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Abstract Originally developed in Scandinavia, national
arthroplasty registers have spread worldwide during the last
decade. The value of registers for quality improvement in
arthroplasty has frequently been documented. However, for
the development of a successful register a few key points
should be taken into account. Uncontrolled loss of patients
from the registry area should be avoided. Registers should
form an integral part of a country’s medical system. To
realise the potential for improvement, it is crucial that
physicians deal with the results in detail. Thus it is
absolutely essential to involve the specialty societies in
the interpretation and dissemination of results. With respect
to revision rates, register data are usually more valid than
meta-analyses of clinical studies. For every physician the
most valuable data are those coming from a register in his
own country; the development of national arthroplasty
registers should therefore be continued.

Introduction

Arthroplasty registers were developed in Scandinavia more
than 30 years ago [1] and have given impressive proof of
their value for quality control and the development of

arthroplasty ever since [2–11]. The last ten years have seen
a rapid spread of this concept [12]. While Europe, the
region of origin, has been the centre of this process,
successful projects have also been developed in Australia
and New Zealand. Other regions of the world, such as Asia
and America, have been dealing with the issue of
improving quality control through registers, but, with the
exception of Canada, have never progressed beyond the
initial project phase nor yet reached one or more crucial
points necessary for the successful operation of an
arthroplasty register.

A recently published position statement by the presidents
of all leading English-speaking orthopaedic societies and a
recent JBJS-B editorial show that this is also a major topic
for scientific societies and journals [13, 14].

The primary goal of a register is quality improvement.
This process is mainly based on information feedback for
decision-makers in the health care system, such as
physicians, but also public health institutions. On the basis
of benchmarks, the respective decision-makers can identify
potential improvements in their area of responsibility and
implement them by making autonomous decisions. The
impact of these decisions on the outcome is subsequently
re-evaluated, which generates continuous processes of
quality monitoring.

Successful registers such as those in Scandinavia have
reduced the revision rate considerably over time, e.g. by
approximately 50% in knee and hip arthroplasty. The range
of quality deviations from the national average was
diminished markedly in individual departments, with
departments performing poorly in the beginning doing
disproportionately better as a result of their higher potential
for improvement. For patients undergoing total hip arthro-
plasty in Sweden between 1979 and 1991 the average
revision rate at seven years was 6.5%. While 30% of
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departments did not exhibit statistically significant devia-
tions from the average value, 45% performed significantly
better, and 25% significantly worse. A decade later,
between 1992 and 2002, the average revision rate at
seven years was 4.2%, i.e. reduced by approximately one
third. Moreover, only 13% of departments still had
significantly worse results than the improved benchmark
[15].

A major proportion of quality improvement was
achieved within the first four years after the introduction
of the register. The revision rate at 26 years decreased from
24% to 16%, and at ten years from 14.5% to 9%. This
corresponds to a relative risk reduction for revision surgery
after primary operation of about one third for both follow-
up periods [16].

The effect was also observed for short-term revisions
within two years, which primarily depend on the surgical
procedure and infections, after specific evaluations had
been included [17]. The mere fact that a quality monitoring
system is introduced and the availability of valid data
showing those areas in which there is potential for
improvement obviously lead to quick and autonomous
action within departments that may have relevant effects on
the quality of patient treatment.

Registers are structurally complex organisations with a
number of stakeholders. The best-known register publica-
tions, annual reports, only represent part of the evaluations
and data available. Usually each participating department is
given access to confidential reports comparing the specific
situation of the respective department with the national
average. Furthermore, it is possible to set up lists of those
patients who were treated in the respective department and
who had to undergo revision surgery—irrespective of
where this re-operation was performed. Based on these
data, individual departments are able to make further,
autonomous investigations when needed, and include
information not recorded in the register, such as surgeons,
surgical procedures or whether patients suffering short-term
infection were treated in particular operating rooms or
wards or with particular instruments. On a voluntary basis,
comparisons between different departments can be drawn.
Since each department has full control over the data,
compliance with specific requirements regarding data
access and data protection can be guaranteed.

Topics of general interest can be analysed within the
scope of scientific projects, which will thus contribute
substantially to scientific discussion.

Complications after surgical interventions are not only
extremely stressful for the patients, they also represent a
major cost factor in the health care system. By avoiding
these consequential costs and at the same time improving
performance quality, registers are able to provide a
substantial contribution to the health care system [17].

The large number of stakeholders involved, their
interests, in addition to the different purposes of data use
entail a multitude of possible forms of organisation.

However, some crucial points have turned out to be
absolutely essential.

Organisation of an arthroplasty register

The primary purpose of a register is to record operations
and complications. This is difficult sometimes when, as in
arthroplasty, revision operations are relatively rare and
distributed over a long period of time. The problem is
aggravated by the fact that many dissatisfied patients
change physicians and the instigator is not informed. This
would, however, be the basic prerequisite for consequences
that could induce improvement.

Therefore, the completeness of data collection is the
primary goal of any register documentation. That this
ambitious aim can be achieved has already been proven in
a number of countries [18–23].

To attain the primary goal of completeness, the burden
on the hospital staff must be kept at a reasonable level. This
can be achieved in various ways, for example, by short
questionnaires or avoiding double input of data which are
already available. Modern IT solutions can be helpful since
data already recorded can be read out. Indispensable
information has already been defined by consensus in the
“EFORT EAR Minimal Datasets” [24].

To a limited extent, this minimum standard can be
extended for specific issues. However, it should be taken
into account that every modification of the dataset will
restrict the range of evaluation options. The dataset should
therefore be kept as stable as possible and should only be
modified after careful consideration.

Every register covers a particular geographical area, a
country, a region, or even a specific hospital. To reach
the primary goal of complete data collection, patients
must be prevented from leaving the area covered by the
register undetected. For a national register, administrative
requirements, for example, that public health insurance
does not cover surgery abroad, usually form a “suffi-
cient” obstacle. For regional registers, undetected depar-
ture is often a major problem since, mainly due to lack
of resources, it is impossible for them to contact the
large and continuously increasing number of patients
included in the register on a regular basis, as is usual in
the case of clinical studies.

An initial approach to solving the problem is, for
instance, data collation with administrative data. The
regional Register of Emilia Romagna in Italy is a good
example that this approach can lead to comprehensive data
collection [23]. Usually, personal datasets are available for
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the remuneration for medical services. This makes it at least
possible to ascertain whether patients had to undergo
revision surgery and where the corresponding records could
be provided. Some countries, such as Norway, go so far as
to make the remuneration for services abroad conditional
on the register documentation and even set up foreign-
language data sheets.

A register must form an integral part of the national
health care system to become effective. To be able to link a
patient’s primary and revision surgery, it is necessary to
record personal data. In most countries this is subject to
stringent legal regulations. Relatively liberal provisions are
offered only in few countries, such as Sweden, where
special permission can be obtained that allows national
personal data to be recorded and processed even in
universities. This was one of the main reasons why many
projects that were based on academic initiatives, despite the
strong commitment of those involved, finally failed in the
past. To organise registers of a large clinical multicentre
study on a voluntary basis has not proved successful. In
many countries the involvement of public institutions is
therefore a prerequisite for setting up a register, which
occasionally raises concern within the medical profession
that this would imply direct dependency and interference
with daily decisions in patient treatment. In countries where
the development of a register was successful under these
circumstances, it has proved useful to allocate tasks and
responsibilities by consensus and in accordance with
professional expertise and legal requirements.

Being complex, expensive and legally delicate, data
collection and recording normally are a core competence of
authorised public health institutions. Apart from the legal
framework, scientific societies and academic institutions are
usually neither able to provide long-term funding nor the
professional infrastructure necessary to ensure successful
operation in the long run. One should bear in mind that
investments for development and data collection are usually
required for many years before it makes sense to start with
evaluation and publication activities.

Apart from that, proper interpretation of register data and
results does not only require a high level of medical
expertise but also a profound knowledge of daily routines
in patient treatment. This can only be ensured by a national
orthopaedic society. Since the competence of data interpre-
tation and publication represents the core point of physi-
cians’ concerns, a solution is to be considered reasonable
where data collection, recording and data processing
including anonymisation are the responsibility of public
health authorities, whereas interpretation and publication
are assigned to an expert panel of physicians. Since panel
members have access to sensitive data, they should be
subject to democratic control and be nominated by the
respective scientific societies.

During the foundation phase of a register project the
demands on the members of the expert panel are often
underestimated. As a matter of course it is sensible to
nominate esteemed and leading members of the scientific
societies. However, these persons usually already have a
variety of responsibilities so that it has proved reasonable
to also involve young colleagues. This makes it possible
to delegate activities such as detailed analyses or
literature research and ensure long-term continuity in
staff. For younger colleagues the work with register data-
sets also provides an opportunity to build their scientific
careers.

The scientific analysis of particular issues that have
appeared noticeable in the course of routine evaluations is
essential for realising potential for improvement, on the one
hand, based on additional specific findings, and on the
other hand, by regular discussion of the results at
congresses or other fora for medical discussion. The value
of these activities is demonstrated by a comparison between
Sweden and Finland, the countries with the longest
tradition of arthroplasty registers.

Whereas in Sweden orthopaedic surgeons initiated the
registers and the data were used intensively within the
scientific societies, the Finnish register was run by the
National Agency of Medicine. While reports were pub-
lished, there was no active, central involvement of scientific
societies. Feedback activities were not considered to be the
register’s task. Scientific projects were possible, but not
encouraged. Under these circumstances, measurable
improvements of survival rates were only achievable after
many years, and the latest data show that the revision
burden is 50% higher in Finland than it is in Sweden. The
structure of the Finnish register has only been changed
recently, with considerable increase to the involvement of
physicians and the scientific society (Fig. 1).

Quality improvements can only be achieved in cooper-
ation with physicians involved in surgery by discussing the
findings in detail and putting them into practice. Therefore,
the scientific discussion and analysis of the data, as well as
the dissemination of results are a crucial aspect in the
organisation of a register and should by no means be
misunderstood as an egoistic activity of individual physi-
cians, which, unfortunately, occasionally happened on the
part of the authorities in the past.

Since the scientific analysis of register findings is vital
for implementing improvements and thus for ensuring a
register’s success, such activities should be actively
supported. Scientific societies with their various platforms
such as congresses are ideally suited to undertake this task
and should support these initiatives from the very begin-
ning. This is also important to maintain the motivation of
those physicians who have to cope with the documentation
in their departments.
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Register data are based on few, but well-standardised
and objective parameters such as revision rate. The
inclusion of too many parameters increases the documen-
tation burden and, as a consequence, reduces the compli-
ance rate. Thus, the primary goal of achieving completeness
is compromised, and the success of the project is put at risk.
Accordingly, any decision about the content of the
questionnaire is a fairly delicate matter.

Revision rate is an essential, but not the only, parameter
for assessing the quality of arthroplasty treatment. Subjec-
tive assessment of the outcome and the quality of life are
without doubt of equal importance. However, it is consid-
erably more difficult to cover these issues by means of a
register. For organisational reasons it is impossible to
control incoming data, for example, via a monitoring
system. Patient self-assessment scores are a possible way
of collecting data without increasing the physicians’
workload. Individual registers have already started success-
ful initiatives in this context. However, there is actually no
consensus at the moment about which scores are suited best
and what kind of organisational structure is feasible in
practice. The inclusion of such instruments should be
considered critically in the initial phase of a new register
since this is associated with a considerable increase in task
complexity.

Interpretation of arthroplasty register datasets

Register data are intended to provide a comprehensive and
representative picture of the outcome after arthroplasty
interventions in a certain country or a certain region. This
of course also comprises the circumstances under which the
results are achieved, such as surgical concepts, require-
ments of the health care system and how this system is
organised, or the patients treated. This specific background

should therefore be taken into account when register data
and results from other departments or countries are being
interpreted. For example, it cannot be expected that the
excellent results after cemented hip or knee arthroplasty in
Sweden are easily reproducible when the long tradition and
comprehensive knowledge of cementing techniques are
missing in one’s own environment. Even evaluation
techniques or implant designations may lead to misinter-
pretation if a different terminology and various definitions
are used [25–27].

Annual reports of arthroplasty registers are primarily
addressed to the physicians of the respective country.
Therefore it does not make sense to describe the manifold
influencing factors comprehensively and in every detail.
This restricts the interpretation of foreign register data, just
like the lack of standardisation in individual registers’
evaluation and reporting. First initiatives to improve the
situation, such as the cooperation of the Scandinavian
registers within NARA (Northern Arthroplasty Register
Association), are therefore much appreciated.

The results of individual hospitals differ considerably
even after registers have been running for many years.
Sweden and Denmark publish the revision rates of
individual departments. Deviations from the mean have
been shown up to 300% [17, 28–30]. Apart from individual
physicians’ expertise or the implants used, the deviations
are also influenced by pre-existing factors that can hardly
be changed. Due to a higher proportion of surgical training
and occasionally more complex cases, university hospitals
often have to deal with more difficult initial conditions.
Innovations or the introduction of new surgical techniques
and new implants may have a negative effect on the results
during the learning curve.

These factors can hardly be assessed by a simple
comparison of unadjusted data. The Swedish Hip Arthro-
plasty Register has published very good graphic represen-

Fig. 1 Revision burden
after primary total hip
arthroplasty in Finland
(The 2006 Implant Yearbook
on Orthopaedic Endoprostheses,
http://www.nam.fi/medical_
devices)

160 International Orthopaedics (SICOT) (2011) 35:157–163

http://www.nam.fi/medical_devices
http://www.nam.fi/medical_devices


tations of important factors influencing the risk profile of
the patients treated in the individual departments. Quite
frequently direct comparisons are made as to the perfor-
mance of individual implants. In doing so one should at any
rate take into account factors which are independent of the
implant have at least the same influence as the quality of
the product used. Correspondingly, the data should be
interpreted with great care. Scientific studies on the basis of
register data where the comparability of the raw data is
enhanced by means of inclusion and exclusion criteria are
thus reasonable and increase the quality of conclusions.

Studies based on existing datasets generally follow
particular rules which should be taken into account in
interpretations. Similar to clinical studies, inclusion and
exclusion criteria are defined to form comparable cohorts,
however retrospectively. In this case, possibly missing or
desirable data cannot be collected retrospectively. Evalua-
tions that correspond with the primary purpose of a data
collection, for instance, comparisons of the performance of
implants recorded in a register, usually present no prob-
lems. However, if the data are used to investigate other
issues, or if a great variety of data are combined, this may
lead to cohorts which are not directly comparable with
regard to the question being examined, as can be
demonstrated by a recently published example [31].

Patients treated with statins differ from the average
population. They are often overweight, suffer from meta-
bolic syndromes, and on average differ in lifestyles, for
example, with respect to physical activity. Thus, if an
analysis indicates that patients who are treated with statins
show lower revision rates after arthroplasty interventions,
this observation may well be correct, considering good data
quality. However, the conclusion that this is an effect of the
therapy is just one possible interpretation, just as the
assumption that it could be a consequence of a change in
metabolic processes or of the strain on the implant due to
the lifestyle.

Value of arthroplasty register datasets

Two specific features account for the particularly high
quality of register data. They comprise all operations
performed in the respective area, which considerably
reduces specific influences of individual hospitals or makes
them at least calculable. As described before, these effects
have a huge impact on the clinical outcome. Furthermore,
registers usually include a considerably higher number of
cases than clinical studies.

Register data on average show significantly lower
deviations in outcome than clinical studies. Meta-analyses
of conventional clinical studies can control the specific
circumstances under which the results have been achieved

to a considerably lesser extent than is the case for register
data. Apart from general impacts, patient selection or the
study design may influence the outcome. A structured
comparative study of individual implants represented in
clinical studies and registers has shown that the average
published revision rate exhibits statistically significant and
relevant differences of more than 300% for approximately
50% of implants. Conspicuously often the published results
of implant developers and of studies from the United States
were not reproducible in worldwide register data.

For the majority of implants the cumulative numbers of
cases of clinical studies described for individual products in
peer-reviewed journals were not sufficient to draw reliable
conclusions [32].

L.I. Havelin calculated, in his PhD thesis, how many
cases would be required in a prospective, randomised,
comparative study of two implants in order to meet the
standard criteria for statistical power. To identify a
difference of one percentage point at ten years, 13,474
patients would be needed. To identify the relatively big
difference of two percentage points would still require
3,008 patients to be included [33].

Under these circumstances conventional follow-up stud-
ies quickly reach organisational limits. The vast majority of
studies published on revision rates must be regarded as
statistically underpowered. For metric data, as are used in
many clinical scores, considerable smaller cohorts are
required.

The extent to which the outcome data available from
arthroplasty registers are valid enough to make far-reaching
decisions in patient treatment should therefore be critically
analysed. Prospective randomised studies, which currently
represent the gold standard for scientific studies, are hardly
available. Published clinical studies show considerable
variation in the distribution of results. Particularly in the
United States, publications are dominated by implant
developers; about 50% of all cases in outcome studies
come from members of this group, who differ substantially
from the average surgeon as regards their expertise and
interests. However, there are also developers whose
published results are actually reproducible in average
patient treatment by register data. Therefore, the conclusion
that the deviations found for 50% of developers could be
explicable by higher expertise alone does not seem to be a
sufficient explanation of the differences [33].

At present there is a standard evaluation scheme to
assess the value of scientific studies [34]. Under this
scheme prospective randomised studies are rated higher
than cohort studies, for example, the category that also
includes register studies. This assessment, however, is
based on the assumption that samples are examined and
confounders are limited as far as possible by sample
selection in order to derive the most valid conclusions
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possible for the treatment of all patients. The possibility that
comprehensive data comprising all patients treated could be
available has not been considered in the current scheme.
Thus, studies based on comprehensive, high-quality regis-
ters do not correspond to the prerequisites of the current
scheme.

The scientific specialty societies should therefore seri-
ously consider revising the current evaluation scheme.

Discussion

Register data can make a substantial contribution to
improving the quality of arthroplasty treatment. As regards
the recording of revision rates and their causes, they are
superior to clinical studies.

However, registers do not compete, but complement
conventional clinical studies.

For the individual surgeon the most valuable data are
those coming from a register of his own country. Register
development should therefore be encouraged in every
country. For the interpretation of results from foreign
registers methodological groundwork should be carried
out in the future in order to standardise procedures and
simplify them for surgeons.

Acknowledgement Without the voluntary commitment of a great
number of collaborators in expert groups and the cooperation of all
surgeons who transfer data, the successful operation of registers would
not be possible.

Special thanks are due to the experienced members of registers that
are already well-established who share their know-how to support the
development of new registers, and to the scientific societies providing
their facilities for this exchange of knowledge.

References

1. Robertsson O, Lewold S, Knutson K, Lidgren L (2000) The
Swedish knee arthroplasty project. Acta Orthop Scand 71(1):7–18

2. Furnes A, Lie SA, Havelin LI, Engesæter LB, Vollset SE (1996)
The economic impact of failures in total hip replacement surgery.
The Norwegian arthroplasty register 1987–1993. Acta Orthop
Scand 67:115–121

3. Herberts P, Malchau H (1997) How outcome studies have
changed total hip arthroplasty practices in Sweden. Clin Orthop
344:44–60

4. Robertsson O, Dunbar MJ, Knutson K, Lewold S, Lidgren L
(1999) The Swedish knee arthroplasty register. 25 years experi-
ence. Bull Hosp Jt Dis 58–3:133–138

5. Herberts P, Malchau H (2000) Long-term registration has
improved the quality of hip replacement: a review of the Swedish
THR register comparing 160,000 cases. Acta Orthop Scand 71–
2:111–121

6. Havelin LI, Engesaeter LB, Espehaug B, Furnes O, Lie SA,
Vollset SE (2000) The Norwegian arthroplasty register: 11 years
and 73,000 arthroplasties. Acta Orthop Scand 71–4:337–353

7. Lucht U (2000) The Danish hip arthroplasty register. Acta Orthop
Scand 71–5:433–439

8. Puolakka TJ, Pajamaki KJ, Halonen PJ, Pulkinen PO, Paavolainen
P, Nevelainen JK (2001) The Finnish arthroplasty register: report
of the hip register. Acta Orthop Scand 72(5):433–441

9. Malchau H, Garrellick G, Eisler T, Karrholm J, Herberts P (2005)
Presidential guest address: the Swedish hip registry: increasing the
sensitivity by patient outcome data. Clin Orthop 441:19–29

10. Robertsson O (2007) Knee arthroplasty registers. J Bone Joint
Surg Br 89-B:1–4

11. Robertsson O (2010) The Swedish knee arthroplasty register—
The inside story. Acta Orthop 81(1):5–7

12. Labek G (2009) Handbook for the development and operation of
an outcome register for medical devices. www.ear.efort.org.
Accessed 29 July 2010

13. No authors listed (2009) Position statement in support of National
Joint Registries. J Bone Joint Surg A 91:2983

14. Horan FT (2010) Joint registries. J Bone Joint Surg Br 92(6):749–
750

15. Swedish Hip Arthroplasty Register (2003) Annual Report
2002. Available at: http://www.jru.orthop.gu.se/. Accessed 30
July 2010

16. Swedish Hip Arthroplasty Register (2008) Annual Report 2007.
Available at: http://www.jru.orthop.gu.se/. Accessed 30 July 2010

17. Swedish Hip Arthroplasty Register (2009) Annual Report 2008.
Available at: http://www.jru.orthop.gu.se/. Accessed 30 July 2010

18. Robertsson O, Dunbar M, Knutson K, Lewold S, Lidgren L
(1999) Validation of the Swedish knee arthroplasty register: a
postal survey regarding 30,376 knees operated on between 1975
and 1995. Acta Orthop Scand 70–5:467–472

19. Sodermann P, Malchau H, Herberts P, Johnell O (2000) Are the
findings in the Swedish National Total Hip Arthroplasty Register
valid? A comparison between the Swedish National Total Hip
Arthroplasty Register, the National Discharge Register, and the
National Death Register. J Arthroplasty 15(7):884–889

20. Pedersen AB, Johnsen SP, Overgaard S, Soballe K, Sorensen HT,
Lucht U (2004) Registration in the Danish hip arthroplasty
registry: completeness of total hip arthroplasties and positive
predictive value of registered diagnosis and postoperative com-
plications. Acta Orthop Scand 75–4:434–441

21. Arthursson AJ, Furnes O, Espehaug B, Havelin LI, Soreide JA
(2005) Validation of data in the Norwegian arthroplasty register
and the Norwegian patient register: 5,134 primary total hip
arthroplasties and revisions operated at a single hospital between
1987 and 2003. Acta Orthop 76(6):823–828

22. Espehaug B, Furnes O, Havelin LI, Engesaeter LB, Vollset SE,
Kindseth O (2006) Registration completeness in the Norwegian
arthroplasty register. Acta Orthop 77(1):49–56

23. Stea S, Bordini B, De Clerico M, Petropulacos K, Toni A (2009)
First hip arthroplasty register in Italy: 55,000 cases and 7 year
follow up. Int Orthop 33(2):339–346

24. No authors listed. EFORT EAR Minimal datasets. www.ear.
efort.org. Accessed 30 July 2010

25. Robertsson O, Ranstam JP (2003) No bias of ignored bilaterality
when analysing the revision risk of knee prostheses: Analysis of a
population based sample of 44,590 patients with 55,298 knee
prostheses from the national Swedish knee arthroplasty register.
BMC Musculoskelet Disord 4:1

26. Labek G, Stoica CI, Böhler N (2008) Comparison of information
in arthroplasty registers from different countries. J Bone Joint
Surg Br 90-B:288–291

27. Ranstam J, Robertsson O (2010) Statistical analyses of arthro-
plasty register data. Acta Orthop 81(1):10–14

28. Swedish Knee Arthroplasty Register (2010) Annual Report 2009.
Available at: http://www.knee.se. Accessed 30 July 2010

162 International Orthopaedics (SICOT) (2011) 35:157–163

http://www.ear.efort.org
http://www.jru.orthop.gu.se/
http://www.jru.orthop.gu.se/
http://www.jru.orthop.gu.se/
http://www.ear.efort.org
http://www.ear.efort.org
http://www.knee.se


29. Danish Hip Arthroplasty Register (2010) Annual Report 2009. Avail-
able at: http://www.dhr.dk/ENGLISH.htm. Accessed 30 July 2010

30. Danish Knee Arthroplasty Register (Danish) (2010) Annual
Report 2009. http://www.knee.dk/groups/dkr/login_dkr.php.
Accessed 30 July 2010

31. Thillemann TM, Pedersen AB, Mehnert F, Johnsen SP, Søballe K
(2010) The risk of revision after primary total hip arthroplasty
among statin users: a nationwide population-based nested case-
control study. J Bone Joint Surg Am 92(5):1063–1072

32. Labek G, the QoLA Project Group (2010) Quality of publications
regarding the outcome of revision rate after arthroplasty. http:/
www.ear.efort.org. Accessed 30 July 2010

33. Havelin LI (1995) Hip arthroplasty in Norway 1987–1994. The
Norwegian Arthroplasty Register. Bergen, Norway. Thesis,
University of Bergen

34. No authors listed (2010) Levels of evidence for primary research
questions. http://www2.ejbjs.org/misc/instrux.dtl#levels. Accessed
30 July 2010

International Orthopaedics (SICOT) (2011) 35:157–163 163

http://www.dhr.dk/ENGLISH.htm
http://www.knee.dk/groups/dkr/login_dkr.php
http://http:/www.ear.efort.org
http://http:/www.ear.efort.org
http://www2.ejbjs.org/misc/instrux.dtl#levels

	Organisation,...
	Abstract
	Introduction
	Organisation of an arthroplasty register
	Interpretation of arthroplasty register datasets
	Value of arthroplasty register datasets
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


