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What was already known about this topic:
e International university ranking systems have been established to promote the development of universities
and research centers, and have introduced a competitive environment among universities worldwide.

e These ranking systems serve as tools to evaluate academic environments and assist in university selection
for further studies.

e Shanghai ranking, also known as the academic ranking of world universities (ARWU), is one of the most
reputable global university ranking systems.

What this study adds to our knowledge:
e This study identified the representation of Iran and other countries in the Shanghai international
university ranking system in the field of medical and health sciences.

» National income and expenditures on research and development influence the presence of universities in
the Shanghai ranking system.
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Extended Abstract

Introduction

Countries, and universities, as centers of
knowledge production, play a fundamental role in
this process. National and international ranking
systems have been developed to enhance the quality
of education and research and have increased
competition among universities [1,2]. One of the
most reputable of these systems is the Shanghai
ranking (ARWU), which annually evaluates the top
1,000 universities worldwide using specific
indicators [3,4]. Participation in these rankings is
important for universities, governments, and
policymakers. However, there has been limited in-
depth examination of the standing of universities in
the field of medicine and related sciences within
such rankings. Moreover, some studies have shown
that investment in research and development (R&D)
may correlate with a country’s improved scientific
standing [5-8], though this relationship requires
further investigation. Accordingly, the present study
investigates the representation of countries,
peticularly Iran in the Shanghai ranking in the fields
of medicine and related sciences, and examines its
relationship with R&D expenditure. The findings
may inform educational, research, and budgeting
policies.

Methods

This applied research employed a descriptive
survey and correlational research design. The
statistical population included all universities listed
under the medical and related sciences categories in
2022 Shanghai ranking. No sampling was
counducted, as all elligible universities were
included. Data were collected using a checklist, and
the extracted data were entered into Excel checklists

for further analysis. Information was extracted from
the official Shanghai ranking website [9] in 2022,
focusing on the subfields of medical sciences,
including clinical medicine, public health, dentistry
and oral sciences, nursing, medical technology, and
pharmacy and pharmaceutical sciences. In each
subfield, universities, countries, and their rankings
were identified and recorded.

R&D expenditure data were obtained from the
OECD database (https://data.oecd.org/rd/gross-
domestic-spending-on-r-d.htm). The average R&D
expenditure from 2015 to 2020 was calculated in
million USD and as a percentage of GDP. This
timeframe was selected due to incomplete data in
some years, and the average was considered reliable
given the minimal year-to-year variations. Data
accuracy was verified by cross-referecing with
World Bank data
(https://databank.worldbank.org/source/world-
development-indicators#). Data were analyzed
using descriptive statistics and Pearson correlation
coefficient in SPSS software.

Results

An analysis of the number of universities and
countries included in the Shanghai Ranking shows
that 867 universities from 83 countries were listed in
2022 (duplicate entries of countries and universities
in different fields were counted only once). In total,
there are six categories related to medicine and allied
sciences in the Shanghai Ranking, with the highest
country diversity seen in the field of clinical
medicine, featuring 74 countries and 499
universities. In contrast, the field of nursing included
only 300 universities from 35 countries in the
ranking (Table 1).

Table 1. Number of countries and universities present in the Shanghai ranking in medical and allied health fields

Medical and allied health fields in the Number of Number of Number of Iranian
Shanghai Ranking countries universities* universities
Clinical medicine 74 499 10

Public health 70 500 9

Dentistry and oral sciences 43 300 0

Nursing 35 300 5

Medical technology 42 400 0

Pharmacy and pharmaceutical sciences 52 500 3

Total 83 867 28

*This number of universities represents the total count, including Iranian universities.

Table 2 presents the countries with the highest
number of universities listed in the Shanghai ranking
in the fields of medicine and allied sciences. Only
countries with at least six universities in this ranking
are reported. The United States ranks first in all
fields in terms of the number of listed universities.
Iran is represented in two subfields: clinical
medicine (10 universities) and public health (9
universities). As shown in Table 3, Iran has a total

of 28 appearances in the Shanghai ranking across
medical and related fields. However, after removing
duplicate entries, only 13 distinct Iranian
universities  wer identified. =~ The highest
representation is in clinical medicine (10
universities), followed by public health (9
universities), nursing (5 universities), and pharmacy
and pharmaceutical sciences (4 universities).
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Table 2. Frequency of countries with at least six universities in the Shanghai academic ranking in the fields of medicine and allied science

Rank Clinical medicine Public health Dentistry and oral sciences Nursing Medical technology Pharmacy and

pharmaceutical sciences
Country No.of % Country No.of % Country No.of % Country No.of % Country No.of % Country No.of %
Univ. Univ. Univ. Univ. Univ Univ

1 USA 112 2244 USA 123 2460 USA 53 17.67 USA 82 2733 USA 96 24 USA 99 19.80

2 UK 42 8.42 UK 45 9 Germany 28 9.33 Australia 33 11 China 47 11.75 China 73 14.60

3 Germany 33 6.61 China 28 5.60 Brazil 26 8.67 UK 26 8.67 Germany 33 8.25 UK 36 7.20

4 Italy 29 5.81 Germany 25 5 Japan 22 7.33 Sweden 19 6.33 Italy 27 6.75 Italy 34 6.80

5 Australia 25 5.01 Australia 24 4.80 Italy 21 7 Canada 15 5.00 UK 22 5.50 Germany 31 6.20

6 France 24 4.81 Canada 21 4.20 China 20 6.67 China 12 4 South 20 5 Australia 20 4

Korea
7 Canada 17 3.41 Italy 18 3.60 UK 15 5 Taiwan 12 4 France 19 4.75 Spain 18 3.60
8 China 13 2.61 France 17 3.40 South 13 4.33 Norway 12 4 Canada 15 3.75 France 17 3.40
Korea
9 Spain 12 2.40 Spain 16 3.20 Spain 8 2.67 South 11 3.67 Japan 11 2.75 Canada 15 3
Korea

10 Brazil 11 2.20 Sweden 10 2.00 Canada 8 2.67 Spain 7 2.33 Netherlands 11 2.75 Egypt 13 2.60

11 Iran 10 2 Netherlands 10 2 Taiwan 7 2.33 Ireland 7 2.33 Australia 10 2.50 South 11 2.20
Korea

12 Japan 10 2 Iran 9 1.80 Auwustralia 6 2 Netherlands 7 2.33 Sweden 8 2 Taiwan 9 1.80

13 Sweden 8 1.60 Belgium 8 1.60 Sweden 6 2 Italy 6 2 Switzerland 8 2 Netherlands 9 1.80

14 Netherlands 8 1.60 South 7 1.40 Netherlands 6 2 - - Belgium 7 1.75 Switzerland 8 1.60

Africa

15 Belgium 7 1.40 Brazil 6 1.20 = = = - = = Spain 6 1.50 Brazil 7 1.40

16 Switzerland 7 1.40 Japan 6 1.20 - - - - - - Finland 6 1.50 Belgium 7 1.40

17 Ireland 6 1.20 Switzerland 6 1.20 - - - - - - - - - Sweden 7 1.40

18 Finland 6 1.20 Finland 6 1.20 - - — — - - — — - Austria 6 1.20

19 South 6 1.20 - - - - - - - - - - - - Portugal 6 1.20

Korea

20 Poland 6 1.20 - - - - - - - - - - - - Saudi 6 1.20
Arabia

21 India 6 1.20 - — — - - — — - - — — — — — —

Total 74 499 100 70 500 100 43 300 100 35 300 100 42 400 100 52 500 100
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All of these universities are ranked beyoun the top
200 (Table 3). Most of these institutions operate
under the Ministry of Health. However, the
University of Tehran and Tarbiat Modares
University, although overseen by the Ministry of
Science, are included in the rankings due to their
medical science-related programs.

Table 4 shows the top ten countries with the
highest number of universities in the Shanghai
ranking in the fields of medicine and allied sciences
in 2022. The United States leads with 565
universities, followed by China (193) and the United
Kingdom (186). After removing duplicate entries,
these three countries still rank highest with 160, 79,
and 58 distinct universities, respectively. Iran is not
among the top countries in terms of the number of

universities in these fields.
R&D expenditure was analyzed in two ways: the
average amount in million USD and as a percentage

of GDP. According to Table 5, the United States,
China, and Japan had the highest average R&D
spending in terms of million dollars, while Israel,
South Korea, and Sweden allocated the highest
percentage of GDP to R&D. It is worth noting that
data related to Iran were not available in the OECD
database.

Pearson’s correlation coefficient was used to
examine the relationship between the number of a
country's universities in the Shanghai ranking and its
average R&D expenditure, both in USD and as a
percentage of GDP. The analysis showed a
significant  positive correlation. A  stronger
correlation was observed between the number of
universities and R&D expenditure in USD (r =
0.603), compared to the correlation with R&D as a
percentage of GDP (r = 0.284) (Table 6).

Table 3. Iranian universities and their rankings in the Shanghai ranking in the fields of medical and health

sciences

Ranking Clinical medicine

Public health

Nursing Pharmacy and

pharmaceutical

Sciences
201-300 Bagiyatallah University Kermanshah University Isfahan University of —
of Medical Sciences of Medical Sciences Medical Sciences
Kermanshah University Mashhad University of Shahid Beheshti —
of Medical Sciences Medical Sciences University of Medical
Sciences
Mazandaran University Tehran University of Tabriz University of —
of Medical Sciences Medical Sciences Medical Sciences
— — Tarbiat Modares —
University
— — Tehran University of —
Medical Sciences
301-400  Ahvaz Jundishapur Iran University of — Tehran University of
University of Medical Medical Sciences Medical Sciences
Sciences
Iran University of Kerman University of — Mashhad University of
Medical Sciences Medical Sciences Medical Sciences
Tehran University of Mazandaran University — Tabriz University of
Medical Sciences of Medical Sciences Medical Sciences
— Shahid Beheshti — University of Tehran
University of Medical
Sciences
401-500 Mashhad University of Ahvaz Jundishapur — —
Medical Sciences University of Medical
Sciences
Shahid Beheshti Shiraz University of — —
University of Medical Medical Sciences
Sciences
Shiraz University of — — —
Medical Sciences
Tabriz University of — — —
Medical Sciences
73 Journal of Health Administration 2024;27(3):70-86.
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Table 4. The ten countries with the highest number of universities in the fields of medicine and allied health

sciences in the Shanghai academic ranking system

Rank Country (before removing Number of Country (after removing Number of
duplicates) universities duplicates) universities

1 USA 565 USA 160

2 China 193 China 79

3 United Kingdom 186 United Kingdom 58

4 Germany 153 Italy 41

5 Italy 135 Germany 40

6 Australia 118 Australia 36

7 Canada 91 Japan 34

8 France 82 Brazil 30

9 Spain 67 France 29

10 Brazil and Japan 52 Spain 27

Table 5. R&D Expenditure in Countries of Universities Included in the Shanghai Academic Ranking System

Rank Country Avg. R&D Expenditure Country Avg. R&D Expenditure
(Million USD) (% of GDP)
1 United States 578,189.23 Israel 4.80
2 China 456,567.73 South Korea 4.36
3 Japan 168,585.85 Sweden 3.33
4 Germany 123,523.91 Taiwan 3.29
5 South Korea 90,494.38 Japan 3.20
6 France 62,231.31 Austria 3.11
7 United Kingdom 48,644.58 Switzerland 3.07
8 Taiwan 39,054.18 Germany 3.05
9 Russia 38,971.23 United States 3.03
10 Italy 32,031.13 Denmark 2.98

Table 6. Correlation between number of universities in Shanghai ranking and average r&d expenditure in

medical and health sciences fields

Variables Correlation coefficient (r)  P-value
Number of universities and average R&D expenditure in USD 0.603 <0.0001
Number of universities and average % of R&D expenditure relative to GDP 0.284 <0.0001

Discussion

International university ranking systems, such as
the Shanghai ranking system, play a significant role
in evaluating and improving the quality of
universities and fostering global academic
competition [10,11]. This study examined the
presence of countries in the medical and health
sciences category od the Shanghai ranking system,
with an emphasis on Iran's status.

The findings indicated that Shanghai ranking
included only six medical-related subject areas:
clinical medicine, public health, dentistry and oral
sciences, nursing, medical technology, and
pharmacy and pharmaceutical sciences. This limited
scope does not reflect the full diversity of medical
disciplines, highlighting the need to include more
specialized subject areas in future rankings. In 2022,
the United States, China, and the United Kingdom
had the highest number of universities represented
in these fields. lIran was represented by 13
universities in the Shanghai ranking. Specifically,
Baghiyatollah, Kermanshah, and Mazandaran
Universities of Medical Sciences were ranked in
clinical medicine; Kermanshah, Mashhad, and
Tehran Universities of Medical Sciences were
ranled in public health; Isfahan, Shahid Beheshti,

Tabriz, and Tehran Universities of Medical
Sciences, along with Tarbiat Modares University,
were listed in nursing (201-300); and Tehran,
Mashhad, and Tabriz Universities of Medical
Sciences, as well as the University of Tehran, were
ranked in pharmacy and pharmaceutical sciences
(301-400).

A study by Norouzi Chakli and Madadi [7]
showed that the United States, Germany, and the
United Kingdom had the highest number of
universities in international rankings such as QS,
Times, and Shanghai. Comparison with recent data
from the present study indicates that the number of
ranked universities in the U.S., China, the U.K., and
Germany has increased, with China surpassing the
U.K. to take second place. Several studies, including
those by Moradian [12], Vernon [13], Bokhardenia
[14], and Posser and Marginson [15], confirm that
both the quantity and quality of research outputs
improve universities' standing in global rankings.
This study also found a positive and significant
correlation between countries’ R&D investment and
the number of their universities included in the
Shanghai ranking system.

Findings from Norouzi Chakli and Madadi [7]
also support this trend, showing that countries with
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higher R&D investments tend to perform better in
academic rankings. Other researchers, such as Van
Raan [16], have highlighted the key roles of funding,
skilled human resources, internationalization, and
publication in reputable journals.

In addition to these factors, open access to data
and the absence of information gaps [6,11,17,18] are
important for enhancing universities’ global
standings. Conversely, in developing countries such
as lIran, information and digital gaps can pose
significant obstacles to improving their rankings in
international systems.

Limitation

The most recent available data on R&D
expenditure from OECD and World Bank databases
were from 2020, with no data available for 2021 and
2022. Therefore, the study utilized average data
from 2015 to 2020. Given the relatively stable patern
of R&D expenditure over the years, this limitation
likely did not impact the study's results.
Additionally, Iran’s data were not available in the
databases. However, this did not affect the study, as
the correlation between the number of universities in
the Shanghai ranking and R&D expenditure was
analyzed based on the available data. Furthermore,
the Shanghai ranking website reports only the total
scores of universities and does not disaggregate
them by specific indicators, making it impossible to
analyze the relationship between R&D spending and
individual ranking metrics.

Conclusion

According to the Shanghai ranking, the United
States, China, and the United Kingdom have the
highest number of universities in the fields of
medical and allied sciences. Additionally, the U.S.,
China, and Japan reported the highest R&D
expenditures in absolute dollar terms, while Israeli,
South Korea, and Sweden allocated the highest
percentages of their GDP to R&D. A significant
positive correlation was observed between the
number of universities listed in the ranking and
R&D expenditure; with a stronger correlation for
absolute spending compared to a percent of GDP. To
improve their standing in this ranking system,
countries should increase investment in research and
development and prioterize the quality and
international collaboration of their universities.
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