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Abstract
Aim: To analyse current ranking (2013) of institutions, journals and researchers in the Republic of
Macedonia.
Material and Methods: the country rankings of R. Macedonia were analyzed with SCImago Country
& Journal Rank (SJR) for subject area Medicine in the years 1996-2013, and ordered by H-index.
SCImago Institutions Rankings for 2013 was used for the scientific impact of biomedical institutions
in the Republic of Macedonia. Journal metrics from Elsevier for the Macedonian scholarly journals
for the period 2009ï2013 were performed. Source Normalized Impact per Paper (SNIP), the Impact
per Publication (IPP), and SCImago Journal Rank (SJR) were analysed. Macedonian scholarly
biomedical journals included in Google Scholar metrics (2013, 2012) were analysed with h5-index
and h5-median (June 2014). A semantic analysis of the PubMed database was performed with
GoPubMed on November 2, 2014 in order to identify published papers from the field of biomedical
sciences affiliated with the country of Macedonia. Harzingôs Publish or Perish software was used for
author impact analysis and the calculation of the Hirsh-index based on Google Scholar query.
Results: The rank of subject area Medicine of R. Macedonia according to the SCImago Journal &
Country Rank (SJR) is 110th in the world and 17th in Eastern Europe. Of 20 universities in
Macedonia, only Ss Cyril and Methodius University, Skopje, and the University St Clement of
Ohrid, Bitola, are listed in the SCImago Institutions Rankings (SIR) for 2013. A very small number
of Macedonian scholarly journals is included in Web of Sciences (2), PubMed (1), PubMed Central
(1), SCOPUS (6), SCImago (6), and Google Scholar metrics (6). The rank of Hirsh index (h-index)
was different from the rank of number of abstracts indexed in PubMed for the top 20 authors from R.
Macedonia.
Conclusion: The current biomedical scientific impact (2013) of institutions, academic journals and
researchers in R. Macedonia is very low. There is an urgent need for organized measures to improve
the quality and output of institutions, scholarly journals, and researchers in R. Macedonia in order to
achieve higher international standards.
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Introduction
Scientific impact can be measured by ci-

tation analysis of the ranks of institutions (coun-
tries, universitiesé), ranking journals, ranking
researchers, and ranking articles (Altmetric). Am-

plification of citations (Scientific networks) can
influence the citation-based metrics. In this paper
ranking of institutions, journals and researchers
are presented, but amplification of citations and
altmetrics are not analysed or presented (Fig. 1).
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Figure 1 – Using citation analysis to measure research impact

There are several rankings of the univer-
sities in the world which use different data for
analysis (Table 1). Every year, SCImago Rese-
arch Group publishes two reports on institute-
ons, the Ibero-American SIR (SCImago Rese-
arch Group) and the Global SIR (SCImago
Research Group). The former usually appears
in March and includes all higher education insti-
tutions of Ibero-American countries with at least
one document published in the Scopus data base
during the five-year period. The Global SIR is
published in July and it takes into account orga-
nizations from any country with at least 100
documents published in the last year of the five-
year period. The chronological range extends
from 2003 to 2012 and each report represents
the five-year period with indicators [1].

Table 1

Global rankings of World Universities
• Academic Ranking of World Universities
• Times Higher Education World University Rankings
• Times Higher Education World Reputation Rankings
• G-factor
• Global University Ranking
• HEEACT—Ranking of Scientific Papers
• High Impact Universities: Research Performance Index
• Human Resources & Labor Review
• Leiden Ranking
• Newsweek
• Professional Ranking of World Universities
• QS World University Rankings
• QS Asian University Rankings
• QS Latin American University Rankings
• SCImago Institutions Rankings
• U-Multirank
• University Ranking by Academic Performance
• Webometrics
• Wuhan University

At the moment there are five public uni-
versities and fifteen private universities, or in
total twenty accredited universities, in R. Mace-
donia (Table 2). The oldest Public University in
the Republic of Macedonia is Ss Cyril and Met-
hodius University, Skopje, established in 1949.

The impact factor (IF) of an academic
journal is a measure reflecting the average
number of citations of recent articles published
in the journal [2]. The impact factor was devi-
sed by Eugene Garfield, the founder of the Insti-
tute for Scientific Information. Impact factors
are calculated yearly starting from 1975 for those
journals that are indexed in the Journal Citation
Reports [3]. Because "the impact factor is not

always a reliable instrument", in 2007 the Euro-
pean Association of Science Editors (EASE)
issued an official statement recommending "that
journal impact factors are used only–and cau-
tiously–for measuring and comparing the influ-
ence of entire journals, but not for the asses-
sment of single papers, and certainly not for the
assessment of researchers or research program-
mes" [4]. The International Council for Science
(ICSU) Committee on Freedom and Respon-
sibility in the Conduct of Science (CFRS) issued
a "statement on publication practices and indi-
ces and the role of peer review in research
assessment", suggesting many possible solute-
ons – e.g. considering a limited number of pub-
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lications per year to be taken into consideration
for each scientist, or even penalising scientists
for an excessive number of publications per
year – e.g. more than 20 [5]. In 2010, the Deut-
sche Forschungsgemeinschaft (German Research
Foundation) published new guidelines to eva-
luate articles only and no bibliometric informa-
tion on candidates to be evaluated in all deci-
sions concerning "performance-based funding
allocations, postdoctoral qualifications, appoin-
tments, or reviewing funding proposals, in which
increasing importance has been given to nume-
rical indicators such as the h-index and the
impact factor" [6]. This decision follows simi-

lar ones by the National Science Foundation
(US) [7] and the Research Assessment Exercise
(UK) [8]. In response to growing concerns
over the inappropriate use of journal impact
factors in evaluating scientific outputs and sci-
entists themselves, the American Society for
Cell Biology together with a group of editors
and publishers of scholarly journals created
the San Francisco Declaration on Research
Assessment (DORA). Released in May of 2013,
DORA has garnered support from thousands
of individuals and hundreds of institutions
which have endorsed the document on the
DORA website [9].

Table 2

Current list of universities in the Republic of Macedonia (2013)
______________________________________________________________________________

Public Universities
1. Ss. Cyril and Methodius University, Skopje (UC&M)
2. St. Clement of Ohrid University, Bitola (UCO)
3. Goce Delčev University, Štip (GDU)
4. St. Paul The Apostle University for Information Science and Technology, Ohrid (UIST)
5. State University of Tetovo (SUT)

Private Universities and Faculties
1. International Balkan University
2. Euro College Kumanovo
3. South East European University, Tetovo
4. International University of Struga
5. FON University, Skopje
6. University American College, Skopje
7. University of Tourism and Management, Skopje
8. Slavic University, Skopje
9. European University-Republic of Macedonia, Skopje
10. EuroCollege University of Studies, "Struga"
11. MIT Faculties, Skopje
12. New York University, Skopje
13. University for Audiovisual Arts – Parisian European Film Academy ESRA – Skopje
14. International Summer University (Skopje)
15. BAS – Business Academy Smilevski – Skopje

______________________________________________________________________________

There are several metrics of individual
impact. Many of these are ranking measures
providing quantitative estimates of the relative
importance of a scientist [10]. The recently
introduced h-index [11], which combines the
impact of the papers of a scientist with his/her
productivity, is by far the most popular. H-
index is a cumulative measure and thus com-
bines all the works of a scientist during his/her
whole research career. However, research pro-
ductivity and impact vary with time, with dif-

ferent scientists having distinct career trajecto-
ries. Hence, the Author Impact Factor (AIF)
was introduced, which is the extension of the
IF to authors [12]. AIF is capable of capturing
trends and variations of the impact of the scien-
tific output of scholars in time, unlike the h-
index, which is a growing measure taking into
account the whole career path.

There are several published papers dea-
ling with biomedical scientific impact in R.
Macedonia. We present the state of the current
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scientific influence of Macedonian medical
journals, their inclusion in medical databases
and consequently the influence of Macedonian
medical scientists in the world. Macedonian bio-
medical scientists included in the BiomedExperts
Database contribute 0.006% to this database
[13]. We found a very limited scientific influ-
ence of Macedonian medical journals accor-
ding to the internationally recognized citation
metrics indexes because only one journal (Pri-
lozi) was currently indexed in PubMed and
Google Scholar [14]. The SCImago database
was also used for analysis of country rank,
journal rank and H-index in the field of medi-
cine in R. Macedonia. These parameters/inde-
xes are in the range of the other former Yugo-
slav countries, but again only Prilozi and the
Macedonian Journal of Medical Sciences are
included in this database [15]. Mukaetova-La-
dinska E and Korneti-Pekevska K [16] empha-
sized the fact that undergraduate and postgra-
duate course organizers have to engage the stu-
dents as early as possible in their academic
career. On the other hand, the academic staff
should organize good research in our institu-
tions, and should strive to publish a higher level
of peer-reviewed papers [16].

The aim of this study was to analyse cur-
rent ranking (2013) of institutions, journals and
researchers in R. Macedonia.

Material and Methods

Ranking institutions in the Republic
of Macedonia
Country rankings of R. Macedonia was

analyzed with SCImago Country & Journal Rank
(SJR) for subject area Medicine, with all cate-
gories of the selected area, with all regions of
Eastern Europe, in the years 1996–2013, and
ordered by H-index (accessed on October, 2014)
[17, 18]. In this report we used SCImago Insti-
tutions Rankings for 2013 year [1].

Ranking journals in the Republic
of Macedonia
Journal metrics from Elsevier for the

Macedonian scholarly journals for the period of
2009–2013 (Scopus data source, July 2014)
was performed [19]. Source Normalized Impact
per Paper (SNIP) [20], the Impact per Publica-

tion (IPP) [21], and SCImago Journal Rank (SJR)
[18] were analysed. Macedonian scholarly bio-
medical journals included in Google Scholar
metrics (2013, 2012) were analysed with h5-in-
dex and h5-median [22]. The h5-index of a
publication is the largest h number such that at
least h articles in that publication were cited at
least h times each. For example, a publication
with five articles cited by, respectively, 17, 9, 6,
3, and 2, has the h5-index of 3. The h5-median
of a publication is the median of the citation
counts in its h-core. Scholar Metrics are cur-
rently based on our index as it was in June 2014.

Ranking researchers in the Republic
of Macedonia
A semantic analysis of PubMed database

was performed with GoPubMed on November
02, 2014 in order to identify published papers
from the field of biomedical sciences affiliated
with the country Macedonia. Additional analy-
sis was performed using PubMed with the terms:
"macedonia (republic)" [MeSH Terms] OR
"macedonia" [All Fields] AND "republic" [All
Fields] OR "macedonia (republic)" [All Fields]
OR "macedonia" [All Fields] NOT Greece [Af
filiation] [23].

Harzing's Publish or Perish software [24]
was used for author impact analysis and calcu-
lation of the Hirsh-index based on Google
Scholar query.

Results

Ranking institutions in the Republic
of Macedonia
Country rank of subject area Medicine in

the World (a) and the Eastern Europe region
(b) of R. Macedonia for the period 1996–2013
year ordered by Hirsh index (H-index) is shown
in Fig. 2. The first three places in the world be-
longs to United States (H-index = 1053), Uni-
ted Kingdom (H-index = 692), and Canada (H-
index = 584). R. Macedonia is in the 110th place
with an H-index of 45. From 24 countries gro-
uped in Eastern Europe, R. Macedonia is in the
17th place. Bosnia and Herzegovina and Mon-
tenegro have a lower rank than R. Macedonia,
but Slovenia, Croatia and Serbia have a higher
rank with H-indexes of 108, 102 and 64 respec-
tively (Fig. 2).
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a)

___________________________________________________________
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b)

Figure 2 – Country rank of subject area Medicine in the World (a) and in the Eastern Europe
region (b) of the Republic of Macedonia for the period 1996–2013 ordered

by Hirsh index (H-index) [2].

The results of SCImago Institutions Ran-
kings (SIR) for R. Macedonia are shown in Fig.
3. From 2009–12 only Ss Cyril and Methodius
University in Skopje (UC&M) was included in
the SIR with a world rank of 1726 to 1821. The
regional rank of UC&M in Eastern Europe was
gradually increased from 156th in 2009 to 127th

in 2013. In 2013 University St. Clement of
Ohrid, Bitola (UCO) was included in SIR for
the first time with the world rank of 2737 and
regional rank of 333. The results have shown
that only two educational institutions from R.
Macedonia published at least 100 documents in
the last year of the five-year period (Fig. 3). Figure 3 – The results of SCImago Institutions Rankings

(SIR) for Republic of Macedonia [1]
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Ranking journals in the Republic
of Macedonia
Of all Macedonian biomedical journals

only the journal Prilozi is included and indexed
in PubMed, only the Balkan Journal of Medi-
cal Genetics is included in PubMed Central,
but only the Macedonian Journal of Chemistry
and Chemical Engineering and Balkan Journal
of Medical Genetics are included in Web of
Science and have an Impact Factor [0.310 and
0.167 (2012–2013), respectively].

The Journal metrics from Elsevier
(http://www.journalmetrics.com/) for Macedo-
nian scholarly journals for the period 2009–13
(Scopus data source, July 2014) is shown in
Table 3. Six medical journals from R. Macedo-
nia are included in the Scopus database (Mace-
donian Journal of Chemistry and Chemical En-
gineering, Macedonian Journal of Medical Sci-
ences, Balkan Journal of Medical Genetics, Pri-
lozi, Journal of Special Education and Rehabi-
litation and BANTAO Journal). All the journals
have print ISSN, but only three of them have

electronic ISSN (Macedonian Journal of Che-
mistry and Chemical Engineering, Macedonian
Journal of Medical Sciences, and Journal of
Special Education and Rehabilitation). Source
Normalized Impact per Paper (SNIP) was cal-
culated for only three journals (Macedonian
Journal of Chemistry and Chemical Engine-
ering, Macedonian Journal of Medical Scien-
ces, and Balkan Journal of Medical Genetics)
and was gradually increased. Impact per Publi-
cation (IPP) was also calculated for the three
mentioned journals with a gradual increase in
the period of 2009–13. SCImago Journal Rank
(SJR) was calculated for four journals (Mace-
donian Journal of Chemistry and Chemical En-
gineering, Macedonian Journal of Medical Sci-
ences, Balkan Journal of Medical Genetics and
Prilozi) with increased values in 2013 for Mace-
donian Journal of Medical Sciences and Bal-
kan Journal of Medical Genetics, a decreased
value for Macedonian Journal of Chemistry
and Chemical Engineering, and without a value
for Prilozi (Table 3).

Table 3

Journal metrics from Elsevier (http://www.journalmetrics.com/) for Macedonian scholarly journals
for the period 2009–13 (Scopus data source, July 2014)

Scholarly

Journal

ISSN
Source Normalized Impact per Paper

(SNIP)
Impact per Publication (IPP) SCImago Journal Rank (SJR)

pISSN eISSN
2009

SNIP

2010

SNIP

2011

SNIP

2012

SNIP

2013

SNIP

2009

IPP

2010

IPP

2011

IPP

2012

IPP

2013

IPP

2009

SJR

2010

SJR

2011

SJR

2012

SJR

2013

SJR

Macedonian

Journal of

Chemistry

and Chemical

Engineering

03500136 18575625 0.024 0.344↑ 0.809↑ 0.600↓ 0.557↑ 0.059 0.361↑ 0.909↑ 0.931↑ 0.623↑ 0.108 0.188↑ 0.300↑ 0.286↓ 0.226↓

Macedonian

Journal of

Medical

Sciences

18575749 18575773 0.057 0.070↑ 0.167↑ 0.177↑ 0.256↑ 0.091 0.045↓ 0.163↑ 0.177↑ 0.269↑ 0.144 0.158↑ 0.136↓ 0.127↓ 0.213↑

Balkan

Journal of

Medical

Genetics*

13110160
- 0.115 0.109↓ 0.153↑ 0.119↑ 0.185↑ 0.080 0.083↑ 0.246↑ 0.107↑ 0.155↑ 0.116 0.118↑ 0.150↑ 0.115↓ 0.117↑

Prilozi 03513254 - - - - - - - - - - - 0.148 0.123↓ 0.145↓ 0.160↑ -

Journal of

Special

Education

and

Rehabilitation

14096099 1857663X - - 0.000 0.000 0.119 - - 0.000 0.000 0.070 - - 0.101 0.100 0.120

BANTAO

Journal
13122517 - - - - - 0.000 - - - - 0.000 - - - - 0.102

↑ ↓ Increase or decrease in comparison with 2009; * currently published by Macedonian Academy of Sciences and
Arts, Section of Biological and Medical Sciences.
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Table 4

Academic journals from Republic of Macedonia deposited and indexed in SCImago for 2013

Title Type SJR
H

index

Total
Docs.
(2013)

Total
Docs.

(3years)

Total
Refs.

Total
Cites

(3years)

Citable
Docs.

(3years)

Cites /
Doc.

(2years)

Ref. /
Doc.

Filomat* J 0.354 9 163 232 3,019 170 231 0.76 18.52

Macedonian
Journal of
Chemistry and
Chemical
Engineering**

J 0.226 8 24 63 1,202 48 61 0.45 50.08

Macedonian
Journal of
Medical Sciences

J 0.213 5 72 174 1,977 59 172 0.30 27.46

Journal of Special
Education and
Rehabilitation

J 0.120 1 14 66 423 3 54 0.06 30.21

Balkan Journal of
Medical Genetics

J 0.117 5 0 73 0 11 72 0.16 0.00

BANTAO Journal J 0.102 0 0 11 0 0 10 0.00 0.00

Prilozi*** J 0 0 0 0 0 0 0 0.00 0.00

* published by University of Nish, Serbia and erroneously classified as in Macedonia; j, journal;
** published by The Society of Chemists and Technologists of Macedonia and erroneously classified as in Serbia;
*** published by Macedonian Academy of Sciences and Arts, Section of Biological and Medical Sciences, and
omitted from Scopus indexation and SCImago analysis in 2013.

The results of academic journals from R.
Macedonia deposited and indexed in SCImago
for 2013 year are shown in Table 4. The jour-
nal Filomat is published by the University of
Nish, Serbia, and erroneously classified as in
Macedonia. The Macedonian Journal of Che-
mistry and Chemical Engineering is published
by The Society of Chemists and Technologists
of Macedonia and erroneously classified as in
Serbia. Prilozi is published by the Macedonian
Academy of Sciences and Arts, Section of
Biological and Medical Sciences, and omitted
from Scopus indexation and SCImago analysis
in 2013. SCImago Journal Rank (SJR) for
2013 is available for Macedonian Journal of
Chemistry and Chemical Engineering (SJR =
0.226), Macedonian Journal of Medical Sci-
ences (SJR = 0.213), Journal of Special Edu-
cation and Rehabilitation (SJR = 0.120), Bal-

kan Journal of Medical Genetics (SJR = 0.117),
and BANTAO Journal (SJR = 0.102).

H5-index and h5-median for 2013 and
2012 were calculated for six scholarly biomedi-
cal journals from R. Macedonia and included in
Google Scholar metrics (Table 5). At the top of
the biomedical journals from R. Macedonia are
Macedonian Journal of Chemistry and Chemi-
cal Engineering and Prilozi with an h5-index
of 9 and h5-median of 21 and 13, respectively.
The rest of the journals have smaller h5-indexes:
Macedonian Journal of Medical Sciences: 7,
Balkan Journal of Medical Genetics: 5, Journal
of Special Education and Rehabilitation: 3,
Macedonian Journal of Animal Science: 2. In
comparison with 2012, all h5-indexes have incre-
ased except for Macedonian Journal of Animal
Science. Similarly, all h5-mediana have incre-
ased in comparison with 2012 except for Prilozi.
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Table 5

Macedonian scholarly biomedical journals included in Google Scholar metrics (2013, 2012)

Rank Journal
2013 2012

h5-index h5-median h5-index h5-median

1.
Macedonian Journal of Chemistry and
Chemical Engineering

9 ↑ 21 ↑ 8 14

2.

Prilozi/Makedonska akademija na naukite i
umetnostite, Oddelenie za biološki i
medicinski nauki= Contributions/Macedonian
Academy of Sciences and Arts, Section of
Biological and Medical Sciences

9 ↑ 13 = 8 13

3. Macedonian Journal of Medical Sciences 7 ↑ 9 ↑ 6 8

4. Balkan Journal of Medical Genetics 5 ↑ 8 ↑ 3 4

5.
Journal of Special Education and
Rehabilitation

3 ↑ 4 ↑ 2 2

6. Macedonian Journal of Animal Science 2 = 3 ↑ 2 2

H5 – Index is the h-index for articles published in the last 5 complete years;
h5 – median for a publication is the median number of citations for the articles that make up its h5-index;
↑ ↓, increase or decrease in comparison with 2012.

Ranking researchers in the Republic
of Macedonia
The top twenty authors from the R.

Macedonia according to abstracts indexed in
PubMed semantically analysed with GoPubMed
(1628 abstracts identified on November 02,
2014) and Google Scholar Hirsh-index (Novem-
ber 06, 2014) are shown in Table 6. The first
place among the top 20 authors belongs to Po-
lenakovic M (180 abstracts and Hirsh-index:
20), followed by Efremov G, Tasic V, Spasov-
ski G, Gucev Z, Popov Z, Sikole A, Grcevska
L, Petrusevska G, Stafilov T, Ivanovski N, Bo-
sevski M, Spiroski M, Arsov T, Pop-Jordanova
N, Cakalaroski K, Dzikova S, Kocarev L, Geor-
gievska-Ismail L, and Stefova M. According the
Hirsh-index, Efremov G is on the first place
(Hirsh-index 31) followed by Kocarev L (Hirsh-
index = 30, Stafilov T (Hirsh-index: 25), Spa-
sovski G (Hirsh-index: 22), and Polenakovic
(Hirsh-index: 20). The rest of the researchers
have a Hirsh-index lower than 20 (Table 6).

Discussion
In this paper the results of the current

biomedical scientific impact (2013) of institu-
tions, academic journals and researchers in R.
Macedonia are presented.

Country rank of subject area Medicine in
the world for R. Macedonia for the period
1996–2013 ordered by Hirsh index (H-index) is
the 110th place with an H index of 45. Bosnia
and Herzegovina and Montenegro have a lower
rank than R. Macedonia, but Slovenia, Croatia
and Serbia have a higher rank in H-indexes.
From 2009–12 only Ss Cyril and Methodius
University, Skopje, (UC&M) was included in
the SCImago Institutions Rankings (SIR) with
a world rank of 1726 to 1821. It is very strange
that of 20 accredited universities in R. Mace-
donia, only two published more than 100 pa-
pers per year. This means that the rest of the
universities should stimulate authors and jour-
nals to publish more papers per year, preferably
in journals included in the Scopus database,
and it should be a tendency of each journal to
reach such a level as a first step towards appli-
cation for IF. A first analysis of biomedical insti-
tutions in R. Macedonia was published in 2009,
when twelve Institutes at the Faculty of Medi-
cine in Skopje, R. Macedonia, with 140 authors,
were analysed with Harzing's Publish or Perish
software [24] for their current scientific impact
(August, 2009) [25]. The paper was treated by
some researchers as an individual attack on
their integrity with an avalanche of reactions,
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including the Ethics Committee of the Faculty
of Medicine, instead of a positive approach to
scientific measurement with motivation and

support for improving scientific publication of
researchers from the Institutes at the Faculty of
Medicine in Skopje.

Table 6

Top twenty authors from the Republic of Macedonia according to abstracts indexed in PubMed semantically analysed
with GoPubMed (1628 abstracts identified on November 02, 2014) and Google Scholar Hirsh-index

(November 06, 2014)

Author
PubMed Google Scholar

Number
of Abstracts

Rank
of Abstracts

Hirsh index Rank of Hirsh
index

"Polenakovic M" OR "Polenankovik M" 180 1 20 5
"Efremov G" 154 2 31 1
"Tasic V" 111 3 17 7
"Spasovski G" 105 4 22 4
"Gucev Z" OR "Guchev Z" 76 5 14 11–12
"Popov Z" 61 6–7 15 8–10
"Sikole A" 61 6–7 15 8–10
"Grcevska L" OR "Grchevska L" 60 8 9 15–17
"Petrusevska G" OR "Petrushevska G" 59 9 10 13–14
"Stafilov T" 56 10 25 3
"Ivanovski N" 55 11–12 9 15–17
"Bosevski M" 55 11–12 8 18
"Spiroski M" OR "Spirovski M" 54 13 14 11–12
"Arsov T" NOT "Bulgaria" 46 14 19 6
"Pop-Jordanova N" 43 15 10 13–14
"Cakalaroski K" OR "Chakalaroski K" 37 16 7 19
"Dzikova S" 32 17 9 15–17
"Kocarev L" 29 18 30 2
"Georgievska-Ismail L" 27 19–20 5 20
"Stefova M" 27 19–20 15 8–10

A search of the Scopus database was per-
formed on February 23, 2013 in order to iden-
tify published papers from the field of medical
sciences affiliated to the country Macedonia. A
total number of 967 articles were selected for
analysis and the h-index was calculated from
these documents. The papers were published in
a total of 160 journals. The largest number of
papers was published in domestic journals.
Two scientists are the top two, with 59–65 pub-
lished papers, the next group of eight scientists
had published 25–44 papers, and the remaining
authors had published fewer than 25 papers each.
The published papers had been cited 4380 times
(mean citation of 4.5 per paper) with the Hirsh
index (H-index) of 27 [26].

Six medical journals from R. Macedonia
are included in the Scopus database (Macedo-
nian Journal of Chemistry and Chemical Engi-
neering, Macedonian Journal of Medical Sci-

ences, Balkan Journal of Medical Genetics,
Prilozi, Journal of Special Education and Reha-
bilitation and BANTAO Journal). Source Nor-
malized Impact per Paper (SNIP) and Impact
per Publication (IPP) were calculated for only
three journals (Macedonian Journal of Che-
mistry and Chemical Engineering, Macedonian
Journal of Medical Sciences and Balkan Jour-
nal of Medical Genetics). SCImago Journal Rank
(SJR) was calculated for four journals (Mace-
donian Journal of Chemistry and Chemical Engi-
neering, Macedonian Journal of Medical Scien-
ces, Balkan Journal of Medical Genetics, and
Prilozi). H5-index and h5-median for 2013 and
2012, included in Google Scholar metrics, show
that at the top of the biomedical journals from
R. Macedonia are Macedonian Journal of Che-
mistry and Chemical Engineering and Prilozi,
followed by Macedonian Journal of Medical
Sciences, Balkan Journal of Medical Genetics,
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Journal of Special Education and Rehabilita-
tion, and Macedonian Journal of Animal Science.

The Scopus Journal Analyzer provides a
measure of journal performance back to 1996.
The Scopus Journal Analyzer includes 3 jour-
nal metrics: SNIP (Source Normalized Impact
per Paper), measures citation impact by weigh-
ting citations based on the total number of cita-
tions in a specific subject field [20]; IPP (Im-
pact per Publication) measures the ratio of cita-
tions in a year of scholarly papers published in
the three previous years divided by the number
of scholarly papers published in those same
years [21]; and SJR (SCImago Journal Rank) is
a prestige measure based on the idea that all
citations are not created equal [18]. With SJR,
the subject field, the quality and reputation of
the journal have a direct effect on the value of a
citation [17]. The impact of a single citation is
given a higher value in subject areas where
citations are less likely, and vice versa [21, 27].
The SJR and SNIP of Macedonian biomedical
journals are indicators of the quality of these
journals.

A total of 37 medical journals have been
published in R. Macedonia since the Second
World War, either in printed or electronic ver-
sion [28]. Data referring to 14 titles of journals
were obtained from COBIB.MK, but unfortu-
nately only six of them are indexed in the Sco-
pus database, which is an unacceptably low in-
clusion. It was concluded that our medical jour-
nals should become a school on how medical
problems are treated and how to prepare a
paper for medical journals. However, the authors
concluded that it is necessary to reach the
European level of basic and clinical research in
medical science in R. Macedonia [28].

The first place of the top 20 authors from
R. Macedonia according to the number of
abstracts indexed in PubMed semantically ana-
lyzed with GoPubMed belongs to M Polenako-
vic (180 abstracts and Hirsh-index 20), but accor-
ding the Hirsh-index G Efremov is in the first
place with a Hirsh-index of 31. The rank of
Hirsh index (h-index) was different from the
rank of number of abstracts indexed in PubMed
for the top 20 authors from R. Macedonia.

Researcher's impact was analyzed with
H-index for the employees of the Institutes at
the Faculty of Medicine in Skopje using the

Scopus database [29], as also for biomedical
researchers included and indexed in PubMed
[23]. The results show that a very small number
of biomedical researchers are among the top 10
or top 20 authors. Ss Cyril and Methodius Uni-
versity, Skopje, started stimulation of resear-
chers, introducing Top 10 Authors for the pre-
vious year. Unfortunately, the cumulative num-
ber of published papers is used as a ranking
criterion instead of H-index or other verified
indexes for the quality of scientific impact. It
would be more effective and objective to use
verified scientific indexes for stimulation of
researchers in all universities in R. Macedonia.

Several problems arise when author impact
analysis search is used: i) some authors have
used different names in different periods of
time; ii) some authors transliterate their names
in several different ways; iii) some authors add
or do not add "v"; iv) some authors use only
one of their two surnames; v) there are some
identical names and surnames for different re-
searchers in the world [29]. All of these vari-
ables are recognized as author ambiguity. There
are several ambiguous researchers in the top 20
authors from R. Macedonia, but unfortunately
PubMed do not have a tool for ambiguity reso-
lution and because of this the precise results of
the top 20 authors should be treated very care-
fully. One of the effective solutions for ambiguity
resolution is registration of researchers in the
ResearchersID (http://www.researcherid.com/)
[30] and in the ORCID (http://orcid.org/) [31].

Publication ethics established by the Edi-
torial Boards of Macedonian medical journals
are in the very early stage, with very rare use of
tools for checking similarities between submit-
ted manuscripts and published papers. There
are ten papers with very great similarities depo-
sited in Deja vu database from the medical sci-
entists of R. Macedonia [32]. Only two retrac-
tions have been recorded in the Scopus data-
base from R. Macedonia: one was a Master of
Science thesis from a Macedonian author [33]
and another on clinical science from a Serbian
author [34]. At the moment only two Macedo-
nian biomedical journals are members of the
Committee on Publication Ethics (COPE) (Mace-
donian Journal of Medical Sciences and Mace-
donian Veterinary Review). Obviously, more
efforts are needed from the Editors-in-Chief of
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Macedonian biomedical journals to implement
international ethical standards in the publica-
tion process [35].

In conclusion, the rank of subject area Me-
dicine for R. Macedonia according the SCImago
Journal & Country Rank (SJR) is 110th in the
world and 17th in Eastern Europe. Of 20 uni-
versities in R. Macedonia, only Ss Cyril and
Methodius University, Skopje, and St Clement of
Ohrid University, Bitola, are listed in SCImago
Institutions Rankings (SIR) for 2013. A very
small number of Macedonian scholarly journals
is included in Web of Science (2), PubMed (1),
PubMed Central (1), SCOPUS (6), SCImago
(6), and Google Scholar metrics (6). The rank
of Hirsh index (h-index) was different from the
rank of number of abstracts indexed in PubMed
for the top 20 authors from R. Macedonia. The
current biomedical scientific impact (2013) of
institutions, academic journals and researchers
in R. Macedonia is very low. There is an urgent
need to organize measures to improve the qua-
lity and output of institutions, scholarly jour-
nals, and researchers in Macedonia in order to
achieve higher international standards.
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Р е з и м е

СЕГАШНОТО БИОМЕДИЦИНСКО
НАУЧНО ВЛИЈАНИЕ (2013)
НА ИНСТИТУЦИИТЕ, АКАДЕМСКИТЕ
СПИСАНИЈА И ИСТРАЖУВАЧИТЕ
ОД РЕПУБЛИКА МАКЕДОНИЈА

Мирко Спироски

Медицински факултет, Универзитет „Св. Кирил
и Методиј“, Скопје, Република Македонија;
основач и главен и одговорен уредник
на "Macedonian Journal of Medical Sciences"

Цел: Анализа на сегашното рангирање (2013)
на институциите, списанијата и истражувачите
од Република Македонија.

Маtеријал и меtоди: Рангирањето на
Република Македонија беше анализирано со
SCImago Country & Journal Rank (SJR) за под-
рачјето медицина во годините 1996–2013 и ран-
гирано според Хиршовиот индекс. SCImago Insti-
tutions Rankings за 2013 година беше користен за
испитување на научното влијание на биомеди-
цинските институции од Република Македонија.
Метриската анализа од Елсевиер беше употре-
бена за анализа на македонските академски спи-
санија за периодот 2009–2013 година. Беа анали-
зирани Source Normalized Impact per Paper (SNIP),
Impact per Publication (IPP) и SCImago Journal
Rank (SJR). Македонските биомедицински спи-
санија вклучени во Google Scholar metrics (2013,
2012) беа анализирани со х5-индекс и х5-меди-
јана (2014). Семантичка анализа на базата на по-
датоци PubMed беше направена со GoPubMed
на 2 ноември 2014 година за да се идентифици-
раат објавените трудови од биомедицинските
научни работници во Република Македонија.
Софтверот Harzing's Publish or Perish беше упот-
ребен за анализа на влијанието на авторите и
пресметување на Хиршовиот индекс врз основа
на пребарувањето во Google Scholar.

Резулtаtи: Рангот на подрачјето меди-
цина во Република Македонија според SCImago
Journal & Country Rank (SJR) и според Хиршо-
виот индекс е 110. место во светот и 17. место
во Источна Европа. Од 20 универзитети во Ре-
публика Македонија, само Универзитетот „Св.
Кирил и Методиј“ од Скопје и Универзитетот
„Св. Климент Охридски“ од Битола се внесени во
SCImago Institutions Rankings (SIR) за 2013 го-
дина. Многу мал дел од македонските академски
списанија се вклучени во Web of Sciences (2),
PubMed (1), PubMed Central (1), SCOPUS (6),
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SCImago (6), и Google Scholar metrics (6). Рангот
според Хиршовиот индекс (h-index) е различен
од рангот според бројот на извадоци индекси-
рани во PubMed за врвните 20 автори од Репуб-
лика Македонија.

Заклучок: Сегашното биомедицинско вли-
јание (2013) на институциите, академските спи-
санија и истражувачите е многу мало. Потребно

е итно и организирано подобрување на квалите-
тот на институциите, академските списанија и
истражувачите за да се достигнат повисоки
меѓународни стандарди.

Клучни зборови: медицинска наука, Scopus база на
податоци, мерење цитираност, Хиршов индекс, Репуб-
лика Македонија.


