
ABSTRACT

The journal impact factor (IF), which is published annually by
the Institute for Scientific Information® (USA), is meanwhile in
widespread use as a scientometric parameter for the evaluation of
research and researchers in Germany and other European
countries. The present article subjects the IF to critical analysis. It
first deals with processes of production, transfer, and use of
medical knowledge, because the IF intervenes in these processes
on account of its reflexivity. Secondary effects of the IF resulting
from its reflexivity are discussed with the focus on the level of the
author, the journal and the medical discipline as well as on social
knowledge processes in society. In addition, the extent to which
the IF is appropriate for evaluating the quality of a specific article,
of a journal or of individual and collective research achievements
is discussed. The present article calls for a) research evaluation in
accordance with the recommendations of the Deutsche
Forschungsgemeinschaft (German Research Council, DFG) and
of the Arbeitsgemeinschaft der Wissenschaftlichen Medizini-
schen Fachgesellschaften (Association of the Scientific Medical
Societies, AWMF); and b) for more intensive occupation with and
organization of medical knowledge processes. 

Key words: Impact factor. Research. Evaluation. Bibliometrics.
Communication media.

RESUMEN

El factor de impacto de las revistas (journal impact factor –
IF), que publica anualmente el Institute for Scientific Informa-
tion® (EE.UU.), se emplea generalizadamente como parámetro
cienciométrico para evaluar las investigaciones y a los investigado-
res en Alemania y otros países europeos. El presente artículo so-
mete al IF a un análisis crítico. Primero trata de los procesos de
producción, comunicación y empleo del conocimiento médico,
pues el IF interviene en estos procesos en virtud de su reflexividad.
Se exponen los efectos secundarios del IF, que surgen de esta re-
flexividad, centrándose en el nivel del autor, de la revista y de la
disciplina médica, así como en los procesos de conocimiento so-
cial de la sociedad. Además, se discute el grado en que el IF es
adecuado para evaluar la calidad de un artículo específico, de una
revista o de los logros científicos individuales o colectivos. El pre-
sente artículo demanda a) una evaluación de las investigaciones de
acuerdo con las recomendaciones del Deutsche Forschungsge-
meinschaft (Consejo de Investigaciones Científicas alemán, DFG)
y de la Arbeitsgemeinschaft der Wissenschaftlichen Medizini-
schen Fachgesellschaften (Asociación de Sociedades Médicas
Científicas, AWMF); y b) una dedicación más intensiva a los pro-
cesos del conocimiento médico y una mayor organización de los
mismos. 

Palabras clave: Factor de impacto. Investigación. Evaluación.
Bibliometría. Medios de comunicación.
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INTRODUCTION

According to a survey carried out at Germany’s
medical faculties, the journal impact factor (IF) published
by the Institute for Scientific Information® (ISI®) is in
common use as a scientometric parameter for the
evaluation of research and researchers. In more than two-
thirds of all faculties the IF served, together with
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supplementary funding, as a criterion for the awarding of
university funds; in the majority of faculties this indicator
played a role in the decision-making process underlying
university appointments and led to a postdoctoral
qualification (habilitation) tailback of up to two years
among young academics (1-4). In Finland, IF-based
research evaluation has already attained judicial status,
and in the corresponding allocation of funds, one IF-point
is equivalent to approximately US $ 7000 (5).

In Germany and in Europe in general, the IF is of greater
significance than in the USA despite being published by
a private American company (ISI®) and being primarily
US-oriented. Zach Hall, vice-chancellor for research at
USCF and former director of the National Institute of
Neurological Disorders and Stroke, is quoted in a Nature
Neuroscience editorial (6) as saying that it is the leading
universities and research institutions in the USA that
make least use of the IF as an evaluation instrument. In a
survey of US, Canadian and European anesthesiologists,
the IF was considered by a far higher proportion of the
Europeans than of the North Americans (81 vs 38%) to
be of importance to their academic career; in addition, the
proportion of institutions using the IF as a basis for allo-
cating funds was greater in Europe than in North Ameri-
ca (56 vs 13%) (7). At the same time, however, there are
numerous reports from the USA and from other countries
worldwide of the IF being misused (6,8-23).

It is the discrepancy between value and use of the IF
and its relevance to specific scientific cultures that have
provided the motivation to deal with this topic in the pre-
sent article. Prior to the IF being defined and its mode of
calculation being presented, medical knowledge process-
es are to be briefly discussed, for this will allow the status
of the IF in the world of medical information to be accur-
ately presented and more critically appraised.

KNOWLEDGE PROCESSES IN THE MEDICAL
WORLD AND IN SOCIETY: THE GENERATION,
TRANSFER AND UTILIZATION OF MEDICAL
KNOWLEDGE 

The complex structure of medical knowledge and its
social construction are to be seen as essential medico-
immanent and medico-transcendent specifics and
determinants in the production of medical knowledge.
The outcome of the complexity of medical knowledge is
that the description and explanation of medical matters,
e.g. diseases, are subject to reference being made to a
wide range of scientific contents. These scientific
contents are located in a hierarchical knowledge structure
extending from a lower, atomic level to the highest level
covering the patient as a whole (24) (Table I). Because of
its complex knowledge structure, the field of medicine is
confronted with a pronounced individuality and a
diversity of pathologic phenomena, and with numerous
transitional and borderline states between health and

illness (24-27). The numerous scientific levels can be
classified into three larger areas, according to which
medical research is organized: basic research (lower
levels), disease-oriented research (medium levels) and
patient-oriented research (top level)1.

The premises of medical knowledge production are
currently undergoing a crucial change: knowledge pro-
duction in basic and disease-oriented research is becom-
ing increasingly subject to an economic perspective. The
outcome is that medical knowledge is losing its tradition-
al character as public property and is tending to become a
commodity. Patents granted in the field of genetic tech-
nology for the protection of intellectual property are an
expression of the commercialization of medical know-
ledge: economically prized, yet socially disputed (28-33).
By contrast, patient-oriented knowledge cannot be pro-
tected and marketed to the same extent as intellectual
property (although proposals to this end have been sub-
mitted) and continues to function as public property
(31,32). It is in this context that the social construction of
medical knowledge too is manifested: Basic research and
disease-oriented research represent the preferred scientif-
ic research fields, while patient-oriented research tends to
be sidelined. Because of the shortage of patient-oriented
research, many basic research findings can be put to only
limited clinical use, if any; to this extent, this disparity
among research areas proves to be a limiting factor to
medical progress (31,32,34). With respect to the transfer
of knowledge, the following aspects are of significance:
knowledge generated within the framework of biomed-
ical research does not make a direct contribution towards
better clinical care or improved health status but is first
evaluated, synthesized and aggregated in a complex sci-
entific process (25-27,35-38) (Fig. 1). Publication forms

1Blois (24) has already pointed out that the medical knowledge structure
proposed by him would have to be expanded by additional levels in order to
cover social and societal aspects, too.

Table I. Hierarchical levels of medical descriptions (after 24)

Level 0 Patient as a whole

Level –1 Major patient part: e.g. chest, abdomen, head

Level –2 Physiologic system: e.g. cardiovascular system,

respiratory system, digestive system

Level –3 System part, or organ: e.g. heart, major vessels,

lungs, liver

Level –4 Organ part, or tissue: e.g. myocardium, bone

marrow, cerebellum

Level –5 Cell: e.g. epithelial cell, fibroblast, lymphocyte

Level –6 Cell part: e.g. cell membrane, organelles, nucleus

Level –7 Macromolecule: e.g. enzyme, structural protein,

nucleic acid

Level –8 Micromolecule: e.g. glucose, ascorbic acid, vitamin

B

Level –9 Atoms or ions: e.g. sodium, iron
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such as articles in specialist journals or monographs,
while playing an important role in the aggregation and
transfer of medical knowledge, have a different function
in the knowledge process: basis-oriented biomedical re-
search institutions may conclude a substantial part of
their curiosity-driven research activities with the presen-
tation of their findings in journals. Application-oriented
and clinically oriented institutions take recourse to this
published stockpile of knowledge in order to forge ahead
with the knowledge process, for example by performing
clinical studies, formulating guidelines, or developing
specific diagnostic or therapeutic techniques (16,37,39,
40). Special attention should be paid to four aspects:

1. There is a non-reciprocal citation relationship between
basic research disciplines and application-oriented clinical
disciplines: application-oriented clinical disciplines take
recourse in their quotations to basic knowledge – but basic
disciplines do not to application-oriented and clinical
knowledge contents.

2. An evaluation and selection of objects of knowledge
takes place in the knowledge process; i.e., not all objects of
knowledge are taken up and integrated into the extensive
medical knowledge hierarchy for subsequent use in
curative or preventive medicine.

3. For application-oriented and clinical disciplines, it is
not only the presentation of knowledge in scientific papers
but also “knowledge-incorporating artifacts” such as
hospital information systems (medical informatics), surgical
techniques with a corresponding instrumentarium (surgery),
or filling techniques and materials (dental medicine) that
may be end products of their work. These “artifacts” can
undoubtedly be presented in papers and followed up
bibliometrically, but such “artifacts” tend to varying degrees
to have an intrinsic value not reflected completely in
bibliometric indices, so that application-oriented progress is
characterized to a certain extent by bibliometric
imperceptibility (16,39-41). The dispersal of knowledge
based on such “artifacts” and its implementation demand
not only its presentation in publications but also additional
means of imparting knowledge, such as extended periods of
practical experience, concrete work in the department
concerned, acquisition of intuition, etc.

4. Biomedical basic knowledge is of international
relevance, whereas application-oriented clinical knowledge
is directed rather towards national medical cultures. Clinical
medicine is largely –as stated by Lindner (38)– a national
medicine. In other words, the significance of knowledge
relevant to national medical cultures increases with the
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Fig. 1.- Processes of knowledge generation and knowledge transfer: from research to knowledge application in curative and preventive medicine (by
kind permission of Prof. Dr. G. Lewison [37]).



application orientation and exploitation of knowledge in
curative and preventive medicine (1,42-47) (Fig. 1).

BASIS, DEFINITION AND CALCULATION OF
THE IMPACT FACTOR

The Science Citation Index Expanded™ (SCI), Social
Sciences Citation Index® (SSCI) and Arts & Humanities
Citation Index® form the basic databases from which the
ISI® creates further chargeable information media on a
secondary basis. These include the Journal Citation Re-
ports® (JCR) with the IF as well as, for example, the well
known Current Contents Connect® (CC Connect®) and
further products (2,48)2.

The IF, which is re-calculated each year, is defined as
the quotient from the citations that a journal has received
for the preceding 2 years, divided by the number of
citable documents3 in that journal in the same period
(Table II). The IF thus shows the relative citation fre-
quency of an average article in a journal in relation to a
limited 2-year time window.

EVALUATION OF THE IMPACT FACTOR IN THE
MEDICO-SCIENTIFIC LITERATURE

Positive evaluation of the impact factor

In the medico-scientific literature there are only few
examples where IF-based researcher evaluation is explicitly
advocated, even if the fundamental desirability of an
objective evaluation standard for the reliable and valid
rating of scientific achievements is not denied.

Calza & Garbisa (49), Brody (50), and de Marchi &
Rocchi (51) have the most positive attitude towards the IF
being used. On the basis of their empirical study, de Marchi
& Rocchi (51) recommend the IF as an instrument for moni-
toring as well as for evaluating research achievements.
These recommendations are, however, in contrast with the
limitations of the study, whose design and extremely low
response rate hardly constitute a suitable foundation for
these far-reaching interpretative conclusions. Despite his

positive fundamental attitude towards the IF as a bibliomet-
ric standard, Garfield (52) calls for the impact factor to be
used “wisely” and gives an urgent warning in numerous
publications against an uncritical approach.

A survey carried out among anesthesiologists showed
them to have a less negative attitude towards the IF than
suggested in the generally critical literature on the IF;
nevertheless, the majority of the surveyed anesthesiologists
called for an improvement in the IF (7).

Critical evaluation of the impact factor

As the IF is constructed mathematically from the data
material of the SCI and the SSCI, some criticisms apply
equally to the two databases and the IF, but others specif-
ically to the IF.

Criticism of the citation databases and the impact factor

Criticism of the lack of transparency in the selection
process of source journals. The abundance of scientific
literature, which is on the increase worldwide and cur-
rently comprises some 100,000 to 126,000 journals, gives
rise in the production of information databases to the fun-
damental problem of what literature to select (8,20-
23,42-44,53). The journals selected and analyzed for the
ISI® databases, entailing high prestige and many other ad-
vantages, are referred to as source journals, while the
non-analyzed journals, the cited-only journals, are neg-
lected. However, many scientific journals are not evaluat-
ed for the SCI/SSCI, although their publication profile
and standard are fully in line with the basic requirements
published by the ISI® and are moreover of scientific rel-
evance (54-58). For this reason the lack of transparency
in the selection process for the source journals of the
SCI/SSCI is criticized by numerous authors (1,20-23,59).

Criticism of the language- and discipline-specific bias
in the selection of source journals. In the ISI® databases
and thus in the IF too, it is the English language that pre-
vails, with more than 95% of all citations originating from
English-language papers (10,60). The criticism of the un-
constrained predominance of the English language in the
ISI® databases and in the IF is of a thoroughly universal na-
ture, hardly confined to specific scientific cultures or spe-
cialties and disciplines (1,2,8,10,17,20-23,42-44,58,60-
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2http: //www.isinet.com/isi/products/index.html (17.12.2001).

3Cf. criticisms below.

Table II. Computation of the IF for the journal Revista Española de Enfermedades Digestivas (source: JCR 2002). IF: 0.594

Cites in 2002 to articles published in: 2001 =29 Number of articles published in: 2001 = 47
2000 = 31 2000 = 54
1 + 0 = 60 1 + 0 =101
Calculation: Cites to recent articles 60 = 0.594

Number of recent articles 101



67). As a consequence of the monopoly of English, the
scientific cultures of the ancient world and of the Third
World are being ignored, no matter whether in South
America, Africa, India, southeast Asia, China, Japan or
Russia (43). Braun et al. (68) reported that “a group of ma-
jor publishers are clearly over-represented in the SCI-JCR
journal base, some of them extremely heavily indeed”.
This applies in particular to Elsevier. In other words, the
global players in (medical) publishing dominate the source
journals and thus the IF with their English-language pub-
lications, whereas journals published in other languages by
non-multinational publishing houses are under-represented
(cf. 10). The lack of informative value and validity of the
IF for scientific institutions publishing in other than the
English language has been empirically verified by van
Leeuwen et al. (67, cf. 58).

With reference to the level of representation of medical
journals issued by German publishers, which are, of course,
not necessarily confined to the German language, Braun et
al. (68) found no far-reaching prejudicial effect. However,
when the focus is placed on journals in the German
language rather than from German publishers, a clear-cut
decline in German-language papers in the SCI from 5.7 to
1.4% can be observed between 1977 and 1997 (10,67). This
may apply analogously, of course, to other languages (e.g.
Spanish, Portuguese, French).

Another point open to criticism is the varying degree
to which the different disciplines are represented in the
databases and the marginalization of specific disciplines
(16,20-23,69,70).

Criticism of the focus on journals and of the neglect of
other media. Despite the small number of monographs
evaluated, the two citation indices are to be regarded
purely as journal databases. This restriction of the litera-
ture published in journal form provokes criticism of those
very specialties that submit a significant proportion of
their publications in monographic form, as this publi-
cation format does greater justice to their knowledge struc-
ture than publication in journals. Pantel & Mundt (3), for
instance, claim that psychiatry, being at the interface be-
tween the natural sciences, humanities, and social sci-
ences, is confronted with a complex knowledge structure
that lends itself to – or even demands – the publication of
research findings in the form of monographs and contri-
butions to books. The criticism of there being a prejudice
towards monographic literature, one deriving primarily
but not exclusively from psychiatry, is to be taken seri-
ously, because although monographs are less frequently
published in the fields of the natural sciences and medi-
cine, they are nonetheless of importance to the transfer of
knowledge and may also record very high numbers of cit-
ations. In other specialties too – for instance in (medical)
informatics – scientific communication is based only to a
limited extent on the classic printed journals, with con-
gress reports and publications being of greater signifi-
cance (2,8,16,20-23,40,42,65,71-73).

Criticism of the impact factor

Criticism of the inadequate definition of citable docu-
ments in the impact factor calculation algorithm. Al-
though the IF algorithm set out above may seem math-
ematically simple and unproblematic, the calculation is
subject to substantial problems resulting from an inad-
equate definition of citable documents. When citations are
counted in the JCR, no distinction is made between cita-
tions from letters, editorials, reviews or original articles
with research findings (all of which are included in the
numerator of the IF calculation algorithm); however,
when the articles are counted, it is only original and re-
view articles that are taken into account (i.e. only these
are included in the denominator of the IF calculation al-
gorithm). This may give rise to discrepancies between the
number of citations in the numerator and the concrete
number of articles in the denominator, so that the IF may
consequently be substantially distorted. If, for example, a
journal publishes a large number of letters and thus ac-
quires allowable citations, the IF rises because citations
appear in the numerator, but letters are disregarded in the
denominator.

Numerous critical objections in the literature are con-
sequently leveled too at the IF calculation algorithm (5,
6,8,13,20-23,43,74-78). For the variation in the scope of
citations in editorials, letters and other documents among
individual journals gives rise overall to significant distor-
tions in the IF comparison (74,75,77,79).

Criticism of the 2-year calculation period for the impact
factor. Further criticism is leveled at the 2-year time
window, as the different scientific disciplines are charac-
terized by varying citation conventions linked with the
dynamics of the production and ageing of knowledge. On
the one hand, for instance, dynamic scientific fields such
as biochemistry and molecular biology very rapidly pro-
duce new knowledge that is integrated with no great time
lag into new knowledge structures and thus results in cit-
ations; on the other hand, knowledge contents also become
more rapidly obsolete or at least obsolescent in dynamic
research fields of this kind (8,20-23,60,64,72,77, 78,80).

Some empirical studies suggest that the 2-year period
allows the long-term trend too to be recorded, provided it is
investigated within the same discipline: Although clear-cut
differences between the 2-year, 7-year and 15-year impact
are revealed when the cumulative IF is calculated over a
number of years, there is no great change in the intra-
disciplinary ranking (10,11,18,57,76,81). However, a com-
parison of journals representing different disciplines such
as sociology and medicine (American Sociological Journal
vs Lancet) reveals that the Lancet has the higher IF in the
short term, but the American Sociological Journal in the
longer term (82). With respect to the Zeitschrift für Klinische
Psychologie, Psychiatrie und Psychotherapie, Decker &
Brähler (72) found that the bulk of the cited literature
(93.9%) had been published prior to the 2-year time window.
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In view of the fact that knowledge contents from bio-
medicine as well as from the social sciences and social
medicine are of general medical relevance, this differ-
ence in respect of the ageing of knowledge runs like a
thread through the entire sphere of medicine, and the 2-year
time window favors or discriminates against individual
medical disciplines with no plausible explanation. Clinical
medicine too is disadvantaged by the 2-year calculation
mode, for clinical studies require a longer preparatory
period, so that subsequent studies linking up with this
state of knowledge are not completed nor published until
later. This means that a response to previous publications
in the form of citations is subject to an inevitable time lag
in the field of clinical medicine (1,3,83,84). Difficult
though it may be to answer the complex question concern-
ing the ageing of knowledge and the degree to which its
recording is distorted in the JCR, there will certainly be
general agreement with Garfield’s summary (11): “The
impact factors [...] may not provide a complete enough
picture for slower moving fields with longer half-lives.”

Further criticism of the impact factor. Self-citations by
source journals may help raise the level of the IF quite
considerably; conversely, their absence entails a lower IF.
The fact that such self-citations by journals are not cor-
rected in the IF is a point frequently raised against the IF
(e.g. 3,20-23,60,78,85).

One further criticism relates to the fact that review arti-
cles have a higher citation rate, resulting in review jour-
nals or journals with a high proportion of review articles
being favored by this citation characteristic and being re-
warded with a higher IF (13,20-23,60,77,82,86).

Citation networks based on reciprocal citation display
a strong national bias. As Anglo-American literature is
predominant in the ISI® database system, the citation
practice of US academics is in the foreground and
emerges as a fencing-off mentality on the part of US re-
searchers against non-US research4. The effects of this cit-
ation practice in terms of the IF are that, yet again, irre-
spective of quality characteristics, North American
journals are rewarded (unjustifiably) with a higher IF (1,
3,20-23,37,45,47,61,87,88) (Fig. 2).

Further distortions of the IF can be interpreted as ef-
fects of the respective research field. As basic research is
more often cited than clinical research on account of the
outlined knowledge processes, journals covering basic
research tend to achieve a higher IF (14,20-23,45,60).

Expanding or stagnating scientific fields also display
different citation characteristics: rapidly expanding re-
search fields produce numerous new publications which,

however, have recourse to only a limited supply of
citable material. The outcome is that the numerous cita-
tions raise the IF of cited journals. In stagnating research
fields, the converse process is observed (20-23). In addi-
tion, the individual scientific fields are found to vary in
their citation practice with respect to the average number
of citations per article; this too has consequences on the
level of the IF (20-23).

The availability of a journal in electronic form on the
Internet enhances per se its IF, thus distorting the IF rank-
ing (16,89). Further criticism is leveled at the classification
of specialist categories in the JCR and at the flawed data
collection in the ISI® databases, which often has an impact
on specific countries (1,8,20-23,80,82,90). Another point
to be censured is that the IFs fail to give an accurate reflect-
ion of the true impact of a journal with very few published
but frequently cited articles; in this case the IF overrates
the influence of a journal (1,12,91,92).

The listed deficits of the IF are classified as being not
contingent but rather systematic in their effects, with cru-
cial consequences on the status of science worldwide.
Seglen (22) expresses this aspect most trenchantly: “Thus,
both the apparent quality lead of American science and the
values of the various impact factors are, to an important
extent, determined by the large volume, the self citations,
and the national citation bias of American science, in com-
bination with the short term index used by the Science Ci-
tation Index for calculating journal impact factors”.

THE REFLEXIVITY OF THE IMPACT FACTOR

If a doctor takes a patient’s temperature to obtain infor-
mation for diagnostic purposes or to monitor the course of
therapy, this measuring procedure will normally have no
effect on the patient’s temperature. There is no interaction
between the measuring procedure and the parameter to be
measured. The situation is quite different in the case of the
IF: the measuring of the IF and its use as a scientometric
indicator for research evaluation purposes not only reflect
on the measuring instrument but also influence the very
area that the IF claims to measure. In sociological termin-
ology, the IF entails reflexivity. The significance and scope
of this reflexivity of the IF, the “impact of the impact
factor” (13,93) as it were, is hardly to be overestimated,
and its dynamics vary, depending on whether the focus is
on Anglo-American or non-Anglo-American authors and
journals. This reactivity of the IF can be observed at three
different levels: at the level: a) of the author; b) of the jour-
nal and the discipline; and c) of society.

The reflexivity of the impact factor at the level of the
author

The increased focusing of attention on the IF, its per-
ception and establishment as a crucial criterion of evalua-
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problem of confidence in medical knowledge produced by foreign researchers
and institutions unknown to the respective authors (cf. 27,46).



tion and achievement, and the implications for profes-
sional aspirations and academic careers have resulted in
authors (involuntarily) adapting their publication behav-
ior to a maximization of their personal IF. The outcome
on the one hand is that manuscripts are submitted prefer-
entially to high IF journals, even if those journals do not
represent the most appropriate outlet on the basis of the
work itself and of the intended readership. 

Whereas Seglen (20) reported in the early 1990s that re-
searchers interviewed by him did not align their publica-
tion strategy with the IF, indeed were hardly aware of the
IF, and whereas surveyed NIH researchers indicated jour-
nal preferences not consistent with the IF (94), this attitude
seems to have undergone a fundamental change in recent
years, with the journal impact factor being promoted to the
status of preferred characteristic of a journal selected for

publication –albeit subject to the respective scientific
culture (6-8,10-12,20-23,62,69,79, 95-97). 

However, pharmaceutical companies also appear to
show some interest in where a paper is published and
may exert pressure to ensure that studies sponsored by
them are published where they think fit (95).

Even in the past, the compulsion to publish vast quan-
tities has not only led to a deluge of severely redundant litera-
ture but has also entailed an inherent risk of the requirements
of good scientific practice being ignored (98,99). Further-
more, the use of publication indices like the IF to measure
achievement has added momentum to the drawback-ridden
publish or perish publication strategy, compelling scientists
to boost their personal IF by means of mini-papers, often
referred to as the “least publishable unit” or “salami publica-
tions”, and of unfounded twofold publications.
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Fig. 2.- Journal summary list Gastroenterology & Hepatology of the 2002 JCR Science Edition, sorted by impact factor. The total number of journals in
the category is 45. The journals ranking 1st to 9th and 41st to 45th are presented. Revista Española de Enfermedades Digestivas ranks 44th.



Through their behavior-controlling effects, evaluation
measures founded on publication indices, and funding
based on them, may also result in researchers from tech-
nical fields giving a different weight to the focal points of
their work and starting to publish more in terms of stra-
tegic adaptation, even though they themselves consider
this to be dysfunctional because it is in conflict with their
actual working objectives and is hardly conducive to the
transfer of specialist knowledge (39). As the field of
medicine, as stated above, also comprises a large number
of subdisciplines whose knowledge is localized in the ap-
plications sphere, the findings of Jansz (39) and of Jansz
& le Pair (41) are noteworthy. Although they may not be
directly transferable, undesirable secondary effects of
this kind are certainly more likely to occur in application-
oriented than in basic research fields.

Reflexivity of the impact factor at the level of the
journal and of the discipline

It is, however, not only to the authors that a high IF is
important. It is also of central significance to the journal,
as the IF –as with the authors– is a (co-) determinant of
the success or failure and thus of the fate of the journal: a
high IF attracts authors to a journal and thus ensures that
good-quality studies are submitted; a high IF moreover
forms the basis for successful publicity campaigns, an in-
creasing circulation, and higher advertising revenue
(6,8,13,37,93). The relevance of the IF to the journal is
responsible for a number of consequential problems:

The algorithm by which the IF is calculated offers scope
for a wide range of fairly manipulative interventions that
permit the IF to be raised artificially. Taking recourse to
more trendy topics encouraging citations, and publishing
more frequently cited reviews instead of original papers as
well as documents not counted in the calculation algorithm
but nonetheless providing the coveted citations, can boost
the IF (3,6,8,13,20-23,43,59,75,78, 86,93,100; occasionally
with examples from prominent journals such as Lancet, Na-
ture, and FASEB). Self-citations by journals are also a good
means of boosting the IF and may consequently be misused
for this purpose. Discreet references can be made in the edi-
torial of a journal or in correspondence with authors to the
value of self-citations. Sometimes this is done in a less sub-
tle manner: Smith (101) reported that a letter to authors
from the journal Leukemia contained the following advice:
“Consequently, we kindly ask you to add references of art-
icles published in Leukemia to your present article”.
Leukemia was, however, then accused of manipulating the IF
(101). In view of the widespread practice of IF-doping, reac-
tions in the scientific community may well be tainted with a
touch of hypocrisy (43). In the context of self-citations and of
the 2-year IF calculation period, it is moreover advisable
from maximization aspects to speed up the manuscript review
process in order to publish articles as quickly as possible,
creating an opportunity for (self-) citations (43,100,102).

There are a number of traditional contribution cat-
egories of journals which are not beneficial to the IF and
which tend to be avoided if the IF is to be raised. For in-
stance, case reports, which may be reflected in the IF cal-
culation algorithm depending on layout but which yield
only few citations and are therefore detrimental to the IF.
They have consequently come into the firing line: Bloch
& Walter (8) reported that editors were exposed to criti-
cism and pressure on the part of authors for not boosting
the IF sufficiently. Although this pressure was initially
resisted, a decision was eventually taken to reduce the
number of clinical case reports, partly because of the IF,
although case reports were considered to make “a useful
contribution to the advancement of psychiatry and the ed-
ucation of psychiatrists” (103, cf. 104). Short reports on
congresses and postgraduate education courses on offer
are becoming more and more difficult to place in jour-
nals, irrespective of their informative value, because they
suppress the IF on account of the calculation algorithm
and consequently tend to have a negative effect on a jour-
nal’s reputation and prestige (12,64)5.

The outlined trends can be summarized as follows: the
long-term outcome of the reflexivity of the IF is a shift in
the journal’s structure and content. This shift is targeted
at maximizing the IF, not at optimizing the transfer of
medical information and knowledge.

The higher IFs of Anglo-American journals suggest that
part of the literature – and possibly the most interesting
part – is no longer submitted by authors to journals pub-
lished in their native language but to those published in
English. Now the lingua franca of the sciences today is
English, and publication in that language is not only legit-
imate but, in view of the international nature of the target
readership, also indicated in many cases. However, the
trend towards English-language journals appears to be so
pronounced that “the publication of original papers in
German-language journals is losing ground to an ever-
increasing extent” and some scientific publishing houses
are complaining of an impoverished supply of original
papers in the german language (105). If journals published
in the German language, for example, were devoid of an
attractive IF as a motivation for manuscript submission,
this would imply in the long term not only that the German
language was defunct as a scientific language but also that
the journals themselves were largely “superfluous”
(87,106). For if authors publish only in high IF journals,
national journals lose their scientific qualitative and eco-
nomic basis (12,14,106). On the one hand, the loss of the
German language as a medium for scientific publication is
being accelerated, and the ability of German surgical
research, for example, to hold its own is being impeded by
the IF (106). On the other hand, a “surgical journal in the
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German language is indispensable if relevant research
findings and clinical data are to be made widely available
and implemented in our linguistic region” (45). This applies
analogously, of course, to other languages (e.g. Spanish,
Portuguese, French).

However, it is not only in the relationship between
German-language and English-language journals that
dysfunctional shifts occur as a result of the IF orientation
but also, with reference to broader geographic dimen-
sions, on a transatlantic scale between Europe and the
USA. Attention is drawn to this in British and Scandina-
vian editorials and manuscripts in particular. Cavalli (95)
reported how, as publisher of a journal, he made vain at-
tempts to appeal to the “European conscience”, with the
aim of attracting good manuscripts. In view of the threat
of “a gradual decline of European journals by shifting of
submissions to North American journals with higher
IMF”, Rostami-Hodjegan & Tucker (18) drew attention
to the negative consequence for medical associations and
societies as publishers of journals. Baddeley (107),
Finzen (42) and Gisvold (12) saw European research
jeopardized by the IF, urging that European research trad-
itions and qualities should be preserved: “It cannot pos-
sibly be in anyone’s interest that the United States should
become more and more the single scientific superpower
taking over all control of high quality scientific publish-
ing. It is not only a question of where you publish, it is
also a question of preserving the creativity of European
scientists and institutions” (12). “Finally, we should value
our journals and try to ensure that they continue to be
able to compete in terms of originality and quality with
those of our more overloaded North American friends”
(107). Frömter et al. (108) too considered that the criti-
cism that the IF was essentially an instrument sponsoring
established (Anglo-American) journals was undeniably
accurate.

South America, Africa and China, for example, are
naturally even more severely affected by this develop-
ment. Yet they have set up their own information sys-
tems, which ensures some degree of autonomy and pro-
vides an opportunity for the medical knowledge
processes of their own continent or their own country to
be promoted (56,109,110).

The reflexivity of the IF is also of significance to the
content orientation of medical disciplines, and perhaps
even to the individual competing paradigms in the field
of medicine (3,42-44,46,111,112). Consideration of psych-
iatry, for example, reveals that a major part of its research
is bound specifically to language and scientific culture,
so that it cannot be readily expressed in different lan-
guages. Its complex knowledge structure is moreover
conducive to the publication of research findings in the
form of monographs and chapters of books (3). Further-
more, under the dictates of the IF, biologic-psychiatric re-
search approaches have far better chances than philo-
sophic-historic approaches of scoring high cumulative
IFs within the field of psychiatry. To this extent, IF orien-

tation in the field of psychiatry gives biologic-psychiatric
research an advantage over philosophic-historic ap-
proaches (3,111). The IF orientation –as stated by Finzen
& Hoffmann-Richter (43)– therefore becomes a disaster,
especially for the behavioral and cultural sciences within
the field of medicine, i.e. for social medicine, social psych-
iatry, forensic psychiatry, and medical philosophy and
history. However, there is nothing to say that develop-
mental trends of this kind have to be confined to psych-
iatry6. When planning the expansion of university surgical
research departments, with the option of either a “quality
of life” or a “molecular genetics” research group, for ex-
ample, the decision might go in favor of the latter in view
of the IF too: for molecular-genetic basic research is
more rewarding in terms of the IF. In other words: instead
of medical or social requirements, it might be the IF (and
the associated funding) that played a major role in the se-
lection of research fields and topics (114). Baddeley
(107), Gillis (115) and Mattern (16) point out that the
pressure resulting from the need to publish in high IF
journals is more likely to result in controversial scientific
concepts being suppressed, in the eagerness for scientific
innovation being spoilt, and in conservative scientific at-
titudes gaining influence.

Autonomous research traditions specific to national
medical cultures and the plurality of medical research ap-
proaches and paradigms, aspects of special importance to
clinical medicine in view of the complexity of medical
knowledge (24), cannot be cultivated and implemented
unless journals and other media have a sense of commit-
ment towards these research traditions and approaches
and are available for publications and discourses. Exces-
sive orientation towards the IF and thus towards foreign,
English-language publications with a high IF but with
different research traditions and preferences is detrimen-
tal to this desideratum of a multiplicity of theoretical and
methodological approaches.

Reflexivity of the impact factor and knowledge
processes in society

In today’s postindustrial individualized society, higher
demands than ever before are made on the individual to
take responsibility for organizing the course of his or her
own life. Since tradition and religion have lost influence
as means of orientation, information and knowledge are
gaining greater significance as resources on which action
is based (116). The general use of information and
knowledge in coping with everyday and professional de-
mands corresponds to very concrete information-based
actions on the part of patients in coping with illness and
in obtaining adequate health care, with the Internet play-
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ing a very central role as an information medium (35,
117-121). In the accompanying social knowledge
processes, scientific and everyday knowledge, special-
ized and general knowledge are in a complex interrela-
tionship (25-27,37,43,46,118,122-124).

As the President of the Deutsche Forschungsgemein-
schaft (German Research Council, DFG), E. L. Winnacker
(125) stressed, this is why it is “so important for science
to be opened up to the general public”. To this effect it is
crucial for medical research and doctors to “take a step
towards repayment” in terms of providing information
to the layman by making scientific findings generally
accessible in a differentiated and adequate form (43,126).
Scientific knowledge is moreover dependent upon media-
tion, not only within the sciences but also by society, if it is
to be applied in curative and preventive medicine (Fig. 1).

However, if the population is to be provided with fun-
damental medical knowledge and if medical knowledge
is to find its way into the social discourse, then medico-
scientific knowledge must (also) be available in the na-
tive language. This is no longer the case if, under the
pressure imposed on medical researchers by the IF, pub-
lishing in native-language journals is no longer worth-
while and native-language scientific journals consequent-
ly vanish from the market. The ensuing impoverishment
of the social discourse in terms of medical knowledge
impedes knowledge processes and inhibits the use of
medical research findings. Furthermore, confidence in
knowledge and in (national) science as well as the will-
ingness to show solidarity in funding national research
are likely to be affected (43).

The reported reflexive effects of the IF are, however,
not like laws of nature and are thus open to change and to
corrective measures (see below).

CORRELATION BETWEEN IMPACT FACTOR
AND QUALITY CHARACTERISTICS

The described distortions of the ISI® databases and of
the IF notwithstanding, it still has to be investigated in re-
lation to the issues of interest here whether: a) the IF is a
valid indicator of the quality of an article in that it
demonstrates its inherent citation potential and thus per-
mits a statement on quality in this context; b) the IF re-
flects the quality of a journal; and c) the IF can serve as
an indicator of research achievement.

The impact factor as an indicator of the quality of the
individual article?

Seglen (20-23) investigated the extent to which the IF
can be taken as an indicator of the quality of an individual
article in a journal. Based on empirical journal analyses,
he reported that a mere 15% of the most frequently cited
articles accounted for 50% of the citations of a journal,

and 50% for as much as 90% of all citations. The same
results were reported by other authors too (92,127). The
IF, which gives the average citation rate of an article
published in a journal, is thus not an indicator of the fre-
quency with which the individual article is cited. Funda-
mentally, a large number of articles that are cited ex-
tremely rarely, if at all, benefit from the high citation
rates of a small number of citation classics: scientific
standing and reputation are transferred from successful to
less successful papers. From this aspect, the IF cannot be
regarded as a good indicator of the scientific quality of an
individual article (6,10,12,14,18,20-23,57,59,60,78,80,
83,84,92,106,126-128).

Pittler et al. (129), who used a different methodological
approach to investigate areas of alternative medicine,
found that the overall methodological quality of articles
was very low; however, it was no better in high IF jour-
nals than in those with no IF. A clear-cut publication bias
was revealed in respect of positive outcome: positive re-
sults led to publication despite a poor underlying methodo-
logical quality. Even in high IF journals, articles report-
ing positive findings were given preference at the
expense of methodological quality. Kiroff (130), too,
showed in his own investigation that studies with positive
findings were more likely to be published; studies with a
high level of evidence were given publication preference
by journals with a higher IF (cf. 96). Kiroff (130) more-
over reported a study (Helsinki Heart Study) where a pri-
mary prevention component with positive results was
promptly published in a high IF journal, whereas the sec-
ondary prevention arm with less favorable results was
published with a considerable delay, and then in a low IF
journal. The primary component with positive results was
cited disproportionately more often than the second.
These findings, too, suggest that the quality of an individ-
ual article cannot be assessed with reference to the IF of
the journal; the fact is rather that complex relationships
exist in both IF and non-IF journals between the quality
and results of a study and publication bias.

Another question of special importance to authors is
whether publication in a high IF journal gives the specific
article a “free ride”, as it were. Seglen (20-23) and Rosta-
mi-Hodjegan & Tucker (18) refute this on the basis of
empirical findings, claiming that articles are cited ir-
respective of the IF of the journal in which they are pub-
lished. Empirical analyses by Opthof (128) suggest that
the quality of an article has a greater impact on the cita-
tion rate than the IF of the journal; on the other hand, the
exposure accorded to an article through publication in a
highly reputed journal does contribute to its citation suc-
cess (interpreted by Seglen (21) as a national bias; cf.
57). According to van Dalen & Henkens (131), the cita-
tion rate of an article is influenced to varying degrees by
numerous factors: publication in core journals covering a
broad range of topics (expressed in the journal having a
higher IF), language (English preferred), location of the
article (greater exposure of the first article in a journal),
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the Matthew effect with respect to the author (cf. 132),
country of origin, co-authors, circulation of the journal,
and topics covered. Although further studies are needed
on this aspect, the citation rate can be assumed to be de-
termined multifactorially. While the quality of the article
will play a central role in the hierarchy of influencing
factors, the IF of the journal concerned may well have a
supporting function (with the IF not being an independent
value but –as shown above– being influenced by language,
nationality, etc.).

The impact factor as an indicator of the quality of
journals?

In an attempt to determine the extent to which the IF
indicates the quality of a journal, controversial empirical
findings based on different methodological approaches
have been presented. On the one hand, experts were
questioned on the quality of specific journals and their
assessments were then compared with the corresponding
IFs. In this research tradition, Foster (94) reported on an
empirical survey7 showing that journal rankings by scien-
tists from the National Institutes of Health (Bethesda,
MA, USA) were by no means in accord with the ISI®

ranking, and characterized the ISI® approach to journal
evaluation as “a poor indicator of prestige journals”.
Hansson (84), who performed an empirical evaluation of
the relationship between the IF and discipline-specific cit-
ation preferences and traditions, also concluded on the
basis of his findings: “Quality plays a small part in de-
termining IF. I propose that the impact factor be rejected
as a guide to quality”; he pointed out moreover that clin-
ical journals are handicapped by the IF. Metcalfe (133)
registered a dependence of the IF on the delay in publica-
tion and on the discipline-specific ageing tendency of
scientific articles. He too concluded that it is largely these
parameters rather than the quality of the papers that ac-
counts for the differing IF rankings in an interdisciplinary
comparison of journals. The author stated: “We should
ensure that funding bodies and others who use IFs are
aware of the unscientific nature of their current measure
of scientific excellence.”

Lines of reasoning in the current discourse are often
associated with these negative evaluations of the IF. It is
argued that the IF may perhaps be an appropriate
evaluation method for prestigious journals –whose
outstanding quality is, however, recognizable and accepted
even without the IF ranking– but not for the bulk of
journals (60). It is moreover emphasized that the IF is at
most an indicator of the assertive potential of a journal but
not of its quality (13,82,83,94,133,134).

By contrast, Opthof (128), who analyzed two
cardiovascular journals, concluded that “the impact

factor indeed permits assessment of the quality of journals”.
Using a different line of reasoning, it is pointed out that the
correlation between a high rejection rate of manuscripts
submitted to journals and a high IF permits the IF to be
interpreted as an indicator of the quality of a journal: more
manuscripts are submitted to high IF journals, which can
consequently select those of the highest quality and can
afford a high rejection rate, thus attaining a high quality
standard and even increasing it in the long term (51,65,93).
For peer review practice seems also to confirm in some
instances that thorough appraisal does indeed allow the most
important articles to be identified –“skimming off the
cream”, as it were–, as a means of raising the IF (135).

On the other hand, reasons given for rejection are not
only verdicts on quality but may –as shown in the study by
Ray et al. (136)– also be associated with the degree of
specialization of the submitted manuscripts and the
journal’s target readership. One finding of that study was
that those manuscripts rejected by the Annals of Internal
Medicine, a journal from the field of general medicine,
were then published in journals that were more specialized,
had a smaller target readership, and consequently, fully in
line with the logic underlying IF calculation, had a lower
IF; this subsequent shift to a subspecialty journal was rated
by the authors as “desirable and rational”.

However, divergent standpoints with respect to the IF as
a gauge of the quality of journals need not be quite so
incompatible as initial impressions may suggest. With
reference to the algorithm used for calculating the IF and
its inherent potential for distortion (see above), it can be
logically deduced that the IF permits a differentiating
statement on journal quality provided that preconditions
for such a comparison are fulfilled. In other words, the
journals have to belong to one and the same discipline, to
be comparably aligned with res-pect to the topics selected
from the basic sciences and from the clinical field, to be
published in the same language in one and the same
country, and to be similar in their structure (original
papers, reviews, letters, case reports, etc.). Only under
these conditions is a comparison admissible (137). 

To this extent, Garfield’s (10) statement that very little
can be inferred from the IF about journals publishing local
clinical studies is correct. And this implies too that the IF
has very little bearing on the actual impact of non-English
language journals on their national medical information and
knowledge transfer (for Germany cf. 38,47, 60). In other
words, the significance of native language journals in
Spanish, Portuguese, French or German for the medical
information and knowledge transfer in these countries is
neither defined nor indicated by the IF.

The impact factor as an indicator of individual and
collective research achievements?

According to Garfield (9), the wary attitude to the
journal impact factor results from its being misused in
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many situations, especially in evaluating individuals, e.g.
during the habilitation process for the awarding of
postgraduate degrees. He reported having noted in many
European countries that the journal impact factor was used
as an easy option instead of citation analysis for estimating
the citation frequency of an academic, and stated that he had
always warned against such a practice. Despite all his public
advocating of ISI® products, Garfield has repeatedly called
for meaningful, cautious application of the IF and has
endeavored to prevent misuse, especially for the assessment
of individual research achievement. Other authors also
displayed a critical or negative attitude towards the IF as a
gauge of research (1,3,6,13,14,20-23,78,80,128). This stance
can moreover be corroborated empirically, despite the slight
divergence of opinion with respect to larger institutions.

On the basis of empirical evaluations, Seglen (20-
23) reported that, for publications by individual re-
searchers, the correlation between the IF of the publish-
ing journal and the citations received for the article
concerned is often low; even when the analytic ap-
proach is expanded to cover entire nations, substantial
differences are recorded between the IF and actual cita-
tions (22,138). To this extent the IF, as pointed out by
Seglen (22), may be misleading both for countries and
for individuals (cf. 67). Bauin & Rothman (61), who
used a different bibliometric indicator from the IF in
their empirical study, concluded that the use of approxi-
mation measures based on the impacts of journals is
quite legitimate as long as the groups being evaluated
have at least ca. 100 publications. Their reasoning was
that such general methods are more economical in their
procedure than the more complex citation analysis. A
similar line of reasoning is put forward by Opthof
(128) who, while rejecting the IF-based evaluation of
individual academics, does consider the IF to be a reli-
able means of assessing research quality at large insti-
tutions such as universities. However, he also draws at-
tention to the problems of IF application to research
groups too, pointing out that, as a selection of articles
by researchers is not randomized, preference should be
given to citation analyses. A further empirical finding
was reported by Moed (139), who demonstrated that
the ranking of institutions is influenced by certain pub-
lication and management strategies which for their part
are dependent on the developmental stage of the insti-
tution: differences in ranking cannot be construed sole-
ly in terms of the quality and significance of research
but have to be seen and interpreted more comprehen-
sively against the background of institutional and per-
sonnel development (139).

THE AWMF MODEL AS A CORRECTIVE OF THE
IMPACT FACTOR AND OTHER ALTERNATIVES

The bibliometry commission of the Arbeitsgemeinschaft
der Wissenschaftlichen Medizinischen Fachgesellschaften

(Association of the Scientific Medical Societies, AWMF)
turned its attention to IF usage and evolved an application
procedure (108). The AWMF recommendations are as
follows8:

1. The IFs listed in the SCI should be given a disci-
pline-specific weighting.

2. The IFs listed in the SSCI should be applied un-
weighted.

3. The IF of German-language journals listed in the
SCI and SSCI should be doubled.

4. Original papers from journals not listed in the SCI
and SSCI should be given an “IF equivalent” of 0.2.

5. Like papers published in journals, those published
in textbooks and manuals as well as monographs should
be given an IF equivalent as follows: 5-20 pages = 0.5 IF
points, 21-50 pages = 1.0 IF points, 51-200 pages = 2.0
IF points, and more than 200 pages = 4.0 IF points.

According to the procedure for discipline-specific
weighting, the normalized IF allocated to an article in a
specific journal is calculated by dividing it by the arith-
metic mean of all impact factors (mIF) of the discipline
under which the journal is listed in the SCI. The mIF of
each specialist category is calculated with the exclusion
of pure review journals and is published annually in the
Internet by the AWMF (see given URL).

As a supplement to the AWMF model, attention is drawn
here too to the model proposed by Kochen et al. (2) for
general medicine, to the recommendations made by
Langenbeck (140), and to the IF assessment procedures for
non-SCI journals (57,141). A survey of alternative impact
measures and corrective factors has been presented by
Glänzel & Moed (82).

As a further alternative to the IF, citation data are occa-
sionally recommended in the literature on research evalu-
ation, for these reflect achievement –or so it is claimed–
more individually and thus more justly in the individual
case than the IF (in citation analysis, reference is made to
the actual citations of an article rather than to the average
citation rate as with the IF). In general, those advocating
this system are by no means uncritical towards citation
indices, for these do indeed have their weak points: dis-
tortion through self-citations and citation cartels, the
Matthew effect (citation classics are comparatively
“over”-cited), predominance of the English language, cit-
ation preference for review articles rather than original
papers, discipline-specific citation customs, weighting
problems with respect to multi-author papers, negative
citations (flawed and unreasonable research approaches
and results are also cited), occasional delays in the citing
of innovative research in particular, etc. Recommenda-
tions for rectifying some of these deficiencies of citation
analysis have been submitted (e.g. giving self-citations a
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reduced weight, taking citations in the native language
into account).

But even if citation analysis is slightly more viable as
an evaluation system than the IF, this relative advantage
does not justify and permit its application without criti-
cism. The ISI® citation indices, in their concept certainly
a fascinating instrument for the analysis of communica-
tion structures and communication deficits of the scien-
tific discourse, especially of the Anglo-American linguis-
tic and cultural region9, can be applied to other issues
only with expert insight and with their limitations being
taken into account (for various experiences and a contro-
versial discussion, see 3,9,12,16,40,63,65,72,83,92,93,
99,127,128,131,142-144).

CONCLUSION: THE EVALUATION OF
INDIVIDUAL AND COLLECTIVE RESEARCH
ACHIEVEMENTS

With respect to the evaluation of research achieve-
ments, our attention is confined here to those two fields
that play a special role in the university medical setting:
a) the evaluation of individual research achievements;
and b) the evaluation of collective research achievements
within the framework of an interdisciplinary comparison
between the individual disciplines of a medical faculty
for research funding purposes.

With respect to the evaluation of individual research
achievements, the Recommendations of the Commission
on Professional Self Regulation in Science of the
Deutsche Forschungsgemeinschaft (German Research
Council, cf. 99) in the Proposals for Safeguarding Good
Scientific Practice envisage in recommendation 6: “Uni-
versities and research institutes shall always give origin-
ality and quality precedence before quantity in their cri-
teria for performance evaluation. This applies to
academic degrees, to career advancement, appointments
and the allocation of resources”. The subsequent expla-
nations go into further detail: “An adequate evaluation of
the achievements of an individual or a small group, how-
ever, always requires qualitative criteria in the narrow
sense: their publications must be read and critically com-
pared to the relevant state of the art and to the contribu-
tions of other individuals and working groups”. Wherever
achievement has to be evaluated, the evaluators must
be encourage to make explicit judgements of quality be-
fore all else. They should therefore “receive the smallest
reasonable number of publications – selected by their auth-
ors as the best examples of their work according to the

criteria by which they are to be evaluated”. The DFG pro-
posals for the evaluation of individual research achieve-
ments, which represent only one selective aspect of the
overall recommendation, have attracted considerable at-
tention abroad and have been explicitly welcomed as in-
dicating that hopes of change in Germany’s scientific cul-
ture may not be forlorn (“encouraging [...] hopes for
change”) (8); “a broader cultural change in German sci-
ence”; W. Singer, appreciatively cited by an anonymous
author (6). The AWMF too takes the same line, stating10:
“The journal impact factors published by the Institute for
Scientific Information in the annual Journal Citation Re-
port (JCR) are acceptable as a measure of quality –if at
all– only within close discipline-oriented limits and
solely for the internal distribution of research funds in
institutes/research groups, i.e., they are not suitable for
an evaluation of individuals with respect to the granting
of postgraduate degrees (habilitation) and to appoint-
ments.”

With qualifying performance evaluations of this kind,
which recognize originality and quality in the different
achievements, we feel that supplementary quantifying
data based on citation analysis may be taken into account
in order to define some of the qualifying data more close-
ly and to substantiate them, though without succumbing
to the suggestive force of indices (98,145).

Restricting publication to a few significant, rewarding
articles is by no means inevitably detrimental to the
author’s career prospects but may rather prove to be more
beneficial than extensive publication11.

If the IF is to be used for the evaluation of collective
research achievements, then the AWMF model is to be
recommended in the present situation; attention must
moreover be paid to the incidental consequences. Under
these circumstances, taking account of the AWMF model is
important to clinical medicine and absolutely vital to
smaller, (socio-)medical disciplines with different
publication traditions and target readerships (publication in
German-language journals). It must also be borne in mind
that smaller medical disciplines with their few scientists at
varying stages in their studies are unable to ensure a
continuous publication output in the same way as larger
disciplines where the numerous ongoing research projects
generally ensure that some are in the publication phase. The
AWMF guidelines are also helpful in maintaining the
tradition of German-language medical publishing, although
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10http: //www.awmf-online.de/ (11.02.2004).
11In the investigation by the renowned sociologist Merton (132) on the
publication behavior of Nobel prizewinners, restriction to the publication of
scientifically central and significant articles proves to be an essential
precondition for scientific success. The following passage from that study
serves as an example: “Seymour Benzer, for example, tells of how he was

saved from going ‘down the biochemical drain‘: ‘Delbrück saved me, when

he wrote to my wife to tell me to stop writing so many papers. And I did

stop‘.”

9Unfortunately, very little use can be made of this potential for analysis in
the web version of the ISI® citation databases SCI and SSCI available in
Germany.



it is currently not clear whether they can actually guarantee
its survival12.

For the evaluation of collective research achievements,
the AWMF has moreover suggested evaluating input
(supplementary funding from various sources, etc.) in addi-
tion to output parameters (number and quality of scien-
tific publications, patents, etc.)13. Langenbeck (140), a
member of the AWMF working group, proposed else-
where that evaluation of the “budget-worthiness” of sci-
entific working groups should be undertaken on the basis
of the following parameters: quality (evaluated supple-
mentary funding, cooperation with industrial partners,
stipendiaries), productivity (weighted or cumulated IF,
contributions to books, patents), vitality (originality of
concepts, method spectrum, dissertations, diplomas, con-
gress papers with abstracts), and relevance (topicality, cit-
ations during the past 5 years, university cooperation,
editorial boards, reviewer activity). On the basis of his
survey, Raspe (4) likewise recommended a more com-
plex model covering five different areas of achievement:
a) acquisition of supplementary funding; b) publications
(with discipline-specific weighting in line with the
AWMF recommendation); c) teaching; d) dissertations
and other academic qualifications; and e) transfer perform-
ance (knowledge transfer through scientific symposia,
continuing education courses, etc.). To this effect, for ex-
ample at the Lübeck campus of Schleswig-Holstein Uni-
versity Medical Faculty, a number of performance areas
are registered by means of documentation sheets, the in-
dividual achievements are weighted (e.g. in the advance-
ment of young academics, a special point system for
post-doctoral and professorial theses, with account being
taken of the grade awarded) and used for performance-re-
lated funding (personal communication from Prof. Dr. H.
Raspe dated 15.01.2003; the registration system is cur-
rently undergoing further development) (cf. 4). The over-
all aim is to register a broad range of scientific productiv-

ity (doctoral and postdoctoral theses, supplementary
funding, etc.) in terms of a multidimensional evaluation
strategy (3,9,145,146). However, it is also reported that such
multidimensional evaluations are by no means a simple
undertaking; the experience gained by these authors
suggests that corresponding application at the present
time would be premature, and further testing is considered
necessary: “Because of the variety of problems we have
identified with the approach we used and because most of
these problems seem inherent to the measurement of the
relative value of faculty activities, the application of such
estimates of relative value-based production to budgetary
decisions is premature” (73).

In addition to the performance-evaluating funding ap-
proach, a performance-stimulating approach has been
proposed and applied (see, for example) (147).

In general, the evaluation of research achievements in
the fields of medicine and health sciences is a difficult,
complex undertaking, as pointed out also by G. Gieselmann
(148) from the Scientific Council14 in her presentation at the
“Research Achievement Evaluation” workshop: “Clinical
research is a highly complex activity. I would like to advise
against apparently simple correlations. In my opinion,
individual measuring parameters must not be accorded
absolute status. Those wishing to improve performances in
clinical research have to understand the structures and the
processes taking place there in order to then change and
optimize them.”

FUTURE PROSPECTS

The aim of medical research is to generate knowledge
for the successful prevention of disease and for the med-
ical care of the population, and to put it effectively into
practice. For this purpose, basic knowledge, disease-
oriented knowledge, and patient-oriented knowledge have
to be functionally interlinked –to this effect, knowledge
processes are like functioning ecosystems, with the neg-
lect of one link jeopardizing the system as a whole. The
AWMF’s important corrective proposal (108) aimed at
damage limitation for both researcher and medical re-
search should in our opinion be further developed as tar-
geted optimization of medical knowledge processes. This
requirement will not be met by the isolated IF or by cita-
tion counts; the fact is rather that, in a far more compre-
hensive sense, the contribution made by researchers to
knowledge processes as a whole has to be the starting
point for multidimensional performance-evaluating and
performance-stimulating processes (cf. 82,97). The aim
must be to prevent the unbalanced channeling of profes-
sional activities towards one (flawed) measuring param-
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12With a view to obtaining an efficient medical publication system for Ger-
many, Austria and the German-speaking region of Switzerland, it will be
quite reasonable to discuss in this context whether specific credits (IF
equivalents) should not be set interregionally for publication in selected
German-language journals and publishing forms. If publishing in these
journals can be made attractive, the quality of these journals will adjust
itself automatically in terms of reflexivity. As has been shown, this very
transformation from quantity to quality is taking place in a large number of
US journals on account of this reflexivity. The AWMF model, by giving IF
equivalents for scientific papers in German-language journals and books, is
a step in the right direction. This applies analogously, of course, to other
non-English languages (e.g. Spanish, Portuguese, French). Another point
open to serious discussion would be a weighting of categories relevant to
medicine in the SSCI, as it is there that a not insignificant proportion of the
(socio-)medical literature is published (e.g. GERONTOLOGY; HEALTH
POLICY & SERVICES; PSYCHOLOGY, CLINICAL; SOCIAL SCI-
ENCES, BIOMEDICAL; SUBSTANCE ABUSE). Research into the con-
sequences of applying the AWMF model is moreover urgently needed if
inappropriate developments are to be detected in good time and corrected.

13http://www.awmf-online.de/ (11.02.2004).

14According to the data in the list of authors, head of the Medical Division,
Scientific Council, Cologne office; later: ScienceConsult.



eter and the resulting negative consequences –as well as
to ensure that the very purpose of medical science, to pre-
serve health and to heal, does not slip out of the focus of
attention.
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