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Policy brief
Screening in Europe’

The attack on disease must not be meddlesome; the desire to do

something must be guided by sure argument that good will come of it.
Gibson AG. The Physician’s Art. Oxford: The Clarendon Press, 1933

INTRODUCTION

The concept of screening in health care - that is, actively seeking to identify
a disease or pre-disease condition in individuals who are presumed and
presume themselves to be healthy — grew rapidly during the twentieth
century and is now widely accepted in most of the developed world. Used
wisely, it can be a powerful tool in the prevention of disease. But it is
essential to observe the long-established principles and criteria and resist
the introduction of screening practices that do not meet these requirements.

We begin this summary by outlining the historical background to screening
and by looking at some definitions of the practice based on experience in
the United States and the United Kingdom but relevant more widely. We go
on to examine the criteria for screening and its evaluation and the benefits
and disadvantages of the practice. We then consider a number of key
issues that are relevant at all stages and to every type of screening in any
country. Finally, we look at current screening practices within the European
Union (EU), using the United Kingdom as a model, before drawing a
number of general conclusions.

Historical background

The benefits of screening for disease prevention were first demonstrated

in the 1940s by the use of mass miniature radiography (MMR) for the
identification of individuals with tuberculosis (TB). After the end of the
Second World War, when effective treatment for TB was introduced, the
use of MMR became widespread in many western countries, including the
United States and the United Kingdom.

* Based on Holland WW, Stewart S (2005). Screening in Disease Prevention: What Works2
Oxford: Radcliffe Publishing Ltd in association with The Nuffield Trust and the European
Observatory on Health Systems and Policies.
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Gradually the concept of screening began to be considered equally
applicable to the prevention of other diseases. The United States led the
way, and in 1961 Thorner and Remein of the US Public Health Service
published the first comprehensive review of the principles of screening.!
In 1968, Wilson and Jungner produced their Principles and Practice of
Screening for Disease, which was published as a World Health
Organization monograph.? This remains a landmark contribution to the
screening literature.

In the late 1960s, screening came to the forefront of the health agenda in
the United Kingdom. The Nuffield Provincial Hospitals Trust convened a
working party on screening under the chairmanship of Professor Tom
McKeown. The report highlighted two main conclusions.? First, evaluation of
ten screening procedures had revealed that in six of these, at least some of
the basic principles and criteria were not being met; second, that the
existing research and administrative framework for screening was
inadequate and needed to be strengthened. The unmanaged introduction of
screening for cervical cancer, for example, illustrated very clearly the need
for national planning and coordination before any programme could be
introduced into the National Health Service or any other health care system.

In this context, the Ministry of Health created a Joint Standing Committee on
Screening in Medical Care but, although this met between 1969 and
1980, its terms of reference were purely advisory and its authority and
effectiveness were limited. The establishment in 1996 of the United
Kingdom National Screening Committee (NSC) filled this planning gap and
created a mechanism to influence the implementation and evaluation of
effective national screening programmes and to identify areas for further
research. The NSC reports to ministers and represents an important central
reference point for all considerations of screening in the United Kingdom.*
This provides an important model for other countries.

DEFINITIONS

There have been various definitions of screening over the years and a
number of the most commonly used in the United States and the United
Kingdom are summarized in Table 1.

Put simply, what we are talking about in screening is seeking to identify a
disease or pre-disease condition in apparently healthy individuals. The most
recent definition from the UK NSC” introduces the risk to benefit concept,



Table 1: Definitions of screening

Source

Definition

US Commission on
Chronic lllness

(1957)3

McKeown (1968)3

Wilson and Jungner
(1968)2

NSC - First Report
(1998)°

NSC - Second Report
(2000)”

Screening is the presumptive identification of
unrecognized disease or defect by the application of
tests, examinations or other procedures, which can
be applied rapidly. Screening tests sort out apparently
well persons who apparently have a disease from
those who probably do not.

Screening is medical investigation which does not
arise from a patient’s request for advice for a specific
complaint.

Mass screening is the large-scale screening of whole
population groups. Selective screening is screening
of certain high-risk groups in the population.
Multiphasic screening is the administration of two or
more screening tests to large groups of people.
Surveillance is long-term observation of individual
populations. Case-finding is screening of patients
already in contact with the health services to detect
disease and start treatment. Early disease detection
refers to all types of screening.

Screening is the systematic application of test or
inquiry to identify individuals at sufficient risk of a
specific disorder to warrant further investigation or
direct preventive action among persons who have
not sought medical aftention on account of symptoms
of that disorder.

Screening is a public health service in which
members of a defined population, who do not
necessarily perceive that they are at risk of, or are
already czfected by, a disease or its complications,
are asked a question or offered a test to identify
those individuals who are more likely to be helped
than harmed by further tests or treatment to retﬁJce
the risk of disease or its complications.

acknowledging that screening can harm as well as help - a response
perhaps to the increasing public climate of complaint and litigation. It is
important also to distinguish between population screening (where people
thought to be at risk are invited for screening, as in the national
programmes for cancer of the breast and cervix), and opportunistic
screening for prevention or case-finding (where individuals have sought
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Table 2: Summary of criteria for screening

Category  Criteria

Condition  The condition sought should be an important health problem
whose natural history, including development from latent to
declared disease, is adequately understood. The condition
should have a recognizable latent or early symptomatic stage.

Diagnosis  There should be a suitable diagnostic test that is available, safe
and acceptable to the population concerned. There should be
an agreed policy, based on respectable test findings and national
standards, as to whom to regard as patients, and the whole
process should be a continuing one.

Treatment  There should be an accepted and established treatment or
intervention for individuals identified as having the disease or
pre-disease condition and facilities for treatment should be
available.

Cost The cost of casefinding (including diagnosis and treatment)
should be economically balanced in relation to possible
expenditure on medical care as a whole.

medical advice for a specific symptom or complaint and opportunity is
taken to suggest various other tests, such as the measurement of blood
pressure or cholesterol, appropriate to their age and sex).

CRITERIA FOR SCREENING

The basic criteria to be fulfilled before screening for any condition is
infroduced have been stated clearly over many years. They are fundamental
to the integrity of the screening process in any country. They are reproduced
in full on the UK National Screening Committee’s web site (www.nsc.nhs.uk),
and are summarized in Table 2.

Evaluation must also be an integral part of any screening procedure. In
1971, Cochrane and Holland® suggested seven criteria for evaluation and
these remain as valid today as they were then (Table 3).

BENEFITS AND DISADVANTAGES

The benefits and disadvantages of screening have been fully described over
the years and have been elegantly summarized by Chamberlain® (Table 4).



Table 3: Summary of criteria for evaluation of screening

Factor Criteria

Simplicity The test should be simple to perform, easy to interpret and,
where possible, capable of use by paramedics and other
personnel.

Acceptability Since participation in screening is voluntary, the test must be
acceptable to those undergoing it.

Accuracy The test must give a true measurement of the condition or
symptom under investigation.

Cost The expense of the test must be considered in relation to the
benefits of early detection of the disease.

Repeatability The test should give consistent results in repeated trials.

Sensitivity  The test should be capable of giving a positive finding when
the individual being screened has the condition being sought.

Specificity  The test should be capable of giving a negative finding when

the individual being screened does not have the condition
being sought.

Table 4: Benefits and disadvantages of screening

Benefits Disadvantages

Improved prognosis for some  Longer morbidity in cases where prognosis is
cases detected unaltered

Less-radical treatment which ~ Overtreatment of questionable abnormalities

cures some early cases

Resource savings Resource costs
Reassurance for those with False reassurance for those with false-
negative test results negative results

Anxiety and sometimes morbidity for those
with false-positive results

Hazard of screening test itself

Source: Chamberlain.? Reproduced by kind permission of the author and publisher.
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The benefits are straightforward. Early and accurate diagnosis and
intervention will lead to an improved prognosis in some patients. At this
stage freatment may need to be less radical. Scarce health services
resources will be saved by treating diseases before they progress, and those
with true-negative test results can be reassured.

The disadvantages are more complex. There will be longer periods of
morbidity for patients whose prognosis is unchanged and there may be
overtreatment of non-serious conditions or abnormalities identified. There are
also resource costs in finding more illness both in terms of the tests themselves,
the personnel costs and the subsequent management of whatever is found.
There is the unpalatable certainty that some individuals with false-negative
results will be given unfounded reassurance and that some with false-
positive results will experience, at the very least, unnecessary anxiety and,
at the worst, inappropriate treatment. Finally, there is the possibility,
however remote, of hazard from the screening fest itself.

There is a need for balance in the screening debate, between the extremes
of enthusiasm and scepticism. Two points are particularly relevant here.
The first is that there may be public demand (fuelled by vested interests) for
the intfroduction of a screening test that does not meet the established
criteria; an example of this is in screening for cancer of the prostate where
the current screening fest — prostate-specific antigen (PSA) — does not meet
the criteria for accuracy or specificity. The second point is that the rhetoric
behind the introduction of a screening programme may not match the reality
of its implementation in routine practice; this is illustrated in screening for
diabetic retinopathy in Glasgow, Scotland, where retention of staff, non-
attendance and over-referral of patients with minor defects are some of the
practicalities creating problems.'?

KEY ISSUES IN SCREENING
There are a number of key issues that are relevant at all stages and in every
type of screening programme in any country, and are closely interrelated.

Genetics

Genetic screening is an area that has developed very rapidly in recent
years with the mapping of the human genome. Many see it as opening up
a new era in the prevention, early diagnosis and identification of disease.
However, caution is essential.



The two most frequently cited objectives of screening for a recessive carrier
state, for example, are to reduce the prevalence of the disorder and to
inform the reproductive choices of individuals and couples at risk.
Information is thus regarded as worthwhile in itself, regardless of the
possibility of prevention or treatment. While this type of screening can
certainly help to evaluate risk and may be appropriate in certain high-risk
groups, if nothing can be done to alter the finding, the need for and use of
such information must be very carefully considered. Is it useful to diagnose
without being able to treat?

The main purpose of genetic screening at present is to prevent rather than
treat disease. In this it differs from much current screening practice and it
must not be allowed to overlook the basic principles and criteria of
screening. Open debate on the best way forward is urgent and the ethical
and human implications of the use of the human genome must be
considered and patient autonomy safeguarded.

Information

Few would disagree that clear information about the benefits and harms of
any screening procedure should be available to all individuals invited to
participate in any programme. In practice, however, this often involves
nothing more than providing a leaflet and possibly offering a brief
discussion with a health professional with the emphasis on achieving a
positive response. This is not enough.

Information provided should be based on results from respectable scientific
trials in a form that is acceptable, accessible and useful to those receiving
it. There must be information about the whole screening process, including
follow-up tests, some of which may be invasive and unpleasant. We should
also resist the current tendency towards “disease-mongering”, where
ordinary and inevitable life processes, such as shyness and baldness, are
transformed into medical conditions amenable to treatment by those seeking
to promote their products.

Information is thus another central concept in modern health care in general
and screening in particular. It must be provided not, as so often in the past,
with the purpose of encouraging participation in a programme, but to give
a balanced and understandable picture of the options and the possible
outcomes, with the end-point being truly informed consent (or refusal) to
participate.
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Economics

Economic aspects of screening have come to the fore in the consideration of
screening in the last decade. This is partly due to theoretical advances in
the application of economic principles in health services but also because it
has been realized that some screening procedures require large amounts of
resources with litfle benefit to the population. With the increase in the
perception by both policy-makers and the public that stringent criteria must
be applied before screening procedures are introduced, economic facts
have been increasingly demanded in order to try to quantify the costs and
benefits in terms that are more readily understood.

As economic theory has entered the field, it has been increasingly
recognized that screening is not a universal panacea and that it may also
do harm. All screening procedures involve the examination and testing of
large numbers of individuals in order to find the few with an abnormality.
There are two main consequences of this.

First, those who undergo screening are often understandably anxious while
waiting for the result and become even more anxious if they have to
undergo further investigation. These further investigations may not be pain-
or risk-free and people eventually found to be clear of disease may still
have a residual anxiety that something may be wrong.

Second, although most screening tests are simple, relatively cheap
procedures in themselves, the actual costs are by no means trivial because
of the large numbers involved. Some screening tests that are advocated
(often by “for-profit” providers) — for example, whole-body scanning - are
expensive. Further investigation of those found to be positive on screening,
many of whom will eventually prove negative, is also likely to be expensive.

A screening service provided for one population consumes resources that
will be unavailable for use elsewhere. Economic approaches may
demonstrate conflicting aspects of policy decisions — for example,

increasing efficiency may reduce equity. They may also highlight the
differing perspectives of providers, consumers and industry. In all health
services, however funded, financial resources are, and will continue to be,
insufficient; expert economic analysis and advice must be an integral part of
the system and must help to guide policy.



Ethics

Ethical considerations, such as the harm-to-benefit ratio, must be paramount
whenever a screening programme is being put forward for implementation.
In all instances there are going to be disadvantages to some members of
the population screened. All screening examinations are preliminary and
will involve further investigation to verify that those who screen positive
really do have the abnormality and require treatment (true positives), and to
eliminate those who screen positive but do not actually have the abnormality
(false positives). Those individuals with negative test results will not normally
be tested further, although some of them may actually have the abnormality
in question (false negatives). This obviously has serious implications.

Screening tests, even with all the safeguards, can never be foolproof and
are subject to human and technical error and variation so that even with
the most thorough quality assurance mechanisms, mistakes will occur. In
any assessment of screening in a population an assessment has to be made
of the harm-to-benefit ratio.

Any abnormality identified, whether in a national screening programme or
in primary care, must be treatable and the investigation itself must not
cause harm. Many believe that early diagnosis, particularly of cancer and
heart disease, will lead to the possibility of treatment and improvement in
prognosis. This is an attractive concept and can lead to a demand for a
screening procedure to be introduced, irrespective of whether it has been
shown that diagnosis guarantees an improved outcome. The belief that
identifying the presence of a condition equates with the ability to alter its
natural history may beguile the public but is unfortunately false.

Through advances in technology, the potential for testing — particularly in
the field of genetics — is immense. However, the technical ability to perform
a screening procedure does not guarantee its ethical acceptability, as many
experiments in other areas of science and medicine illustrate. More than
ever before it is vital that the key principles on which screening should be
based remain in sharp focus.

Audit, evaluation and quality control

In any screening programme, as with any other service programme,
adequate steps must be taken to ensure that the original objectives are
being met and that the methodology meets appropriate standards.
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The ideal method for evaluating a screening programme is the randomized
controlled trial in which individuals in a population are allocated, at
random, either to a group that is screened or to a group that receives only
its normal medical care. Randomized controlled trials are expensive and
difficult to manage and may also be ethically questionable in situations
where the control group is denied treatment for the condition in question.
Despite this, the UK National Screening Committee will only recommend the
infroduction of any new screening programme after assessing the findings of
a properly conducted randomized controlled trial. The Committee also
keeps all screening programmes under regular review to ensure that they
continue to perform in the way intended and continue to be effective.

The components of an effectively organized screening programme have
been described by Hakama'' and are summarized in Box 1.

The importance of maintaining the quality of screening programmes should
never be underestimated. Evaluation, audit and quality control should be an
integral part of any screening programme to ensure that it is achieving what
it has set out to do in a way that is acceptable to those involved.

CURRENT SCREENING PROGRAMMES IN THE UNITED KINGDOM

We recommend the following screening programmes at each stage of the
life-cycle based on our experience in the United Kingdom. The situation
varies throughout the EU, as we illustrate in the next section.

Antenatal and neonatal screening*

Two issues should be emphasized in the context of antenatal screening.
The first is that care must be taken not to medicalize this usually normal
stage of life where most pregnancies have a successful outcome. The second
is that there must be full, balanced and understandable information
available for pregnant women and properly trained health professionals
with time to provide and/or explain it. This is important for all pregnant
women but particularly for those who experience difficulty and defect.

Our recommendations for screening in the antenatal period are summarized

in Table 5.

* Key references: www.healthforallchildren.co.uk; www.nelh.nhs.uk/screening/child



Box 1: Components of an effectively organized screening programme

e The target population should be identified.
e Individuals in the population who are to be screened need to be identified.

e All those eligible for screening should be encouraged to attend — for example,
by issuing a personal invitation, and offering suitable timing of screening
examinations to suit the needs of those involved.

e There should be adequate premises, equipment and staff to ensure that the
screening examination is done under pleasant circumstances and is acceptable
to those attending.

e There should be an appropriate, satisfactory method of ensuring the
maintenance of the best standards of the test(s) by:

i initial and continuing training of the personnel conducting the test(s);

i demonstration (by appropriate records) of the maintenance standards of
equipment used in the examination — for example, calibration of X-ray
machines in mammography;

iii  routine checks of the validity of the tests performed — for example,
random duplicate measurements for biochemistry, cytology, and
reading of X-rays.

e There should be adequate and appropriate facilities for the diagnosis and
treatment of any individual found to require this. There should be as little
delay as possible between the screening attendance, advice that the
screening test was negative, advice that the screening test result required
further investigation, and referral to the appropriate centre for further
investigation or treatment. A timetable should be established for these different
procedures and there should be continuous monitoring to ensure that the
time intervals between the various stages are complied with.

e There should be regular checks to ascertain the satisfaction level of those
who have undergone the screening process — those investigated, the
screen-negatives and those invited who have not participated.

Finally, regular periodic checks should be made of the records of the
screened individuals to ascertain their adequacy.
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Table 5: Our recommendations for screening in the antenatal period

Routine

Anaemia

Blood group and RhD status Blood test Early in pregnancy with
Hepatitis B effective follow-up for any
HIV abnormalities identified

Risk factors for pre-eclampsia
Rubella immunity

Syphilis

Asymptomatic bacteriuria Urine test As above

Fetal anomalies Ultrasound and  Between 18 and 20 weeks
Anencephaly blood test, if with effective follow-up
Spina bifida indicated

Chromosome abnormalities Quadruple serum Second trimester with
Down syndrome tests, ultrasound  effective follow-up

High risk only

Thalassaemia/sickle cell disease
Tay-Sachs disease

Under research review
Duchenne muscular dystrophy
Chlamydia

Gestational diabetes

Fragile X syndrome

Hepatitis C

Genital herpes

HTLV1

Streptococcus B

Screening procedures in the neonatal period can be divided into those that
are part of routine screening for all newborn babies either by clinical
examination or biochemical tests and those procedures for conditions such
as hearing loss that will require separate testing. Our recommendations are
summarized in Table 6.

The UK National Screening Committee aims to produce a single
coordinated Antenatal and Neonatal Screening Programme throughout the
country and, while considerable progress has been made, much remains to
be done to improve the organization and equity of services for this life
stage.



Table 6: Our recommendations for screening in the neonatal period

Condition Comment

Routine

Bloodspot

Phenylketonuria

Congenital hypothyroidism Must be properly evaluated

Cystic fibrosis In process of introduction for all neonates

Sickle cell disease

Physical examination

Congenital heart disease Adequate training programmes in
Congenital cataract physical examination must be developed
Cryptorchism

Congenital dislocation of the hip/  Use of ultrasound as primary screening
developmental dysplasia of the hip test to be evaluated
Other congenital malformations

Other tests
Hearing impairment Implementation ongoing

Under research review
Biotinidase deficiency
Congenital adrenal hyperplasia
Duchenne muscular dystrophy

Screening and surveillance in childhood and adolescence*

Screening and surveillance (or observation) in childhood are important in
following up difficulties already identified and in diagnosing disorders for
which effective treatment is available. It should be a seamless extension of
antenatal and neonatal care and provides the opportunity for establishing a
basis for good health in later life with appropriate advice on healthy eating,
home and road safety, and immunization. All reasonable steps should be
taken at this early stage to promote good health and prevent illness.

Our recommendations for screening in childhood are summarized in Table 7.

Childhood is the time to build on the care given in the antenatal and
neonatal periods that should have identified any major problems and
instigated treatment where appropriate. Vigilance to find any abnormalities
not previously detected is important, but since the vast majority of children

* Key references: www.healthforallchildren.co.uk; www.nelh.nhs.uk/screening/child

13
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Table 7: Our recommendations for screening in childhood

Condition Comment
Hearing impairment e Follow-up on neonatal programme where
indicated

School entry “sweep” test to continue

e Casefinding to identify late onset or
progressive impairment

* Investigation of any children with educational
or behavioural problems

Amblyopia and impaired Orthoptist screening in 4-5-year-olds
vision e Attention to be paid to children who miss
this test for any reason

Dental disease ® School dental screening mandatory and
should continue, but should be kept under
research review
Early contact with dentists to be encouraged
Problems include shortage of dentists cng
lack of parental compliance, especially
among the more deprived

Congenital hip dysplasia/ Children identified by neonatal screening to

developmental dysplasia of be reviewed

the hip (CHD/DDH) Parental observations and concerns to be
investigated

Deprived, disadvantaged or Need to identify such children and instigate
socially isolated children screening/case-finding where relevant

are healthy, the focus should be on laying good foundations for
maintenance of that health in the future. The growing problem of childhood
obesity is not at present a matter for screening, although advice on weight
control, exercise and healthy eating should be available in primary care
and in school. Since weight/height measurements are taken regularly at
various ages by GPs and in schools, action should be taken on the results to
try to improve the diet of children and encourage their participation in
games and exercise rather than submitting them to a “screening” test.

The more deprived and disadvantaged children and those who have recently
arrived from abroad as refugees or asylum seekers may have missed out on
earlier medical and dental checks and strenuous efforts should be made to
identify them to make sure that any omissions or inequities are minimized.



Table 8: Our recommendation for screening in adolescence and early adulthood

Condition Comment

Chlamydia  Opportunistic screening of those aged 25 and under who
access sexual health services or primary care

Screening in adolescents and young adults is another crucial area that
needs fo be approached with sensitivity. This is a period of life when formal
contact with the health service is infrequent for most individuals. But it is
also a time when individuals are coping with profound physical and
emotional changes and seeking their independence, but often lack the
experience and judgement to use it wisely.

The margins between childhood and adolescence are becoming blurred
with many children appearing to mature earlier, physically, if not
emotionally. It is a difficult period of adjustment towards adulthood and one
that is poorly understood, partly due to the difficulties of communication.
The focus of screening and surveillance at this sensitive stage should take
account of what adolescents and young adults themselves feel they require
and how it can be most effectively provided. Among their main needs are:

e accessible confidential health services;

® greater involvement in planning services;

* health education that reflects their experiences, especially about drugs
and alcohol;

* specialized advice centres for those with drug problems.

The most constructive approach in this age group is opportunistic case-
finding in primary and community care with sensitive and confidential
advice, support and health education provided in a way and at a place
that is acceptable and helpful to young people to enable them more
successfully to bridge the difficult gap between childhood and maturity.

The only screening programme that we would consider appropriate in

adolescence and early adulthood is the opportunistic programme for
Chlamydia, as detailed in Table 8.

15
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Screening in adults

Screening in adults is potentially big business. Media interest in health is
insatiable, and anyone who reads the newspapers, watches television or
listens to radio can hardly fail to be aware of the various diseases that may
be lying in wait for them. Of course, it is of benefit if potential health
problems can be identified early and treated, or at least alleviated. But
society must beware of turning health into an obsession and must resist both
the increasing medicalization of life and the growing politicization of
medicine. Above all, before any further national screening programme is
intfroduced, it must be clear that the long-established screening criteria are
satisfied and that the evidence base exists.

The national programmes for breast and cervical cancer should be
continued but kept under review with an emphasis on quality control and on
providing balanced and understandable information to enable women to
make a truly informed choice without pressure from health professionals on
whether or not to participate. Efforts must also be made to improve
coverage of those at highest risk.

A national programme of screening for colorectal cancer by faecal occult
blood testing in adults aged from 50 to 74 years has been agreed in the
United Kingdom but it is essential that adequate diagnostic, treatment and
follow-up facilities are in place before it is introduced.

Screening for risk factors of coronary heart disease and stroke should be
carried out in the primary care sefting with advice, treatment and follow-up
as appropriate.

In the case of abdominal aortic aneurysm, it now seems clear that
ultrasound screening in men aged 65 years and over would reduce
mortality from this condition, although the benefit for those aged over 75
years has been questioned. As with colorectal cancer, however, national
implementation should await the certainty that adequate facilities and
resources are available.

In the case of screening for diabetic retinopathy, close attention must be
paid to audit and the need to be absolutely clear about how, when and
where to screen. Anecdotal evidence from Scotland suggests that the size of
the problem may have been underestimated and that the reality of
implementation does not match up to the rhetoric.



Table 9: Our recommendations for screening in adults

Condition Comment

Breast cancer National programme should be continued but kept
under close review with emphasis on quality control,
staff training and good information.

Cervical cancer National programme should be continued with
review of alternative types of tests and of age range
of those eligible and frequency of screening.

Good information to be a priority.

Colorectal cancer National screening programme by faecal occult
blood testing for adults aged 50-74 years.

Abdominal aortic Ultrasound screening of men aged 65 and over
aneurysm seems a reasonable proposition provided the
necessary resources are in place.

Diabetic retinopathy National programme of screening for all diabetics
aged over 12. It is essential to be quite clear about
how, when and where screening should happen to
ensure effective implementation.

Risk factors for Weight surveillance /case-finding approach in
coronary heart disease primary care.

(CHD)/stroke

Blood pressure

Cholesterol

Smoking cessation

Screening in adults is an area ripe for exploitation from private and
commercial sectors. It is essential that there is respectable scientific evidence
of benefit before any further programmes are introduced. Skrabanek'’s
contention that “medicine has no mandate to be meddlesome in the lives of
those who do not need it"'? remains valid.

Our recommendations for screening in adults are summarized in Table 9.

Screening in the elderly

Society is facing a major challenge in how best to maintain health and
quality of life in populations where the proportion of people aged over 60
years now outnumbers those aged under 16 and the number of individuals
aged over 85 is rising.

17
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Table 10: Our recommendations for screening in the elderly

Physical assessment Mental assessment Social assessment
Hypertension Depression Falls

Early heart failure Alcohol use Undernutrition
Hearing loss Isolation

Vision loss

Incontinence

Lack of physical activity
Foot problems

Review of medication

A system of regular surveillance and casefinding in primary care would
seem to be the most appropriate form of screening, particularly in those
aged 75 and over, but the resource implications of this must be confronted.
Several simple tests, such as identifying difficulties with sight or hearing or
problems with feet, can make a huge difference to the comfort and quality
of life. Depression is another area where identification and treatment could
improve well-being. Social and community support are also vital in enabling
older people to enjoy as independent and contented a life as possible.

The emphasis in screening at this stage of life should be on improving
quality of life and preserving function and independence, rather than on
providing “heroic” treatments to prevent mortality.

Our recommendations for screening of the elderly in primary care are
summarized in Table 10.

SCREENING PRACTICE WITHIN THE EU

In this section we review briefly the position on screening in 28 countries,
with regard, where relevant, to cervical, breast and colorectal cancers,
phenylketonuria, Down syndrome, spina bifida, HIV, TB and Chlamydia.
Detailed information on screening in the original 15 countries of the EU can
be found in Annexe 1; information on screening in the New Member States
and the Candidate Countries of Turkey and Bulgaria is provided in Annexe

2.

The screening situation across Europe is generally very different from that in
the United Kingdom because of the differing structures and financing of
health services. Few other countries have a single national body to review



screening practice and policy, and population registers for recall and
follow-up of patients are also comparatively rare. Screening tends to be
targeted at individuals rather than populations and not all countries adhere
to the criteria summarized in Table 1. In many countries health service
provision is devolved to local or regional government and screening
practice in different areas can vary widely as a result.

Antenatal screening: Down syndrome and spina bifida

The situation in relation to screening in the antenatal period in the United
Kingdom has been described in the previous section and summarized in
Table 5. Elsewhere in Europe screening at this stage of life seems to focus
on Down syndrome and spina bifida.

In Denmark, from September 2004, pregnant women have had the option
of undergoing an examination to indicate risk of Down syndrome and of
having a fest for spina bifida.

In Finland, participation in the screening of Down syndrome and spina bifida
is voluntary. Almost all municipalities offer ultrasonic scanning for pregnancy
in weeks 13-14 and 16-19. Amniocentesis and serum screening are
provided for women between 35 and 40 years of age (the age limit depends
on the municipality — for example, in Helsinki the age limit is 40 years).

In France, Down syndrome is systematically screened for in prenatal
examinations. A blood test is offered to every pregnant woman.
Amniocentesis is systematically offered to women considered to be at risk:
mothers aged 38 years or over, those who have had abnormal blood test
results, defects detected in previous pregnancies, or where there are
chromosomal anomalies in parents. Spina bifida is detected by ultrasound
in week 17 of pregnancy.

In Greece, pregnant women aged 35 years and over are offered
amniocentesis.

In ltaly, guidelines are very vague but a test for Down syndrome is
recommended fo all women at risk and for those aged over 35 years. The
take-up of antenatal screening varies across regions.

In the Netherlands, tests for Down syndrome and spina bifida (triple tests) are
recommended for all women aged over 35 years at three months of pregnancy.
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In Spain, antenatal screening is performed either in primary care or in
hospital. The guidelines for monitoring a normal pregnancy include: triple
screening for Down syndrome and spina bifida, virus serology for hepatitis
B, Rh incompatibility, virus serology for rubella and serology for Toxoplasma
gondii. Amniocentesis is highly recommended for women over the age of
35 years.

In Sweden, all pregnant women are offered one ultrasound scan in the
second trimester (gestational weeks 15-20) and 97% of women comply.
Women aged 35 years or older are given more detailed information by a
physician and are offered amniocentesis routinely.

In Bulgaria, a selective national antenatal screening programme is in place.
Amniocentesis is offered free of charge to all pregnant women over 35
years of age, to women who already have a child suffering from any
congenital malformation, and to those referred by a genealogist.

In the Czech Republic and Estonia, testing for spina bifida and Down
syndrome is part of basic screening during the prenatal period. Genetic
testing is part of routine prenatal care for pregnant women over 37 years of
age and where indicated among younger pregnant women. Two
ultrasounds are also part of the routine management of all pregnancies.

In Hungary, ultrasound examination for Down syndrome is carried out in
week 12 of pregnancy.

In Latvia, tests for Down syndrome are provided for pregnant women
considered at high risk in weeks 11 and 17 of pregnancy. High-risk groups
include women over 35 years of age; father over 45 years of age; one or
both parents previously affected by radiation; or those women who have
had an acute viral infection during the first trimester of pregnancy.

In Lithuania, screening for Down syndrome is performed only on those
considered at risk, or if specifically requested. All pregnant women aged
35 and over, those who have previously had babies with congenital
abnormalities, and those who request it are sent to the Human Genetics
Centre for a triple test which is performed during weeks 14-15 of
pregnancy. Routine ultrasound examinations are performed during weeks

18-20 and 30-32 of pregnancy.



Neonatal screening: phenylketonuria

The situation in relation to screening in the antenatal period in the United
Kingdom has been described in the previous section and summarized in
Table 6. The UK Newborn Screening Programme Centre was established
in 2002 with a remit to monitor and improve the quality of newborn

bloodspot screening procedures and their outcomes for parents and their

babies.

In France, neonatal examination is routine for neonates. This includes blood
testing for phenylketonuria, congenital hypothyroidism, adrenal hyperplasia,
haemoglobinopathies/sickle cell anaemia and cystic fibrosis.

Screening for phenylketonuria is recommended in all countries belonging to
the EU before May 2004, except Finland, where screening of the native
Finnish population is not considered necessary (screening is done, however,
if both parents are of western European, American, or Jewish, Kurdish or
Yugoslavian origin). In the new Member States and Candidate Countries,
screening for phenylketonuria is recommended in Bulgaria, the Czech
Republic, Estonia, Hungary, Latvia, Lithuania, Slovakia and Slovenia.

Breast cancer

The situation in relation to screening for cancer of the breast in the United

Kingdom has been described in the previous section and is summarized in
Table 9.

In Belgium, based on the directives developed by Europe Against Cancer,
the three Communities and the Federal Government signed a protocol, in
October 2000, to organize and finance a national campaign of breast
cancer screening for women aged 50-69 years. The responsibility for the
coordination of the campaign rests with 11 recognized screening centres.
There are five centres in Wallonia (one per province), five in Flanders (in
the four Flemish universities and in Bruges) and one in Brussels. The
screening centres are responsible for making information available to the
target group, sending out the invitations, retesting where necessary,
recording data and reporting to the referring doctor. In Flanders the
campaign started on 15 June 2001, and in Wallonia and Brussels a year
later.

In Denmark, screening programmes for breast cancer are established in
two of the 14 county councils (Funen and H:S) for women aged 50-69
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years. These two screening programmes cover 20% of the target
population.

In Finland, under the terms of the Public Health Act, women between the
ages of 50 and 59 years are invited every two years for breast screening.

In France, screening for breast cancer, previously limited to some
départements (32 at the end of 2002), has been extended since January
2004. Every woman between 50 and 74 years (except for those in
Guyana) is invited for a free breast screening every two years. A strategic
objective of the Public Health Act, which came into force in August 2004,
is to “reduce the percentage of late-stage breast cancer detected in women,
notably by increasing the screening coverage rate up to 80% in women
aged between 50 and 74 years”. The Act calls for specific programmes to
target isolated, disabled or deprived women who might be reluctant to
participate. This has been partly achieved by the production of audiovisual
materials for people suffering from visual or hearing deficiencies, and by
the translation of brochures into community languages. Several campaigns
at national and local levels are also planned. Patients’ and women's
associations are involved in this information/distribution effort.

In Ireland, Phase 1 of BreastCheck, a national breast screening programme,
started in February 2000 and already offers screening in several areas,
with coverage expected to extend nationwide by the end of 2007. Breast
screening outside the BreastCheck programme is available to all women if
they are referred by a GP.

In ltaly, screening policies for breast cancer have been included in the
package of essential levels of care provided by the national health system
(Essential Level of Assistance) by Decree “DPCM 29/11/2001”. All national
health plans have set targets for these areas of prevention. Registers are
managed at regional level, however, and screening programmes are more
widespread in northern and central ltaly. There is usually a system for
targeting and recalling patients, but the target population varies according
to regional health plans so the position is varied.

In the Netherlands, there is a national programme for breast cancer
screening.

In Spain, since 1990 breast cancer detection programmes have been
implemented in all Autonomous Communities. The programmes’ target



population varies across regions but in most it includes women aged 50-65
years.

In Sweden, national guidelines from the National Board of Health and

Welfare recommend mammography screening for early detection of breast
cancer for women aged between 40 and 74 years. Examination intervals are
18 months for women under 55 years, and 24 months for women over 55.

Among the new Member States, a pilot programme for breast cancer
screening has started in Cyprus and covers women aged 50-69 years.

In Estonia, there is a screening programme for breast cancer, financed and
administered by the Estonian Health Insurance Fund. The target population
is women aged 45-59 years, and the screening inferval is three years.

In Hungary, mammography screening was introduced in 2002 for women
aged 45-65 years, and the procedure is repeated biannually with a good
participation rate.

In Latvia, screening for cancer is included in the prophylactic programme
for adults and covered through the health care budget. For breast cancer,
women aged 50-69 years are recommended to undergo one
mammography every two years.

In Slovakia, breast cancer screening is provided by the State and paid for
by health insurance companies. The target population is women aged
40-60 years and the method is periodic mammography.

Cervical cancer

The situation in relation to screening for cancer of the cervix in the United

Kingdom has been described in the previous section and is summarized in
Table 9.

In Denmark, screening for cervical cancer is available in all 14 county
councils. Women in the age group 23-59 years are invited to participate,
except in Copenhagen, where coverage is limited to those aged 25-45
years.

In Belgium, a programme of cervical cancer screening has been running
since 1994, when the Flemish Government decided to reorient the
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organization of secondary prevention of cervical cancer according to the
European guidelines. The programme targets women aged between 25 and
64 years, who are invited for a Pap smear every three years. The programme
is administered and evaluated by the Scientific Institute of Public Health in
collaboration with the Communities. Despite scientific support, no formal
screening programme is organized in the French Community.

In Finland, the Public Health Act states that women aged 30-60 years
should be invited for screening for cervical cancer every five years.

In France, cervical cancer screening is offered to women aged 25-69 years
every three years. A recent study estimated that 35% of women in the target
age group have never, or only rarely, been screened. Targeted messages
will be used to reach these women and coverage could be increased by the
participation of GPs (96% of Pap tests are currently carried out by
gynaecologists). The 48th objective of the Public Health Act of 2004 is “to
continue the annual 2.5% decrease of cervical cancer incidence, notably by
increasing screening coverage rate to 80% for women aged 25-69 and
HPV [human papillomavirus] test utilisation.”

National screening programmes for cervical cancer are available also in
Germany (for the statutory health insured) and the Netherlands.

In ltaly, screening programmes for cervical cancer are similar to those for
breast cancer. Registers are managed at regional level and screening
policies are more widespread in northern and central Italy.

In Ireland, Phase 1 of a National Cervical Screening Programme, which
offers free cervical screening to women aged 25-60 years in the Mid-
Western Health Board (MWHB) area, has recently started.

In Spain, cervical cancer screening through cytology is offered to all women
aged 35 years and over, but there are regional differences. In Catalonia,
for example, there is a personalized register of all target individuals
(women aged 20-64 years). Cervical cancer screening (Pap smear) is
recommended every three to five years. In the Balearic Islands, screening
for cervical cancer prevention is opportunistic rather than population-based.

In Sweden, organized cervical cancer screening has been implemented since
the mid-1960s. Guidelines for recommended screening are every third year
for women aged 23-50 years and every fifth year for women aged 51-60.



In Bulgaria, a national strategy for prophylactic cancer screening
(2001-2006) was approved in 2000. Given the scarce resources available
for this strategy, however, it only recommends preventive examinations for
cervical cancer as part of regular gynaecological examinations.

In Cyprus, there is a national policy on screening for cervical cancer based
on the population register and covering all women aged 25-65 years.

In Hungary, a gynaecological cervical screening programme was launched
in 2004. It is based on Pap smear testing of all women aged 25-65 years
every three years.

In Latvia, women aged 20-35 years are recommended to have an
oncological test every three years. For women aged 35-70 years, the fest is
carried out annually.

Since July 2004, in Lithuania a cervical cancer prevention programme has
been financed by the Compulsory Health Insurance Fund. The programme
targets women aged 30-60 years and screening is performed every three
years.

In Slovenia, there is a national policy on screening for cervical cancer that
includes all women between the ages of 25 and 64 years. There is active
follow-up through a central surveillance system, and the screening interval is
three years, after two initial smears over six months have proved negative.

Colorectal cancer

The situation in relation to screening for colorectal cancer in the United
Kingdom has been described in the previous section and is summarized in

Table 9.

In Denmark, a trial for colorectal cancer has started in two of the county
councils where men and women aged 50-74 years are invited to participate.

In Finland, a pilot project for colorectal cancer screening of people between
the ages of 60 and 69 years was introduced in 2004 in several
municipalities.

In France, colorectal cancer screening is the 53rd objective of the 2004
Public Health Act and is currently the subject of trials in 22 départements.
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People aged 50-74 years are invited for a faecal occult blood test (FOBT)
every two years. If the result is positive, a colonoscopy is carried out. The
programme will be assessed shortly to define the national strategy for
2007 . Initial results showed an increasing rate of participation (up to 50%
in some départements) because of active participation by GPs.

HIV screening

In the United Kingdom, HIV screening is offered to all women in the early
stages of pregnancy with clear referral paths for positive cases (Table 5),
and is compulsory for blood and organ donors.

Elsewhere in the EU, HIV screening fends to be targeted at vulnerable social
groups. It is more common among the new Member States and Candidate
Countries.

In the Czech Republic, for example, HIV screening is compulsory for donors
of blood, organs or any biological material, and for pregnant women. In
Estonia, it is compulsory during pregnancy, on entering the military service
and for prisoners. In Latvia, the target population includes pregnant women,
individuals to be recruited for military service, those involved in the national
armed forces and international peace maintenance, and prisoners. In
Slovenia, HIV screening is performed on pregnant women, patients with a
newly established diagnosis of syphilis, and on all donors of blood or
organs. In Turkey, it is compulsory for blood donors, registered sex workers
(once every three months), illegal migrant sex workers, men recruited for
military service, any patient undergoing a blood fest at a public health unit,
pregnant women, patients before undergoing surgery and couples intending
to marry.

HIV screening programmes are also offered to all pregnant women in
Finland and France, although it is not compulsory. Screening is compulsory,
however, for donors of blood, organs, sperm or milk.

Tuberculosis screening

Screening for TB is not at the moment recommended as a national
programme in the United Kingdom although it was originally the earliest
screening programme introduced with successful results.



Screening for TB is performed in several European countries and particularly
in the new Member States and Candidate Countries. In Hungary, for
example, TB screening is based on a defined population register with a
system for targeting and recalling individuals (aged 18 years and over), on
an annual basis. In 2003, 134 fixed and 48 mobile pulmonary screening
stations were operating, and 3 717 518 screening examinations were
carried out (43% of the adult population was screened).

A massive TB screening programme is in place also in Romania. Thousands
of people are screened by X-ray examination: soldiers, recruits, teachers in
schools (every year), children entering kindergarten and their parents,
couples before marriage and prisoners. All individuals who work in the
food industry or those who are handling food also require an annual X-ray
examination.

In Turkey, there is a national policy for screening, monitoring and treating
TB. This is based on a defined population, which includes primary school
children (between 7 and 11 years of age), registered sex workers (once a
year), and men conducting their compulsory military service (20-41 years).
TB screening is also a procedural requirement for all job applications
associated with joining any of the existing insurance schemes.

The key points on screening in the European Union are summarized in Box 2.

CONCLUSIONS

On the basis of this brief account, it is evident that screening programmes
and practices vary widely across the countries of the EU and will continue
to do so for many years to come. This is inevitable given the differing
structures and financing of health services, and differing demographic
features of the population. There are, however, key objectives to strive for.
These include having one national body per country responsible for practice
and policy, scrupulous adherence to the long-established screening criteria,
accurate population registers, greater uniformity of access across different
areas of a given country and across different socioeconomic groups, and
sound research evidence on which to base practice.

The wide variation in practice in Europe illustrates the complexity of
screening. Some lessons, however, stand out:
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Box 2: Screening in the EU: key points

* Antenatal screening programmes for Down syndrome and spina bifida are
performed only in a few countries and are mainly optional. They are often
only recommended to women at high risk.

* Neonatal screening for phenylketonuria is systematically recommended in
all countries belonging to the EU before May 2004, except Finland.

* Breast cancer screening and cervical cancer screening programmes are
recommended in some European countries.

® HIV screening is more common among the new Member States and three
Candidate Countries and covers specific vulnerable groups, such as
pregnant women and blood donors.

® TB screening is performed in a few European countries, especially central
and eastern European countries, such as Hungary, Romania and Turkey.

Not all the countries follow the basic criteria for screening. A population
register to allow recall and follow-up of patients is offen missing. A single
national body for reviewing tests and practice is rare.

e the need for greater consideration to be paid to the effectiveness of
screening;

* the need for more attention to be given to evaluating the processes of
screening;

® above all, an imperative to involve participating individuals in decisions
on screening and to give them clear and understandable information
about what it involves.

Arguably, the most significant development in the screening field in the
United Kingdom in the last 15 years has been the establishment in 1996 of
the National Screening Committee (NSC), and this could be used as a model
for organizing screening in other countries. The NSC now has overall
responsibility for screening policy and for identifying screening procedures
that should be provided by the National Health Service. It has accepted the
long-established criteria for the assessment of appropriate tests and has been
effective in both commissioning good quality research where required and
in maintaining continuing surveillance and review of existing programmes.

Accurate population registers are essential to facilitate adequate call/recall
systems, which are crucial for the effectiveness of any screening procedure.



Screening must also be adapted to the particular needs of differing local
populations. There must be rigorous checking of the quality of screening
services and their evaluation, including medical audit. There should also be
a coordinated and measured approach to screening with a gradual roll-out
of programmes to ensure effective implementation and to avoid overloading
the health services.

There remains a need for good research on which to base recommendations
for screening, but funding is difficult to find. Screening research in the
United Kingdom is subsumed under the title of Health Services Research but
it is expensive to carry out; large numbers of subjects are needed, and it
takes a long time to produce results. Precedence in funding tends to be
given to studies of greater political significance, such as waiting-list targets,
where results can be expected more quickly.

Although there is increasing concern with the strength of evidence before a
particular screening test is infroduced and greater emphasis on possible
adverse effects, the dilemma as to whether a specific test should be
provided, even if it has not met the criteria, has not been satisfactorily
solved. This can be illustrated by the demand for PSA testing in the United
Kingdom where the Prostate Cancer Risk Management Programme has
been introduced in primary care to provide advice and testing for those
who request it, rather than providing a national screening programme for
which there is currently insufficient evidence of benefit.

Challenges

Screening today faces a number of challenges in the EU as elsewhere.

The first of these is the growth of private screening and full-body checks,
and the increased demand from the public in the mistaken hope that
screening will ensure future good health. This trend is currently more
apparent in the United States and the United Kingdom than in Europe as a
whole but is likely to spread. A recent survey of screening in the consumer
magazine Which2 asked two screening experts to give a verdict on the
information and tests provided by five private full-body screening services.'3
They concluded that information provided about the likely benefits, harms
and limitations of the tests was in most cases inadequate, or even
misleading, and expressed major misgivings about the value of paying for
fullbody scans. It was of interest, however, that the two lay people
interviewed for the survey were enthusiastic about screening, highlighting
the gap between professional and public perceptions.
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Screening provided by national health services may not be perfect but it has
been introduced on the basis of sound scientific evidence, is subject to
ongoing scrutiny and provides continuity of care and follow-up. This is not
necessarily the case in the private sector.

Second, we must continue to work on providing honest and comprehensible
information about the various programmes and tests, and train or re-train
those providing it in how to communicate clearly and without bias. It is
essential that those invited to participate in screening are able to make an
informed choice and are fully aware of all the implications. This will not be
easy, particularly, for example, with long-established programmes such as
cervical cancer screening where in some places it is still perceived that
women should agree to screening when invited.

It must also be acknowledged that some of the tests involved are extremely
unpleasant. Faecal occult blood testing for colorectal cancer is relatively
simple and non-invasive; colonoscopy, the next step after a positive result,
most certainly is not.

Third, there is still great variability in the take-up of screening between
different geographical areas and different socioeconomic groups. It is
worrying that the more affluent members of the population who are
generally at lower risk are more likely to accept invitations for screening,
while those in the more deprived sectors at higher risk do not. Strategies for
improving equity of access must be devised and implemented.

Finally, there is a major task to educate and inform the media and the
public as to what screening can and cannot do. Screening is not and can
never be a universal remedy but, used selectively and on the basis of sound
research evidence, it can continue to be a good use of resources. Provided
it remains open to constant review and critical evaluation and is capable of
change in the light of new evidence, screening will remain a powerful tool
in the fight against disease and its impact for the foreseeable future.
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ANNEXE 2

Screening tables: New Member States
and Candidate Countries
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The European Observatory on Health

Systems and Policies supports and
promotes evidence-based health policy-making
through comprehensive and rigorous analysis of
health care systems in Europe. It brings together
a wide range of policy-makers, academics and
practitioners to analyse trends in health care
reform, drawing on experience from across
Europe to illuminate policy issues.

The European Observatory on Health Systems
and Policies is a partnership between the WHO
Regional Office for Europe, the Governments of
Belgium, Finland, Greece, Norway, Spain and
Sweden, the Veneto Region of ltaly, the European
Investment Bank, the Open Society Institute, the
World Bank, CRP-Santé Luxembourg, the London
School of Economics and Political Science and the
London School of Hygiene & Tropical Medicine.

More information on the European Observatory’s
country monitoring, policy analyses and
publications (including the policy briefs) can be
found on its website at: http://www.euro.who.
int/observatory

WHO European Centre for Health
Policy

Rue de I’Autonomie 4

1070 Brussels

Belgium

Please address requests about
publications to:

Publications

WHO Regional Office for Europe
Scherfigsvej 8

DK-2100 Copenhagen &
Denmark

for copies of publications:
publicationrequests@euro.who.int

for permission fo reproduce them:
permissions@euro.who.int

for permission fo translate them:
pubrights@euro.who.int
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