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Background: In scientometric evaluations, the basic criteria for determining the scientific ranking of a country among others is the
amount of participation in science production, creativity in technology, and its role in the world science production.

Objectives: In this study, the trend of science production in Shiraz University of Medical Sciences during 1959-2011 was evaluated by
employing scientometric techniques in Scopus database.

Materials and Methods: All the documents indexed in Scopus database by researchers of Shiraz University of Medical Sciences during
1959-2011 were extracted.

Results: A higher frequency of the published documents was seen in 2011 with 751 published works (16.39%). Moreover, the first indexed
article was “Glutathione stability of the erythrocytes in Iranians” and the Iranian Journal of Medical Sciences was the core journal for
publishing 259 of all the indexed documents and 99% of the documents were published in English Language.

Conclusions: In this study, review of researches showed an increasing trend in scientific output during 1959-1978, but after the revolution
and by initiating the Iran-Iraq war,a downward trend was seen. By the end of the war, a rapid growth was observed in scientific production.
Establishment of research centers in different faculties of the university, increase in the number of master and doctorate degree students,

and improvement of research budgets seem to be the important factors that this have affected growth trend.
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1. Background

Today, the criteria of determining the power of the
countries in the world and the basis of the development
depend on the scientific output and research achieve-
ments. It is obvious that increasing the research-based
activities and caring about this subject will result in
progress and development in each country (1). In this
regard, universities play a critical role. Furthermore,
medical sciences universities have importantinfluence
on the health system of each society; therefore, con-
ducted medical researches by these universities can be
of great help to policymakers of the health system in
making the best decision. Consequently, the number
of the published articles in the health system can be
a good determinant of progression and development
of a country (2). Scientometric techniques are efficient
and effective tools for evaluating the scientific produc-
tion of researchers in universities. In recent years, Shi-
raz University of Medical Sciences (SUMS) has usually
had the second or the third research rank among the
medical universities in Iran.

2. Objectives

The present study aimed to evaluate the status of sci-
entific data production in SUMS.

3. Materials and Methods

In this study, all the documents indexed in Scopus da-
tabase by academic members of SUMS from 1959 to 2011
were extracted. In addition, analyses were performed
through the scientometric method. As the university
was established in 1959 with another name, which was
changed after the Islamic Revolution, we had to search
published works affiliated with the former name,
Pahlavi University. Besides, because of the segregation
of SUMS from Shiraz University in 1987, the documents
were searched by the medical faculty and the related
hospital affiliations. A total of 4538 documents were
found that were published during 1959-2011. The num-
ber of the documents, growth trends, authorship pat-
tern, productive journals, language distribution, and
highly cited articles were also extracted from the da-
tabase.
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4.Results Table 1. Published Documents by the Academic Staff of Shiraz

A total of 4538 published documents were found from  University of Medical Sciences, 1959-2011
the academic members of SUMS during 1959-2011. From Year NO. (%)
1972 to 1978, an increasing trend was seen in some years. 1 1959 1(0.02)
However, a sharp decrease was seen during 1981 to 1992, 2 1961 1(0.02)
while from 1993 to 2011, an upward growth was found in 3 1962 1(0.02)
scientific production with its peak in 2011 (Table 1). The

. : . ) 4 1964 1(0.02)
first indexed article from SUMS in Scopus was entitled
"Glutathione stability of the erythrocytes in Iranians", 3 1969 1(0.02)
which was indexed in 1959 with two citations. The au- g 1970 1(0.02)
thors of this article were Walker DG and Bowman JE. The 7 1971 1(0.02)
second article entitled "Virtual absence of glutathione 8 1972 2(0.04)
instability of the erythrocytes among Armenians in Iran" 9 1973 12(0.26)
was published in 1961 by the same authors as the first in- 10 1974 20 (0.44)
dexed article. The third indexed article, which was writ- " 1975 12(0.26)
ten by Walker DG, Prasad AS, and Sadrieh ], was entitled 2 1976 11(0.24)
"Free amino acid levels in ultrafiltrates of human blood 3 1977 19.(0.41)
plasma" and was published in 1962.

Furthermore, the common subjects covered by the pub- 14 1978 19(0.41)
lished documents were analyzed. Overall, 3606 articles 5 1979 16(0.35)
were related to medicine, 653 to genetic and molecular 16 1980 4(0.08)
biology and biochemistry, 321 to the field of pharmacol- 17 1981 3(0.06)
ogy and toxicology, and the rest were related to other 18 1982 2(0.04)
subjects with lower frequencies (Figure 1). The type of the 19 1983 1(0.02)
indexed documents in Scopus database during 1959-2011 20 1984 0(0.00)
is shown in Figure 2. 21 1985 2(0.04)

A total of 3780 documents were indexed as original arti- 5 GG 1(0.02)
cles (83.29%), 428 (9.43%) as letter, 124 as review (2.73%), 80
(1.76%) as conference paper, 65 (1.43%) as article in press, 21 23 1987 3(0.06)
(46%) as note, 16 (35%) as editorial, 15 (33%) as short survey, 24 L C (00
and 9 (19%) as article erratum. The language distribution 25 1989 9(019)
of the documents was also analyzed and the results are 26 1990 6(0.13)
illustrated in Figure 3. 27 1991 5(0.11)

In this study, the journals with the most published docu- 28 1992 7(0.15)
ments were also analyzed and the results are shown in Fig- 29 1993 14 (0.30)
ure 4. According to the results, Iranian Journal of Medical 30 1994 18(0.39)
Sciences with 259 documents (5.70%) had the highest pro- 31 1995 27(0.59)
portion in publishing these documents. Table 2 shows the - - 24(052)
highly cited articles. The first highly cited article was en- '
titled “Hydrogel nanoparticles in drug delivery” with 179 3 1997 34(0.74)
citations, which was published in Advanced Drug Delivery 34 1998 39(0.85)
Review journal. The second article with 112 citations was 35 1999 52(1.14)
entitled “Antidiabetic effects of quercetin in streptozocin 36 2000 38(0.83)
induced diabetic rats” and was published in Comparative 37 2001 74 (1.63)
Biochemistry and Physiology Part C: Toxicology and Phar- 38 2002 118 (2.60)
macology. The third highly cited article with 110 citations 39 2003 170 (3.74)
was.entltle(.i “The dlve?SIty of the effects of sulfur mu.stard 40 2004 184 (4.05)
gasinhalation on respiratory s.ystem.lo years after a single, a1 2005 237(5.22)
heavy exposure” and was published in Chest.

42 2006 350 (7.71)
5. Discussion 43 2007 420 (9.25)
) ) 44 2008 540 (11.89)

.The ﬁndmg§ of the present sFudy showed that the scien- 45 2009 607 (13.37)
tific production of SUMS has increased during 1959-2011 o 5010 676 (14.89)
with its peak in 2011. We had a sharp decline after 1979 ’
until 1993 and then a rapid upward trend was observed 47 2on 751(16.54)
until 2011. Totally, 91.72% of all the articles were published ~ _Total 4538 (100)
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Table 2. Most Cited Articles

Article Authors Year Citation Journal
1 Hydrogel nanoparticles in drug delivery Hamidi M, Azadi A, Rafiei P 2008 179 Advanced Drug Delivery
Reviews
2 Antidiabetic effects of quercetin in streptozocin ~ Vessal M, Hemmati M, VaseiM 2003 112 Comparative Biochemistry
induced diabetic rats and Physiology C Toxicol-
ogy and Pharmacology
3 Thediversity of the effects of sulfur mustard gas Emad A, Rezaian GR 1997 110 Chest

inhalation on respiratory system 10 years after a
single, heavy exposure: Analysis of 197 cases

4 Frequent high level expression of the immuno- Went P, Vasei M, Bubendorf L, 2006 88 British Journal of Cancer
therapeutic target Ep-CAM in colon, stomach, Terracciano L, Tornillo L, Riede U,
prostate and lung cancer Kononen, ], Baeuerle PA

5 Pharmacokinetic consequences of pegylation Hamidi M, Azadi A, Rafiei P 2006 83 Drug Delivery

6 Genetic algorithm applied to the selection of Hemmateenejad B, Akhond M, 2003 76 Journal of Chemical
factors in principal component artificial neural Miri R, Shamsipur M Information and Computer
networks: Application to QSAR study of calcium Sciences

channel antagonist activity of 1,4 dihydropyri-
dine (nifedipine analogous)

7 Epidemiology and mortality of burns in the Panjeshahin MR, Lari AR, Talei AR, 2001 76 Burns
South West of Iran Shamsnia J, Alaghehbandan R

8 Aprospective, randomized study compar- Alborzi S, Momtahan M, Parsane- 2004 75 Fertility and Sterility
ing laparoscopic ovarian cystectomy versus zhad ME, Dehbashi S, Zolghadri J,
fenestration and coagulation in patients with Alborzi S,
endometriomas

9 Effect of oral omeprazole in reducing re bleed-  Kaviani MJ, Hashemi MR, Kazemi- 2003 74 Alimentary Pharmacology
ing in bleeding peptic ulcers: A prospective, far AR, Roozitalb S, Mostaghni and Therapeutics
double blind, randomized, clinical trial AA, Merat S, Alizadeh Naini M,

Yarmohammadi H
10 Postoperative recurrence of hydatid disease Mottaghian H, Saidi F 1978 74 British Journal of Surgery

4500
4500
4500
4500
mMedicine 4500
4500
4500
4500
4500

mBiochemistry, Genetics
and Molecular Biology

Pharmacology, Toxicology
and Pharmaceutics

Figure 1. Most Important Subjects Covered by the Published Documents

Figure 3.The Language Distribution of the Documents was Also Analyzed.
Overall, 97.99% of the Documents Were Published in English Language
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Figure 2. The Type of the Documents Indexed in Scopus Database During
1959-2011 Figure 4. Journals With the Most Published Documents
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after 2000 with 78.87% of them published from 2005 to
2011. The sharp decrease after 1979 is concomitant to Is-
lamic Revolution and soon after that when Iran-Iraq war
started. Meanwhile, some visiting professors, mostly
from the United States (US) and United Kingdom (UK),
helped to educate the medical students, contributing to
improvements in research design, and writing articles. It
can be clearly observed in the authors of the three first
indexed articles in Scopus database in1959,1961, and 1962
by SUMS.

During the same period, some Iranian scientists emi-
grated from Iran due to the changes in the socioeconom-
ic condition in the country. These caused a sharp decrease
in scientific output. After 1993, we see an ascending trend
in scientific growth with its peak in 2011. This incremen-
tal trend in scientific output was reported in many coun-
tries as reported by Gupta et al. (3). During 1998-2008
based on the number of indexed articles in Scopus, Indi-
ans hold the 12th rank among the productive countries
in medical research with a global publication share of
1.59% (3). Cami et al. (1999) studied the scientific produc-
tion of Spain health science and medicine from 1990 to
1993 using Science Citation Index (SCI) and Social Science
Citation Index (SSCI) database and revealed an increasing
growth in all the fields in their research (4). We can see
an increasing scientific output in many countries but in
comparison with other countries, this rate has been fast-
er in Iran during recent years. In Iran, many studies were
conducted in different scientific fields including medi-
cine and were indexed in medical databases. All of these
studies confirmed a sharply increasing trend in medical
scientific output, especially during the recent decade (5-
8). In some of those studies, the situation was compared
among different universities (9, 10).

Ghasempour studied the scientific production of the
academic members of type I Iranian universities of
medical sciences in the web of science database during
2000-2007. The results showed that among nine type 1
universities of medical sciences in Iran, Tehran univer-
sity of Medical Sciences (TUMS) was ranked the first with
2917 published articles (34.47% of total). Moreover, Shahid
Beheshti University of Medical Sciences (SBUMS) was in
the second rank with 1508 (17.8%). SUMS ranked the third
with 1224 published articles (14.66%). The peak of the
scientific production was during 2006-2007 where 4661
articles (57.09%) were published (11). Abolghassemi and
Fakhree studied scientific production in seven type 1 uni-
versities of medical sciences of Iran during 1961-2011 (10).
In their study, TUMS had the highest rank among others
based on the number of articles per year (NAPY). SBUMS
and SUMS are comparable with each other in the second
rank based on NAPY. Other universities had similar ranks
after these three universities. Based on the results of this
study, the overall ranking of seven top medical universi-
ties according to the number of articles and related ci-
tations are as follows: TUMS > SUMS = SBUMS > Isfahan
University of Medical Sciences (MUI) = Iran University of

Medical Sciences (IUMS) > Tabriz University of Medical
Sciences (TBZMED) = Mashhad University of Medical Sci-
ences (MUMS). It seems that normalization based on the
number of staff, researchers, students, and budgeting
per university is necessary for better conclusion because
those factors definitely can affect the scientific output.
As SUMS is not located in the capital city of Iran, it is not
comparable with TUMS and SBMU in terms of budgeting
and number of researchers but this university can be
considered as the main university in Iran, especially in
the south of Iran.

In our study, 83.29% of indexed records were in original
article format. Ghasempour et al. evaluated the indexed
published records by type 1 Iranian universities in the
web of science database during 2000-2007 and showed
that 51.58% of them were original articles. In Abolghas-
semi and Fakher study, 88.7% of the published articles
in seven top medical universities were original articles.
Aminpour et al. showed that from 1963 to 2006, 84.5% of
the total dental articles published in six different dental
journals were original articles (9-11).

It seems that original articles are the best choice for the
researchers to impart their knowledge. This might be
due to the unique specificity of original articles in com-
parison to the other types of articles. The scientific data
in all fields must be reviewed and evaluated by specialists
in that field in order to be useful for others. Moreover, the
time consuming process of publishing a book and the
limited number of audiences of conferences and semi-
nars make the scientific data producers focus on pub-
lishing the original articles in journals. It should not be
forgotten that the published articles are the main way of
communication between the scientists in scientific and
technical fields.

In term of main languages in published articles, in our
study, 97.76% of the articles were indexed in Scopus and
published in English language. As English is the com-
mon language of science for scientific communication,
it is expected that most published articles be in English
language. Patra and Chand (2008) studied the scientific
production of Indian scientists about AIDS during 1982-
2005 (12). Their study was done using book searching and
search in the web of science and PubMed databases. The
results showed that all the 1542 articles found in PubMed
were in English language. Along with the mentioned
studies, we found some research indicating that the Farsi
language was the main language for published articles.
Assari and Ahmadyar (13) showed that 99.3% of dental ar-
ticles were in Farsi language where a bibliometric analy-
sis was done on electronically available literature. Aslani
et al. showed that 90% of indexed articles concerning
transplantation in [ranmedex were in Farsi language (14).
We need to search total indexed articles in different data-
bases including Iranmedex to find the language distribu-
tion of all published articles by SUMS researchers.

Common subjects in our study were medicine (76.48%),
biochemistry, genetics, molecular biology (14.4%), and
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pharmacology, toxicology, and pharmaceutics (7.1%). Our
study confirmed the Abolghassemi et al. study, which
reported that 82% of the published subjects by SUMS’
academic staff are in the field of medicine, 16.3% in bio-
chemistry, molecular biology, and genetics and 7.4% in
pharmacology, toxicology, and pharmaceutics. In this
study, the second subjects for TUMS and SBUMS was phar-
macology and toxicology with respectively 14.8% and
13.8% and after that biochemistry and molecular biology
with 12.8% and 13.5%, respectively. The results indicated
that in SUMS, medical basic science research growth was
higher than other subjects in comparison with other two
top universities (10).

Author productivity was analyzed in our study and re-
vealed that 20.86% of the total articles were written by ten
productive authors. Assari et al. (13) reported that 38.7% of
all published dental articles were written by two authors.
In the study of Gupta et al., 15 productive authors pub-
lished 2414 papers of all with the average of 160.93 papers
per author and 3.7% of total published articles. According
to the statistics in ISI, the number of published scientific
articles in the field of medical sciences from 1999 to 2005
was 4249 with 1113 citations, which is significantly higher
than the years 1980-1990 (3). In our study, the ten highly
cited articles had 943 citations. It seems that some factors
including the research subjects, type and impact factor
of the journals, and collaboration with scientists from
other countries affect the number of citations. In our
study, four out of ten highly cited articles were related to
pharmacology fields.

We analyzed the distribution of journals of published
articles and we found Iranian journals of medical sci-
ences as the most frequent used journals for publishing
articles. It seems that our researchers prefer to publish
their findings as articles in our own journals. In the study
conducted by Abolghassemi and Fakher, 3.3% of articles
affiliated with TUMS and 4.6% of SBUMS were published in
Archive of Iranian Medicine but 7.7% of articles affiliated
with SUMS were published in Iranian journal of medi-
cal sciences (10). Archive of Iranian Medicine ranked the
fourth in our study. After [JMS, other international Ira-
nian journals like Red Crescent and Journal of Immunol-
ogy were in the first ten journals. Around 50% of these
ten journals are published in Iran and this shows the in-
tention of SUMS researchers to publish in local journals,
which might be due to simplicity of the publishing pro-
cess.

We studied the scientific output of SUMS by sciento-
metric methods in order to find the advantages as well
as the drawbacks of our research conditions and to com-
pare our status to other type 1 universities in Iran. This
information would help the university policymakers and
would be useful for future decision making, ranking, and
awarding in research area. Our analyses showed that, un-
fortunately, we had a downward trend during the Iran-
Iraq war, which was related to socioeconomic conditions
of that era. Emigration of some professors from SUMS,
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emphasis on medical education to a large number of stu-
dents for delivering health services to all areas of country,
and inadequate research budget were all important fac-
tors that account for a decade of decline in SUMS scientif-
ic output. After the end of war, improvement in research
budgets, graduation of more master and doctorate de-
gree students from medical universities, and establish-
ment of more medical university faculties-affiliated re-
search centers were important factors in increasing the
scientific output (15, 16). Moin et al. (2005) evaluated the
scientific output in Iran during 1967-2005 and revealed
that in comparison with other 15 countries, Iran had an
increasing growth in the world from 0.0003% in 1970 to
0.29% in 2003 (17). According to the sixth report on inter-
national comparative performance of UK research base,
prepared in September 2009 by a Britain-based research
firm, health and biological science research was doubled
in just two years from 2006-2008 and the fast-growing
scientific field in Iran was medical sciences with a growth
of 344% (18). Our study confirmed their finding; however,
there is still a gap between our medical research output
with other universities in developed countries and also a
few countries in our geographical region (19, 20). There-
fore, health policymakers should increase their support
in different aspects for medical research. It should be
mentioned that research budget in Iran is still less than
thatin developed countries and our researchers achieved
this output with limited budgets. Therefore, equality in
research situations in terms of budgets and staff in medi-
cal universities by will make a good chance for academic
staff to design high-quality research. In addition, the re-
searchers would be able to contribute to science produc-
tion by team working and focusing on solving regional
health problems.
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