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Abstract

Background: In recent years, international ranking systems have been used by diverse users for various purposes. In most of these
rankings, different aspects of performance of universities and research institutes, especially scientific performance, have been
evaluated and ranked. In this article, we aimed to report the results of research ranking of Iranian universities of medical sciences
(UMSs) based on some international indicators in 2015.

Methods: In this study, after reviewing the research indicators of the majority of international ranking systems, with the participation
of key stakeholders, we selected eight research indicators, namely research output, high-quality publications, leadership, total
citations, citations per paper in 2015, papers per faculty member and h-index. The main sources for data gathering were Scopus,
PubMed, and ISI, Web of Science. Data were extracted and normalized for Iranian governmental UMSs for 2015.

Results: A total of 18023 articles were indexed in 2015 in Scopus with affiliations of UMSs affiliation. Almost 17% of all articles
were published in top journals and 15% were published with international collaborations. The maximum h-index (h-index = 110)
belonged to Tehran University of Medical Sciences. The average paper per faculty member was 1.14 (Max = 2.5, Min = 0.13). The
mean citation per published articles in Scopus was 0.33.

Conclusion: Research ranking of Iranian UMSs can create favorable competition among them towards knowledge production.
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Introduction

The World Health(Otganization (WHO) has defined
health research system (HRS) as people, institutions, and
activities whose primary purpose is to generate high quality
knowledge to promote community health outcomes and
improve health equity.! This system includes four main
functions, including stewardship, financing, creating
and sustaining resources, and producing, synthesizing,
and utilizing research. In order to achieve the best
performance of this system, it is necessary to set up an
efficient evaluation program which is defined as one of
the critical components of stewardship.” In Iran, in 2002,
the Ministry of Health and Medical Education MOHME)
launched the Iranian Medical Research Evaluation System
(IMRES) in order to promote scientific competition and
incentives among medical researchers and Universities of
Medical Sciences (UMSs).**

In recent years, international rankings of universities

and research institutions have quickly obtained
popularity and attracted much attention such as Times
Higher Education-QS,” Academic Ranking of Wotld
Universities,’ Scimago Institutions Ranking (http://www.
scimagoir.com), Essential Sciences Indicators (https://
esiincites.thomsonreuters.com/IndicatorsAction)  and
so on. Nowadays, these rankings play an important
role in decision making of universities. Each ranking
system focuses on one or a combination of multiple
dimensions of university performance, but most consider
scientific disciplines. Research indicators are common
in most of them such as number of published articles
(output), number of citations, international cooperation
etc. Reviews of international ranking systems indicate
that although Iran has obtained many national and
international promotions in knowledge production
domain, it is necessary to multiply efforts in order to

achieve a better position in international ranking systems.”
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In other words, considering the “output” indicator, Iran
ranks 16 out of 229 participating countries in 2014
according to Scimago country ranking system which is
based on Scopus database (http://www.scimagojr.com/
countryrank) and 22 out of 152 participated countries
in 2015 according to ESI ranking system which is
based on the Web of Science database (https://esi.
incites.thomsonreuters.com/IndicatorsAction.action).
Nevertheless, Iran suffers in some quality indicators such
as citation-based indicators that have caused a sharp fall
(134 out of 229 countties in 2014 according to Scimago
country ranking) in Iran’s position.

It is obvious that IMRES has been greatly successful
in increasing the quantity of articles; it is now necessary
to improve the qualitative research indicators. In this
regard, limitations and fundamental differences which
exist in different university ranking systems such as the
combination of multiple universities performance, using
a different database (Scopus, Web of Science etc.) or
employing different classifications of scientific fields
etc. will lead to not only floating international position
of each UMS but also the absence of most UMSs in
different international ranking systems. In the present
study, we selected some international research indicators
to compare and rank the scientific performance of all
Iranian UMSs. The results of this study will determine
the international position of these UMSs and help us
to direct them to produce high quality knowledge and
be more actively present on the international scientific

scene.

Materials and Methods

Iranian UMSs are approved and ruled by governmental,
non-governmental and private sectors. All governmental
UMSs are approved by Developing, Monitoring and
BEvaluation council in the MOHME and categorized
in 3 classes as class I, class Il and class 11T based on
organizational structute. Currently, there are 9 UMSs in

class I, 22 UMSs in class II and 23 in class III. In this
study, all Iranian UMSs of 3 types participated.

Study Design
This study was conducted in 2 qualitative and quantitative
phases. In the first phase which was performed using the
qualitative method, all different existing national and
international university ranking systems were reviewed
by four researchers of the study team members who
were experts in Scientometrics. Based on the aim of
study, indicators related to scientific/research university
performance were extracted. Simultaneously, an expert
committee was formed, compromising key stakeholders
such as deputies for Research and Technology of
eight major UMSs, experts of Scientometrics, deputy
minister for Research and Technology, members of
Research Monitoring and Evaluation team member from
Undersecretary forResearchand Technology— MOHME.
All participants-were tecruited based on their expertise
in various areas of university ranking, During sessions
which were held in the office of the Undersecretary for
Research and Technology, MOHME, the participants
discussed the extracted research indicators, definition of
research indicators, the criteria for selection, gathering
data collection and its procedures, time interval in data
collection and weighting and calculating indicators. Based
on participants’ opinions, the criteria for selecting and
weighting research indicators consisted of importunacy,
measurability, comprehensiveness, and simplicity. A
5-point rating scale (1, 1.5, 2, 2.5, and 4) was used in
indicators weighting. Finally, the five sessions resulted in
selection of 8 research indicators as described in Table 1.
In the quantitative phase, data on the publication of all
Iranian UMSs were collected considering unique search
strategy from Scopus database except the number of the
academic members which was supplied by UMSs. The
gathered data were entered into Excel sheet and the raw
scotre was calculated for each UMS. Then, based on score

Table 1. Characteristics of Research Indicators Used in Research Ranking of Iranian Universities of Medical Sciences

No Indicators Definition Source of Data Weight  Period

1 Research output The number of published article in scientific journals Scopus, Pub med, ISI 2.5 2015

) High quality publication (Q1) The number of Published article in 25% of the top journals in Scimago Journal Rank 25 2014
each category* (SIR)
Number of published article with international tion/

3 International cooperation (IC) um ero‘ e ‘e SIS RO ERpB R Scopus 1.5 2015
total published articles

. Number of published article that corresponding authors are

4 Leadership (L) . . o Scopus 1.5 2015
related to the medical science university
Number of citation in 2015 to fi blished article (2011-

5 Five-year citation (5-y C) umber of citation in o five year published article ( Scopus 4 2015
2015)

6 Citation/paper 2015 (C/P) Number of citation to published article in 2015 Scopus 2 2015

7 Paper/faculty member (P/F)

8 H-index

Number of published article/ number of faculty member

H-index for total published article in journals Scopus 1

Scopus, PubMed, 1SI/

201
MOHME 015

Up to 2015

*All journals in Scimago journal raking (SJR) have been categorized in 27 subject area and around 300 subject categories. All 25% top of each subject categories
journals (Q1) were extracted from SJR. Then the Q1 list was compared with Each UMS research output separately.
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100, normalized scores were calculated, i.e. the highest
score was considered as 100 and the rest were adjusted
on this basis. The final score was estimated by multiplying
weights by the normalized score (weighted score). Data
extraction lasted from July to September 2016. Since
the research activities are evaluated annually with a one-
year delay, this paper presents the results of the latest
evaluation conducted in 2015.

The search strategy implemented in data gathering
from databases was: (A) Finding the university address in
“affiliation search” section in the database; (B) Selecting
the relevant affiliations for documents showing; (C)
Limiting document results to publication year “2015” and
source type to “journals”; (D) Excluding document types
“conference papet” and “books” from document results.
In this project, all ethical aspects have been considered.

Results

The results are presented in 2 sections. At first, national
information related to research in medical sciences field
(Figure 1) and then research indicators will be reported
for different classes of UMSs (Tables 2—4).

In this study, 54 UMSs in three classes (I, II, III)
participated. The number of indexed articles in Scopus
with UMSs’ affiliation was 18023 in 2015. Among them,
the affiliations of the corresponding authors in 8286
articles were related to UMSs (leadership). Also, at the
same time, 2436 articles were published with international
collaborations. The number of published articles in 25%
of the top journals (Q1) was 3070 (almost17% of all
published articles) (Figure 1).

The maximum h-index (h-index = 110) belonged to
Tehran University of Medical Sciences. The average
paper per faculty member was 1.14 (Max = 2.5, Min =
0.13). The mean citations per published paper indexed in
Scopus in 2015 was 0.33. In other words, only one-third
of published articles in 2015 had citations in 2015 (Max

= 1.3). Total citations to UMSs published articles over
the past 5 years were 91932 in 2015 of which almost
one-third pertained to Tehran University of Medical
Sciences.

In class I UMSs, Tehran, Shahid Beheshti and Mashhad
UMSs ranked first to third, respectively. But the role of
each academic member in getting research score was
completely different. The contribution of each faculty
member in Tehran, Shahid Beheshti and Mashhad UMSs
was 0.96, 0.64 and 0.8, respectively.

In class IT UMSs, Pasteur Institute, Mazandaran and
Baghyatallah UMSs ranked first to third, respectively.
The role of academic members in getting score in these
institutes was 9.40, 3.13 and 4.601, respectively.

In class IIT UMSs, Shahrekord, Kordestan, and Ilam
UMSs ranked first to third and the role of academic
members in getting the score in these universities was
7.12, 4.54 and 6.32, respectively:

Discussion

Knowledge production as a key function in HRS is a
universal public good that has been produced by health
rescatch and if disseminated widely, it leads to proper
policies, activities, and performance of health system
and finally can improve community health.*” Also, the
global effort to generate new knowledge to address the
problems is a vital element in achieving the Millennium
Development Goals."

Review of results indicates that the leadership in
Iranian published articles was less than 50%. It means
that only in half of the cases, the project ownership was
related to UMSs and in other cases, they participated in
the study plan.

Almost 17% of published articles were high-quality
publications (Q1). In 2013, the number of published
medical science articles in high quality (Q1) journals
was smaller than 1000, but this number has reached

14000 4 m Number of Indexed Article in Scopus
12000 - m Number of Leadership
10000 - m Number of International Collaboration
= Number of high quality publication
Number of 8000 -
document
6000 -
4000 -
2000 -
0 - j.-.___
Class | | Class Il | Class Il
Number of Indexed Article in Scopus 11578 | 4931 1514
Number of Leadership 5511 2187 588
Number of International Collaboration | 1605 658 173
Number of high quality publication 2158 737 175

Figure 1. Number of Articles, Leadership, High Quality Publication (Q1) and International Collaboration in 3 Classes of Iranian UMSs in 2015.
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Table 2. Research Indicators in Class | Universities of Medical Sciences in 2015

Name of  Scores No. of Faculty . Paper/Faculty No. of Citation No. of 5-Year  No. of IC No. of
. Output  H-index . . Total Score*
University member Member 2015 Citation Q1 (Scopus) Leadership
RS? 1739 4345 110 2.5 1221 26016 766 0.16 1476
Tehran 1683.3
WsP = (250) (100) (200) (200) (400) (250) (133.3) (150)
Shahid RS 1397 2283 77 1.63 606 9257 389 0.14 796 8976
Beheshti WS - (131.3) (70) (130.4) (99.2) (142.3) (126.9)  (116.6) (80.9) ’
RS 855 1317 56 1.54 520 5364 183 0.18 553
Mashhad
WS = (75.7) (50.9) (123.2) (85.17) (82.5) (59.7) (150) (56.2) 683.37
Isfah RS 766 1638 70 2.14 264 6460 147 0.11 620
sfahan
WS - (94.2)  (63.6) (171.2) (43.2) (99.3) (47.9) (91.6) (63) 674
Tabri RS 787 1330 56 1.69 313 4914 183 0.14 536
abriz
WS - (76.5) (50.9) (135.2) (51.3) (75.5) (59.7) (116.6) (54.5) 620.2
. RS 874 1416 60 1.62 273 5420 166 0.1 583
Shiraz 590.17
WS - (81.4) (54.5) (129.6) (44.7) (83.3) (54.17) (83.3) (59.2)
RS 785 1445 51 1.84 282 1813 189 0.15 423
Iran 580.5
WS - (83.1) (46.4) (147.2) (46.2) (27.9) (61.7) (125) (43)
RS 428 532 46 1.24 107 1861 72 0:12 192
Kerman 360.7
WS - (30.6) (41.8) (99.2) (17.5) (28.6) (23.5) (100) (19.5)
RS 657 656 34 1 117 2104 63 0.05 332
Ahvaz 296
WS - (37.7) (30.9) (80) (19.2) (32.3) (20.6) (41.6) (33.7)

* Raw Score; ® Weighted Score = Normalized score multiplied by weight; © ¥ (weighted score); for examplezinTehran UMS, the total score is 1683.3 which is the

sum of weighted scores (250 + 100 +200 +200 +400 + 250 + 133.3 +150).

more than 3000 in 2015. It seems that adopting proper
policies to establish the new research evaluation system
and encouraging researchers to publish in theses
journals have been somewhat useful. Also, the number
of Iranian high-quality journals based on Scimago
Journal Rank (SJR) has improved from 1 in 2013 to 6
in 2015  (http://www.scimagojr.com/countryrank.
phprarea=2700&region=Middle%20East&year=2015).
It is obvious that increasing the quality of publications
can raise the number of citations.

More than 13% of published articles were written
by international cooperation, which. was 8 in 2013."
International cooperation may grant many benefits such
as access to knowledge, skills, infrastructure or funding
from elsewhere which may contribute to improved
quality of research."*” Based on Zaida Chinchilla’s study
in 2014 related to Latin‘American scientific output in
public health, Cuba, among the top 10 Latin American
producers of documents, was the least visible country.
This was due to a low percentage of documents in high-
quality journals (Q1) and low rate of collaboration.'

The mean number of citations per published
paper indexed in Scopus related to Iranian UMSs
was 5.51. But this indicator was 5.86 in all fields
in  Iran (http:/ /www.scimagojr.com/countryrank.
phprarea=2700&region=Middle%20East&yecar=2015).
It may be due to types of researches done in UMSs.”
From 2013 to 2015, the number of citations to published
articles increased by 20%, which could indicate an
increase in quality of articles.

Based on Scimago country rank, in 2015, comparison
of Iran and other Eastern Mediterranean countries

reveals that the number of documents in medicine field
was 10323 and 4874 in Iran and Israel, respectively.
Citations per document were 2.13 in Iran and 1.89
in  Tutkey  (http://www.scimagojr.com/countryrank.
phprarea=2700&region=Middle%20East&year=2015).

In 2015, according to Scopus, the number of
documents in medical sciences in Iran, Turkey and Egypt
was 12577, 12336 and 1445, respectively.

According to Scimago country rank, in 2016, Iran’s
h-index in medical field was 146 and based on our results,
Tehran UMS h-index is only 110. Tehran UMS has more
than 90 active research centers and good international
cooperation with famous research institutes in the
world.' This university accounts for one-third of total
citations among UMSs in Iran (http://www.scimagoijt.
com/countryrank.phprarea=2700&region=Middle%20
East&year=2016).

Review of our results shows that almost 70% of
research output pertains to class I UMSs, 25% to type
11, and 5% to class I1II UMSs. It is necessary that based
on contribution of UMSs in knowledge production and
according to research priorities, the policy makers should
adopt evidence-based policies to direct each class of
UMSs to petfect destination.*”

Our study has some weaknesses such as lack of attention
to input indicators like manpower, budget, infrastructure
and so on. Assessing research output, regardless of
input, cannot accurately reflect the research potential
of the universities. In addition, in some cases, using the
different affiliations by Iranian researchers can limit the
accessibility of documents in main databases. It seems
that it is necessary to mobilize different disciplines such

676 Arch Iran Med, Volume 20, Issue 11, November 2017
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Table 3. Research Indicators in class Il Universities of Medical Sciences in 2015

Name of University o(w;;u H(-\i/l\r/(;)ex :12;11(:; / ::c')lﬁ:y Cita:2;102f01 5 No(.Zi(:;fatSi;;ear Noi‘:/fS?1 (‘:55) LeaNd(Zr(s)liip Total Score
Member Member (WS) (WS) (WS) (WS)

Pasteur Institute (2331 .399) (15070) 143 a iis.gz) (9]32.c1)s> (340030{; @ 12?78) (801'.2205) (813%55) 1353.87
Baghyatallah (2;2.975) (734(1) 8) 267 (1 1 '18.179) ( 214?.262) (21593%36) (29510) (70541391) ( (;77:‘11) 123151
G (12382?9> SRR <1Té?$ 3) (45.23) (12965.27) (1452?86) (??(1 (5;‘&2) 825.07
Mazandaran 575 250) (824416) 394 (816:1862) égg) (227]6(.)36) (145844‘35) (3%?402) (fgé) 1233.82
Kermanshah (2;3.293> (613 Em) 280 (717'.2093> (739 .508> (113325.;22) a 55;)85) (407..1827) (122%3) 9467
Kashan (12121‘.‘” (4224‘: 1 195 (711‘.2309) (22.‘: 5) (8?)].957) (52(9))5) (306941) (53.564) 478.75
Semnan (717?37) (41? 4%1 ) 191 (504?521 ) @ 2.592) (5‘;?25 7) (411 4521 ) (4054]526) (426 .959) 39375
Hamadan a ;fze) (5;.389) 428 (504.9017> (729 .gn (11622%:1 ) a 145%38) <40%.1720) a (1222) 768.65
Babol (122?1?5) (5234%3) 321 (5(2?(?1) (22.‘: 5) ( 55.183) (521.20) (2069751) (7192.31) >10.05
Zahedan (132326) (53.?38) 4 (501?574> (23;6) (92? 2) <4;.i5> (30(;?895) (5(?,262) 20337
Lorestan (75(?7) (492.?2) 218 (405.7360) (526 .?,1 ) ( gfﬁw) (271.(4)17) (303.9689) (23.?)7) 411.53
Qazvin (;f.?a) (43.3;5) 264 (402' .7317> a éj@ (86;933) G 5.169) (6%.1278) (426 ,959) 44558
Arak (;37 .29) (523 .%3) 248 (401'?296) ( 231 i)& ( 55.120) (55.%5) (504.1936) (223 .22) 573.2
Zanjan ATy A i e e AR oy M| PO -
Golestan (817t.3362) (52.139) 274 (305.()676) (3327) (973(,)59) (491.?15) (7%.1895) (33? §3) 466.86
Urmia (1 522.228) (422.1 1 339 (308..6956) (32.%2) (977‘.‘4(1)3) (72.22) (50%.1544) (45.28) S01.55
Gilan ( 22 76.25) (492.?2) o (305.6759) (293.23) (92(.)53) (632.31 9) (40}.1923) (5;3 .(())9) S01.13
Ardebil (5234) (43‘335) 187 (307..6;6) (22.1 5) (431];4) (541.920) (606.1054) a ggz) 333.3
Hormozgan (613?13 1) (3(1.%4) 246 (()3'(;? a (1).‘;7) (6:‘!?931 ) (21?98) (201'9057) (2;.30) 284.07
Birjand (5151.‘_;58) G 12 ‘258) 212 (302'.5247> (91.223) (321%(?7) (3(1).122) (203'?165) (223 22) 235.73
Rafsanjan (418 .15) (432;6) 187 (207%678) ( 31 .?55) (6?)?;6) a 6?48) (4%41;4) (223 22) 27515

as educational services, continuing educational programs, multidisciplinary field. On the other hand, all UMSs in

student research committees and so on to empower the all classes participated in this study. The results of this

researchers in scientific writing, search strategies etc.'

evaluation can indicate the research position of each

In our study, the major data source of documents UMS and enhance the incentive for their competition in

was Scopus. This database has high coverage in a  knowledge production.
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Table 4. Research indicators in class Ill universities of medical sciences in 2015

Name of Output H-index g(;;:; /::c[);:y No. of Citation ~ No. of 5-Year No. of Q1 IC Le:;:rjﬁp Total Score
University (WS) (WS) Member Member (WS) 2015 (WS) Citation (WS) (WS) (WS) ws)
188 13 1.15 44 457 17 0.13 41
Alborz (221.96)  (28.89) 164 (181.28) (40.74) (10512)  (193.18)  (69.72)  (56.42) 897.31
129 16 1.01 14 265 16 0.11 45
Artesh (140200 (35.56) 128 (159.38) (12.96) (60.95) (181.82)  (62.17)  (61.93) 71497
172 24 1.26 35 558 8 0.14 64
fam (174.32)  (53.33) 196 (200) (32.41) (128.35) (90.91)  (75.18)  (88.07) 842.58
18 4 0.58 2 15 1 0.00 8
Abadan (16.89)  (8.89) 3 (91.82) (1.85) (3.45) (11.36) ) (11.01) 145.28
14 2 0.31 2 27 1 0.08 1
pam (14.19)  (4.44) * (49.20) (1.85) 6.21) (1136)  (45.83)  (1.38) 134.47
121 21 0.69 28 397 16 0.17 48
Boushehr (144.26)  (46.67) 175 (109.34) (25.93) (91.32) (181.82)  (94.62)  (66.06) 760.01
2 2 0.13 1 2 0 0.00 1
Behbahan (2.03) (4.44) 16 (19.77) (0.93) (0.46) ©) ©) (1.38) 2
Torbat 15 3 15 0.39 0 7 5 0.07 6 192,63
Heydarieh 17.57)  (6.67) (62.42) ) (1.61) (56.82)  (39.29)  (8.26) '
88 16 0.80 10 157 8 0.08 30
Jahrom (89.19)  (35.56) 1o (126.51) 9.26) (36.11) ©091)  @4231) @2g Y13
. 17 5 0.28 0 20 1 0.00 7
Jiroft (1554 (11.11) o (44.07) ) (4.60) (11.36) (©) (9.63) e
North 70 11 13 0.53 22 167 9 0.10 13 0.9
Khorasan (79.73)  (24.44) (83.86) (20.37) (38.41) (10227)  (53.92)  (17.89) :
21 4 0.43 4 30 3 0.12 7
Dezful (24.66) (8.89) 49 (67.77) (3.70) (6.90) (34.09)  (64.71) (9.63) 22036
76 11 0.52 20 161 6 0.16 20
e (89.53)  (24.44) 145 (101.85) (18.52) (37.03) (68.18) (90) (27.52) 438.11
6 2 0.29 0 13 0 0.20 1
Saveh (6.08) 4.44) 21 (45.18) ©) 2.99) ©) (110) (1.38) 170.07
97 10 0.67 13 130 10 0.12 16
Sabzevar (101.35)  (22.22) 145 (105.79) (12.04) (29.90) (113.64)  (67.90)  (22.02) 474.86
75 14 0.79 26 287 7 0.11 16
Shahroud (87500  (31.11) 93 (124.85) 24.07) (66.01) (79.55)  (62.100  (22.02) 497.21
236 45 1.12 135 1739 14 0.06 109
S (250) (100) 21 (176.88) (125) (400) (159.09)  (34.74) (150) 13957
68 16 0.69 13 192 5 0.15 7
fase (77.08)  (35.56) % (122.2) (12.04) (44.16) (56.82)  (80.21)  (9.63) 424.06
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