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Aim. To analyze a five-year publication output of the Zagreb University Medical School in scientific journals, espe-
cially in the journals covered by the Current Contents (CC), bibliographic database of the Institute for Scientific Infor-
mation.

Methods. Medical School of the Zagreb University is organized in 10 preclinical, 6 public health, and 17 clinical de-
partments, with 359 faculty members. Research activity is important for the academic promotion, with the number of
publications (especially in journals covered by CC) and their impact as a key element. Bibliographic data on the pub-
lished papers by the authors affiliated to the Zagreb University Medical School in the 1995-1999 period were searched
in the CC and Biomedicina Croatica databases, according to the official faculty name list. The collected data were clas-
sified into three groups according to the source journals: papers published in international journals covered by the CC,
Croatian journals covered by the CC, and Croatian journals not covered by the CC. The publication production was
measured on individual and departmental levels by using two counting schemes: a) full publication to each author/de-
partment; and b) an equal fraction of a publication (1/n) to each author/department.

Results. In the 1995-1999 period, the faculty published 578 papers in the journals covered by the CC, 22.6% of them
in the subset of Croatian journals. The differences among departments were considerable, with publishing activity per
faculty member varying from 0.25 to 6.23 papers in CC journals and from 0.0 to 15.8 in Croatian non-CC journals. Pre-
clinical departments published significantly less in the Croatian journals indexed in the CC then public health and clini-
cal departments. There was a high variance in the number of publications on the individual level, with the 15.4% of the
faculty in the professor rank and 45% in the assistant rank who did not publish a single paper in journals covered by the
CC in the analyzed period. On the contrary, 10.1% of professors and 6.0% of assistants published more than 10 and
more than 4 CC-indexed papers, respectively. A number of authors who have been very productive in international
journals indexed in the CC (11 or more papers) did not publish in Croatian journals indexed in the same database, and
vice versa.

Conclusion. Publication output of the Zagreb University Medical School shows imbalances characteristic of a small
scientific community: productivity with extreme values, relatively unsatisfactory number of papers published in the in-
ternational journals covered by the CC database as compared to their importance in the process of the academic pro-
motion, and disproportional role of certain domestic journals covered by the CC.
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Universities should be considered both teaching
and research institutions. Research carried out at such
institutions is of vital importance to the whole sci-
ence, technology, and industry system and is predom-
inantly financed by the governmental sources (1). The
evaluation of the achievements of a university or a
university department is important, because their pol-
icy decisions may affect scientific productivity and
progress (2). The faculty is regularly evaluated on the
basis of both teaching and research, but there is little
doubt that promotions and tenure at universities con-
tinue to depend more on research productivity than
instructional performance (3). Peer review is the most

common form of evaluation of scientific perfor-
mance, but application of bibliometric measures has
been proposed as a supplement (4-6). There are basi-
cally two bibliometric indicators for measuring scien-
tific output: publication counts and citation counts.
Publication output serves as an approximation to sci-
entific activity and productivity (7). Research results
in the fields of science, technology, and medicine are
published mostly in the form of a standardized jour-
nal article, primarily in international journals and in
English language (8). Internationalism has been estab-
lished as a norm in science, and the evaluation of sci-
entific results does not depend on any local or na-
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tional evaluation criteria. Small countries with limited
intellectual resources would be exposed to the risk of
mediocrity if they allowed themselves to become iso-
lated from the major centers of knowledge produc-
tion. Croatia can be categorized as a small “develop-
ing” or “semi-developed” country whose scientists
occasionally produce high-quality reports in influen-
tial journals. However, most of their scientific produc-
tion is reported in local journals, whose quality is far
below that of the mainstream journals (9,10).

The aim of our study was to analyze research out-
put of the Zagreb University Medical School,
operationalized by the number of publications pub-
lished in the 1995-1999 period in the international
and local journals, and to identify departmental pro-
ductivity and their international visibility. Data could
be useful in the institutional decision-making process
(promotion, personnel, research time, facilities, and
stimulation) and especially in setting priorities for the
enforcement of the mainstream academic and scien-
tific standards.

Methods

Setting

The University of Zagreb is the largest and most prominent
Croatian educational and scientific institution and its Medical
School is highly rated in this part of Europe. The School is orga-
nized in 10 preclinical, 6 public health, and 17 clinical depart-
ments. At the end of 2000, the faculty consisted of 359 persons,
with 88 of them engaged in preclinical, 43 in public health, and
228 in clinical departments (Table 1). The admission quotas for

students are determined by the Ministry of Science and Technol-
ogy, which financed 240 vacancies in the academic year 2000/
01. The School provides a wide range of postgraduate courses in
biomedicine and health sciences. The faculty is extensively en-
gaged in research and the Ministry of Science and Technology fi-
nances the majority of their grants: 51 in clinical research, 29 in
basic research, and 7 in public health. There are also 15 grants for
the junior faculty members, which are also financed by the Min-
istry. Many young researchers are affiliated to the grants by sepa-
rate funds (33 in preclinical, 30 in clinical, and 10 in public
health departments). Academic promotion is based mainly on re-
search ability, with the number of publications and their scientific
impact as a key element in the overall academic performance as-
sessment. According to the Croatian Law on the Scientific Re-
search Activities (11), the minimum scientific criteria for the ap-
pointment into scientific grades are defined by the Scientific Field
Council. The Scientific Field Council for Biomedicine deter-
mined 2, 4, and 8 papers published in the Current Contents
(CC)-indexed journals for the rank of the assistant professor, asso-
ciate professor, and full professor, respectively (12).

Sample

We used the official list from January 2000 of all of the
School’s teaching staff according to their departments. The aca-
demic rank (full professor, associate professor, assistant professor,
and assistant – including all three ranks: junior assistant, assistant,
and senior assistant) was assigned to each name. We used a
“fixed” name list, regardless of the list fluctuations and the
changes that occurred in the academic ranks during the analyzed
period.

Collection of Bibliographic Data

Bibliographic data on the published papers by the authors
affiliated to the Zagreb University Medical School in the 1995-
1999 period were identified by searching the CC and Bio-
medicina Croatica databases. The CC database was chosen be-
cause the journals it indexes are considered to be the most im-
portant for the life sciences and (bio)medicine, and the papers
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Table 1. Zagreb University Medical School departments and respective faculty according to their academic ranks
No. of professors No. of assistants Total Total

Departments full assoc assist senior medium junior professors assistants faculty
All departments 68 113 46 47 75 10 227 132 359
Preclinical departments: 21 17 20 10 12 8 58 30 88

Anatomy (Anat) 3 2 1 2 5 5 8 13
Anatomy – Brain Research Institute (Anat-BR) 2 1 2 3 2 5
Biology 2 2 3 4 3 7
Medical Physics and Biophysics (Physics) 2 1 1 2 2 4
Biochemistry and Clinical Chemistry (Chemistry) 2 2 3 4 7 4 11
Histology and Embryology (Histo) 1 4 3 8 8
Physiology and Immunology (Physio) 5 2 2 2 2 2 9 6 15
Pharmacology (Pharma) 3 1 4 8 8
Pathology (Patho) 3 2 5 2 1 10 3 13
Forensic Medicine (Forensic) 2 2 2 2 4

Public health departments: 5 11 7 5 14 1 23 20 43
Microbiology (Microbio) 3 1 2 4 4 6 10
Family Medicine (Family) 1 1 2 2 2 4
Social Medicine (Social) 1 2 3 3 6 3 9
Medical Statistics, Epidemiology and Medical Informatics (Stat-Epi-Inf) 2 2 1 1 3 5 4 9
Occupational Medicine and Environmental Health (Occup-Env) 1 2 1 2 1 3 4 7
Medical Sociology and Health Economics (Sociology) 1 2 1 3 1 4

Clinical departments: 42 85 19 32 49 1 146 82 228
Internal Medicine (Internal) 10 27 3 17 10 1 40 28 68
Radiology and Oncology (Radio-Onco) 4 7 1 2 12 2 14
Urology 2 1 1 1 4 1 5
Maxillofacial Surgery (Maxillofac) 1 1 1 1 3 1 4
Orthopedics 3 1 2 2 6 2 8
Ear, Nose and Throat (ENT) 4 5 3 3 9 6 15
Ophthalmology (Ophthalmo) 1 3 2 1 4 3 7
Dermatology (Derma) 1 1 1 2 2 3 5
Infectious Diseases (Infec) 2 6 2 1 8 3 11
Neurology and Neuropathology (Neuro) 2 5 1 7 1 8
Pediatrics 4 2 3 1 8 9 9 18
Gynecology and Obstetrics (Gyn-Ob) 3 6 1 2 8 10 10 20
Psychiatry and Psychological Medicine (Psychiatry) 2 4 3 2 3 9 5 14
Surgery 2 10 2 1 5 14 6 20
Anesthesiology (Anesthes) 3 3 3
Physical Medicine and Rehabilitation (Physical) 1 1 2 4 4
Pathophysiology (Pathophys) 2 1 1 2 2 4



published in CC-journals are given decisive function in the aca-
demic promotion at the Croatian universities (12). In the ana-
lyzed period, the CC covered 7 Croatian journals, one of them
strictly medical. We searched the CC database for each name on
the faculty list. Only papers with at least one School address were
included, because work done by the School’s faculty members as
the guest-scientists at other institutions or at their former institu-
tions and published only with the address of that institution could
not be considered School’s papers (8). We divided the obtained
data into two groups as follows: the items published in the Cro-
atian CC journals and the items published in all other CC jour-
nals. The local bibliographic database Biomedicina Croatica cov-
ers all publications of the Croatian authors in the field of medi-
cine and related fields from 1986 onward. We collected all arti-
cles published by the same set of authors in the Croatian
(bio)medical journals covered by the Biomedicina Croatica and
not covered by the CC editions. The collected bibliographic data
were finally analyzed as three groups of papers published in (a)
international journals covered by CC (international CC), (b) Cro-
atian journals covered by CC (Croatian CC), and (c) Croatian jour-
nals not covered by CC (Croatian non-CC).

Scientific Production Indicators

The publication productivity was analyzed at three levels –
general, departmental, and individual. The productivity of each
author or department was measured as its total number of articles
published in CC-covered (international CC and Croatian CC jour-
nals) and Biomedicina Croatica-covered journals (Croatian non-
CC journals). The production of each author/department was
measured by the total number of CC publications. The portion of
international visibility belonging to the papers published in the
Croatian CC-covered journals was also determined.

Articles arising from collaboration with researchers from
other groups/departments (outside or within the School) are par-
tially based on research efforts of other groups. The authorship
credit to individual co-authors in such collaborations is a contro-
versial issue. Some authors consider that without “inner” knowl-
edge it is very difficult to assign to each participating author
his/her proper fraction and that a full publication should be as-
signed to each author (13). The others are strongly in favor of a
fractional counting scheme, assigning to each author a partial au-
thorship of 1/n, where n is the number of co-authors of a pub-
lished paper (14). We decided to use both counting schemes: (a)
a full publication credited to each co-author (AU, authorship),
and b) each co-author charged by a fraction of the publication
distributed equally among co-authors (FRA, fractional author-
ship). Primary and secondary roles in research are often indicated
by the position of authors on a scientific paper. Typically, it is the
first author who is responsible for conceiving, designing, and car-
rying out the experiments and writing up the results. Thus, a pre-
ponderance of first authored papers may carry more weight for a
scientist (15). Therefore, we determined also productivity derived
from papers in which an author is first in the byline (FA, first au-
thorship). Thus, one paper published by n co-authors gave one
AU and 1/n FRA to each of them (or their departments) and one
FA to the first author only (number of FAs comprise a portion of

number of AUs). In case of a paper written by a single author, the
author was given one point per each of the three variables.

Data were analyzed according to the academic ranks and
departments, identifying the highest/lowest productive authors
and departments.

Total and average productivity for departments and aca-
demic ranks (or the School as a whole) was calculated as a sum of
all authorships (AUs) or fractions (FRAs) of a department or aca-
demic rank and divided by the corresponding number of affili-
ated faculty members.

Statistical Analysis
Descriptive statistics included data tabulation, calculation

of distribution parameters (minimum, maximum, median, and
means), and graphical presentation. Time trends for total yearly
productivity measured by number of published papers and total
fractional authorship were calculated and drown as linear regres-
sion lines (five years span) for two categories of papers. The re-
gression line slopes were investigated and the null hypothesis
that the true slope is zero was tested by calculation of the test sta-
tistics which follows the t-distribution on n-2 degrees of freedom
(test statistics=slope/SE(slope), where SE(slope) is the standard er-
ror of the slope). Differences in productivity among the three
groups of faculty members were tested using Kruskal-Wallis
ANOVA. The differences were considered statistically significant
if they did not exceed p=0.05.

Results

General Productivity
In the 1995-1999 period, the authors affiliated to

the Zagreb Medical School published 578 papers in
the CC-covered journals (1.6 publications per faculty
member). As many as 447 out of 578 (77.3%) papers
were published in international CC journals (Table 2).
Of the remaining 131 (22.6%) papers published by
four Croatian CC-covered journals, Društvena Istra-
�ivanja and Croatica Chemica Acta published to-
gether only 4.6%, and the Croatian Medical Journal,
which began to be covered by CC only in 1999, pub-
lished 11.5% papers. Thus, the majority of the
School’s papers published in the Croatian CC journals
were published in Collegium Antropologicum (110/
131 or 84%). In 1999, for example, Collegium Antro-
pologicum, Croatian Medical Journal, and two other
Croatian CC journals (Croatica Chemica Acta and
Društvena Istra�ivanja) published 25, 15, and 1 pa-
pers or 61.0%, 36.6%, and 2.4%, respectively. The
number of the School’s authors (AU) publishing in the
same set of journals was 50, 21, and 1, respectively,
meaning that the two journals (Collegium Antropo-
logicum and Croatian Medical Journal) shared the
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Table 2. Papers published in journals covered by the Current Contents in the 1995-1999 period, with total number of their au-
thors affiliated to the Zagreb University Medical School

No. of papers with the School's authors per year and total number of the School's authors
Journal No. of 1995 1996 1997 1998 1999 1995-99
Collegium Antropologicum papers 15 37 21 12 25 110

authors 31 68 54 27 50 230
Croatian Medical Journal* papers – – – – 15 15

authors – – – – 21 21
Društvena istra�ivanja papers 1 1 0 1 1 4

authors 2 1 0 2 1 6
Croatica Chemica Acta papers 1 0 1 0 0 2

authors 1 0 1 0 0 2
Croatian CC journals papers 17 38 22 13 41 131

authors 34 69 55 29 72 259
International CC journals papers 79 84 97 92 95 447

authors 128 148 173 172 193 814
All CC journals papers 96 122 119 105 136 578

authors 162 217 228 201 265 1073
*Croatian Medical Journal was included in the CC in 1999.



authorships of the School faculty members with the
ratio 7:3, whereas the portion belonging to the other
two journals was negligible (Table 2).

The number of authors publishing in CC covered
journals, both international and Croatian, increased
steadily in the analyzed period, with the exception of
1998 (Table 2, Fig. 1). The total number of authors of
CC papers rose from 162 in 1995 to 265 in 1999,

showing the increase of 63.6%. Total fractional au-
thorship in these years was 36.1 and 53.5, respec-
tively, showing an increase of 48.2%. The trends of
both the number of authors and total fractional au-
thorship showed an increasing pattern but were not
statistically different from zero-slope due to fluctua-
tions during the five-year period (t=2.289, p=0.10;
and t=1.52, p=0.225, respectively).

The number of authors publishing in Croatian
non-CC journals reached its maximum in 1996 and
markedly decreased since then (Fig. 2), giving a nega-
tive trend but not significantly different from zero
(t=-2.198, p=0.115). Total fractional authorship fol-
lowed the total number of papers per year with the ex-
ception of the last year (1999), when it again rapidly
increased, while the number of authors decreased.
This gave a steady five-year trend.

Departmental Productivity
The productivity of the School’s departments in

the 1995-1999 period was analyzed with respect to
the number of faculty members in each department
(Fig. 3), with three groups of departments sorted in de-
scending order by the average number of authorships
in CC-covered journals (both international and Cro-
atian). We calculated the average departmental pro-
ductivity as a ratio of the sum of all authorships and
total number of departmental faculty members (all
ranks), regardless if they published or not in the ana-
lyzed period. The differences among the departments
were considerable, with CC publishing activity rang-
ing from an average of 6.23 for the Department of Pa-
thology to 0.25 for the Department of Forensic Medi-
cine. The differences were even greater when the Cro-
atian non-CC papers were considered, varying from
15.8 for the Department of Dermatology to 0.0 for the
departments of Medical Physics and Medical Sociol-
ogy and Health Economics. Publishing in the Cro-
atian CC group of journals prevailed (>50% of all CC
indexed papers) in 3 public health departments (Med-
ical Statistics, Epidemiology, and Medical Informa-
tics, Medical Sociology and Health Economics, and
Social Medicine) and 4 clinical departments (Gyne-
cology and Obstetrics, Neurology and Neuropatho-
logy, Psychiatry and Psychological Medicine, and An-
esthesiology). The analysis on the departmental level
showed that preclinical departments published signif-
icantly less in Croatian CC journals then public health
and clinical departments (Table 3, Fig. 3). Preclinical
departments published predominantly in interna-
tional CC journals. Publishing in Croatian non-CC
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Figure 1. Publishing in CC-indexed journals, both interna-
tional and Croatian, in the 1995-1999 period: bars show the
total number of authors affiliated to the Zagreb Medical
School (AU, left scale); line with circles is the respective
fractional authorship (FRA, right scale). Corresponding
trends are presented as straight lines (full and broken line,
respectively) with denoted slopes.
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Figure 2. Publishing in Croatian non-CC journals in the
1995-1999 period: bars show total number of authors affili-
ated to the Zagreb Medical School (AU, left scale); line with
circles is the respective fractional authorships (FRA, right
scale). Corresponding trends are presented as straight lines
(full and broken line, respectively) with denoted slopes.

Table 3. Departmental productivity in the 1995-1999 period with distribution parameters and percentages for professors (all
ranks) and assistants (all ranks)*

Authorship
CC (international and Croatian) Croatian non-CC

Faculty No. median mean % FA % int median mean
Professors: 227 3 3.89 22.8 75.3 3 5.25
preclinical departments 58 2 4.34 19.0 86.9 2 3.29
public health departments 23 3 4.24 19.6 64.9 3 4.74
clinical departments 146 3 3.65 25.1 72.7 4 6.11

Assistants: 132 3 1.45 34.0 49.2 1 2.18
preclinical departments 30 1 1.40 40.5 56.7 1 1.87
public health departments 20 0 1.25 44.0 55.0 0 1.10
clinical departments 82 1 1.51 29.8 45.1 2 2.56

*Abbreviations: FA – first author; int – international.



journals was evident especially in 2 clinical depart-
ments, Dermatology (15.8 on average) and Physical
Medicine and Rehabilitation (11.0 on average).

High variability was visible not only among de-
partments but also within departments and especially
between professors and assistants. Therefore, we pre-
sented distribution parameters (medians and means)
for both, the number of papers (AU) and portions of
first authorships (FA) in all CC-covered journals and
Croatian non-CC journals for professors and assistants
separately according to three groups of departments
(Table 3).

Since the “fixed” name list was used, we took
into account only the publishing activity of the higher
academic ranks (professors), ie, their publications in
both all CC-covered and Croatian non-CC journals, to
obtain more objective analysis of departmental pro-
ductivity (Figs. 4 and 5). The average number of pa-
pers in these groups of journals ranged between 0.5
and 7.7, and 0 to 24.5, respectively, whereas the aver-
age fractional authorship ranged from 0.13 to 2.4. In-
terestingly, the average number of published papers
was almost the same in leading departments of all
three groups (7.7, 7.7, and 7.3, respectively), but the
portions published in Croatian CC journals differed
(Fig. 4). Average productivity in the Croatian non-CC
journals spanned from 0 to an extreme value of 24.5
papers per professor in the Department of Dermatol-
ogy (fractional authorship spanned from 0 to 7.8) (Fig.
5). The ratio between scales showing departmental
averages of number of papers (left scale) and frac-
tional authorship (right scale) was 5:1 (Fig. 4) and 3:1
(Fig. 5) and allowed graphical comparisons. Compar-

ing the left and right scale for CC-papers (Fig. 4) it was
easy to notice that both figures coincided for the ma-
jority of the departments, meaning that each paper
had five authors (on average). The exceptions (greater
fractional authorship and thus smaller average num-
ber of authors per paper) were found in two preclini-
cal departments (Anatomy and Anatomy-Brain Re-
search Institute), two public health departments (Me-
dical Sociology and Health Economics, and Social
Medicine) and two clinical departments (Orthope-
dics, and Physical Medicine and Rehabilitation),
whereas the average number of authors per paper
slightly deviated in the opposite direction (more than
five authors per paper) in two preclinical departments
(Pathology and Pharmacology). In case of papers pub-
lished in Croatian non-CC journals, averages of frac-
tional authorship ranged from one-third to a half of
the average number of papers, meaning that an aver-
age paper has between two and three authors (Fig. 5).

Individual Productivity
A high variance in publishing activity was ob-

served both among and within the departments (Ta-
ble 4; for detailed individual productivity for profes-
sors according to their departmental affiliation see
web-extra table). There were 35 out of 227 (15.4%)
professors who did not publish a single paper in CC-
covered journals (20.7% of those affiliated to preclini-
cal departments, 17.4% in public health, and 13.0%
in clinical departments). On the other hand, 23 out of
227 (10.1%) published more then 10 CC papers.
Highly productive in category of CC papers (>10 CC
papers in five years) was every sixth preclinical pro-
fessor (10/58), every eighth in public health (3/23),
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Figure 3. Average departmental productivity in the 1995-1999 period: number of authorships was divided by number of fac-
ulty members (all ranks) affiliated to a certain department (abbreviations used for departments are given in Table 1). Bars rep-
resent number of CC papers published per faculty member: closed bars show authorship of papers in international CC jour-
nals and open bars show authorship in Croatian CC journals; bullets represent average number of Croatian non-CC author-
ships.



and one out of 15 clinicians (10/146). Publishing in
Croatian non-CC journals was predominant among
professors in the group of clinical departments: 130
out of 146 (89%) of them published at least one paper
in this category, whereas the respective percentage
was around 70% in other two groups of departments.

Figure 6 shows the distribution of the individual
productivity of the School’s professors who published
6 or more papers in the CC-covered journals. A num-
ber of the authors who have been productive in the in-
ternational CC journals did not publish in the Cro-

atian CC journals and vice versa. For example, 3 pre-
clinical professors with 11 or more papers in the inter-
national CC journals did not publish a single paper in
the Croatian CC journals and 4 clinical professors
with 6 or more papers in the Croatian CC journals did
not publish a single paper in the international group
of CC journals (Fig. 6).

Almost 45% of the assistants (59/132, data not
shown) did not publish a single paper in the CC jour-
nals. On the other hand, some of them (8/132) were
very productive (5 and more published papers), 5 of
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them having published all the papers in the interna-
tional CC journals) (Fig. 7).

Individual productivity in two categories of pa-
pers (CC and non-CC) was compared among three
groups of departments separately for professors and
assistants (Table 5). No difference was found among
professors, either in authorship or in the fractional au-
thorship of CC papers (p=0.951 and p=0.509, re-
spectively). Significant differences were found in both
the number of papers and fractional authorship in the
category of Croatian non-CC papers (p=0.001 and
p=0.002, respectively), clinicians being most pro-
ductive. Among assistants, there were no significant
differences in the authorship of CC papers, although
those affiliated to public health departments were

least productive (p=0.214 and 0.245). The difference
in the number of papers published in Croatian non-
CC journals was statistically significant (p=0.017)
while the difference in fractional authorship was not
(p=0.138) showing as the most productive the
assistants in clinical departments.

Discussion

Publishing in internationally recognized and
peer-reviewed scientific journals is extremely impor-
tant for the scientific vitality of a medical academic in-
stitution in a scientifically peripheral country (9). The
analysis of the Zagreb Medical School research out-
put showed that the number of papers published in
the international journals covered by the CC had in-
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Table 4. Productivity of professors (all ranks) by number of published papers in the 1995-1999 period for three groups of depart-
ments (details available at www.cmj.hr)

No. of published papers

No. of total published (CC + Croatian non-CC) CC (international and Croatian) Croatian non-CC
Department professors 0 1-5 6-10 >10 0 1 2-5 6-10 >10 0 1 2-5 6-10 >10
All departments: 227 10 89 66 62 35 35 111 23 23 40 24 96 36 31
preclinical departments 58 5 27 12 14 12 10 20 6 10 17 10 22 4 5
public health departments 23 2 8 8 5 4 2 12 2 3 7 2 8 2 4
clinical departments 146 3 54 46 43 19 23 79 15 10 16 12 66 30 22
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creased over the analyzed period, but compared to
the number of potential School’s authors the output
was still inadequate: 0.32 papers/faculty member or
0.6 authorships/faculty member per year. This means
that on average each faculty member authored 3 CC
papers in five years.

Departmental Productivity

Publishing activity of preclinical departments
was the highest in international CC-covered journals,
although there were extremely low productive de-
partments. The portion of preclinical papers pub-
lished in the Croatian CC-covered journals is rather
small or nonexistent, whereas it prevailed (>50% of
all CC indexed papers) in 3 out of 6 public health de-
partments and 4 out of 17 clinical departments. The
differences in the publication activity in CC-covered
journals were generally less pronounced among clini-
cal departments, although highly productive depart-
ments (Gynecology and Obstetrics, Neurology and
Neuropathology, and Maxillofacial Surgery) had on
average 4.4 times more published papers than the
lowest productive ones (Anesthesiology, Dermatol-
ogy, and Ophthalmology). This imbalance was partly
field specific, but probably also depended on depart-
mental staff structure, such as academic rank and age.

Some of the public health and clinical depart-
ments published more in the Croatian non-CC jour-
nals than in the CC journals. Two clinical depart-
ments (Dermatology and Physical Medicine and Re-
habilitation) published far more intensively (on aver-
age of 15.8 and 11.0 respectively) in this group of
journals. It can be assumed that the reasons were in
the specialized journals affiliated to the respective
departments (16).

Individual Productivity

There are different opinions on how many pa-
pers a scientist can publish per year (17,18). If we
look at the total School’s production, less than one
half of the faculty members had one journal publica-
tion per year. The variance of productivity on individ-
ual and departmental level was great, but this has also
been noted in other settings. Krumland and col-
leagues argued (19) that, on the average, senior fac-
ulty members were more productive than junior fac-
ulty members, and members of basic science depart-
ments were more productive then members of clini-
cal departments. Our results are comparable only on

the rank level. However, three groups of departments
showed no difference in publishing in CC-covered
journals, whereas the clinicians were the most pro-
ductive in the Croatian non-CC journals.

Paradoxically, the most productive authors
among professors and assistants (Figs. 6 and 7) were
usually isolated cases in their relatively non-produc-
tive departments (e.g., Pharmacology, Physiology,
and Medical Statistics and Epidemiology).

Croatian CC-covered Journals

Although scientific information could find its
way to the respective global audience even if it is pub-
lished in a local journal and local language (20), it is
an exception rather than a rule. Publishing in English
and coverage by relevant indexing and abstracting
services are the aims of the editorial boards of all sci-
entific journals in the small communities (9).We,
therefore, analyzed separately the share of the Cro-
atian journals covered by CC in the total the School’s
publication output. The School’s authors published in
4 Croatian journals covered by the CC. Two of them
(Croatica Chemica Acta, Društvena Istra�ivanja) be-
long to other scientific disciplines and cover medi-
cine only occasionally. The Croatian Medical Journal
entered the CC during the last analyzed year and its
role in publishing the School’s papers is expected to
grow. Therefore, Collegium Antropologicum partici-
pated with 84% in the total published by the Croatian
journals. Moreover, Collegium Antropologicum pub-
lished almost one fifth of the total School’s publica-
tion output in the five-year period (110/578 papers).
Further investigation would be needed to reveal if the
pattern of publication behavior is the same in the fol-
lowing years, as well as at the other Croatian medical
schools. Discussing language biases in the Institute of
Scientific Information databases, van Leeuwen and
colleagues (21) raised the question whether domestic
language journal publications, although covered by
ISI and thereby having a certain (international) status,
mainly serve a domestic goal. Our results may raise
the similar question: does the disproportional share of
a domestic CC-covered journal in total School’s pub-
lication output is just a matter of editing characteris-
tics and quality of the journal or a matter of lacking of
self-regulatory mechanisms in the scientific commu-
nity of a small country (16)?
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Table 5. Comparison of productivity in five-year period (1995-1999) among three groups of departments for professors and
assistants

Authorship (mean rank)
Faculty N CC CC fractional Croatian non-CC Croatian non-CC fractional
Professors (all ranks):
preclinical departments 58 111.0 112.5 87.3 89.4
public health departments 23 116.7 129.0 105.2 106.3
clinical departments 146 114.4 112.2 125.0 124.0
p* 0.951 0.509 0.001 0.002

Assistants (all ranks):
preclinical departments 30 70.2 70.1 58.3 58.3
public health departments 20 53.5 54.0 50.3 57.0
clinical departments 82 68.3 68.2 73.5 71.6
p* 0.214 0.245 0.017 0.138

*Kruskal-Wallis ANOVA.
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