmers than in persons engaged in other occupations. There are
also racial differences in the apparent prevalence and expression of
osteoarthritis at different joint sites, and there is evidence of some
genetic predisposition. However, the problems encountered when
defining osteoarthritis as a disease entity, outlined in Section 3, make
international comparisons difficult.

Impact
Pain or discomfort, limitation of activity and reduced participation
are the main recognized outcomes and health indicators associated
with osteoarthritis. Data on these indicators can easily be collected in
most countries through the adaptation of self-report instruments.

Resource utilization
Very little is known about this area which concerns a highly vari-
able set of symptoms in older people, i.e. pain and stiffness in joints
and difficulty with certain activities. Many of these people have
comorbidities, and many regard such symptoms as an inevitable part
of ageing. However, in some countries, such as the USA, survey data
suggest that this complex is so common, and that enough people are
so intolerant of the symptoms, that resource use is massively greater
than for any other recognizable musculoskeletal problem (Section 5).

6.3.2 Economic indicators

Economic indicators present a problem in osteoarthritis because the
most relevant data to collect relate to the use of medical resources, for
instance in connection with total hip replacement. This depends more
on cultural, economic and health care provision issues in countries
than on the condition itself. Lost work can be recorded but the major
impact of osteoarthritis is on people older than working age.

The Australian Institute of Health and Welfare estimated that the
total health system cost of osteoarthritis in Australia was AUS$ 624.0
million in 1993–1994, approximately 21% of the total expenditure
on musculoskeletal disorders (81). Of the total cost, 12.8% was
contained within the medical services (general practitioners and
specialists) and approximately 9% within the pharmaceutical sector
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(prescription and over-the-counter expenditure); AUS$ 35.9 million
was spent within the field of allied health on osteoarthritis (5.8%),
very close to the total expenditure on osteoarthritis in general prac-
tice (AUS$ 35.8 million). Under 1% of the total expenditure on
osteoarthritis was spent on research (AUS$ 5.4 million). The hospital
cost of osteoarthritis was spread quite evenly between public and
private institutions (AUS$ 131.7 million and AUS$ 134.8 million
respectively). The total hospital cost for osteoarthritis amounted to
42.7% of the total expenditure on osteoarthritis. It is reasonable to
assume that most hospital expenditure results from joint replace-
ments and ancillary costs associated with these procedures.

In 1997–1998 the average costs of hip replacement for public hospitals
in Australia with and without complications were AUS$ 12275 and
AUS$ 10412 respectively (141). These costs included all the ancillary
services provided during the procedure. It can be estimated form this
that the total costs for hip replacement in all Australian hospitals
(n = 21402) were between AUS$ 223 million and AUS$ 263 million
(the average costs for all complications and no complications res-
pectively). Economic burden, as measured by hospital statistics, is a
crude measure of the true cost of osteoarthritis because a significant
proportion of cases are never treated within the hospital system.

March et al. (personal communication, 1999) conducted a prospective
cohort study in Australia of 70 patients with osteoarthritis in order to
determine the cost and social aspects relating to illness within the
community. Patients were required to complete detailed cost diaries
for a 12-month period, listing every cost relating to their arthritis
under each type of expenditure heading. The range of expenditure
that patients incurred in relation to their osteoarthritis ranged from
zero to over AUS$ 2000. As expected, expenditure directly related to
osteoarthritis increased as the duration of arthritis increased and
physical function declined. Unexpectedly, however, females tended
to spend more than males on their osteoarthritis, despite a similar
health status.

6.4 Osteoporosis
6.4.1 Health indicators

Risk factors
Risk factors for a low bone mineral density include age, female sex,
early menopause, low body weight, immobility, smoking, alcohol
abuse, corticosteroid use and thyrotoxicosis.

Risk factors for hip fracture include age, female sex, family history
(maternal hip fracture), previous fracture (after the age of 50 years),
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low body weight, a low mobility and low activity level, visual distur-
bance, corticosteroid use, thyrotoxicosis, the use of long-acting ben-
zodiazepines, the use of antiepileptics and a low calcium intake (142,
143). Risk factors for vertebral fracture include age, female sex, a
previous distal forearm or vertebral fracture, low body weight and
corticosteroid use (144, 145). It should be noted that the risk factors
for hip fracture include those for falls (low activity, benzodiazepine
and antiepileptic usage, and immobility). Patients with hip fractures
and those with three or more vertebral fractures usually show some
comorbidity.

The assessment of bone mineral density is essential for the diagnosis
of osteoporosis in its preclinical stage (stage 1). Bone mineral density
(BMD) is usually assessed by dual X-ray absorptiometry (DXA).
DXA equipment is widely but unevenly available in developed coun-
tries. The cross-calibration of DXA machines is not perfect, and
different types use different reference values (146). Consequently,
a patient may be diagnosed as osteoporotic in one centre but
osteopenic or even normal in another. The site of measurement may
also have a bearing on such results.

Impact
Quality of life issues have previously been mentioned (Section 4).
They relate to the site of fracture, pain chronicity and impairment of
function. Work loss, disability pension and worker compensation are
not always of relevance in view of the age at which most osteoporotic
fractures happen. Most hip fractures occur after the age of 75 years.
Distal radius fractures and vertebral fractures do, however, have a
significant impact, possibly resulting in work loss and its financial
consequences. This needs to be calculated. Hip fractures are associ-
ated with an excess mortality of 20% during the first year after frac-
ture. Vertebral fractures are associated with an excess mortality of
about 5% in 5 years (93).

Resource utilization
Resource utilization is another important indicator, e.g. consultation
with physicians and the use of facilities associated with nurses, home
carers, emergency rooms and outpatient departments. Hospitaliza-
tion is currently the best documented aspect of resource utilization in
most countries, particularly developed countries. The available data
include the numbers of days spent in hospital and the numbers of
surgical and non-surgical procedures. Almost all patients with hip
fracture in developed countries are admitted to hospital and undergo
surgery, many requiring extensive rehabilitation in special units or
nursing homes. About 25–30% of patients require permanent care in
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a nursing home after discharge from hospital. About 10% of patients
with an acute vertebral fracture are admitted to hospital, and 5–10%
of those with distal radius fracture are admitted to hospital for a short
time.

Diagnostic tests, such as BMD, form the basis of diagnosis. The
measurement of BMD is comparable to measuring blood pressure for
the prediction of stroke and is substantially better than measuring
serum cholesterol as a means of predicting cardiovascular disease.
Equipment for measuring BMD, however, is unevenly distributed.
It is mainly available in developed countries but even there it is
not uniformly available. Laboratory tests are important but are less
commonly performed.

Other important indicators of utilization are medications (whether or
not they are prescribed), rehabilitation services providing physical
and occupational therapy, walking aids and rollators, and environ-
mental adaptations in the home, on transport and elsewhere (147).
Change of residence is a highly important indicator, e.g. from a house
or apartment to a nursing home or rest home.

Emphasis must be placed on risk indicators including previous
fracture, family history, low body weight, immobility and the risk of
falling. Patients with risk factors should be referred for BMD mea-
surement (case-finding). However, the screening of populations by
BMD measurement is not recommended.

6.4.2 Economic indicators

All the indicators that are recommended as being important can be
converted into monetary terms. Data on the costs of hip fracture
during the first and subsequent years after the incident are available
(148). Cost calculations have also been made for vertebral fractures.
Several economic models are used in developed countries in order to
calculate the effect of interventions in osteoporosis, some of them
having been published (149). Until recently the majority of studies in
this field examined the cost-effectiveness of intervention with oestro-
gen, usually targeted at the menopause (150), but such assessments
are complicated by the extraskeletal risks and benefits of hormone
replacement treatment. More recently, health economics has begun
to focus on interventions targeted specifically at skeletal disease
(149).

The following recommendations can be made.

• Every hospital should record all patients with hip fracture accord-
ing to age and sex, so that adequate worldwide statistics on the
subject can be acquired.
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• A single representative national registration system for hip frac-
tures should be established in every country.

• If possible, statistics should indicate the length of hospital stay, the
operation performed, mortality, admission to a rehabilitation
centre or nursing home after hip fracture, and an estimate of the
direct and indirect costs.

• Hospital admission rates for other osteoporotic fractures should be
assessed.

• Utility data should be obtained for hip and vertebral fractures, with
reference to the societal and patient perspectives.

• The burden of osteoporotic fractures (hip fractures and all other
osteoporotic fractures) should be compared with the burdens of
other noncommunicable diseases such as diabetes and breast
cancer.

• The capacity for current BMD measurement and the projected
need for it should be assessed in every country.

• BMD measurements should be better standardized so that every
patient can be consistently classified as normal, osteopenic or
osteoporotic in different centres.

• An assessment of risk for hip and other osteoporotic fractures
involving a consideration of risk factors (±BMD) should replace
the measurement of BMD alone.

6.5 Spinal disorders

The societal and individual impact of spinal disorders may be mea-
sured by using health and economic indicators to reflect the utilization
of global resources. Unfortunately, important epidemiological data
are missing in large areas of the world, without which the natural
course of nonspecific spinal disorders and factors influencing their
development and cost cannot be fully determined. Agreement on
definitions, classification and staging is required. In addition, methods
are required for separating the problem of back pain from that of
disability caused by nonspecific spinal disorders.

6.5.1 Health indicators
Risk factors
Recent studies (111, 112) blame various risk factors for the increased
incidence of nonspecific musculoskeletal spinal disorders (see Table
11). A detailed analysis of musculoskeletal disorders in the workplace
has led to the conclusion that there is a moderate to strong association
between nonspecific spinal disorders and heavy physical loading. In
respect of low back pain the physical parameters include the manual
handling of material, load moment, frequent bending and twisting,
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heavy physical work and whole-body vibration (151–155). For the
cervical spine the most common risk factors are exposure to repetitive
movement of the neck and arm or arms, a static posture and segmen-
tal vibration exposure through hand-held tools (69, 156).

In general there is a weak positive association between increased
height and disc herniation (157, 158). Obesity, regardless of height, is
associated with disc degeneration and low back pain (159, 160). Al-
though large tall people are likely to place a greater load on their
intervertebral discs than other people, they are also likely to have
larger discs (161). That these people may have to live and work in
relatively awkward positions because of their size is probably a more
plausible explanation of their predicament (162).

A genetic factor may influence spinal disorders involving the interver-
tebral discs. Studies show a positive family history as a risk factor for
disc herniation (163). The exact cause of this genetic predisposition is
not known. It could be the result of congenital spinal abnormalities
(164) or a small vertebral canal (165), which would increase sensitivity
to pressure on the nerve root. Further studies are needed in this area.

Work-related psychosocial factors associated with spinal disorders
include a rapid work rate, monotonous work, low job satisfaction, a
low decision latitude and job stress. Other characteristics affecting
susceptibility to spinal disorders include age, gender, BMI and indi-
vidual psychosocial factors (69, 96, 152, 166, 167).

Impact
Indicators that may be used to measure the health impact of specific
and nonspecific spinal disorders and to monitor changes in the dis-
eases are pain, limitation of activities and limitation of participation.
Data on these indicators may easily be collected in most countries
through the adaptation of self-report instruments. The most impor-
tant domains, in rank order, were considered to be those shown in
Table 17. The principal covariates were age, gender and comorbidity.
The impact of spinal disorders on the quality of life increases with age
and is greater in males than in females. It also increases with the
recurrence and duration of episodes.

The following are additional items to consider when measuring the
health impact of nonspecific musculoskeletal spinal disorders and
monitoring changes in the diseases.

Mortality. Mortality is a limited indicator or outcome for spinal disor-
ders, although issues of comorbidity need further study.
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Mortality. In most epidemiological studies the prevalence of present
or past back pain has been assessed by means of interviews or ques-
tionnaires that have used complex wording and have included implicit
grading schemes and/or exclusions. It is highly recommended that
simple questions and explicit grading schemes be used instead. A
simple system might use actual pain intensity (on a numerical rating
scale of 0–10), a questionnaire on activities of daily living/function,
and a tool for recording the duration of episodes. Additional data
may be obtained on temporal and course-related variables.

Other information related to back pain. Previous back pain (in the last
week, month, year, or ever), the duration of the current episode, the
number of days and/or episodes of back pain during the past 12
months and the topography of the pain, i.e. the location and size of
the painful area, and any radiation of the pain, should be noted. “Only
occurrence” is routinely recorded. More data are collected in some
countries, often in a highly idiosyncratic manner. It would be easy to
elicit further data, at least for grading purposes.

Other morbidity characteristics. Functional losses may be determined
by evaluating the subcategories of functional capacity, such as mobil-
ity (part of the activities of daily living (ADL)), transportation, leisure
activities, sexual activities and other social role handicaps (occupa-
tion and household). The concept of amplification is important in
nonspecific spinal disorders because it implies that in cases of back
pain there are usually also complaints about other pain, other bodily
complaints (somatization), psychological distress (depression or
anxiety), impaired cognition and dysfunctional pain behaviour.
Additional characteristics include limitations in the individual’s major
role and limitations in social and recreational activities.

Impact on other family members. There may be a limitation of
family activities and parenting and other social consequences, as

Table 17
Health indicators for specific and nonspecific spinal disorders in rank order

Specific spinal disorders Non-specific spinal disorders

Limitation of physical activity Pain
Restricted participation (handicap) Limitation of physical activity
Pain Restricted participation (handicap)
Mobility/ambulation Mobility/ambulation
Self-care Self-care
Social activities/roles Social activities/roles
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well as an effect on participation as a family in several of the other
subcategories.

6.5.2 Economic indicators

The economic burden of spinal disorders may be evaluated by consid-
ering costs. These may be divided into:

— direct costs (medical expenditure, such as the cost of prevention,
detection, treatment, rehabilitation, long-term care and ongoing
medical and private expenditure);

— indirect costs (lost work output attributable to a reduced capacity
for activity, such as lost productivity, lost earnings, lost opportuni-
ties for family members, lost earnings of family members and lost
tax revenue);

— intangible costs (psychosocial burden resulting in reduced quality
of life, such as job stress, economic stress, family stress and
suffering).

Reports dealing with direct and indirect costs from different countries
have recently been reviewed and discussed (168–170). The results are
hardly comparable, however, because of differences in patient popu-
lations, treatments and study methods (e.g. sample surveys versus
national prevalence data). Work disability caused by back pain is
often routinely recorded but is not comparable between different
social security systems. Moreover, health systems change over time,
rates of exchange fluctuate, and public and private financing varies.

The concept of resource utilization, rather than its monetary equ-
ivalent, is more useful for quantifying the economic burden of
spinal disorders, although it too is subject to various sociocultural
influences. Indicators that may be used to evaluate resource utili-
zation include the number of visits to outpatient clinics, hospital
admissions, mortality, laboratory and imaging procedures, medical
management, environmental adaptations and single or complex reha-
bilitation services such as physical therapy, occupational therapy and
durable medical equipment. The relative importance of these indica-
tors differs greatly according to the duration of spinal disorders and
their severity. Many of them cannot be used in developing countries
because of variations in the organization of health systems. There is
thus a need to reach agreement on simple indicators that could be
used universally.

Data exist on the economic consequences of work loss caused by
nonspecific musculoskeletal spinal disorders in developed countries.
In the USA the tangible expenditure (i.e. medical care and indemnity
payments) and the intangible costs (i.e. production loss, employee
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retraining, increased consumer cost and litigation) associated with
spinal disorders currently totals over US$ 50 billion (61, 69, 171).

Although comparative impact data for spinal disorders are not uni-
versally available, statistics on prevalence, impact and resource utili-
zation are included here so as to emphasize the magnitude of the
problem in the USA (Tables 18 and 19). These statistics are derived
from the National Health Interview Survey conducted by the Na-
tional Center for Health Statistics, the American Hospital Associa-
tion Hospital Survey and other health needs collection instruments
in 1996. The data were analysed and provided by the American
Academy of Orthopedic Surgeons.

Musculoskeletal disorders are the most frequent cause of physical
disability, at least in developed countries (172). Mortality attributable
to infectious diseases is reducing and the global population is aging.
The prevalence of many musculoskeletal disorders increases with age,
and consequently there is likely to be an increasing number of people
with chronic disabling disorders of this kind. The potential impact of
this on needs for health care and community support is enormous.

6.6 Severe limb trauma
6.6.1 Health indicators

Risk factors
Factors that increase the risk of sustaining a limb trauma vary with the
etiology or external cause of the injury, e.g. a fall, road traffic accident
or assault. In order to reduce the overall impact of severe limb trauma
a surveillance of these risk factors is needed so that opportunities for
intervention can be identified (173).

The risk of falls and the associated limb injury is greatest among the
elderly. In the USA, one in three people over the age of 65 years falls
each year. Of these, one-quarter are injured and another quarter
restrict their activities for fear of another fall. Risk factors for falls
among the elderly include those related to the host (for example,
visual, cognitive, neurological and physical impairments) and envi-
ronmental hazards (loose rugs, ice and slippery surfaces, uneven
floors and poor lighting). The risk of falling increases linearly with the
number of risk factors present (174).

Adolescents and young adults are, on the other hand, typically at
highest risk of limb injury resulting from road traffic accidents. Major
factors contributing to the likelihood of this kind of accident include
speed, vehicle instability, braking deficiencies, inadequate road de-
sign and alcoholic intoxication. Once an accident has occurred the
determinants of the extent and severity of injury include the speed of
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impact, the degree to which the vehicle involved can absorb the crash,
and the use of safety devices and restraints (175).

Impact
— Important indicators for measuring the impact of severe limb

trauma include:
— deaths attributable to major limb traumas (this being relevant for

the most severely damaged or mangled extremities);
— morbidity and complications (both short-term and long-term),

such as malunions, non-unions, infections, osteomyelitis and post-
traumatic arthritis;

— disfigurement, including the loss of a limb and significant scarring;
— symptoms such as pain (and phantom pain for amputees), joint

stiffness, swelling, numbness, muscle cramping and muscle fatigue;
— residual impairment, incorporating reduced range of motion, re-

duced strength, reduced sensation and impaired gait;
— limitations in performing the specific activities or tasks needed

for everyday living (e.g. walking, climbing stairs, grasping and
handling small objects);

— limitations in major role function;
— limitations in other facets of participation, for example social

functioning and participation in recreational activities;
— psychosocial impact, including post-traumatic stress disorder and

depression.

Priority should be given to the development of data appropriate to
the following five indicators:

1. the occurrence of significant complications following initial acute
care (e.g. unplanned rehospitalizations for complications in the
year following injury);

2. a standardized measure of pain;
3. a standardized measure of physical functioning, i.e. limitations on

performing the specific tasks necessary for everyday living;
4. a return to usual major role activity and/or a measure of lost

productivity days or of days on which it is necessary to reduce usual
activities;

5. a standardized measure of overall psychosocial well-being.

An overall preference-based assessment of disability or health-
related quality of life which would encompass many of these indi-
cators would be particularly useful for evaluating the global impact of
limb trauma.

Few, if any, of these measures are available on a routine basis for well-
defined populations with limb trauma. The difficulty of obtaining
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these measures is especially pronounced in developing countries,
where, however, the burden of death and disability from injury ap-
pears to be significantly higher than in developed countries. It was
recommended that special emphasis be placed on developing efficient
low-cost approaches for collecting uniform indicators of health which
could be used in developing countries. Such approaches would neces-
sarily concentrate on:

— improving the completeness and accuracy of vital statistics regis-
tries;

— developing better methods for the routine registration of hospital
admissions and attendance at outpatient and emergency depart-
ments;

— improving the use of the ICD for coding the nature and external
cause of injuries;

— compiling population-based data for all hospitals across provinces
and nations.

Data derived from clinic follow-up could be utilized to assess the
long-term functional status of injured patients. Simple measures of
functional status could be applied retrospectively in settings where
outpatient record-keeping is of satisfactory quality. Special studies
would be needed for more detailed measures. It was emphasized,
however, that all forms of health service data would be limited in the
settings of many developing countries, especially the lower-income
countries of Africa and Asia, because of low utilization. For the
foreseeable future a sizeable proportion of injured persons would not
seek or would not have access to formal medical services. Household
surveys should therefore be carried out periodically in order to assess
the true incidence of injury and its functional, social and economic
consequences.

Resource utilization
The utilization of health care services is often used as an indicator of
health impact. For severe limb trauma these services include those
associated with the initial acute management of the injury, the treat-
ment of any sequelae and complications, and rehabilitation. For the
most severe injuries, resulting in extensive neurovascular damage and
limb loss, the use of services may continue throughout life. The need
for ongoing treatment and rehabilitation depends on the nature and
severity of the injury as well as on predisposing characteristics of the
individual, such as age and the presence of comorbidity. However,
caution is needed in the use of this indicator because the utiliza-
tion of services is affected, in large measure, by their availability and
accessibility.
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6.6.2 Economic indicators

Economic indicators are summarized below as direct costs, indirect
costs and human costs.

The direct costs are those of:

— prehospital care (emergency medical services);
— initial acute care (emergency department, other outpatient facility

or hospitalization), including facility costs and professional fees;
— ongoing medical and surgical care for both routine follow-up and

the treatment of complications (both inpatient and outpatient);
— rehabilitation (inpatient and outpatient);
— skilled nursing/long-term care;
— mental health services (inpatient and outpatient);
— home health care;
— personal assistance;
— special aids and assistive devices;
— medication;
— housing, transportation and work;
— vocational rehabilitation or retraining;
— insurance administration.

The indirect costs include:

— lost earnings for the injured person as a result of premature death
or disability, including losses caused by inability to return to a
previous job;

— lost earnings of family members;
— the value of informal care given by family members;
— the loss of land and other property;
— decreased educational opportunities for children and many other

effects that contribute to the perpetuation of poverty.

The human costs are:

— the monetary value of pain and suffering;
— indebtedness.

Most important to the overall magnitude of the costs associated with
limb trauma are:

— the initial acute treatment;
— rehabilitation and long-term care;
— assistive devices and accommodation;
— lost productivity of the injured person;
— in developing countries, the loss of land and other assets, increas-

ing the vulnerability of families to future economic hardship.

The Scientific Group recommended that standardized assessments be
developed and routinely used at selected sites around the world in
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order to increase the effectiveness with which the economic costs of
major limb traumas were monitored.

7 Describing health status and the consequences
of illness or injury for the individual

7.1 Introduction

This section is about health status measures and the data that have
been collected by using them. Health status measures are standard-
ized descriptions of health states that are often presented as multi-
dimensional profiles of health. They are distinct from classifications
of morbidity, symptoms or mortality such as are found in the ICD.
Under the ICD, for example, an individual at a certain stage of
rheumatoid arthritis would be placed in a single classification. In-
stead, health status measures provide information on a variety of
domains that represent health. Regardless of the condition, infor-
mation is provided on each domain. This information can be pro-
fessionally observed through clinical examinations or observations,
laboratory assessments or some type of performance test, or they can
be self-reported. Self-reporting can be done by the individual con-
cerned or by a family member or carer.

7.1.1 Uses of data collected

Health status measures provide additional information on illness and
wellness, often from the individual’s perspective if he or she is report-
ing, either to a lay interviewer or when meeting with a professional.
Data collected through health status measures are used as outcome
indicators for monitoring, evaluating and planning, particularly in
clinical trials or technology assessment trials. They are increasingly
used for monitoring the health of populations. Such data may high-
light subpopulations that are heavily burdened by a particular disease
or condition, or may relate to particular age or sex groups. They may
also provide information for advocacy and health promotion activities,
particularly where people are interested in matters at the positive end
of the spectrum, e.g. fitness. However, it is important to develop a com-
mon way of describing health regardless of the specific disease or con-
dition, covering a comprehensive set of domains that make up health.

7.1.2 Multidimensional health concept

A large number of instruments have been developed which measure
health in various domains that are sometimes called dimensions, indi-
cators or scales. Different dimensions from some of the most popular
generic health status instruments are shown in Table 20. This table
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illustrates the alternative ways in which, for example, physical health
can be described.

Few instruments use the same labels for domains or scales, or cover
the same content with respect to the questions that make up each
domain. The range of domains included across instruments reflects
different operational approaches to defining and measuring health.
The content covered in each domain varies: some instruments use the
same domain label but include different questions. The breadth or
depth of content covered in each domain also varies, some including
items focusing on a specific function, such as eating, others encom-
passing those items that assess a range of complex functions and
activities, such as understanding and interacting. The main point is
that no single standard set of domains and questions is used to de-
scribe health, although this would facilitate the comparison of health
status across populations or disease groups.

7.1.3 Limitations of currently available measures

There is no clear conceptual basis for how the currently available
measures define health. This is apparent from the different domains
included in different instruments, even though each instrument claims
to measure the concept of health generically.

Standardized protocols are lacking not only for description and mea-
surement but also for the interpretation and comparison of health.
This is particularly problematic with regard to the comparison of
health across populations as well as across different subgroups within
populations, although there have been some developments in the past
decade towards improving this situation. For instance, there is a lim-
ited reference of disease-specific averages from different domains of
health to those of populations. It would be useful, for example, to be
able to see a Medical Outcomes Study Short Form Health Survey
(SF-36) profile of people with rheumatoid arthritis in a population as
well as an SF-36 profile reflecting the profile of the general popula-
tion, based on a nationally representative survey.

The application of these instruments and the data sets currently en-
countered, including even those few instruments with data from a
relatively large number of countries, is mainly restricted to industrial-
ized countries.

There is a lack of guidelines on selecting from the wide range of
instruments available, either generic or disease-specific. Although
there is much literature on different instruments for bone and joint
diseases, this is not the case for many other areas.
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7.1.4 Boundary between health and well-being

The unclear boundary between health and well-being presents a
conceptual problem if health is an aspect of well-being and there
is a desire to measure health. This problem translates into an opera-
tional challenge with respect to the items that we would want to
include in health and those items of well-being that one considers
important to health (Figure 16). Since one desires to compare health
across different disease groups and populations, its definition has
to be operationalized so that it can be measured and interpreted
consistently.

There are several ways of cutting across this boundary (Figure 16).
Indicators of health could be picked on the basis of there being a
continuum from biological processes to well-being, otherwise termed
the quality of life (Figure 17). Where the line would be drawn, or
where indicators would be picked from, would be based on a norma-
tive process.

Another way of defining the boundary is to develop a model including
the health state, its determinants and its consequences. This model
could be included in some profile of health beyond those domains that
actually describe the health state (Figure 18). One way of doing this
would be to select indicators from data sources and to try to under-
stand where they fit.

Figure 16
Boundary between health and non-health well-being

WHO 03.117

Well-being (non-health)

Health
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Figure 17
First model for alternative boundaries

WHO 03.118

Biological process Well being

Freedom
Opportunity
Environment
Economic
Justice
Education

7.1.5 Need for a common language and profile to describe health

The International Classification of Functioning, Disability, and
Health (ICF) may provide a way of helping to harmonize and com-
pare existing measures and indicators of health. The revised classifica-
tion considers body structures and body functions, which are either
organ or functionally based. Activity limitations include self-care, the
ability to perform the usual activities, and the performance of other
specific tasks. Many current instruments include domains or indica-
tors from these two areas. However, the inclusion of domains in most
instruments tends to be somewhat arbitrary. The third component of
the revised ICF is restriction of participation, or handicap. Fewer
measures of health status include indicators or domains that will map
these areas.

Some instruments claim to measure “health-related quality of life” or
“quality of life”. An examination of the domains and items included,
however, may reveal that the domains are, in most cases, precisely
those that focus specifically on disability or other aspects of physical
or cognitive functioning. It is therefore necessary to go to the domain
level and review the items that are actually included before making a
judgement about what an instrument measures.

WHO 03.119

Health state

Determinants Consequences

Figure 18
Second model for alternative boundaries
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Alternatively, certain domains may be too specific to structure or
functions and may require specialized information that individuals
are unable to self-report in a valid way. It may therefore be that self-
reported information on activity limitations, participation or handi-
cap is a better operational way of measuring the underlying health
concept even if these are proxy measures of the health state. The
Health Assessment Questionnaire was, for example, originally devel-
oped to provide information on five domains, but most of these re-
lated to physical disability. In the past few years, modifications have
been suggested to include a broader range of domains capable of
describing a wider range of problems, e.g. those related to advanced
activities of daily living as well as psychological distress.

Another trend is to improve the ability to interpret scores. Informa-
tion on how scores correlate with reduced fist closure, reduced hand
spread, elevated platelet count or the presence of tender joints, in
different age and sex groups, would, for example, help to explain the
meaning of different scores based on self-reported assessments of
health status.

7.1.6 Description versus valuation of health

In relation to Global Burden of Disease Studies it is important to
distinguish between health status measurement and health state valu-
ation. This distinction has been made by health economists and has
a long history in the environmental field, where, for example, the
description of good air quality is distinct from how much we value
good air or polluted air.

Two summary measures of population health have been calculated
within the Global Burden of Disease Studies, the DALY and the
DALE. Both combine information on the impact of premature death
and of disability and other health outcomes. In order to calculate a
DALY or a DALE, prevalence figures for different severity levels of
disability and other aspects of health are required, either for each
disease or for the population in general.

In order to construct either a DALY or a DALE it is necessary to
weight the time spent in different health states varying in severity
from full or perfect health to almost death, in addition to using de-
scriptive epidemiological data. This allows years of life lost from
premature mortality to be combined with years spent in a health state
worse than full health. All summary measures of population health
require health state valuations as inputs. Likewise, cost-effectiveness
analyses that measure the benefits of interventions in time-based
units, e.g. QALYs, require health state valuations in order to assign
weights to years spent in different states of health.
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It is important to note the distinction between the measurement of
health status along different domains of health and the valuation of
different health states. Whereas different health status instruments
may be used to describe health states, the purpose of health state
valuations is to assign a single value to the time spent in different
health states. This differs from the goal of health status measurement,
which seeks to describe the current health of individuals in terms of
multiple dimensions.

Once different disease stages of various bone and joint conditions
have been clearly distinguished and agreement has been reached on
how to describe health in a uniform way, it may be possible to under-
take a valuation exercise. An example of how to describe an array of
health states that are not specific to one particular disease is given by
EuroQol, which describes health using the domains of self-care, usual
activities, mobility and fitness, pain and discomfort, anxiety and de-
pression, and cognition, with three levels of response, i.e. no prob-
lems, some problems and unable to perform.

The disease-specific approach to communicating a health state for
valuation is to describe an individual with a particular disease at a
particular stage and the level of health in terms of each of these six
domains. The generic approach is to label the profile with numbers so
as to distinguish severity levels, leaving out the disease label. Each
method requires particular types of ability for analysis. Different
disease states can be valued if they are described in a comparable way.

7.1.7 Next steps

The final aim of the workshop was to select indicators for monitoring
bone and joint health over the following decade and to suggest core
sets of domains to describe a complete health state. These core sets
should be able to describe a broad range of health states that are not
specific to any particular disease or condition but may be applicable
and appropriate across populations. They should be parsimonious in
including the smallest possible number of domains while trying to
maximize the information being measured and communicated.

Domains that lend themselves to self-reporting should be considered
if they are to be used for large-scale monitoring, for example through
surveys. Self-reporting may, however, be affected by adaptation or
coping with the disease or condition in question, or may be shaped by
external factors that introduce differences in how people respond to a
given level of health or inability to carry out a task. Approaches to
adjusting for variations in how people self-report health status by age
and sex, as well as by different disease groups and other social, cul-
tural or economic aspects, are currently being investigated by WHO.
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The selection of a core set of domains, the collection and analysis of
existing health status data and the standardization of methods for the
future collection and analysis of data should lead to a clearer under-
standing of the current and future impact of musculoskeletal condi-
tions on health.

7.2 Multidimensional approach to measuring health status for
musculoskeletal conditions

Health status can be measured in many ways. The method employed
may relate to the purpose for measuring health, the time available
and the level of detail required. Using a single dimension (domain), a
five-point scale (excellent, very good, good, fair or poor) represents
a simple method. Other approaches provide a more detailed descrip-
tion by measuring more than one health domain and perhaps more
than one attribute (subdomain) within a domain. The SF-36, for ex-
ample, measures eight subdomains and represents health status by
means of a multidimensional profile. An individual’s level of perfor-
mance is measured in each selected domain or subdomain. The set of
scores across the domains is often called a health state.

Disease and injury conditions may not be static. Following injuries
resulting from trauma, recovery progresses through a series of stages.
Full recovery is reached if there is a return to normal health. For
chronic disease, the progression through stages is in the opposite direc-
tion, from normal health to potentially severe disability or even death.

The experts in the disease or condition workgroups conducted a
measurement process that resulted in describing health states, catego-
rized according to disease or injury stage. Each group selected from a
common list the most important health domains that should be
measured for its particular condition. The domains included physical
health, social health, emotional health, etc., in which subdomains
were nested, e.g. ambulation, pain and mobility. The selected do-
mains, listed in order of perceived importance, formed the column
headings in a table. A summary for all the conditions is given in
Table 21.

For each subdomain the work groups assigned a performance rating
using a scale that could be applied globally (e.g. a three-point rating
scale in which 1 = performs with no difficulty, 2 = performs with some
difficulty, and 3 = cannot perform). This resulted in sets of scores or
health states which formed the rows in the table. The health states
were then grouped according to the disease stages that had been
defined in an earlier working session. Table 22 shows a small sample
of hypothetical health states for osteoarthritis.
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The most suitable instrument or instruments were identified to mea-
sure the different conditions that included, as far as possible, the
health domains selected. These are described in the subsequent sec-
tions. They are also included in the inventory of published assessment
instruments. The suitability of these selected instruments for global
application was also considered.

7.3 Rheumatoid arthritis
7.3.1 Health domains

Rheumatoid arthritis affects body structure and functions in a num-
ber of ways, the extent of involvement depending on the severity of
the disease and the effect of treatment. Patients’ outcomes also de-
pend on their ability to cope with their limitations. These are the
result of the severity of the disease, comprising both the activity of the
disease over time and the cumulative damage to the joints. At an early
stage this impact may therefore be transient. It tends to become
permanent and progressive in the later stages. The health domains of
particular importance in rheumatoid arthritis were identified as fol-
lows (in decreasing order of importance) (Table 23):

1. physical health;
2. social health, including work roles and other activities;
3. mental health;
4. general health, change in health and handicap (considered by the

panel to be equally important);
5. overall health.

The physical health domain includes:

Table 22
Hypothetical health states for osteoarthritis

Disease Stage Health domains

Physical Social Mental

Mobility Pain Social role Emotional status

Normal 1 1 1 1
I 1 2 1 1

1 1 1 2
II 1 2 1 2

2 1 1 2
III 2 2 2 2

2 2 2 3
IV 2 3 3 3

3 3 3 3
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— physical function, such as activities of daily living and self-care;
— pain;
— energy/vitality, including fatigue and sleep disturbances.

Early morning stiffness, fatigability and non-restorative sleep are
among the most important complaints of patients with rheumatoid
arthritis of recent onset. An adjustment should be made for age.

The social health domain includes:

— activities/roles at work and at home or during recreation;
— interaction/isolation;
— support.

Limited communication in terms of impaired hearing or diminished
visual acuity is probably not particularly important in rheumatoid
arthritis. However, there are often limitations of communication
through writing and mobility.

The mental health domain includes anxiety/depression and self-
esteem/self-image.

Overall, the domains to be explored should include the core domains
of physical function, pain and social, psychological or emotional
changes. In addition, it is important to consider body image, sexual
activity, fatigue and employment.

7.3.2 Possible health states

Table 24 shows an example of hypothetical health states for rheuma-
toid arthritis. This table is, of course, an oversimplification of complex
life experiences, which often show a fluctuation in opposite directions.
It should also be remembered that the pace of deterioration in the
different health domains at different disease stages is not synchro-
nous. Rheumatoid arthritis is a chronic disease and only some 10–
20% of patients reach stable remission. Pain and stiffness are usually
intense at the onset of the disease but can be transiently improved by
successful treatment soon thereafter. In the later stages, mechanical
pain, caused by subluxation and joint incongruity, adds to inflamma-
tory pain. Anxiety is more evident in the early phases of rheumatoid
arthritis, when patients are faced with an unexpected and unknown
threat to their well-being, whereas depression becomes apparent in
the chronic stage. Patients frequently adapt to the disease through
changed working habits and expectations and the use of devices.

7.3.3 Suggested instruments for measuring the selected health domains

There is no such thing as a perfect instrument that can capture the
health domains thought to be most important in rheumatoid arthritis.
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However, the Arthritis Impact Measurement Scales-2 (AIMS-2), the
Rheumatoid Arthritis Patient’s Questionnaire and the SF-36 were
provisionally identified as useful instruments that could address most
of the important health domains.

7.4 Osteoarthritis
7.4.1 Health domains

Several domains were considered to be important in joint disorders
(rheumatoid arthritis and osteoarthritis) (Table 25):

• Physical health: physical function, employment/work, pain, and
fatigue.

• Social health: social function.
• Mental health: emotional function, self-image, sexuality.
• Handicap/participation.

The main recognized outcomes and health indicators associated with
osteoarthritis are pain or discomfort, limitation of activities and re-
striction of participation. Data on these indicators can easily be col-
lected in most countries through the adaptation of existing self-report
instruments.

The most important attributes for lower limb osteoarthritis, in rank
order, were considered to be:

— pain/discomfort;
— mobility;
— physical activities/roles;
— ambulation;
— restricted participation (handicap);
— social activities/roles.

Those for osteoarthritis of the hand, in rank order, were viewed as
being:

— pain/discomfort;
— physical activities/roles;
— self-care;
— restricted participation (handicap);
— social activities/roles;
— eating.

7.4.2 Possible health states

This exercise could not be undertaken because it was not possible to
agree on the different stages of osteoarthritis of the lower limb or
hand.
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7.4.3 Suggested instruments for measuring selected health domains

The agreed instruments suitable for recording these domains are
shown in Table 26. These instruments depend on self-reporting and
therefore require a certain degree of literacy. They also need to be
translated into the language and revalidated in the culture of the
country in which they are used.

Table 25
Osteoarthritis: relevant domains and subdomains

Osteoarthritis of the Osteoarthritis of the
lower limb hand

Relevant Relevant Relevant Relevant
domains subdomains domains subdomains

Overall well-being
General health
Perceived health
Change in health
Physical health A A

Activities/roles c b
Work
Home
Recreation
Ambulation d
Eating d
Energy/vitality
Mobility/fitness b
Pain/discomfort a a
Self-care c
Sleep/rest

Social health C C
Activities/roles a a
Communication
Interaction
Support
Mental health
Activities/roles
Alertness
Anxiety/depression
Cognition
Emotional status
Outlook
Self-esteem

Handicap/participation E B B
Environment
Additional domains proposed
Sexuality X

A, most important domain; a, most important subdomain.
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The Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC) has been designed to capture the essential ele-
ments of pain, stiffness and physical functioning in patients with
osteoarthritis of the knee and/or hip joints. It has been translated
into over 60 different languages and is most commonly used for
self-reporting. It usually takes fewer than five minutes to complete.
Other administration modes are possible, including the interviewer-
delivered and telephone modes. WOMAC index is also available in
both Likert and visual analogue scaled formats.

7.5 Osteoporosis
7.5.1 Health domains

Osteoporosis is characterized by a loss of bone mass with micro-
architectural deterioration of the bone tissue and an increased risk of
fracture, its clinical manifestation being fracture at a variety of skel-
etal sites. The health domains and their performance rating vary at
different stages of the natural history of the disease. There may be
little or no impact in the pre-fracture stage, apart from that associated
with any predisposing condition. Significant morbidity may occur im-
mediately following fracture. Morbidity may then decrease among
persons surviving into the chronic post-fracture stage (176).

The most important health domains for measuring the burden of
osteoporosis are shown in Table 27. Pain with loss of physical function
is the major outcome of any fracture (26, 87). With more severe

Table 26
Instruments for recording relevant domains in osteoarthritis

Disease-specific Generic

Lower limb Western Ontario and McMaster WHO Disability Assessment
Universities Osteoarthritis Index Schedule (WHO-DAS).a

(WOMAC).

Arthritis Impact Measurement Scale-2 Medical Outcomes Study Short
(AIMS-2).a Form Health Survey (SF-36).a

Disease Repercussion Profile (DRP).a

Upper limb Australian/Canadian Osteoarthritis WHO-DAS.a

Hand Index (AUSCAN).
SF-36.a

AAOS Disabilites of the Arm, Shoulder
and Hand instrument (DASH).

Disease Repercussion Profile (DRP).a

a The Scientific Group had concern about the validity of these instruments for older people with
osteoarthritis.
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fractures there are added social and mental consequences. Within the
domain of physical function the subdomains of mobility and self-care
are considered to be extremely important. The impact on activities
and roles, followed by the need for support, is the most important
of the social subdomains, although impairment of mobility and
ambulation may have a major effect on communication and interac-
tion. Mental health is affected not only by anxiety and depression but
also by the changes in body shape and loss of self-esteem which
accompany osteoporotic fractures, especially of the vertebrae.

7.5.2 Possible health states

In estimating the impact on quality of life, health states associated
with osteoporotic fracture should be defined according to the fracture
site and the time since the fracture occurred. This approach was used

Table 27
Health-related domains and subdomains relevant to osteoporosis

Relevant domains Relevant subdomains

General health C
Physical health A

Activities/roles
Work c
Home b
Recreation b
Ambulation b
Eating b
Energy/vitality d
Mobility/fitness a
Pain/discomfort a
Self-care a
Sleep/rest c

Social health B
Activities/roles a
Communication c
Interaction c
Support b

Mental health D
Activities/roles a
Alertness d
Anxiety/depression a
Cognition d
Emotional status b
Outlook b
Self-esteem a

Handicap/participation B

A, most important domain; a, most important subdomain.
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by the WHO Study Group (2) that assessed the impact (burden) of
osteoporosis (Table 28). Ratings were assigned to different fractures
for the various quality of life domains. The following key domains
were considered: general health, pain, physical function, social func-
tion and mental function. Domains were rated as “no impact” (1),
“mild impact” (2), “moderate impact” (3) or “severe impact” (4). The
rationale for the various post-fracture health statuses was described in
Section 4. Clinical vertebral fractures must be differentiated from
radiographic vertebral deformities, which do not immediately come
to clinical attention. Health states after hip fracture are classified as
“chronic independent” in younger patients or “dependent”, the latter
being more common in elderly patients.

Table 28
Impact on quality of life of various health states in osteoporotic patients

Health domains

General Pain Physical Social Mental

Stage 1: Bone loss
Bone loss (t < -2.5), no fractures 1 1 1 1 1

Stage 2: Fractures
Colles’ fracture

acute (6 weeks) 2 3 3 3 1
late (1 year) 1 2 2 1 1

Vertebral fracture
acute, clinical 3 4 3 3 3
late, clinical (1 year) 2 2 2 2 2

Crush fracture syndrome
3 or more fractures, clinical 4 4 4 4 4
(comorbidity)

Vertebral deformity
one, radiological 1 1 2 1 1
multiple and/or severe deformities 3 3 3 3 3

Hip fractures
Acute 4 4 4 4 4
chronic (1 year) independent 2 2 2 2 1
chronic (1 year) dependent, comorbidity 4 3 4 4 3

Other limb fracture
Acute 2 3 3 3 1
chronic (1 year) 2 2 3 3 1

Fragility fractures in children
mobility dependent 3 4 4 3 3
mobility independent 2 4 2 2 2

1, no impact; 2, mild impact; 3, moderate impact; 4 = severe impact.
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The most important covariates were age, gender and comorbidity.
The impact of hip fracture on the quality of life increases with age and
is greater in male patients than in female patients. The effect of
vertebral fractures increases with their number and severity, as well as
with age (26, 82). Lumbar fractures have a greater impact on the
quality of life than thoracic fractures (26).

Health status may considerably improve after the treatment of frac-
ture but data on changes in the quality of life are scarce (176). Some
information is available on the quality of life during the first year
following distal radius fracture: the total QALY loss amounted to
about 2% (91). In contrast, vertebral fractures may cluster in indi-
viduals over a few years, leading to difficulty in characterizing a
typical quality of life time-course (82, 83, 92).

A further problem relates to the various methodologies employed to
obtain utility states, as different methods provide different values
(177). The National Osteoporosis Foundation of the USA has pro-
vided utility values for all osteoporotic fractures on the basis of expert
opinion (178). These need to be substantiated by empirical infor-
mation. Nevertheless. they provide a mechanism for calculating the
impact of different fractures on the total burden of osteoporosis (40).
By means of the time trade-off method, utility data for hip fracture
have been obtained from elderly women attending a fall clinic. They
considered a hip fracture leading to nursing home admission to be
a disaster with a utility of 0.15 (179).

7.5.3 Suggested instruments for measuring selected health domains

The following generic instruments have been used for quality of
life assessment in osteoporotic patients: the Nottingham Health
Profile (NHP), the SF-36 and EuroQol (EQ-5D). Two disease-
specific, self-administered instruments for osteoporosis have been
developed and validated: the Quality of Life Questionnaire of the
International Osteoporosis Foundation (Qualeffo-41) and the Osteo-
porosis Assessment Questionnaire (OPAQ). Qualeffo-41, as well as
the NHP and EQ-5D, shows a rising impact on the quality of life
with an increasing number of vertebral fractures, the increase being
greater for Qualeffo-41 than for either generic instrument (26).
Qualeffo-41 scores also rise with an increasing number of incident
vertebral fractures, indicating that this instrument is sensitive to
change (83).

The best interviewer-based, disease-specific instrument is the
Osteoporosis Quality of Life Questionnaire (OQLQ), which has
been validated and subsequently condensed (89). An alternative is
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the Osteoporosis-targeted Quality of Life Survey instrument
(OPTQOL), which has also been validated (90). As generic instru-
ments enable a comparison of the burden of osteoporosis with that of
other diseases, it appears appropriate to use both a generic and a
disease-specific questionnaire in future studies.

The Scientific Group concluded that a sufficient number of instru-
ments were available for quality of life assessment among patients
with osteoporosis.

7.5.4 Issues relating to children

Several issues merit attention in connection with osteoporosis in chil-
dren. The definition of the disorder is problematic because of the
variation in body size and its effect on bone mineral density measure-
ments by dual-absorption X-ray absorptiometry. Osteoporosis in chil-
dren may be defined with regard to the age-matched mean value
(z-score <-2.5), although reference values are not widely available.
There is a lack of information relating bone mass to fracture risk but
the condition can be staged as for adult disease. Osteoporosis suffer-
ers can be divided into those without any impairment of mobility and
those dependent on aids to mobility.

In considering body, person and society, it should be borne in mind
that whereas the patient is a child the affected unit is the family.
Within health domains, applicability to the child/family unit is not
considered, and specific problems of development and growth are not
accounted for. The tools available have limited applicability: the
Pediatric Evaluation of Disability Inventory has no age-standardized
scores beyond the age of 7.5 years, and there is a need to acquire
information on the Childhood Health Assessment Questionnaire.

The following recommendations can be made.

• Health stages should be better defined so that they can be used in
clinical practice and so that the burden of disease can be calculated.

• Utility data should be obtained for all health states following an
osteoporotic fracture.

7.6 Spinal disorders
7.6.1 Health domains

Health status was evaluated by selection from the health domains
(Table 20) for nonspecific musculoskeletal spinal disorders, spinal
cord injury and ankylosing spondylitis, these conditions having been
taken as representative of the wide range of spinal disorders.
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Specific causes
The various spinal diseases resulting from trauma are represented by
spinal cord injury, there being a general recovery that progresses
through stages of partial recovery with improved function but often
static disease process. Acute spinal diseases resulting from mechani-
cal factors are represented by a herniated nucleus pulposus, recovery
progressing through a series of stages, with full recovery to normal
health. The chronic spinal disease processes resulting from multiple
factors are represented by ankylosing spondylitis, which progresses
from normal health to potential severe disability.

The domains considered to be important in specific spinal diseases
were as follows.

• Physical health: activities (activities of daily living, employment/
work, leasure); impairment; mobility; pain and discomfort.

• Social health: activities; impairment.
• Mental health: emotional status; handicap/participation; social

function.

The limitation of activities and the limitation of participation are
the main primary outcomes and health indicators associated with
spinal diseases. Data on these indicators may easily be collected in
most countries through the adaptation of available self-reporting
instruments.

Additional domains were proposed to include transportation,
behaviour, the economic impact on individuals, the economic impact
on society and the effect on families.

Nonspecific causes
Nonspecific musculoskeletal spinal disorders have a variable progres-
sion of recovery, including recovery to full health and deterioration to
severe disability. The following domains were considered to be im-
portant in nonspecific spinal disorders.

• Physical health
— activities;

activities of living;
employment/work;
leisure;

— impairment;
— mobility;
— pain and discomfort.

• Social health
— activities;
— impairment.
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• Mental health
— emotional status;
— handicap/participation;
— social function.

Pain, discomfort, limitation of activities and restriction of participa-
tion are the main primary outcomes and health indicators associated
with nonspecific musculoskeletal spinal disorders. Data on these
may easily be collected in most countries by adapting the available
self-report instruments.

It was suggested that additional domains could be transportation,
behaviour, the economic impact on the individual, the economic
impact on society and the impact on families.

7.6.2 Possible health states

Hypothetical health states are shown for nonspecific spinal disorders,
spinal cord injury and ankylosing spondylitis in Table 29. They pro-
vide representative examples of the heterogeneous and diverse dis-
orders involving the spine. Table 30 simplifies complex disease
processes that wax and wane: the rate of progression, the pace of
deterioration and the degree of impairment in the different health
domains at different disease stages are not uniform or synchronous.

Each chosen subdomain was assigned an anticipated performance
rating on a scale that could be applied globally (i.e. a four-point scale
in which 1 = “no impact”, 2 = “mild impact”, 3 = “moderate impact”
and 4 = “severe impact”). This resulted in the sets of health states
which form the columns of Table 29. No correlation was derived for
disease stages.

7.6.3 Suggested instruments for measuring selected health domains

It was agreed that suitable instruments for recording the selected
health domains included those shown in Table 30 (180). Some of
these instruments depend on self-reporting and therefore require a
certain degree of literacy. They also need to be translated into the
language and revalidated to the culture of any country in which they
are to be used.

7.7 Severe limb trauma
7.7.1 Health domains

Severe limb trauma often results in a significant impairment that can
affect the ability to resume normal everyday living. For the young
adult of working age, severe limb trauma often results in lost work
days. Furthermore, a residual impairment may preclude returning to
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the job held before injury occurred. Also important to young people,
especially if they were physically active before injury, is the effect on
their participation in recreational and leisure activities. For older
adults, severe limb trauma may preclude a return to independent
living. At all ages, limb trauma is often associated with psychological
consequences that interfere with everyday living and the overall qual-
ity of life. The impact of injury on post-traumatic stress and depres-
sion is of increasing importance in studies of recovery following major
trauma (132). With regard to injuries that result in amputation, issues
of body image and self-esteem are often of concern.

The following health domains were considered relevant for measur-
ing the impact of upper and lower limb trauma (Table 31):

Table 30
Instruments for recording health domains for spinal disorders

Disease Classification Disease-specific Generic

Spinal diseases Oswestry WHO Disability Assessment
Schedule (WHO-DAS)

Roland
Medical Outcomes Study Short

Kohlman–Raspe Form Health Survey (SF-36)

Brief Symptom Inventory EuroQol (EQ-5D)
Modified Health Assessment

Questionnaire (HAQ)
WHO Activities of Daily Living
(ADL)

Visual Analog Pain Scale

Quality of Well-being Scale
Non-specific Oswestry WHO-DAS
musculoskeletal spinal
disorders Roland SF-36

Kohlman–Raspe Chronic Pain Questionnaire

Brief Symptom Inventory Low Back Pain Nordic

Questionnaire.

EuroQol (EQ-5D)

Modified HAQ

Spitzer Index.

WHO ADL

Visual Analog Pain Scale

Quality of Well-being Scale

See Table 32 for full name and additional information on instruments.
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— self-care (especially among elderly people who sustain major
traumas);

— symptoms (including bodily pain, numbness and stiffness);
— physical function (including ambulation/mobility, bending/lifting

and stooping/crouching for lower limb trauma, and arm movement
and hand and fine motor function for upper limb trauma);

Table 31
Health-related domains and subdomains relevant to limb trauma

Relevant domains

Upper limb Lower limb

Overall well-being
General health
Perceived health A A
Change in health A A
Physical health

Activities/roles
Work A A
Home A A
Recreation A/B A/B
Ambulation A A
Eating A C
Energy/vitality B B
Mobility/fitness C A
Pain/discomfort A A
Self-care A A
Sleep/rest B B

Social health
Activities/roles
Communication A (writing) C
Interaction B B
Support

Mental health
Activities/roles
Alertness C C
Anxiety/depression A A
Cognition C C
Emotional status A A
Outlook A A
Self-esteem A A

Handicap/participation
Environment

Additional domains proposed
Fine motor A C
Movement — arms A C
Sexual function B A+
Driving A A

A, most important domain.
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— role functions (including those associated with work/school and
home/family);

— social function (including social avoidance, recreational/leisure
activities and intimate relations);

— mental health (including overall emotional well-being, anxiety/
depression, post-traumatic stress and self-esteem/body image);

— general well-being (including energy/vitality and general health
perceptions).

In order of decreasing importance the domains and subdomains
judged by the workgroup to be most relevant when measuring the
overall impact of limb trauma are:

— work (or a return to independent living for older retired adults);
— recreation;
— ambulation/mobility for lower extremity trauma and hand/arm

movement for upper limb trauma;
— pain;
— self-care;
— overall emotional well-being.

The course of recovery over these domains clearly depends on the
type and severity of the injury, the age of the individual, any associ-
ated injuries and comorbidity, and other characteristics of the patient
and the environment.

7.7.2 Possible health states

People suffering from severe limb trauma often proceed through
several stages of recovery and adaptation to their residual limitations.
The initial recovery from injury can take days, weeks or months,
depending on the extent and nature of the injury. For the most severe
injuries requiring extensive reconstruction, treatment and recovery
can last considerably more than a year.

Once the initial treatment has been completed a period of rehabilita-
tion and reconditioning is often required in order to optimize recov-
ery. However, even after extensive treatment and rehabilitation many
persons are left with a residual impairment involving reduced
strength, a limited range of motion, or, in some cases, the loss of a
limb. An adaptation to this impairment is often necessary through the
use of special equipment and prosthetic and orthotic devices, or
through a change in the physical environment (e.g. modifications to
the person’s home, workplace or vehicle). Long-term health states
may involve the development of secondary medical conditions such as
arthritis and osteomyelitis.
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During the initial phase of recovery and rehabilitation the domains of
physical function are key indicators of outcome, with special refer-
ence to ambulation for lower extremity trauma and to hand/arm
movement for trauma of an upper extremity. As the wound heals, the
emphasis on health outcomes quickly shifts to indicators of return to
usual major activity and independent living. Indicators of long-term
outcome will extend beyond the return to usual major activity and
include emotional well-being, social interaction and general health.

When examining the consequences of limb trauma it is important to
adopt a framework that elucidates the relationships between different
health states. The most direct way in which an injury affects the health
of the individual involved is through the temporary and permanent
impairments it causes. These impairments are typically assessed by
means of standard metrics of a reduced range of motion, muscle
strength and sensation. Impairments affect the individual through the
functional limitations or activity limitations which they cause, includ-
ing both physical limitations, e.g. in ambulation, lifting and bending
and the manipulation of small objects, and psychological limitations,
e.g. depression and anxiety.

Most important to patients, however, is the extent to which these
limitations impact on their ability to participate fully in everyday life,
including independent living, major role activity, recreation and social
interaction. Although there is a strong correlation between the extent
of injury and impairment, and between impairment and functional
limitation or activity restriction, there is often no clear relation-
ship between the severity of injury, the resulting impairment and
restrictions on participation. This arises because some of the largest
differentials in restriction on participation observed are related to
numerous interacting personal, social and environmental factors that
influence the overall course of recovery.

Although several studies have documented the important role that
severity of illness, age and comorbidity play in determining the impact
of injury, few have looked beyond this narrow set of predictors when
developing appropriate models for explaining variations in impact.
The few studies that have used a broader framework have docu-
mented how several characteristics of the individual and the environ-
ment are important in determining the trajectory of recovery. These
include educational level, the amount and source of income, the avail-
ability of social support, motivation and health habits, including
behaviour associated with alcohol consumption. With regard to voca-
tional outcomes, the physical demands of the job held before injury
occurred and the work setting, together with the type and amount of
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disability compensation, also influence the extent and rate of return to
work.

For the purpose of identifying effective interventions that mediate
the impact of injury on the quality of life, it is important to know
how these multiple factors interact so as to influence the transitions
between the different levels or complexities of function. Such knowl-
edge is essential for an improved understanding of how and when to
intervene.

7.7.3 Suggested instruments for measuring selected health domains

Several instruments, both generic and condition-specific, were re-
viewed for their applicability to the limb trauma population. Among
the measures discussed were the following:

— the Barthel Index for assessing limitations on activities of daily
living (181);

— the Functional Independence Measure (FIM) for assessing limita-
tions on instrumental activities of daily living (182);

— the Sickness Impact Profile (SIP) (183);
— the SF-36 and SF-12 health surveys (184, 185);
— the Child Health Questionnaire (CHQ) (186);
— the Quality of Well-being Scale (QWB) (187);
— the Health Utilities Index (HUI) (188);
— EuroQol (189);
— the Functional Capacity Scale (FCI) (190);
— the Musculoskeletal Functional Assessment (MFA) and the

Shortened Musculoskeletal Functional Assessment (SMFA) (191).

The first eight measures are generic measures of functional status.
The FCI is specific to trauma and the MFA and SMFA were devel-
oped for assessing the impact of musculoskeletal conditions, includ-
ing injury. The Barthel Index, FIM, SIP, SF-36, CHQ and MFA
are psychometric measures or health status profiles that describe the
health status of a person across a comprehensive set of domains,
yielding separate scores for each domain together with one or more
summary scores providing an overall measure of physical versus men-
tal or psychosocial health.

The QWB, FCI, EuroQol and HUI are preference-based measures
providing a single summary score, typically ranging from 0 (represent-
ing death) to 1 (optimal health). These scores reflect the preferences
of patients or consumers for different health profiles and are derived
on the basis of decision theory and economic principles. Unlike health
profiles, preference-based measures combine death and quality of life
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into a single metric and can be used together with survival data in
calculating QALYs.

In reviewing these measures the workgroup made the following
observations.

• No single measure seemed to capture all the dimensions outlined
above with sufficient depth to fully characterize the impact of limb
trauma. At the same time the participants agreed that, for the
purpose of broad, population-based monitoring, it was important to
choose brief, practical measures that could be translated across
many different cultures.

• Although the QWB, HUI, FCI and the EuroQol were attractive
because they could be used to derive QALY-like measures of the
burden of injury, the use of measures combining states and values
into one number presented a difficulty in that the value placed on
various health states could differ substantially between cultures.

• Although the FIM was widely advocated as a measure of injury
outcome, like other measures of activities of daily living and instru-
mental activities of daily living it was not sensitive to variation in
outcome at the higher end of functioning that would be more
typical of many limb injuries. In addition, the FIM did not incorpo-
rate broader issues of disability and quality of life such as role
activity, psychological well-being and general health perceptions.

• Although some controversy still existed about the relative benefits
of generic versus condition-specific or disease-specific measures,
most members of the workgroup agreed that the use of a generic
measure was important as it facilitated a comparison across dif-
ferent conditions and injuries, populations, investigations and in-
terventions. Generic measures were particularly useful when the
outcome of multiple traumas was being measured, since multiple
body systems were involved and there were consequences affecting
various aspects of function. However, the generic measures might
not be sensitive to many of the specific limitations resulting from
limb injuries, especially moderately severe injuries of the hand and
upper extremities.

• There was a lack of measures specific to children, although the
recent development of the CHQ provided a promising generic
measure that might be well suited to studying the consequences of
limb injury in this age group.

• It was vitally important to collect data based on uniform measures
of functional status/quality of life so that a start could be made on
deriving consistent estimates of the impact of limb trauma across
countries. A preliminary assessment was that the use of the MFA
(or possibly the SMFA), together with a short generic measure such
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as the SF-36 or SF-12 (for adults) and the CHQ (for children) would
provide a reasonably sound indication of the impact of limb trauma.
These instruments are described in more detail in Section 8.

8. Inventory of published assessment instruments
for musculoskeletal conditions

8.1 Introduction

The purpose of this inventory is to serve as a resource for use during
the Bone and Joint Decade Monitor Project when information or
questions arise about instruments or measures of musculoskeletal
health.

8.2 Data collected

A standard set of data was collected for each instrument or measure.
In order to create a database of manageable size, only a small core
data set was included. The data collection form covered various
aspects of the instruments including scope, reliability/validity, areas
assessed, and language availability (the form can be found at
http://www.aaos.org/wordhtml/research/bjdecad/list01.htm.)

8.2.1 Instrument name

The formal title of each instrument is included (e.g. the Nottingham
Health Profile) or an assigned title is given (e.g. the Disability Assess-
ment Measure) if there was no formal title.

8.2.2 Bibliographic citation

The citation(s) that include each instrument, its characteristics, its
reliability and its validity are listed. If it was not possible to obtain the
primary reference a secondary source was used. In some instances
two citations were given because all the relevant information was not
included in one.

8.2.3 Instruments designed for or used with various populations

Most instruments are designed for use with either children or adults,
the population in question being noted on the instrument inventory
form. When an instrument is applicable to both children and adults,
or where versions are available for both populations, this is indicated.
In cases in which an instrument was designed for adolescents, the
instrument is listed under children.

Instruments that were designed for and/or used with the general
population are designated as general population surveys. Instruments
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designed for or applicable to a specific population are listed as appli-
cable for clinical trials.

8.2.4 Disease conditions

An indication is given as to whether the instruments identified have
been used with the major categories of musculoskeletal conditions
being addressed in the Bone and Joint Decade Monitor Project. One
or more conditions may be ticked, as applicable.

8.2.5 Reliability data

The inventory is primarily limited to instruments for which some
reliability data were available. Exceptions are made in the case of
long-standing instruments that would be familiar to many physicians
caring for people with musculoskeletal conditions. No evaluation was
made as to whether the reliability data fell within acceptable psycho-
metric standards. For the purposes of the database the major types
relate to internal consistency and test/retest reliability measures.

8.2.6 Validity data

The inventory is primarily limited to instruments for which some
validity data are available, although exceptions were made in the case
of long-standing instruments that would be familiar to many physi-
cians caring for individuals with musculoskeletal disease. No evalua-
tion was made as to whether the validity data lay within acceptable
psychometric standards.

For the purposes of the database the major types relate to content,
construct, concurrent, criterion and predictive validity. Authors differ
in their classification of certain types of validity. Some, for example,
ascribe data to a criterion validity category, whereas others state
that there is no gold standard and place the same type of data in a
construct validity category. The inventory uses each author’s class-
ification. A classification was assigned where no classification was
indicated.

8.2.7 Type of indicator

Health indicators were placed in either a generic category or a specific
category. The generic category includes health status measures and
utility measures. Health status measures are multidimensional and
are generally concerned with physical, emotional and social function-
ing. Specific measures are designed for a specific disease or condition
or for a specific population. Economic indicators refer to ways of
measuring the economic impact on society.
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8.2.8 Areas measured

Instruments may focus on different areas. Most measure either the
disability resulting from a disease or injury, or the overall health-
related quality of life, which generally includes physical, emotional
and social functioning.

Few instances were found of instruments that measure resource utili-
zation. Cost measures are rarely included in instruments, although
some of the utility measures can be used in determining cost.

8.2.9 Administration

Some instruments are categorized as self-reported or, in the case of
young children, reported by parents. Others require an interviewer or
observer to complete them. One of the advantages of self-report
instruments is that they are less costly to administer.

8.2.10Time to complete

As a measure of response burden, the reported time to complete an
instrument, when available, is recorded.

8.2.11Language

The search for instruments was limited to the English language, so
almost all those in the database are available in English. Minor excep-
tions occurred when an instrument designed in another language was
reported in an English-language journal. Many instruments have
been translated into languages other than English and the major
languages are listed.

8.2.12Copy available

A copy was requested of each instrument that seemed to be compara-
tively widely used. A filled-in box indicates that a printed copy was
available for reference.

8.3 Search methodology

Several sources were used to obtain the list of instruments.

8.3.1 Experts in musculoskeletal conditions

A series of experts, including both individuals and government agen-
cies, were asked to give suggestions for actual instruments or for
sources that reviewed instruments.
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8.3.2 Existing databases

Several existing computerized databases were reviewed. The Health
and Psychosocial Instruments database, seemed to be best suited as a
resource for the purposes of locating health and economic instru-
ments. It covered publications from 1985 onwards.

Multiple searches were conducted by:

— the titles of the instruments, when known;
— the author(s) of the instruments;
— keywords such as “quality of life”, “activities of daily living”, “life

satisfaction” and “utility measure”.

8.3.3 Review text

The second edition of Quality of life and pharmacoeconomics in clini-
cal trials (192) was reviewed by the Scientific Group for instruments.
The reference lists of relevant chapters were reviewed and they pro-
vided additional candidates for inclusion.

The search strategy was not designed to be exhaustive but to identify
instruments that would be known to and/or used by the musculoskel-
etal care provider community.

8.4 Selected instrument listings

A list of all the identified instruments and primary citations is given in
Table 32. A database of this information and all additionally collected
data on these instruments is available at http://www.aaos.org/
wordhtml/research/bjdecad/list01.htm. Instruments contained in the
database can be listed alphabetically on by the following categories:

— Adults instruments
— Children’s instruments
— Cost measure instruments
— Disability instruments
— Economic instruments
— General musculoskeletal conditions
— Generic health profile instruments
— Generic utility measures
— Limb trauma instruments
— Osteoarthritis instruments
— Osteoporosis instruments
— Quality of life instruments
— Resource utilization instruments
— Rheumatoid arthritis instruments
— Specific instruments
— Spine disorders instruments
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Table 32
Reference information for instruments assessing musculoskeletal conditions

Instrument Citationsa

12-Item Short-from Ware JE, Kosinski M, Keller SD. A 12-item short-form
Health Survey (SF-12) health survey. Medical care, 1996, 34:220–233.

AAOS Disabilities of the Hudak P, Amadio PC, Bombardier C and the Upper
Arm, Shoulder and Extremity Collaborative Group. Development of an upper
Hand (DASH) extremity outcome measure: the DASH (Disabilities of

the Arm, Shoulder and Hand). American journal of
industrial medicine, 1996, 29:602–608.

Marx R. A comparison of clinimetric and psychometric
techniques for item reduction in the development of an
upper extremity disability measure [Master’s thesis].
Toronto, University of Toronto Press, 1996.

Upper Extremity Collaborative Group. Measuring disability
and symptoms of the upper limb: a validation study of
the DASH Questionnaire. Arthritis and rheumatism,
1996, 39:S112.

AAOS Lower Limb Daltroy L et al. AAOS lower limb outcomes scales:
Questionnaire reliability, validity, and sensitivity to change. (Submitted

for publication).
AAOS Short Form Martin DP et al. Comparison of the Musculoskeletal

Musculoskeletal Function Assessment Questionnaire with the Short
Assessment (SFMA) Form-36, the Western Ontario and McMaster Universities

Osteoarthritis Index, and the Sickness Impact Profile
health-status measures. Journal of bone and joint
surgery, 1997, 79:1323–1335.

AAOS Spine Daltroy L et al. The North American Spine Society Lumbar
Questionnaire Spine Outcome Assessment Instrument. Reliability and

validity tests. Spine, 1996, 21:741–749.
Daltroy L et al. Lumbar and cervical Spine Questionnaire.

Reliability and validity tests. Work in progress.
AAOS/POSNA Pediatric Daltroy L et al. The POSNA Pediatric Musculoskeletal

Questionnaire Functional Health Questionnaire: report on reliability,
validity, and sensitivity to change. Journal of pediatric
orthopaedics, 1998, 18:561–571.

ACL Injuries Pynsent PB, Fairbank JCT, Carr A. Outcome measures in
orthopedics. Oxford: Butterworth-Heinemann, 1993.

ACR Preliminary Core Felson DT et al. The American College of Rheumatology
Set of Disease Activity preliminary core set of disease activity measures for
Measures for rheumatoid arthritis clinical trials. Arthritis and
Rheumatoid Arthritis rheumatism, 1993, 36:729–740.

Activities of Daily Living Katz S et al. Studies of illness in the aged. The Index of
(ADL) Scale ADL: a standardized measure of biological and

psychosocial function. Journal of the American Medical
Aassociation, 1963, 185:914–919.

Activities of Daily Living Hedrick SC et al. Adult day health care evaluation study:
Scale — “Adapted” methodology and implementation. Health services

research, 25:936.
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Instrument Citationsa

Activities of Daily Living Gill TM, Williams CS, Tinetti ME. Assessing risk for the
Scale — “Modified” — onset of functional dependence among older adults: the
“Selected Items” role of physical performance. Journal of the American

Geriatrics Society, 1995, 43:603–609.
Activities of Daily Living Nagatomo I et al. A study of the quality of life of elderly

Scale — Japanese people using psychological testing. International journal
of geriatric psychiatry, 1997, 12:599–608.

Aggregate Functional Hurley MV et al. Sensorimotor changes and functional
Performance Time performance in patients with knee osteoarthritis. Annals
Measure (AFPT) of the rheumatic diseases, 1997, 56:641–648.

Ankle Clinical Rating Kitaoka HB et al. Clinical Rating System for the ankle-
System hindfoot, midfoot, hallux, and lesser toes. Foot and

ankle international, 1994, 15:349–353.
Ankylosing Spondylitis Kraag G et al. The effects of comprehensive home

Questionnaire physiotherapy and supervision on patients with
ankylosing spondylitis: a randomized controlled trial.
Journal of rheumatology, 1990, 17:228–233.

Arthritis Impact Meenan RF, Gertman PM, Mason JH. Measuring health
Measurement Scales status in arthritis: the Arthritis Impact Measurement
(AIMS) Scale. Arthritis and rheumatism, 1980, 23:146–152.

Arthritis Impact Meenan RF et al. AIMS2: the content and properties of a
Measurement Scales-2 revised and expanded arthritis impact measurement
(AIMS-2) scales health status questionnaire. Arthritis and

rheumatism, 1992, 35:1–10.
Potts MK, Brandt KD. Evidence of the validity of the

arthritis impact measurement scales. Arthritis and
rheumatism, 1987, 30:93–96.

Arthritis Impact Guillemin F et al. The AIMS2-SF: a short form of the
Measurement Scales-2 Arthritis Impact Measurement Scales-2. French Quality
— Short Form of Life in Rheumatology Group. Arthritis and

rheumatism, 1997, 40:1267–1274.
Arthritis Self-Efficacy Lorig K et al. Development and evaluation of a scale to

Scale measure perceived self-efficacy in people with arthritis.
Arthritis and rheumatism, 1989, 32:37–44.

AUSCAN Hand Bellamy N et al. Development of a disease specific health
Osteoarthritis Index status measure for hand osteoarthritis clinical trials.

Assessment of reliability and validity. Journal of
rheumatology, 1997, 24:1425.

Bellamy N et al. Development of the Australian/Canadian
(AUSCAN) osteoarthritis (OA) hand index. Arthritis and
rheumatism, 1997, 40:S110.

Barthel Index Mahoney FI, Barthel DW. Functional evaluation: the
Barthel Index. Maryland state medical journal, 1965,
14:61–65.

Carpal Tunnel Syndrome Levine DW et al. A self-administered questionnaire for the
assessment of severity of symptoms and functional
status in carpal tunnel syndrome. Journal of bone and
joint surgery, 1993, 75:1585–1592.
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Carpal Tunnel Syndrome Levine DW et al. A self-administered questionnaire for the
Functional Status Scale assessment of severity of symptoms and functional

status in carpal tunnel syndrome. Journal of bone and
joint surgery, 1993, 75:1585–1592.

Charnley Method for Hip Charnley J. The long-term results of low-friction
Evaluation arthroplasty of the hip performed as a primary

intervention. Journal of bone and joint surgery,
1972, 54: 61–76.

Child Activities of Daily Varni JW et al. Chronic musculoskeletal pain and
Living Scale (CADL) functional status in juvenile rheumatoid arthritis:

an empirical model. Pain, 1988, 32:1–7.
Child Health and Illness Starfield B et al. The Adolescent Child Health and Illness

Profile — Adolescent Profile. Medical care, 1995, 33:553–566.
Edition

Child Health Landgraf JM et al. Canadian-French, German and UK
Questionnaire (CHQ) versions of the Child Health Questionnaire. Quality of

life research, 1998, 7:433–445.
Childhood Health Singh G et al. Measurement of health status in children

Assessment with juvenile rheumatoid arthritis. Arthritis and
Questionnaire (CHAQ) rheumatism, 1994, 37:1761–1769.

Billings AG et al. Psychosocial adaptation in juvenile
rheumatic disease: a controlled evaluation. Health
psychology, 1987, 6:343–359.

Convery Polyarticular Convery FR et al. Polyarticular disability: a functional
Disability Index assessment. Archives of physical and medical

rehabilitation, 1997, 58:494–499.
Criterion-referenced King IM. Measuring health goal attainment in patients.

Measure of Goal In: Waltz CF and Strickland OL Eds. Measurement of
Attainment Tool nursing outcomes: measuring client outcomes,

Vol. 1, New York, NY, Springer, 1988, 108–127.
Dartmouth COOP Charts Nelson EC, Wasson JH, Kirk JW. Assessment of function

in routine clinical practice: description of the COOP
Chart Method and preliminary findings. Journal of
chronic disease, 1987, 40:555–635.

Nelson FC et al. The functional status of patients: how
can it be measured in physician’s offices? Medical
care, 1990, 28:1111–1126.

Disabilities of the Arm, Hudak PL et al. Development of an upper extremity
Shoulder and Head outcome measure: The DASH (disabilities of the arm,
(DASH) Outcome shoulder and head). American journal of industrial
Measure medicine, 1996, 29:602–608.

Hudak PL et al. Erratum: [Development of an upper
extremity outcome measure: The DASH (Disabilities of
the Arm,  Shoulder and Hand). American Journal of
Industrial Medicine, 1996; 29:602–608]. American
journal of industrial medicine, 1996, 30:602–608.

Disease Activity Zurier RB et al. Gamma-linolenic acid treatment of
rheumatoid arthritis: a randomized placebo-controlled
trial. Arthritis and rheumatism. 1996, 39:1808–1817.
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Disease Repercussion Carr AJ. A patient-centre approach to evaluation and
Profile (DRP) treatment in rheumatoid arthritis: The development of a

clinical tool to measure patient-perceived handicap.
British journal of rheumatology, 1996, 35:921–932.

Duke Health Profile Parkerson GR Jr, Broadhead WE, Tse CK. The Duke
(DUKE) Health Profile: a 17-item measure of health and

dysfunction. Medical care, 1990, 28:1056–1072.
Duke-UNC Health Profile Parkerson GR Jr et al. The Duke-UNC Health Profile:

(DUHP) an adult health status instrument for primary care.
Medical care, 1981, 19:806–828.

Economic Evaluation of Drummond MF, Stoddart GL, Torrance GW. Methods for
Health Care Programs economic evaluation of health care programmes.

Oxford, Oxford Medical Publications, 1986.
EuroQol Instrument EuroQol Group. EuroQol — a new facility for the

(EQ-5D), The measurement of health-related quality of life.
Health policy, 1990, 16:199–208.

Hurst NP et al. Measuring health-related quality of life in
rheumatoid arthritis: validity responsiveness and
reliability of EuroQol (EQ-5D). British journal of
rheumatology, 1997, 36:551–559.

Johnson JA, Pickard AS. Comparison of the EQ-5D and
SF-12 health surveys in a general population survey in
Alberta, Canada. Medical care, 1999, 38:115–121.

Foot Function Index Budiman-Mak E, Conrad KJ, Roach KE. The foot function
index: a measure of foot pain and disability. Clinical
epidemiology, 1991, 44:561–570.

Functional Capacity MacKenzie EJ et al. The development of the functional
Index (FCI) capacity index. Journal of trauma-injury, infection and

critical care, 1996, 41:799–807.
Functional Disability Walker LS, Green JW. The Functional Disability Inventory:

Inventory — Child measuring a neglected dimension of child health status.
Version (FDI-Child) Journal of pediatric psychology, 1991, 16:39–58.

Functional Granger CV, Hamilton BB. Functional Independence
Independence Measure (FIM). Buffalo, NY, State University of
Measure (FIM) New York at Buffalo, 1987.

Stineman MG et al. The Functional Independence
Measure: tests of scaling assumptions, structure, and
reliability across 200 diverse impairment categories.
Archives of physical and medical rehabilitation, 1996,
77:1101–1108.

Functional Saxton J et al. Maintenance of mobility in residents of an
Independence Alzheimer special care facility. International
Measure — “Modified” psychogeriatrics, 1998, 10:213–224.

Functional Granger CV, Hamilton BB, Kayton R. Guide for the use of
Independence the Functional Independence Measure for Children
Measure for Children (WeeFIM). New York, NY, Research Foundation, State
(WeeFIM) University of New York, 1989.

Msall ME et al. The Functional Independence Measure for
Children (WeeFIM). Clinical pediatrics, 1994, 33:421–430.
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Functional Status Index Jette AM. Functional Status Index: reliability of a chronic
disease evaluation instrument. Archives of physical and
medical rehabilitation, 1980, 61:395–401.

Ganiats TG, Palinkas LAS, Kaplan RM. Comparison of
Quality of Well-being Scale and Functional Status Index
in patients with atrial fibrillation. Medical care, 1992,
30:958–964.

Jette AM. The Functional Status Index: reliability and
validity of a self-report functional disability measure.
Journal of rheumatology, 1987, 14:15.

Functional Status Jette AM, Davies AR, Cleary PD et al. The Functional
Questionnaire (FSQ) Status Questionnaire: reliability and validity when used

in primary care. Journal of general internal medicine,
1986, 1:143–149.

Functional Status Lewis CC, Pantell RH, Kieckhofer GM. Assessment of
Questionnaire — children’s health status: field test of new approaches.
General (for Children) Medical care, 1989, 27 (suppl. 3):54–65.

General Life Satisfaction Mehta S. Relationship between acculturation and mental
Measure health for Asian Indian immigrants in the United States.

Genetic, social, and general psychology monographs,
1998, 127:61–78.

General Quality of Life Li L, Young D. The development of the General Quality of
Inventory — Chinese Life Inventory. China mental health journal, 1995,

9:227–231.
General Well-Being Dupuy DF. Utility of the National Center for Health

Scale Statistics’ General Well Being Schedule in the
assessment of self-representations of subjective well
being and distress. Paper presented at the National
Conference on the Evaluation of Drug Alcohol and
Mental Health Programs, 1975.

Dupuy HR. A concurrent validational study of the NCHS
General Well-Being Schedule. Hyattsville, MD, National
Center for Health Statistics, US Department of Health,
Education and Welfare, 1977 (DHEW Publication No.
HRA 78-1347).

GERI-AIMS (Arthritis Hughes SL et al. The GERI-AIMS: Reliability and validity
Impact Measurement of the Arthritis Impact Measurement Scales adapted for
Scale) elderly respondents. Arthritis and rheumatism, 1991,

34:856–865.
Goteborg Quality of Life Tibblin G et al. The Goteborg Quality of Life Instrument —

Instrument — Well- an assessment of well-being and symptoms among
Being Scale — men born 1913 and 1923. Scandinavian journal of
Swedish primary health care supplement, 1990, 1 (suppl):33–38.

Groningen Activity Kempen GI, Suurmeijer JP. The development of a
Restriction Scale hierarchical polychotomous ADL- IADL scale for

noninstitutional elders. Gerontologist, 1990, 30:497–502.
Surrmeijer TP et al. The Groningen Activity Restriction

Scale for measuring disability: its utility in international
comparisons. American journal of public health, 1994,
84:1270–1273.
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Gross Motor Function Russell DJ et al. The gross motor function measure: a
Measure means to evaluate the effects of physical therapy.

Developmental medicine and child neurology, 1989,
31:341–352.

Hanover Activities of Kohlmann T, Raspe HH. Die patientennahe Diagnostic
Daily Living von Funktionseinschraankungen im Allrag. [english
Questionnaire translation in brackets.] Psychomedizin [translation],

1994, 6:21–27.
Harris Hip Scale Harris WH. Traumatic arthritis of the hip after dislocation

and acetabular fractures: treatment by mold arthroplasty.
Journal of bone and joint surgery, 1969, 51:737–755.

Health Assessment Fries JC et al. Measurement of patient outcome in arthritis.
Questionnaire Arthritis and rheumatism, 1980, 23:137–145.
(HAQ) for Arthritis Ramey DR, Fries JF, Singh G. The Health Assessment

Questionnaire 1995 — status and review. In: Spilker B
ed, Quality of life and pharmacoeconomics, 2nd ed.
Philadelphia, PA, Lippincott-Raven, 1996, 227–237.

Health Assessment Daltroy LH et al. A modification of the Health Assessment
Questionnaire for Questionnaire of the Spondyloarthropathies. Journal of
Spondyloarthropathies rheumatology, 1990, 17:946–950.
(HAQ-S) Gudex C, Kind P. The HMQ: Measuring health status in

the community. Discussion Paper No. 93. York,
University of York, Centre for Health Economics, 1991.

Health Measurement Feeny D et al. Multi-attribute health status classification
Questionnaire Health systems: Health Utilities Index. Pharmacoeconomics,
Utilities Index (HUI) 1995, 7:490–502.

Torrance GW et al. Multi-attribute preference functions:
Health Utilities Index. Pharmacoeconomics, 1995,
7:503–520.

Health-related Quality- Hadorn DC, Hays RD. Multimethod analysis of health-
of-Life Rating Task related quality-of-life measures. Medical care, 1991,

29:829–840.
Hip Function (Ilstrup Ilstrup DM et al. Factors influencing the results in 2,012

and Nolan) total hip arthroplasties. Clinical orthopedics, 1973,
95:250–262.

Hip Function (Larson Larson CB. Rating scale for hip disabilities. Clinical
Rating Scale) orthopedics, 1963, 31:85–93

Hip Function (Merle Merle d’Aubigne R, Postal M. Functional results of hip
d’Aubigne and Postal) arthroplasty with acrylic prosthesis. Journal of bone and

joint surgery, 1954, 36:451–475.
Hip Rating System — Salvati EA, Wilson PD Jr. Long-term results of femoral-

Hospital for Special head replacement. Journal of bone and joint surgery,
Surgery 1973, 55:516–524.

Hip Replacement, Johnston RC et al. Clinical and radiographic evaluation of
Total — Terminology total hip replacement: a standard system of terminology

for reporting results. Journal of bone and joint surgery,
1990, 72:161–168.
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Index of Severity for Lequesne MG et al. Indexes of severity for osteoarthritis
Knee Disease — of the hip and knee: Validation — value in comparison
French (ISK) with other assessment tests. Scandinavian journal of

rheumatology supplement, 1987, 65:85–89.
Instrumental Activities of Lawton HP, Brody EM. Assessment of older people: self-

Daily Living — Male, maintaining and instrumental activities of daily living.
Female Gerontologist, 1969, 9:179–186.

Instrumental Activities of Lawton HP, Brody EM. Assessment of older people: self-
Daily Living — Older maintaining and instrumental activities of daily living.
Adults Gerontologist, 1969, 9:179–186.

International Knee Hefti F et al. Evaluation of knee ligament injuries with the
Documentation IKDC form. Knee surgery, sports traumatology,
Committee (IKDC) arthroscopy, 1993, 1:226–234.

Jebsen Hand Function Jebsen RH et al. An objective and standardized test of
hand function. Archives of physical medicine and
rehabilitation, 1969, 50:311–319.

Juvenile Arthritis Howe S et al. Development of a disability measurement
Functional Assessment tool for juvenile rheumatoid arthritis. Arthritis and
Report (JAFAR-C, rheumatism, 1991, 34:873–880.
JAFAR-P)

Juvenile Arthritis Lovell DH et al. Development of a disability measurement
Functional Assessment tool for juvenile rheumatoid arthritis. Arthritis and
Scale (JAFAS) rheumatism, 1989, 32:1390–1395.

Juvenile Arthritis Self- Wright FV et al. A functional status index for juvenile
report Index (JASI) arthritis (JA). Physiotherapy Canada, 1992, 44

(conference proceedings insert):6.
Keitel function test Kalla A et al. Clinical assessment of disease activity in

rheumatoid arthritis. Evaluation of a functional test.
Annals of the rheumatic diseases, 1988, 47:773–779.

Klein-Bell ADL Scale Klein RM, Bell B. The Klein-Bell ADL scale manual.
Seattle, WA, University of Washington Medical School,
Health Sciences Resource Center, 1979.

Klein RM, Bell B. Self-care skills: behavioral measurement
with the Klein-Bell ADL Scale. Archives of physical
medicine and rehabilitation, 1982, 63:335–338.

Knee Assessment — Mohtadi NG. Quality of life assessment as an outcome in
ACL anterior cruciate ligament reconstructive surgery. In:

Jackson DW et al. eds. The anterior cruciate ligament
current and future concepts. New York, NY, Raven
Press, 1993:439–444.

Knee Injury and Roos EM et al. Knee Injury and Osteoarthritis Outcome
Osteoarthritis Outcome Score (KOOS) — Development of a self-administered
Score (KOOS) outcome measure. Journal of orthopaedic sports

physical therapy, 1998, 78:88–96.
Kohlmann-Raspe Kohlmann T, Raspe H. Hannover Functional Questionnaire

Instrument for the in ambulatory diagnosis of functional disability caused
Spine by backache. Rehabilitation (Stuttg), 1996, 35:I–VIII.

Knee Society Clinical Insall JN et al. Rationale of the Knee Society clinical rating
Rating System system. Clinical orthopedics, 1989, 248:13–14.
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Lee Functional Index in Lee P et al. Evaluation of a functional index in rheumatoid
Rheumatoid Arthritis arthritis. Scandinavian journal of rheumatology, 1973,

2:71–77.
Life Satisfaction Index Neugarten BL, Havighurst RJ, Tobin SS. The measurement

A, B of life satisfaction. Journal of gerontology, 1961,
16:134–143.

Adams DL. Analysis of a life satisfaction index. Journal of
gerontology, 1969, 24:470–474.

Fuhrer MJ et al. Relationship of life satisfaction to
impairment, disability and handicap among persons with
spinal cord injury living in the community. Archives of
physical medicine and rehabilitation, 1992, 73:552–557.

Life Satisfaction Index Z Adams DL. Analysis of a life satisfaction index. Journal of
gerontology, 1969, 24:470–474.

McMaster Health Index Chambers LW et al. The McMaster Health Index
Questionnaire (MHIQ) questionnaire as a measure of quality of life for patients

with rheumatoid arthritis. Journal of rheumatology, 1982,
9:780–784.

MACTAR Patient Tugwell P et al. The MACTAR Patient Preference Disability
Preference Disability Questionnaire, an individual functional priority approach
Questionnaire for assessing improvement in physical disability in
(MACTAR) clinical trials in rheumatoid arthritis. Journal of

rheumatology, 1987, 14:446–451.
Mayo Clinic Forefoot Kitaoka KA, Holiday AD. Metatarsal head resection for

Scoring System bunionette: long-term follow-up. Foot and ankle, 1991,
11:345–349.

Pochatko DJ et al. Distal chevron osteotomy with lateral
release for treatment of hallux valgus deformity. Foot
and ankle, 1994, 15:457–461.

Michigan hand Chung KC et al. Reliability and validity testing of the
Outcomes Michigan Hand Outcomes Questionnaire. Journal of
Questionnaire hand surgery, 1998, 23:575–587.

Mini-Duke-UNC Health Blake RL, Vandiver TA. The reliability and validity of a
Profile ten-item measure of functional status. Journal of family

practice, 1986, 23:455–459.
Modified Health Pincus T et al. Assessment of patient satisfaction in

Assessment activities of daily living using a Modified Stanford Health
Questionnaire (MHAQ) Assessment Questionnaire. Arthritis and rheumatism,

1983, 26:1346–1353.
Musculoskeletal Function Martin DP et al. Development of a musculoskeletal

Assessment Instrument function assessment instrument. Journal of orthopaedic
research, 1996, 14:173–181.

Engelberg R et al. Musculoskeletal function assessment
instrument: criterion and construct validity. Journal of
orthopaedic research, 1996, 14:182–192.

National Health Interview National Center for Health Statistics. National Health
Survey — 1995 — Interview Survey. Hyattsville, MD, National Center for
Selected Items Health Statistics, 1984.
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Nottingham Health Hunt SM, McEwen J, McKanna SP. Measuring health
Profile (NHP) status. London, Croom Helm, 1986.

Noyes Knee Rating Noyes FR ed. The Noyes Knee Rating System, 2nd ed.
System Cincinnati, OH, Cincinnati Sports Medicine Research

and Education Foundation, 1995.
Osteoporosis Randall AG et al. Quality of life in osteoporosis: reliability,

Assessment consistency, and validity of the osteoporosis
Questionnaire (OPAQ) assessment questionnaire. Journal of rheumatology,

1998, 25:1171–1179.
Oswestry Low Back Pain Fairbank JCT et al. The Oswestry Low Back Pain Disability

Disability Questionnaire Questionnaire. Physiotherapy, 1980, 66:271–273.
Baker D et al. The Oswestry Disability Index revisited: its

reliability, repeatability, and validity and a comparison
with St Thomas’ Disability Index. In: Roland M, Jenner
JR eds. Back pain: new approaches to rehabilitation.
Manchester, Manchester University Press, 1989:174–184.

Patient-generated Index Ruta DA et al. A new approach to the measurement of
(PGI) quality of life: the Patient-generated Index. Medical

care, 1994, 32:1109–1126.
Patient-specific Index Wright J, Rudicel S, Feinstein A. Ask patients what they

(PSI) — Hip Rating want. Journal of bone and joint surgery, 1994,
Scale 76:229–234.

Pediatric Evaluation of Haley SW et al. Pediatric Evaluation of Disability Inventory
Disability Inventory (PEDI). Development, standardization and administration
(PEDI) manual. Boston, MA, New England Medical Center

Hospital, 1992.
Perceived Health Status Engel NS. On the vicissitudes of health appraisal.

Advances in nursing care, 1984, 7:12–23.
Perceived Health Status Myers AM. The clinical Swiss army knife: empirical

Measure — IADL evidence on the validity of IADL functional status
Functional Status measures. Medical care, 1992, 30 (suppl. 5):MS96–111.
Measures

Pfeffer Functional Activity Pfeffer RI et al. Measurement of functional activities of
Questionnaire — older adults in the community. Journal of gerontology,
Older Adults 1982, 37:323–329.

Physical Health Measure Belloc NB, Breslow N, Hochstin J. Measurement of
physical health in a general population survey.
American journal of epidemiology, 1971, 93:328–336.

Psychological General Dupuy HJ. The Psychological General Well-Being (PG WB)
Well-Being Index Index. In: Wenger NK et al. eds. Assessment of quality
(PG WB) of life in clinical trials of cardiovascular therapies. New

York, NY, Le Jacq Publishing Inc., 1984:170–183.
PULSES Profile Moskowitz E, McCann CB. Classification of disability in

the chronically ill and ageing. Journal of chronic
disease, 1957, 5:342–346.

Quality of Life Enjoyment Endicott J et al. Quality of Life Enjoyment and Satisfaction
and Satisfaction Questionnaire: a new measure. Psychopharmacology
(Q-LES-Q) bulletin, 1993, 29:321–326.
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Quality of Life Index Spitzer WO et al. Measuring the quality of life of cancer
(QL-Index) patients. A concise QL-Index for use by physicians.

Journal of chronic disease, 1981, 34:585–597.
Quality of Life Evans DR, Cope WE. Quality of Life Questionnaire (QLQ).

Questionnaire North Tonawanda, NY, Multi-Health Systems, Inc, 1989.
Quality-of-Life Grimm HR Jr et al. Relationships of quality-of life

Questionnaire (2) measures to long-term lifestyle and drug treatment in
the treatment of mild hypertension study. Archives of
internal medicine, 1997, 157:638–648.

Quality of Life Lips P et al. Quality of life in patients with vertebral
Questionnaire of the fractures: validation of the Quality of Life Questionnaire
European Foundation of the European Foundation for Osteoporosis
for Osteoporosis (QUALEFFO). Osteoporosis international, 1999,
(QUALEFFO) 10:150–160.

Quality of Life Scale Leedham B et al. Positive expectations predict health after
heart transplantation. Health psychology, 1995, 14:74–69.

Quality of Life Time Torrance GW. Social preferences for health status: an
Trade Off empirical evaluation of three measurement techniques.

Socio-economic planning sciences, 1976, 10:129–136.
Quality of Life — Sintonen H, Pekurinen M. A fifteen dimensional measure

15-Dimensional of health-related quality of life and its applications. In:
Measure Walker SR, Rosser RM eds. Quality of life assessment:

key issues in the 1990’s. Dordrecht, The Netherlands,
Kluwer Academic, 1990:185–195.

Quality of Life — Cleary PD et al. Using patient reports to assess health
Hip replacement related quality of life after total hip replacement. Quality

of life research, 1993, 2:3–11.
Quality of Well Being Kaplan RM, Bush JW, Berry CC. The reliability, stability

and generalizability of a health status index.
Proceedings of the social statistics sections. American
Statistical Association, 1978:704–709.

Kaplan RM, Bush JW. Health-related quality of life
measurement for evaluation, research and policy
analyses. Health psychology, 1982, 1:61–80.

Quality of Well-Being Anderson JP. Quality of Well-Being Scale — Version 6B.
Scale — Version 6B San Diego, CA, Health Policy Project M-022, University

of California San Diego, 1989.
Rand Health Insurance Eisen M, Ware JE, Donald D. Measuring components of

Study Scale (HIS) — children’s health status. Medical care, 1979, 17:902–921.
Children

Rapid Disability Rating Linn MW. A Rapid Disability Rating Scale. Journal of the
Scale (RDRS) American Geriatrics Society, 1967, 15:211–214.

Rapid Disability Rating Linn MW, Linn BS. The Rapid Disability Rating Scale-2.
Scale — 2 (RDRS-2) Journal of the American Geriatrics Society, 1982,

30:378–382.
Rheumatoid Arthritis Stucki G et al. A self-administered Rheumatoid Arthritis

Disease Activity Index Disease Activity Index (RADAI) for epidemiologic
(RADAI) research. Arthritis and rheumatism, 1995, 38:795–798.
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Rheumatoid Arthritis Riemsma RP et al. Coordinated individual education with
Patient’s Questionnaire an arthritis passport for patients with rheumatoid arthritis.

Arthritis care and research, 1997, 10:238–249.
Rheumatoid Arthritis- DeJong Z et al. The reliability and construct validity of the

specific Quality of Life RAQoL: a rheumatoid arthritis-specific quality of life
Instrument (RAQoL) instrument. British journal of rheumatology, 1997,

36:878–883.
Risk Factor Halpern M et al. The test-retest of a new questionnaire for

Questionnaire (RFQ) outcome studies of low back pain. Applied ergonomics,
Perceived workload 2001, 32:39–46.
assessment

Roland Scale Roland M, Morris R. A study of the natural history of back
pain. I. Development of a reliable and sensitive measure
of disability in low-back pain. Spine, 1983, 3:141–144.

Rosser Disability/Distress Rosser R, Watts V. The measurement of illness. Journal
Scale of the operational research society, 1978, 29:529.

Rosser RM, Kind P. A scale of valuation states of illness:
is there a social consensus? International journal of
epidemiology, 1978, 7:347–358.

Schober-Modified- Williams R et al. Reliability of the modified-modified
Modified Schober and double inclinometer methods for

measuring lumbar flexion and extension. Physical
therapy, 1993, 73:33–44.

Scoliosis Research Hahrer TR et al. Results of the Scoliosis Research Society
Society Outcomes Instrument for evaluation of surgical outcome in
Instrument for adolescent idiopathic scoliosis: a multi-center study of
Adolescents 244 patients. New York, NY, St Vincent’s Hospital

Medical Center, Department of Orthopaedic Surgery,
1998.

Self-Evaluation of Life Linn MW, Linn RS. Self-Evaluation of Life Function (SELF)
Function Scale (SELF) Scale: a comprehensive self-report of health for elderly
— Older Adults adults. Journal of gerontology, 1984, 39:603–612.

Self-Evaluation of Life Rapkin BD, Fisher K. Framing the construct of life
Function Scale — satisfaction in terms of older adults’ personal goals.
“Abbreviated” — Older Psychology and aging, 1992, 7:138–149.
Adults

Self-Evaluation Scales Nojima Y et al. Perception of time among Japanese
for ADLS (SESA) inpatients. Western journal of nursing research, 1987,

9:288–300.
SF-36 (Short Form Ware JE, Sherbourne CD. The MOS 36-Item Short Form

Health Status Survey) Health Status Survey (SF-36). 1. Conception framework
and item selection. Medical care, 1992, 30:473–483.

Short Arthritis Impact Wallston KA et al. Comparing the short and long versions
Measurement Scales of the Arthritis Impact Measurement Scales. Journal of
(SAIMS) rheumatology, 1989, 16:1105–1109.

Shoulder Pain and Roach KE et al. Development of a Shoulder Pain and
Disability Index Disability Index. Arthritis care research, 1991, 4:143–149.

Sickness Impact Profile Bergner M et al. The Sickness Impact Profile: development
(SIP) and final revision of a health status measure. Medical

care, 1981, 19:787–805.
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Table 32 (Continued)

Instrument Citationsa

Stulberg Classification Neyt JG et al. Stulberg Classification System for evaluation
System of Legg-Calve-Perthes Disease: intra-rater and inter-rater

reliability. Journal of bone and joint surgery. 1999,
81:1209–1216.

Swedish Health-related Brorsson B, Ifver J, Hays RD. The Swedish Health-Related
Quality of Life Survey Quality of Life Survey (SWED-QUAL). Quality of life
(SWED QUAL) research, 1993, 2:33–45.

Time Trade-off Utility Torrance GW, Thomas WH, Sackett DL. A utility
maximization model for evaluation of health care
programs. Health services research, 1972, 7:118.

Toronto Functional Helewa A, Goldsmith CH, Smyth HA. Independent
Capacity Questionnaire measurement of functional capacity in rheumatoid

arthritis. Journal of rheumatology, 1982, 9:794–797.
Total Hip Arthroplasty Liang MH et al. The American Academy of Orthopaedic

Outcome Evaluation Surgeons Task Force on Outcomes Studies. The total
Form hip arthroplasty outcome evaluation form of the

American Academy of Orthopaedic Surgeons.
Journal of bone and joint surgery, 1991, 73:639–646.

Tufts Assessment of Ludlow LH, Haley SM, Gans BM. A hierarchical model of
Motor Performance functional performance in rehabilitation medicine: the
(TAMP) Tufts Assessment of Motor Performance. Evaluation

and the health professions, 1992, 15:59–74.
Haley SM et al. Tufts Assessment of Motor Performance.

Archives of physical medicine and rehabilitation, 1991,
72:359–366.

Gans BM et al. Description and interobserver reliability of
the Tufts Assessment of Motor Performance. American
journal of physical medicine and rehabilitation, 1988,
67:202–210.

U-Titer Sumner W et al. U-Titer: a utility assessment tool. Medical
decision making, 1991, 11:327.

Nease RF Jr et al. Automated utility assessment of global
health. Quality of life research, 1996, 5:175–182.

Utility Measure Katz JN et al. Stability and responsiveness of utility
measures. Medical care, 1994, 32:183–188.

Utility Measures for Torrance GW. Utility approach to measuring health-related
Quality of Life quality of life. Journal of chronic diseases, 1987,

40:593–600.
Vigor Questionnaire Keating EM, Ranawat CS, Cats-Baril W. Assessment of

postoperative vigor in patients undergoing elective total
joint arthroplasty: a concise patient-and caregiver-based
instrument. Orthopedics, 1999, 22 (suppl. 1):119–128.

Waddell Signs Waddell G et al. Nonorganic physical signs in low back
pain. Spine, 1980, 5:117–125.

Western Ontario and Bellamy N et al. Validation Study of WOMAC: a health
McMaster University status instrument for measuring clinically important
Osteoarthritis Index patient relevant outcomes to anti-rheumatic drug
(WOMAC) therapy in patients with osteoarthritis of the hip or knee.

Journal of rheumatology, 1988, 15:1833–1840.
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Table 32 (Continued)

Instrument Citationsa

Bellamy N et al. Validation study of WOMAC: a health
status instrument for measuring clinically important
patient relevant outcomes following total hip or knee
arthroplasty in osteoarthritis. Journal of orthopedics and
rheumatology, 1988, 1:95–108.

World Health WHO Psychiatric Disability Assessment Schedule
Organization Disability (WHO/DAS). Geneva, World Health Organization, 1988.
Assessment Schedule
(WHO/DAS II)

World  Health Study protocol for the World Health Organization project
Organization Quality to develop a Quality of Life assessment instrument
of Life (WHOQOL) (WHOQOL). Quality of life research, 1993, 2:153–159.

Workplace Medical Harwood KJ et al. Low back pain assessment training of
Examination Form industry-based physicians. Journal of rehabilitation,
(WMEF) 1997, 34:371–382.

Campello M et al. Approaches to improve the outcome of
patients with delayed recovery. Baillière’s clinical
rheumatology, 1997, 12:93–11.

a These citations include describe the characteristics, reliability and validity for each instrument.
If it was not possible to obtain the original reference a secondary source was used. In some
instances additional citations were given because all relevant information was not included in
the first citation.

9. Conclusions and recommendations

Musculoskeletal disorders are the most frequent causes of physical
disability, at least in developed countries. As mortality from infec-
tious diseases reduces worldwide the global population is ageing and
the numbers of people in the oldest age groups are increasing. As the
prevalence of many musculoskeletal disorders increases with age, the
likely result is that there will be a growth in the number of people with
chronic disabling disorders. It follows that there will be a marked
increase in requirements for health care and community support
in the coming years. Moreover, musculoskeletal trauma, particularly
those caused by road accidents, are a major cause of both mortality
and chronic impairment in people of all ages, especially the young and
productive.

Clearly, it is desirable to alter the predicted increase in the number of
persons suffering from musculoskeletal conditions and the subse-
quent disabilities affecting both the physical and the psychological
domains. In order to be able to change priorities and develop preven-
tive strategies it is essential to possess accurate data on the present
situation. Furthermore, in order to be able to measure the results of
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interventions it is necessary to have baseline information not only on
incidence and prevalence but also on the effects on individuals and
society.

This report describes what is known in terms of both numbers and
different outcome or impact estimates. It is also the first effort to
summarize comprehensively the effect of all major musculoskeletal
conditions. An attempt has been made to find common features in-
stead of pointing out differences. However, successful treatment of
the individual patient relies on multidisciplinary care.

This approach also allows comparison with other diseases. Firstly,
however, it is necessary to define and agree on the most useful mea-
sures for describing the burden.

9.1 Incidence and prevalence

The first step is to obtain an accurate estimate of the number of
people currently suffering from musculoskeletal conditions, taking
into account global and geographical differences. It is clearly more
difficult to make estimates for non-fatal outcomes than for fatal
ones, as this requires an understanding of the natural history of the
condition. Musculoskeletal conditions may have either an acute or a
gradual onset. Their outcomes vary from complete restoration of
health to a chronic progressive course. A wrist fracture, for example,
has an acute onset but may heal completely without any further
complaints, whereas osteoarthritis has an insidious onset and may or
may not progress to total joint stiffness. The consequence of this
variability is that incidence is the most relevant measure for some
conditions whereas prevalence is the only measure available for
others.

The Scientific Group therefore agreed that certain basic requirements
were necessary to access data that can be compared across musculosk-
eletal conditions:

— agreed definitions of each condition to be used in all future studies;
— agreed age bands for reporting data or available as raw data;
— reported data separated by gender;
— guidelines for the uniform collection of data.

In addition it became obvious that data were lacking for almost all
conditions in certain parts of the world, particularly Africa, South
America and Eastern Europe. However, it was pointed out that it
might be possible to extrapolate from one region to another that was
economically and culturally similar, while recognizing the limitations
of doing so in connection with global calculations of disease burden.
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Furthermore, the possibility was recognized that certain sources of
existing data were not being fully utilized, such as governmental
surveys, health care and pension funds, and governmental providers
(hospital discharge data, emergency room registrations, etc.).

9.2 Severity and course of the conditions

Musculoskeletal conditions may be severely incapacitating but they
may also heal with or without sequelae and with or without treatment.
The course of these conditions is not always predictable, although
certain patterns predominate. With a view to enhancing comparabil-
ity the group reached agreement on the most relevant model for the
course of each condition by assigning stages and levels of severity.

9.2.1 Rheumatoid arthritis

For rheumatoid arthritis the currently used Steinbrocker’s functional
capacity and radiographic assessment has significant limitations. The
following categories should therefore be considered for staging rheu-
matoid arthritis: degree of inflammation, structural damage, clinical
damage, function, and severity of clinical outlook.

9.2.2 Osteoarthritis

For osteoarthritis a definition based on symptoms was recommended:
osteoarthritis is a condition characterized by use-related joint pain
experienced on most days in any given month, for which no other
cause is apparent.

Staging in accordance with X-ray findings is commonly used. How-
ever, the value of this method has limitations because X-ray findings
are not directly transferable to subjective symptoms or physical find-
ings. Furthermore, X-rays are not widely available in all parts of the
world, so symptomatic or physical staging has additional advantages.

9.2.3 Osteoporosis

Osteoporosis may be divided into two stages:

1. A bone mineral density T-score of less than -2.5 without fracture,
i.e. an asymptomatic stage.

2. Fragility fractures and the post-fracture stage: the fracture stages
may start with a fracture at various sites, in various sequences and the
number of fractures may accumulate.

9.2.4 Spinal disorders

Spinal disorders pose difficulties because nonspecific spinal disorders
account for 80% of the cases seen. The recommended staging system
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should combine duration, symptoms, functional status, physical find-
ings and radiographic data but there should also be a simplified form
employing clinical data only when X-rays are not available. A four-
step grading system, from mild to severe, was regarded as being the
most appropriate.

9.2.5 Severe limb trauma

Because of the acute onset, severe limb trauma does not entirely fit a
model developed for chronic progressive conditions. The severity of
limb trauma is generally characterized by:

— the location of the injury;
— the type and extent of bone injury, for example the type of frac-

ture and the extent of bone loss;
— the extent of soft tissue damage, such as muscle or tendon damage,

the size of the skin defect, and any neurovascular damage.

Existing classification systems recognize these assessments and
should be more widely used. These systems are, however, based on
the acute evaluation of the extent of the injury, whereas the duration
of impairment and the long-term functional outcome need to be
correlated and validated against these measures.

9.3 Health and economic indicators

It may be useful to regard health as a multidimensional function.
Consequently, a lack of full health is incompletely described by a
diagnosis, which health care providers have traditionally found to be
satisfactory for categorizing patients. A loss of health may be more
satisfactorily described as a loss of function and disability, including a
loss of bodily functional ability, a loss of the capacity to carry out tasks
as an individual and a loss of functioning or an inability to participate
in society. Adaptation and coping should also be considered to be
factors that profoundly affect the ultimate outcome, i.e. well-being
and the quality of life. Various indicators of health can be used to
describe this from the perspective of the person with the health con-
dition, the carers, the providers or the state.

Economic indicators are similarly related to the person suffering or to
society. As each society has limited resources for health care, and as
these resources are generated by the people constituting the society,
increased or decreased spending on musculoskeletal conditions by the
health care system affects the care of individual patients. For these
conditions the direct cost varies from 10% to 40% of the total expen-
diture. Consequently, commonly used indices such as the use of hos-
pital beds are less relevant than measures of indirect costs such as the
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number of work days lost or the inability to secure life support.
Furthermore, the economic indicators must be adjusted for geo-
graphical and cultural differences.

9.4 Measuring health impact and economic burden at the
population level

The impact at population level can be assessed through various sur-
veys, either for a certain condition or for musculoskeletal conditions
in general. The common agreed indicators were:

— pain related to the musculoskeletal system, bones and joints;
— limited mobility;
— the ability to perform activities of daily living;
— limited participation in society because of musculoskeletal

complaints.

Specific population studies can assess risk factors for the development
and progression of conditions. This makes it possible to create pre-
ventive strategies. At the population level, complaints related to
musculoskeletal conditions can be expressed in monetary terms. The
direct cost or medical expenditure may be assessed by reference to
indicators such as the number of visits to outpatient clinics, the num-
ber of hospital admissions, laboratory and imaging procedures, the
rehabilitation service and durable medical equipment.

The indirect costs may be assessed by indicators such as loss of work
and the expenditure of work compensation programmes. Such esti-
mates, however, are subject to a relatively high degree of unreliability
as the models are, to some extent, based on assumptions. For ex-
ample, it may be assumed that there is unpaid support from family
members. It also has to be recognized that many indicators cannot be
used globally because of differences in the organization of health care
systems and in the availability of care. It is therefore necessary to
identify simple indicators that can be used universally.

9.5 Describing health status as a consequence of illness or
injury: impact on the individual

Measures of health status provide information on a variety of do-
mains that represent health. Combinations of domains tested through
specific and validated questions comprise the numerous assessment
instruments that are available. The advantage of using generic instru-
ments is that comparability is achieved with conditions outside the
musculoskeletal field. However, a disadvantage lies in the choice of
relevant domains included in a particular instrument i.e. in the sensi-
tivity to musculoskeletal conditions. Disease-specific instruments, on
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the other hand, may only allow comparison of the health status of a
specific condition either cross-sectionally between centres or longitu-
dinally, e.g. following new treatments.

Of a set of core domains and subdomains the Scientific Group
viewed the following as being the most relevant for musculoskeletal
conditions:

— physical health, with subdomains, and pain and physical function
(mobility and activities of daily living);

— social health;
— mental health, with subdomains, and energy/vitality and anxiety.

The most useful generic and specific instruments considered for each
condition are presented in Table 33. None of the measures captures
all the important dimensions with sufficient depth to fully character-
ize the impact of each condition. However, for the purposes of broad,
population-based monitoring it was considered essential to choose
brief, practical measures that could be translated across many differ-
ent cultures.

The evaluation of children’s health status necessitates additional con-
siderations because not only the children but also their family units
are affected. The applicability of the health domains to the child–
family unit therefore has to be addressed, and the specific problems of
development and growth have to be accounted for. The tools avail-
able all have limited applicability here.

9.6 Recommendations of the Scientific Group

• Guidelines should be developed to facilitate the uniform collection
of data for comparison between geographical regions and longitu-
dinal assessment of changes in disease patterns.

• The most essential regions from which data are missing should be
identified in order to obtain a true global picture of the frequency
with which common musculoskeletal conditions occur.

• It is necessary to develop and validate simple instruments in a
format that can be used worldwide in order to measure the impact
of musculoskeletal conditions on health and economies, both on
individuals and on society.

• Agreement on definition and staging of musculoskeletal conditions
is essential, as indicated in the report.

In order to assess the health impact on the individual it may be of help
to ascribe health states by evaluating the most important domains of
life affected by the condition in question. For all musculoskeletal
conditions, pain and mobility are considered to be the most important
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domains. The instruments available for measuring impact and out-
come are identified, and the most widely used or most valuable ins-
truments, both generic and specific, are defined, although none is
currently regarded as being truly optimal.
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Annex
Estimates of incidence or prevalence of key
musculoskeletal disorders considered for each
WHO region

To aid in cause of death analyses, burden of disease analyses and
comparative risk assessment, the 191 Member States of WHO have
been divided into the six WHO regions (African Region, Region of
the Americas, South-East Asia Region, European Region, Eastern
Mediterranean Region, and the Western Pacific Region). These are
further divided into mortality strata on the basis of their levels of child
mortality under 5 years of age and mortality among men aged 15–59
years.

The mortality strata are defined as follows:

A: very low child, very low adult
B: low child, low adult
C: low child, high adult
D: high child, high adult
E: high child, very high adult.

Estimates of incidence and prevalence for rheumatoid arthritis,
osteoarthritis (hip, knee), osteoporosis (fracture), spinal disorders,
and limb trauma are summarized below in Tables 1–118. For
additional information on the methodology being employed here
in estimating burden of disease, see Section 2 of the main report.

Rheumatoid arthritis

Data for the age group 0–14 years relate to juvenile idiopathic arthri-
tis, the preferred definition being either the American Rheumatism
Association (ARA) criteria for juvenile rheumatoid arthritis or the
European League of Associations for Rheumatology (EULAR) cri-
teria for juvenile chronic arthritis. Data for adults relate to rheuma-
toid arthritis, the preferred definition being either the 1987 American
College of Rheumatology (ACR) criteria (1) or the 1958 ARA
criteria (2). The 1958 criteria assign a certainty level depending upon
the number of positive criteria present: 3 or 4 is probable, 5 or 6 is
definite, and 7 or 8 is classical. Cases classified as definite or classical
are more likely indicative of rheumatoid arthritis.
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African Region — D
Table 1
Prevalence of rheumatoid arthritisa per 100000 population in West Africa

Age groups (years)

5–14 15–24 25–34 35–44 45–54 ≥55

Males — — — 3333 1538 7246
Females — — 1042 2062 2740 5000

a Includes probable plus definite cases.
Source: reference 3.

African Region — E
Table 2
Prevalence of rheumatoid arthritisa per 100000 populationb in South Africa

Age groups (years)

15–24 25–34 35–44 45–54 55–64 65–74 ≥75

Males — — 2857 2740 3846 4286 8000
Females — — — 2564 3704 6173 6061

a Includes probable plus definite cases.
b Combined data from three studies.
Source: references 4–6.

Region of the Americas — A
Table 3
Prevalence of rheumatoid arthritis per 100000 population in the USA

Age groups (years)a

0–4 5–14 35–44 45–59 60–69 70–79 ≥80

Males 4b 39 97 429 1264 1793 1619
Females 33 167 300 1203 2601 2087 2476

a Estimated from the data set.
b There are no data for the age band 15–34 years.
Source: references 7 and 8 and S.E. Gabriel, unpublished data, 2002.

Region of the Americas — B
Table 4
Prevalence of rheumatoid arthritis per 100000 population in Jamaica

Age groups (years)

35–44 45–54 55–64

Males — — 2841
Females 544 1205 1630

Source: reference 9.
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Region of the Americas — D

The Scientific Group did not find appropriate data sets for Region of
the Americas — D and therefore suggested using data from Region of
the Americas — B.

South-East Asia Region — B
Table 5
Prevalence of rheumatoid arthritis per 100000 population from
Indonesia

Age groups (years)

15–24 25–34 35–44 45–54 55–64 ≥65

Males — — — — 422 1220
Females — 279 — — 752 2581

Source: reference 10.

South-East Asia Region — D
Table 6
Prevalence of rheumatoid arthritis per 100000 population from India

Age groups (years)

15–29 30–44 45–59 60–74 ≥75

Males — 479 — 1136 —
Females 113 1639 1775 1914 3846

Source: A. Chopra, unpublished data from Bhigwan COPCORD Survey (India).

European Region — A
Table 7
Prevalence of rheumatoid arthritis per 100000 population from Norway
(adults) and Sweden (children)

Age groups (years)a

0–16 20–39 40–49 50–59 60–69 70–79

Males 64 45 93 245 487 715
Females 108 150 426 925 1533 1745

a There are no data for the age band 17–19 years.
Source: references 11 (adults) and 12 (children).
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European Region — B
Table 8
Prevalence of rheumatoid arthritis per 100000 population from Bulgaria

Age groups (years)

15–24 25–34 35–44 45–54 55–64 ≥65

Males — 614 328 606 273a 360a

Females — 800 2000 2500 1250 435

a Estimated from the data set.
Source: reference 13.

European Region — C

The Scientific Group did not identify appropriate data sets from
European Region — C and therefore suggested using data from
European Region — B.

Eastern Mediterranean Region — B
Table 9
Prevalence of rheumatoid arthritis per 100000 population in Kuwait

Age groups (years)

0–16 15–24 25–34 35–44 45–54 55–64 ≥65

Males 19 — — — — — —
Females 25 — — — — — —

Source: reference 14.

Eastern Mediterranean Region — D
Table 10
Prevalence of rheumatoid arthritis per 100000 population from Iraq

Age groups (years)

0–4 5–15 16–24 25–34 45–54 55–64 ≥65

Males — — 22 218 550 1204 1518
Females — — 78 742 1870 4096 5162

Source: reference 15.

Western Pacific Region — A

The Scientific Group did not identify appropriate data sets from
Western Pacific Region — A and therefore suggested using data from
Region of the Americas — A.
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Western Pacific Region — B
Table 11
Prevalence of rheumatoid arthritis per 100000 population from China

Age groups (years)

18–24 25–34 35–44 45–54 55–64 65–74 75–79

Males 0 145 216 1066 260 372 1299
Females 0 145 237 1459 1136 888 1770

Source: references 16 and 17.

Osteoarthritis of the hip

The preferred definition is that of symptoms plus radiographic
changes. Radiographic changes may be graded 0–4 based on the
methodology developed by Kellgren & Lawrence with grade 4
being the most severe (18). However, because most studies con-
sider radiographic changes alone. The Scientific Group has pre-
ferentially selected these studies in order to permit comparison
between regions. The Scientific Group has also been obliged to
present the data for very wide age groups, since most studies are not
sufficiently large to permit narrower ones. Where possible, data for
Kellgren & Lawrence grades 2–4 and 3–4 from the same study are
presented.

African Region — D

The Scientific Group did not identify appropriate data sets from
African Region — D and therefore suggested using data from African
Region — E.

African Region — E
Table 12
Prevalence of osteoarthritis of the hip per 100000 population from South
Africa

Age band (years)

≥55

Males 3278
Females 2899

Source: reference 19.
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Region of the Americas — A
Table 13
Prevalence of osteoarthritis of the hipa per 100 000 population from the USA

Age groups (years)

25–34 35–44 45–54 55–64 65–74

Males 400 100 700 2600 4600
Females NA NA 800b 2800 2700

NA: Data not available for females under 45 years.
a Cases based on Kellgren and Lawrence grades 2–4.
b Ages 50–54 years for females.
Source: reference 20.

Table 14
Prevalence of osteoarthritis of the hipa per 100 000 population from the USA

Age groups (years)

25–34 35–44 45–54 55–64 65–74

Males 200 — 100 700 1300
Females N/A N/A 100b 1600 1200

NA: Data not available for females under 45 years.
a Cases based on Kellgren & Lawrence grades 3–4.
b Ages 50–54 years for females.
Source: reference 20.

Region of the Americas — B
Table 15
Prevalence of osteoarthritis of the hipa per 100 000 population from Jamaica

Age band (years)

55–64

Males 1000
Females 4000

a Cases based on Kellgren & Lawrence grades 2–4.
Source: reference 21.

Region of the Americas — D

The Scientific Group did not identify appropriate data sets from
Region of the Americas — D and therefore suggested using data from
African Region — E.

South-East Asia Region — B

The Scientific Group did not identify appropriate data sets from
South-East Asia Region — B and therefore suggested using data from
Western Pacific Region — B.
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South-East Asia Region — D

The Scientific Group did not identify appropriate data sets from
South-East Asia Region — D and therefore suggested using data
from Western Pacific Region — B.

European Region — A
Table 16
Prevalence of osteoarthritis of the hipa per 100000 population from
Sweden

Age groups (years)

40–49 50–59 60–69 70–79 ≥80

Males — 237 1250 4450 4142
Females — 806 1426 3984 6201

a Cases based on radiographically assessed joint space of less than 4 mm if aged under
70 years, and less than 3 mm if aged 70 years or over.

Source: reference 22.

European Region — B
Table 17
Prevalence of osteoarthritis of the hipa per 100000 population from
Bulgariab

Age groups (years)

25–34 35–44 45–54 55–64 ≥65

Males 613 327 — 1515 2121
Females 200 444 1346 625 1304

a Case definition not specified.
b Phase I of this study involved a random population sample from Sofia. These results are

from phase II, which included only the positive responders with rheumatic or
cardiovascular complaints (27% of the sample surveyed).

Source: reference 23.

European Region — D

The Scientific Group did not identify appropriate data sets from
European Region — D and therefore suggested using data from
European Region — B.

Eastern Mediterranean Region — B

The Scientific Group did not identify appropriate data sets from
Eastern Mediterranean Region — B and therefore suggested using
the following data set from Israel.
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Table 18
Prevalence of osteoarthritis of the hipa per 100 000 population from Israel

Age groups (years)

45–54 55–64 65–74 75–84

Males 0 2439 9302 2913
Females 0 3947 5682 6098

a Cases based on Kellgren & Lawrence grades 3–4.
Source: reference 24.

Eastern Mediterranean Region — D

The Scientific Group did not identify appropriate data sets from
Eastern Mediterranean Region — D and therefore suggested using
data from Israel as for Eastern Mediterranean Region — B.

Western Pacific Region — A

The Scientific Group identified only one appropriate data set from
Western Pacific Region — A. The Scientific Group suggested using
data from Region of the Americas — A for Australia and New
Zealand, and using the following data for Japan.

Table 19
Prevalence of osteoarthritis of the hipa per 100 000 population from Japan

Age groups (years)

35–44 45–54 55–64 65–74 ≥75

Males 1075 961 4597 6897 10 349
Females 5000 6977 5128 11667 26 471

a Cases based on Kellgren & Lawrence grades 2–4.
Source: reference 25.

Table 20
Prevalence of osteoarthritis of the hipa per 100 000 population from Japan

Age groups (years)

55–64 65–74 75–84 ≥85

Males — — 3846 —
Females — — 9375 50 000

a Cases based on Kellgren & Lawrence grades 3–4.
Source: reference 25.
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Western Pacific Region — B
Table 21
Prevalence of osteoarthritis of the hipa per 100000 population from
Hong Kong SAR, China

Age groups (years)

55–64 65–74 75–84 ≥85

Males 650 2700 — —
Females — 1250 — 33 300

a Cases based on Kellgren & Lawrence grades 3–4.
Source: reference 26.

Osteoarthritis of the knee

The preferred definition is that of symptoms plus radiographic
changes. Most studies, however, consider either radiographic changes
alone or symptoms alone. As an approximate guide, 50% of people
with X-ray changes of Kellgren & Lawrence grades 2–4 have pain,
and vice versa, the prevalence of pain being higher in persons with
grades 3–4. Where possible the Scientific Group presents data for
both grades 2–4 and 3–4 from the same study.

African Region — D

The Scientific Group did not identify appropriate data sets from
African Region — D and therefore suggested using data from African
Region — E.

African Region — E
Table 22
Prevalence of osteoarthritis of the kneea per 100000 population from South
Africa

Age band (years)

≥35

Males 20238
Females 38208

a Cases based on clinical assessment
Source: reference 27.
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Region of the Americas — A
Table 23
Prevalence of osteoarthritis of the kneea per 100000 population from the
USA

Age groups (years)

25–34 35–44 45–54 55–64 65–74 ≥75

Males — 1750 2270 4040 8380 30 500
Females 100 1440 3560 7240 17 970 41 800

a Cases based on Kellgren & Lawrence grades 2–4.
Source: references 28 and 29.

Table 24
Prevalence of osteoarthritis of the kneea per 100000 population from the
USA

Age groups (years)

25–34 35–44 45–54 55–64 65–74 ≥75

Males — 100 200 1000 1500 —
Females — 500 500 900 6600 —

a Cases based on Kellgren & Lawrence grades 3–4.
Source: reference 20.

Region of the Americas — B
Table 25
Prevalence of osteoarthritis of the kneea per 100000 population from
Jamaica

Age band (years)

35–64

Males 19 000
Females 28 000

a Cases based on Kellgren & Lawrence grades 2–4.
Source: reference 21.

Table 26
Prevalence of osteoarthritis of the kneea per 100000 population from
Jamaica

Age band (years)

35–64

Males 3000
Females 7000

a Cases based on Kellgren & Lawrence grades 3–4.
Source: reference 21.
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Region of the Americas — D

The Scientific Group did not identify appropriate data sets from
Region of the Americas — D and therefore suggested using data from
Region of the Americas — B.

South-East Asia Region — B

The Scientific Group did not identify appropriate data sets from
South-East Asia Region — B and therefore suggested using data from
South-East Asia Region — D.

South-East Asia Region — D
Table 27
Prevalence of osteoarthritis of the kneea per 100000 population from India

Age groups (years)

15–24 25–34 35–44 45–59 60–69 70–79 ≥80

Males — — — 4644 15 385 20000 6250
Females — — 2247 6587 14 371 19608 14 286

a Cases based on clinical ACR criteria (17).
Source: A. Chopra, unpublished data from Bhigwan COPCORD Study (India).

European Region — A
Table 28
Prevalence of osteoarthritis of the kneea per 100000 population from the
Netherlands

Age groups (years)

25–34 35–44 45–54 55–64 65–74 ≥75

Males — — 9300 16800 20 900 22 100
Females — — 13 900 18500 35 200 44 100

a Cases based on Kellgren & Lawrence grades 2–4.
Source: reference 30.

Table 29
Prevalence of osteoarthritis of the kneea per 100000 population from Spain

Age groups (years)

20–29 30–39 40–49 50–59 60–69 70–79 ≥80

Males — 962 2381 5479 18 121 16667 14 286
Females 885 433 4433 13 333 37 195 44095 25 532

a Cases based on clinical, ACR criteria (31).
Source: reference 32 and L Carmona, unpublished data, 1999.
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European Region — B
Table 30
Prevalence of osteoarthritis of the kneea per 100000 population from
Bulgariab

Age groups (years)

15–24 25–34 35–44 45–54 55–64 ≥65

Males 1200 3067 3607 6970 10 000 9600
Females 196 1600 4667 9615 11 250 9565

a Cases based on unspecified radiographic findings.
b Phase I of this study involved a random population sample from Sofia. These results

are from phase II, which included only the positive responders with rheumatic or
cardiovascular complaints (27% of the sample surveyed).

Source: reference 23.

European Region — C

The Scientific Group did not identify appropriate data sets from
European Region — C and therefore suggested using data from
European Region — B.

Eastern Mediterranean Region — B

The Scientific Group did not identify appropriate data sets from
Eastern Mediterranean Region — B and therefore suggested using
data from Eastern Mediterranean Region — D.

Eastern Mediterranean Region — D
Table 31
Prevalence of osteoarthritis of the kneea per 100000 population from
Pakistan

Age groups (years)

15–24 25–34 35–44 45–54 55–64 ≥65

Males — — — 1014 3086 4511
Females — — 1136 4615 9302 6383

a Cases based on clinical symptoms plus varus deformity; the data presented are for poor
and affluent populations combined.

Source: reference 33.

Western Pacific Region — A

The Scientific Group identified only one appropriate data set from
Western Pacific Region — A and therefore suggested using data from
Region of the Americas — A for Australia and New Zealand, and
using the following data for Japan.
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Table 32
Prevalence of osteoarthritis of the kneea per 100000 population from
Japan

Age band (years)

40–65

Males 26100
Females 12000

a Cases based on joint space narrowing assessed through radiographs.
Source: reference 34.

Western Pacific Region — B
Table 33
Prevalence of osteoarthritis of the kneea per 100000 population from
Hong Kong SAR, China

Age groups (years)

55–64 65–74 75–84 ≥85

Males 2000 9 000 6000 67 000
Females 7000 16 000 30 000 —

a Cases based on Kellgren & Lawrence grades 3–4.
Source: reference 28.

Osteoporosis: incidence of fractured proximal femur
African Region — D
Table 34
Incidence of proximal femur fracture per 100000 population from
Nigeria

Age groups (years)

50–54 55–64 65–74 ≥75

Males — 2 2 8
Females — 2 2 —

Source: reference 35.

African Region — E
Table 35
Incidence of proximal femur fracture per 100000 population from South Africa

Age groups (years)

30–34 35–39 40–44 45–49 50–54 55–59 60–64 65–69 70–74 75–79 ≥80

Males 3 2 3 3 6 10 14 27 8 — 116
Females — 1 3 1 4 12 17 12 16 50 80

Source: reference 36.
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Region of the Americas — A
Table 36
Incidence of proximal femur fracture per 100000 population from the USA

Age groups (years)

35–39 40–44 45–49 50–54 55–59 60–64 65–69 70–74 75–79 80–84 ≥85

Males 8 19 0 40 32 81 189 160 534 597 1501
Females 7 18 32 66 83 165 221 275 861 1838 2488

Source: reference 37.

Region of the Americas — B
Table 37
Incidence of proximal femur fracture per 100000 population from Brazil

Age groups (years)

20–29 30–39 40–49 50–59 60–69 70–79 80–89 ≥90

Males 19 9 21 26 106 159 618 1144
Females 3 0 13 35 84 531 1263 2252

Source: reference 38.

Region of the Americas — D
Table 38
Incidence of proximal femur fracture per 100000 population from Chile

Age groups (years)

50–59 60–64 65–69 70–74 75–79 ≥80

Males 29 9 17 28 48 58
Females 13 14 30 26 109 204

Source: reference 39.

South-East Asia Region — B
Table 39
Incidence of proximal femur fracture per 100000 population from
Thailand

Age groups (years)

50–54 55–59 60–64 65–69 70–74 ≥75

Males 27 36 35 77 144 390
Females 10 59 89 148 361 704

Source: reference 40.
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South-East Asia Region — D
Table 40
Incidence of proximal femur fracture per 100000 population from the
Republic of Korea

Age groups (years)

50–59 60–69 70–79 ≥80

Males 21 35 67 214
Females 9 22 66 130

Source: reference 41.

European Region — A
Table 41
Incidence of proximal femur fracture per 100000 population from the United
Kingdom

Age groups (years)

50–54 55–59 60–64 65–69 70–74 75–79 80–84 ≥85

Males 13 29 57 108 196 340 571 1470
Females 18 43 93 191 373 695 1250 3620

Source: reference 42.

European Region — B
Table 42
Incidence of proximal femur fracture per 100000 population from rural
areas of Turkey

Age groups (years)

50–54 55–59 60–64 65–69 70–74 75–79 80–84 85–89 ≥90

Males 26 23 56 98 79 73 370 300 —
Females 2 17 31 50 34 27 35 100 —

Source: reference 43.

European Region — C
Table 43
Incidence of proximal femur fracture per 100000 population from Budapest,
Hungary

Age groups (years)

20–29 30–39 40–49 50–54 55–59 60–64 65–69 70–74 75–79 80–84 85–89 90–95 ≥95

Males 0 6 42 54 72 129 158 240 280 728 1499 1873 —
Females 3 6 25 39 46 84 193 288 565 1101 1653 2217 —

Source: reference 44.
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Eastern Mediterranean Region — B
Table 44
Incidence of proximal femur fracture per 100000 population from
Kuwait

Age groups (years)

10–19 20–29 30–39 40–49 50–59 60–69 70–79 ≥80

Males 5 5 7 16 50 96 349 1113
Females 2 2 2 1 28 124 458 1189

Source: reference 45.

Eastern Mediterranean Region — D

The Scientific Group did not identify appropriate data sets for this
region and therefore suggested using data from the Republic of
Korea, which is in the same mortality band. The alternative would
be to use data from Kuwait, which is geographically nearer but much
more affluent.

Western Pacific Region — A
Table 45
Incidence of proximal femur fracture per 100000 population from
Australia

Age groups (years)

35–39 40–44 45–49 50–54 55–59 60–64 65–69 70–74 75–79 80–84 85–89 ≥90

Males 12 — 39 52 103 92 114 424 772 856 3852 5263
Females — 12 — 17 81 65 334 633 1599 2769 6687 7496

Source: reference 46.

Western Pacific Region — B
Table 46
Incidence of proximal femur fracture per 100000 population from Beijing,
China

Age groups (years)

20–29 30–39 40–49 50–54 55–59 60–64 65–69 70–74 75–79 80–84 85–89 ≥90

Males 2 6 11 19 33 84 88 133 161 282 328 445
Females 1 3 8 18 32 56 91 164 141 224 219 401

Source: reference 44.
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Spinal disorders: lifetime prevalence of adolescent idiopathic
scoliosis
World
Table 47
Lifetime prevalence of adolescent idiopathic scoliosisa per 100000
population

Age band (years)

13–16

Males 2000–3000
Females 2000–3000

a Based on data from Israel, Italy, Poland, South Africa, the United Kingdom and the USA,
1957–1988 diagnosed by the presence of at least 10 degrees of deviation by the Cobb
method (47).

Source: reference 48.

Spinal disorders: non-specific spinal disorders
(back pain)

The preferred definition of back pain was pain lasting at least 1 week
and associated with some disability. There are surprisingly few studies
of back pain (using any definition) which provide an age-specific and
sex-specific prevalence. The studies in this annex are grouped by
point, monthly, annual and lifetime prevalence. These are subdivided
into those reporting the experience of back pain and those reporting
back pain lasting at least 1 week. None of the studies presented here
uses the same definition. Consequently, it is not possible to make
many direct comparisons. The Scientific Group suggested using data
from areas of similar mortality where this is feasible, rather than from
adjacent areas.

Point prevalence of experiencing back pain
African Region — E
Table 48
Point prevalence of experiencing back pain per 100000 population from
Kenya, 1982–1987

Age group (years)

11–75

Males 7400
Females 12600

Source: reference 49.
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South-East Asia Region — B
Table 49
Point prevalence of experiencing back paina per 100000 population from
rural Indonesia, 1994

Age groups (years)

15–24 25–34 35–44 45–54 55–64 ≥65

Males 3971 17 969 34 626 22 713 34 426 54 962
Females 17 979 17 778 18 204 17 994 21 782 32 727

a Paralumbar myalgia.
Source: reference 50 and J. Darmawan, personal communication, 1999.

European Region — A
Table 50
Point prevalence of experiencing back paina per 100000 population from
Denmark, 1998

Age group (years)

13–16

Males 4300
Females 6100

a Low back pain.
Source: reference 51.

Table 51
Point prevalence of experiencing back pain per 100000 population from
Sweden, 1996

Age groups (years)

20–29 30–39 40–49 50–59

Males 24 000 23 000 30000 28 000
Females 25 000 31 000 32000 33 000

Source: reference 52.

Table 52
Point prevalence of experiencing back pain per 100000 population from the
United Kingdom, 1998

Age groups (years)

16–24 25–44 45–54 55–64 ≥65

Males 3000 12 000 18 000 17000 17 000
Females 10 000 10 000 16 000 20000 22 000

Source: reference 53.
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Eastern Mediterranean Region — B
Table 53
Point prevalence of experiencing back paina per 100000 population from
Lebanon, 1984

Age group (years)

Unknown

Males 2500
Females 5300

a Low back pain.
Source: reference 54.

Western Pacific Region — A
Table 54
Point prevalence of experiencing back paina per 100000 population from
Japan, 1992

Age groups (years)

<20 20–29 30–39 40–49 50–59

Males 18 300 20000 25 500 36 500 35 300
Females 21 100 18100 20 000 29 300 29 400

a Low back pain.
Source: reference 55.

Table 55
Point prevalence of experiencing back pain per 100000 population from
New Zealand, 1987–1988

Age group (years)

≥15

Males 17500
Females 17500

Source: reference 56.

Table 56
Point prevalence of experiencing back pain per 100000 population from
New Zealand, 1992

Age groups (years)

<35 35–45 >45

Males 9100 13600 13 100
Females 9800 12100 13 800

Source: reference 57.
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Western Pacific Region — B
Table 57
Point prevalence of experiencing back paina per 100000 population from
the Philippines, 1983

Age groups (years)

5–14 15–44 45–64 ≥65

Males — 5400 12000 20 700
Females 500 3800 19600 11 100

a Lumbar pain.
Source: reference 58.

Point prevalence of severe or frequent pain, or pain lasting
more than 7 days
African Region — E
Table 58
Point prevalence of severe backa pain per 100000 population from Lesotho, 1993

Age group (years)

15–44

Males —
Females 10 120

a Low back pain.
Source: reference 59.

Region of the Americas — A
Table 59
Point prevalence of severe back paina per 100000 population from the USA, 1996

Age groups (years)

0–4 5–14 15–24 25–34 35–44 45–54 55–64 65–74 75–84 ≥85

Males — — 1210 2010 5210 9250 8990 9520 8010 9400
Females — — 1520 2350 3180 10220 11 690 10070 10 740 4890

a Self-reported chronic disabling low back pain.
Source: reference 60.

European Region — A
Table 60
Point prevalence of severe back paina per 100000 population from
Denmark, 1995

Age groups (years)

12–14 15–41

Males 6000 19 000
Females 6000 19 000

a Pain lasting more than 7 days.
Source: reference 61.
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Table 61
Point prevalence of severe back paina per 100000 population from Sweden,
1960–1971

Age band (years)

40–47

Males 7800
Females —

a Low back pain in males in the city of Goteborg.
Source: reference 62.

Western Pacific Region — A
Table 62
Point prevalence of severe back paina per 100000 population from New
Zealand, 1987–1988

Age band (years)

15+

Males 8500
Females 8500

a Pain lasting more than seven days.
Source: reference 56.

Month prevalence of experiencing back pain
Region of the Americas — B
Table 63
Month prevalence of experiencing back paina per 100000 population from
Brazil, 1999

Age band (years)

≥16

Males 31300
Females 31300

a Low back pain.
Source: reference 63.

European Region — A
Table 64
Month prevalence of experiencing back pain per 100000 population from
Sweden, 1989–1991

Age groups (years)

38–39 40–44 45–49 50–54 55–59 60–64

Males — — — — — —
Females 29 800 36900 30 900 34 100 37000 41 600

Source: reference 64.
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Month prevalence of severe or frequent pain, or pain lasting
more than seven days
European Region — A
Table 65
Month prevalence of severe back paina per 100000 population from
Sweden, 1989–1991

Age groups (years)

38–39 40–44 45–49 50–54 55–59 60–64

Males — — — — — —
Females 8080 9850 5560 11 940 10 030 16 850

a Severe or disabling pain.
Source: reference 64.

Western Pacific Region — A
Table 66
Month prevalence of severe back paina per 100000 population from
Australia, 1995

Age groups (years)

0–4 5–14 15–24 25–34 35–44 45–54 55–64 65–74 ≥75

Males — 100 900 1220 2540 3230 3060 2020 4210
Females — 70 530 1740 1830 2630 2680 2070 3230

a Disabling back pain in the past two weeks.
Source: reference 65.

Annual prevalence of experiencing back pain
African Region — E
Table 67
Annual prevalence of back paina per 100 000 population from South Africa,
1992

Age band (years)

15–44

Males 20 000
Females 20 000

a Workers with low back pain since starting their current jobs.
Source: reference 66.
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Region of the Americas — A
Table 68
Annual prevalence of back paina per 100000 population from Canada,
1985–1995

Age groups (years)

60–69 70–79

Males 21 000 25000
Females 26 000 39000

a Low back pain.
Source: reference 67.

Table 69
Annual prevalence of back paina per 100000 population from the USA, 1985

Age band (years)

18–70

Males 56000
Females 56000

a Back pain lasting one or more days.
Source: reference 68.

Table 70
Annual prevalence of back paina per 100000 population from the USA,
1992–1993

Age groups (years)

68–80 81–100

Males 43 000 38000
Females 53 000 51000

a Low back pain.
Source: reference 69.

South-East Asia Region — D
Table 71
Annual prevalence of back paina per 100000 population from India, 1988

Age band (years)

15–44

Males 61000
Females —

a Low back pain.
Source: reference 70.
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Table 72
Annual prevalence of back pain per 100000 population from Nepal, 1982

Age band (years)

≥15

Males 17 300
Females 18 400

Source: reference 71.

European Region — A
Table 73
Annual prevalence of back paina per 100 000 population from Denmark,
1998

Age band (years)

13–16

Males 49 300
Females 52 100

a Low back pain.
Source: reference 51.

Table 74
Annual prevalence of back pain per 100000 population from Sweden, 1996

Age groups (years)

20–29 30–39 40–49 50–59

Males 49 000 54 000 64000 59 000
Females 54 000 55 000 52000 59 000

Source: reference 52.

Table 75
Annual prevalence of back pain per 100000 population from Sweden, 1994

Age groups (years)

77–79 80–84 ≥85

Males 39 300 33 300 35600
Females 53 300 45 100 44400

Source: reference 72.

Table 76
Annual prevalence of back pain per 100000 population from the United
Kingdom, 1997–1998

Age groups (years)

20–29 30–39 40–49 50–59

Males 46 500 52 400 56400 56 600
Females 46 500 52 400 56400 56 600

Source: reference 73.
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Table 77
Annual prevalence of back pain per 100000 population from the United
Kingdom, 1987–1988

Age groups (years)

20–29 30–39 40–49 50–59

Males 34900 38 100 37 000 40 200
Females 34900 38 100 37 000 40 200

Source: reference 73.

Table 78
Annual prevalence of back pain per 100000 population from the
United Kingdom, 1998

Age groups (years)

16–24 25–44 45–54 55–64 ≥65

Males 30 000 36000 48 000 49 000 35 000
Females 35 000 37000 43 000 47 000 42 000

Source: reference 53.

Western Pacific Region — A
Table 79
Annual prevalence of back pain per 100000 population from New Zealand,
1987–1988

Age band (years)

≥15

Males 63700
Females 63700

Source: reference 56.

Table 80
Annual prevalence of back pain per 100000 population from New Zealand,
1992

Age groups (years)

<35 35–45 >45

Males 38700 31150 33 500
Females 40700 33500 35 500

Source: reference 57.
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Western Pacific Region — B
Table 81
Annual prevalence of back paina per 100 000 population from Hong Kong
SAR, China, 1990

Age groups (years)

70–79 80–89 ≥90

Males 22 000 24 000 36000
Females 56 000 55 000 51000

a Back pain: lumbar or thoracic (55–64% with pain report the pain as limiting activity).
Source: reference 67.

Table 82
Annual prevalence of back pain per 100000 population from Tokeleau, 1982

Age groups (years)

15–19 20–24 25–34 35–44 45–54 55–64 65–74 ≥75

Males 4900 12 100 11 800 22 500 21700 24400 12500 18 100
Females 4400 2000 15 700 9400 14300 21300 22200 14 300

Source: reference 74.

Table 83
Annual prevalence of back paina per 100 000 population from Hong Kong
SAR, China, 1994

Age groups (years)

<20 20–29 30–39 40–49 50–59 60–69 ≥70

Males 3000 22 000 9000 4000 4000 8000 3000
Females 5000 22 000 15 000 9000 14 000 14000 7000

a Low back pain.
Source: reference 36.

Annual prevalence of back pain that is severe or frequent
or lasts more than 7 days
Region of the Americas — A
Table 84
Annual prevalence of severe back paina per 100000 population from the
USA, 1985

Age groups (years)

18–34 35–49 50–64 ≥65

Males 13 240 17 290 17630 15 650
Females 17 560 22 910 23370 20 750

a Frequent back pain in the past 12 months.
Source: reference 75.
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Table 85
Annual prevalence of severe back paina per 100 000 population from the
USA, 1992–1993

Age groups (years)

68–80 81–100

Males 18 000 13000
Females 25 000 27000

a Low back pain on most days.
Source: reference 69.

European Region — A
Table 86
Annual prevalence of severe back paina per 100 000 population from
Denmark, 1998

Age group (years)

13–16

Males 13100
Females 25300

a Low back pain.
Source: reference 51.

Table 87
Annual prevalence of severe back paina per 100 000 population from
Switzerland

Age groups (years)

25–34 35–44 45–54 55–64 65–74

Males 20 200 20300 28 300 27 900 28 500
Females 31 100 27100 29 900 36 300 38 500

a Low back pain for more than 7 cumulative days.
Source: reference 76.

Table 88
Annual prevalence of severe back pain per 100000 population from the
United Kingdom, 1997–1998

Age groups (years)

20–29 30–39 40–49 50–59

Males 1200 2700 4200 3200
Females 1200 2700 4200 3200

Source: reference 73.
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Table 89
Annual prevalence of severe back pain per 100000 population from the
United Kingdom, 1987–1988

Age groups (years)

20–29 30–39 40–49 50–59

Males 3100 4800 3000 4700
Females 3100 4800 3000 4700

Source: reference 73.

Eastern Mediterranean Region — B
Table 90
Annual prevalence of severe back pain per 100000 population from Oman,
1987

Age groups (years)

16–25 26–35 36–45 46–55 56–65 ≥65

Males 13 500 17 000 35 000 40 500 50 000 27 500
Females 26 000 47 000 54 000 52 500 50 000 41 000

Source: reference 77.

Lifetime prevalence of experiencing back pain
Region of the Americas — A
Table 91
Lifetime prevalence of back pain per 100000 population from the USA, 1992

Age group (years)

12–15

Males 27 970
Females 32 830

Source: reference 78.

South-East Asia Region — B
Table 92
Lifetime prevalence of back pain per 100000 population from Thailand,
1997

Age group (years)

≥15

Males 27 700
Females 27 000

Source: reference 79.
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South-East Asia Region — D
Table 93
Lifetime prevalence of back paina per 100000 population from India, 1988

Age group (years)

15–44

Males 19000
Females —

a Low back pain of more than 10 separate episodes.
Source: reference 70.

European Region — A
Table 94
Lifetime prevalence of back pain per 100000 population from Belgium, 1991

Age groups (years)

15–19 20–34 35–49 50–64 ≥65

Males 45 120 53760 57 600 60 480 30 720
Females 48 880 58240 62 400 65 520 66 560

Source: reference 80.

Table 95
Lifetime prevalence of back paina per 100000 population from Denmark,
1998

Age group (years)

13–16

Males 49800
Females 67400

a Low back pain.
Source: reference 51.

Table 96
Lifetime prevalence of back pain per 100000 population from Sweden, 1994

Age groups (years)

77–79 80–84 ≥85

Males 9800 13300 13 600
Females 22100 16900 14 800

Source: reference 72.
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Eastern Mediterranean Region — D
Table 97
Lifetime prevalence of back pain per 100000 population from Pakistan,
1997

Age band (years)

≥15

Males 13 000
Females 26 000

Source: reference 81.

Western Pacific Region — A
Table 98
Lifetime prevalence of back paina per 100000 population from Japan, 1977

Age groups (years)

19 20–24 25–29 30–34 ≥35

Males 61 800 69 700 62 006 52300 70 000
Females 54 000 62 800 55 900 66700 66 600

a Low back pain in supermarket workers.
Source: reference 82.

Table 99
Lifetime prevalence of back paina per 100000 population from Japan, 1992

Age groups (years)

<20 20–29 30–39 40–49 50–59

Males 49 300 56 700 64 300 69800 63 500
Females 42 100 45 700 51 400 50200 39 700

a Low back pain.
Source: reference 55.

Table 100
Lifetime prevalence of back pain per 100000 population from New Zealand,
1992

Age groups (years)

<35 35–45 >45

Males 60 700 57 500 57000
Females 64 700 61 200 60900

Source: reference 57.
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Western Pacific Region — B
Table 101
Lifetime prevalence of back paina per 100000 population from Beijing,
China, 1992

Age groups (years)

15–19 20–29 30–39 40–49 50–59 ≥60

Males 14 000 25000 22 500 28 000 38000 31 000
Females 15 000 28000 31 500 52 000 50000 51 500

a Low back pain only reported above; neck and thoracic pain was noted in 3.3% of males
and 7.0% of females in the population studied.

Source: reference 83.

Table 102
Lifetime prevalence of back paina per 100000 population from Hong Kong
SAR, China, 1994

Age groups (years)

<20 20–29 30–39 40–49 50–59 60–69 ≥70

Males 8000 33 000 18 000 7000 14000 20 000 4000
Females 10 000 39 000 33 000 13 000 24000 21 000 12 000

a Low back pain (16.7% of all males and females aged 20–59 reported pain lasting four
or more weeks).

Source: reference 36.

Lifetime prevalence of back pain that is severe or frequent
or lasts more than seven days
Region of the Americas — A
Table 103
Lifetime prevalence of severe back paina per 100000 population from the
USA, 1988–1994

Age groups (years)

18–44 45–64 ≥65

Males 19900 30100 28 200
Females 19900 30100 28 800

a Back pain on most days for one month or more.
Source: reference 84.

Table 104
Lifetime prevalence of severe back pain per 100000 population from the
USA, 1992

Age band (years)

12–15

Males 6700
Females 8000

Source: reference 78.
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European Region — A
Table 105
Lifetime prevalence of severe back paina per 100000 population from the
United Kingdom, 1992

Age groups (years)

20–29 30–39 40–49 50–59

Males 8200 12 600 20800 23 100
Females 7700 13 100 16400 15 800

a Low back pain associated with a disability score of 9 or more.
Source: reference 85.

European Region — B

The Scientific Group did not identify a data set from European
Region — B and therefore suggested using the following data set
from Greece.

Table 106
Lifetime prevalence of severe back paina per 100000 population from
Greece

Age groups (years)

19–28 29–38 39–48 49–58 59–68 >68

Males 1557 4902 11 494 9335 7 143 4991
Females 1593 5781 12 182 10 881 10 534 7778

a Self-reported chronic back pain.
Source: reference 86.

Eastern Mediterranean Region — B

The Scientific Group did not identify a data set from Eastern Mediter-
ranean Region — B and therefore suggested using the following data
set from Greece.

Table 107
Lifetime prevalence of severe back paina per 100000 population from
Greece

Age groups (years)

19–28 29–38 39–48 49–58 59–68 >68

Males 1557 4902 11 494 9335 7143 4991
Females 1593 5781 12 182 10 881 10 534 7778

a Self-reported chronic back pain
Source: reference 86.
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Western Pacific Region — A
Table 108
Lifetime prevalence of severe back paina per 100000 population from
Japan, 1977

Age groups (years)

19 20–24 25–29 30–34 ≥35

Males 17 100 18200 19 300 19 700 35 000
Females 9600 19600 20 000 — 33 300

a Low back pain in supermarket workers, its severity indicating a need for medical
examination.

Source: reference 82.

Western Pacific Region — B
Table 109
Lifetime prevalence of severe back paina per 100000 population from
Shantou, China, 1992

Age groups (years)

15–19 20–29 30–39 40–49 50–59 ≥60

Males 2000 2500 5000 4500 5000 5500
Females 3000 3500 5500 5500 8000 6000

a Low back pain only reported above; neck and thoracic pain were noted in 0.7% of
males and 0.5% of females of the population studied.

Source: reference 83.

Limb trauma
African Region — D
Table 110
Prevalence of limb trauma per 100000 population from Ghana, 1999

Age groups (years)

0–4 5–14 15–44 45–59 ≥60

Males 540 1320 2480 1960 2830
Females 560 880 1580 3620 3710

Source: reference 87.

Region of the Americas — A
Table 111
Prevalence of limb traumaa per 100000 population from the USA, 1996

Age groups (years)

0–4 5–14 15–24 25–34 35–44 45–54 55–64 65–74 75–84 ≥85

Males 55 110 127 88 49 53 68 12 36 0
Females 33 49 82 84 43 31 63 51 166 41

a Self-reported trauma, all limbs.
Source: reference 88.
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Table 112
Prevalence of limb traumaa per 100 000 population from the USA, 1996

Age groups (years)

0–4 5–14 15–24 25–34 35–44 45–54 55–64 65–74 75–84 ≥85

Males 101 161 301 279 255 238 259 392 1002 2956
Females 71 80 110 110 135 185 332 783 2264 5479

a Cases based on hospital discharges, all limbs.
Source: reference 89.

Table 113
Prevalence of lower limb traumaa per 100000 population from the USA, 1996

Age groups (years)

0–4 5–14 15–24 25–34 35–44 45–54 55–64 65–74 75–84 ≥85

Males 20 54 27 24 21 30 39 0 36 0
Females 0 15 41 52 11 15 16 28 35 0

a Self-reported trauma, lower limbs.
Source: Reference 88.

Table 114
Prevalence of lower limb traumaa per 100000 population from the USA, 1996

Age groups (years)

0–4 5–14 15–24 25–34 35–44 45–54 55–64 65–74 75–84 ≥85

Males 61 84 191 173 167 164 191 321 907 2762
Females 34 39 79 81 102 145 263 649 2000 5016

a Cases based on hospital discharges.
Source: reference 89.

Table 115
Prevalence of upper limb trauma per 100 000 population from the USA, 1996

Age groups (years)

0–4 5–14 15–24 25–34 35–44 45–54 55–64 65–74 75–84 ≥85

Males 35 57 100 64 28 24 26 12 0 0
Females 33 34 41 32 31 16 47 23 131 47

a Self-reported trauma, upper limbs.
Source: reference 88.

Table 116
Prevalence of upper limb traumaa per 100000 population from the USA, 1996

Age groups (years)

0–4 5–14 15–24 25–34 35–44 45–54 55–64 65–74 75–84 ≥85

Males 40 77 110 106 87 75 67 71 95 194
Females 38 41 31 30 33 42 69 135 264 463

a Cases based on hospital discharges.
Source: reference 89.
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