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A total number of 1,540 research papers were written from the Faculty of Medicine, Chiang Mai University, and
published in international journals between 2010 and 2014, as presented in the Web of Science, SCOPUS,
and PubMed databases. From the total number of published papers, 630 involved international collaboration.
The proportion of multilateral and bilateral research was 53.80 and 46.20 percent, respectively. Twenty five
point three percent of multilateral researches received support from research institutions, 18.1 percent reached
completion through collaboration with non-profit organizations, and 10.3 percent were funded by medical supply
companies in the private sector.

The top three countries collaborating in research with the Faculty of Medicine were Japan, the United States,
and the United Kingdom. The top three international institutions that collaborated in research with the Faculty
of Medicine were The University of Tokyo, Nihon University, and Nara Medical University. Most of the research
papers were published by the Pre-clinical Departments. The top three institutions that collaborated in research
publication with the Clinical Department were John’s Hopkins University, University of Medical Center, Utrecht,
The Netherlands and Erasmus Medical Center, The Netherlands.

Research quality was evaluated based on the average number of citations per publication through international
collaboration, which was 26.54, 53.17, 10.17, 15.56 and 1.66 in 2010, 2011, 2012, 2013 and 2014, respectively.
On the other hand, the average number of citations per publication generated from domestic collaboration did
not exceed 5.04 during the same years. The average number of citations per publication during each of the five
years had a statistically significant variation, with p < 0.001 in both international and domestic collaborations.
Research papers supported by private and non-profit organizations were written mostly for clinical, drug, and
medical product testing; with their average citations per publication being higher than those from domestic insti-
tutional, multilateral, bilateral, and researcher’s institutional collaboration.

Research quality was assessed by the number of citations per publication that revealed statistically significant
variations between international and domestic collaboration, and research papers completed through interna-
tional collaboration yielded the higher value. It is therefore imperative to develop policies with clear strategies
to support research collaboration with international institutions. Campaigns to develop researcher competency
should be developed, as well as financial and resource support for researchers. Sustainable opportunities for
researchers to train and improve research projects with international institutions should be provided. Further-
more, opportunities to collaborate with private organizations in developing commercial research projects to in-
ternational standards should be encouraged. These efforts would produce researches that can improve quality
of life and lead to the sustainable development of mankind. Chiang Mai Medical Journal 2015;54(4):171-83.
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Introduction

When ranking Thai universities, organiza-
tions such as QS World University Ranking
and The Times Higher Education World Univer-
sity Ranking (THE) should utilize academic
project indicators, research citations per fac-
ulty and the degree of international research
for quality evaluation. SClmago Institution
Ranking ranks institutions that produce inter-
national research, based on the number of
papers they publish and citations in SCOPUS.
Factors for evaluation include output (number
of researches in academic papers), peer-
reviewed international collaboration (number
of researches published in collaboration with
other institutions, proportionate to the total
number of researches published), normalized
impact (percentage of research citations from
the institution compared with the global aver-
age of total research citations), and high quality
publications (percentage of researches published
published in leading journals, ranked in the top
25% of the Journal Rank SJR indicator). In
2014, SCIimago Institution Ranking ranked
Chiang Mai University as third in Thailand and
878 worldwide. Interestingly, the Faculty of
Medicine, Chiang Mai University, published
a high number of researches in international
journals. Therefore, the number of researches
conducted by this Faculty serves as an essen-
tial variable in determining the ranking direc-
tion of the university. Analyzing the impacts of
international collaboration on the role of re-
searches published in international journals-
both in terms of research quantity (number of
researches published) and quality (citations
made for academic purposes and recorded
in credible databases)—will produce valuable
results that support strategic planning for the
systematic development of international re-
search.

In recent years, international scientific col-
laboration has been perceived as enhance-
ment of academic institute capability that
should be encouraged. Collaboration can
be beneficial for several reasons, such as pro-
moting feedback and joint research projects,
as well as sharing research facilities, research
data and discoveries. Collaboration also plays

a positive role in the research citation rate,
which indicates the quality of articles and insti-
tutional recognition.

Previous studies demonstrated that the
number of clinical studies with international
collaboration increased significantly in Malay-
sia between 2001 and 2010, and they were
published in high impact factor journalsf. Fur-
thermore, the number of international research
collaborationsincreasedmorerapidlyinChinal®.
Indian-International research collaboration
resulted in greater institutional recognition and
productivity™. The impact of international
collaboration on research performance has
been accumulating; biomedical publications
with international co-authors are of higher im-
pact and more productive than their domestic
counterparts. Other studies report similar find-
ings!®13!

However, several studies showed contra-
dictory evidence in that scientific collaboration
had no significant impact on the citation rates
of publications, when compared to single-au-
thored papers!'+'9l, Policymakers have argued
for a more symmetrical approach in compar-
ing the costs of collaboration with undoubted
bene-fits, when considering policies towards
research collaboration!'l.

European and American researchers were
alike in collaborating with researchers in some
of the smaller research nations, even when it
did not improve the impact of citations in those
countries!'”.

International scientific collaboration is parti-
cularly advantageous for less advanced coun-
tries, but also beneficial for highly industrial-
ized countries!'®19],

In addition, the average impact of interna-
tional collaborative work is significantly higher
than the overall average®”, especially in bio-
logical sciences, where there was a net gain
on impact in 30 of the 49 country-field combi-
nations analyzed(".

Statistics of researches published in inter-
national databases between 2002 and 2014
from the Faculty of Medicine, Chiang Mai Uni-
versity showed a continually increasing trend.
Three hundred and fifty two research papers
were published during 2014; an increase from
136 papers in 2002. Factors that led to this
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growth include the systematic research sup-
port (including financial support) from the
Faculty and effective collaboration between
institutions or groups, which improved the
chance of international research publishing
significantly. When considering the number
of citations made from collaborative research;
the list of institutions performing these re-
searches with the university, faculties that en-
gaged in significant collaboration, and quality
of research papers produced will equip the
Faculty with information for selecting parties
(faculties, institutions, or researchers) that can
develop its research to sustainable interna-
tional standards.

Objectives

1. To study the number of research articles
published in international journals, resulting
from international research collaboration.

2. To study the quality of the research ar-
ticles in terms of citations made for academic
purposes.

3. To study the number of institutional
research collaborations with the Faculty of
Medicine, Chiang Mai University.

Methods

Study design: Cross-sectional descriptive study

Data Collection

All of the researches conducted by the Faculty
of Medicine, Chiang Mai University, and published in
international journals between 2010 and 2014 were
included in this study. Only three types of publications
(Articles, Review Articles and Papers on Proceedings)
were considered. The data were collected by entering
the full names of researchers and their department
within the Faculty of Medicine into the system. The
number of citations, names of collaborating institutions
and their countries of origin also were recorded. The
citations of each research topic were searched and
recorded simultaneously.

Definition

e International collaboration??: Co-authorship was
likely a good indicator of collaboration among coun-
tries, although there were collaborations that did not
result in co-authored papers; and some co-authored
papers might have required limited collaboration. Mul-
tiple affiliations were considered as cooperation and
this could distort the result.
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Publications affiliated only to the Faculty of Medi-
cine, Chiang Mai University, and one single country
were called “bilateral”’, whereas those containing ad-
ditional countries were indicated as “multilateral”.

e Quality of a research?® was measured by the
citation rate over the years following the year of pub-
lication.

e The total number of citations was from published
articles analyzed by an analyzing unit during the time
span of the analysis.

Where P = number of publications

Ci = number of citations for publication i

P
C = Zci
i=1

Data analysis

1. The number of citations from international col-
laborative researches published in academic journals
and recorded in credible databases was studied. A list
of institutions that engaged in research collaboration
with the Faculty of Medicine was made. The informa-
tion was presented as descriptive statistics in terms of
average percentages and comparative graphs.

2. Research quality in terms of academic citations,
categorized by various types of collaborations, was
compared by using the Kruskal Wallis statistical test.

Results

1. Quantity of research papers pub-
lished in international journals under inter-
national research collaboration

A total of 1,540 research papers were pub-
lished in international journals by the Faculty
of Medicine, Chiang Mai University, between
2010 and 2014, as presented in Web of Science,
SCOPUS, and PubMed databases. From the
total number of published papers, 953 were
collaborated domestically, while 630 were in-
ternational collaborations. The proportion of
multilateral and bilateral research under inter-
national collaborative research was 53.80 (339
projects) and 46.20 percent (291 projects),
respectively. Twenty five point three percent
(160 projects) of multilateral researches were
supported by researchers’ institutions, while
18.1 percent (114 projects) were completed
as a collaboration network with non-profit
organizations, and a total of 10.3 percent (65
projects) was funded by medical supply com-
panies in the private sector. The information is
displayed in Table 1.
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Table 1. International collaborative research categorized by types of collaboration and year of publishing

Types of collaboration 2010 2011 2012 2013 2014 Total
Bilateral 53 75 44 51 68 291 (46.20%)
Multilateral
a Supported by researchers’ institutions 72 63 53 84 67 339 (53.80%)
a Supported by non-profit organizations 37 28 35 41 19 160 (25.30%)
a Supported by medical supply companies in 25 12 12 28 37 114 (18.10%)
the private sector 10 23 6 15 11 65 (10.30%)
Total 125 138 97 135 135 630
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Figure 1. Number of publications in international journals categorized by year of publishing and type of

collaboration.

List of the Top 10 Countries that En-
gaged in Research Collaboration with the
Faculty of Medicine, Chiang Mai University

Of all the international collaborative re-
searches (630 papers), most of them were in
the multilateral category. The top two countries
that collaborated in research with the Faculty
of Medicine were the United States of America
and Japan. Details are displayed in Figure 2.

Number of publications and citations
from international journals of the Faculty
of Medicine, Chiang Mai University

When dating back from 2014 to the earliest

year of publishing, 491 research papers (out
of 630 papers) were cited, which is equivalent
to 77.9 percent. Analysis of the publications
cited in each year revealed that more than
80 percent of them were cited in most years,
except for 2014, when only 46.7 percent were
cited. The information is shown in Table 2.

Research Paper Citations

The average number of citations per pub-
lication varies directly to the number of years
of being published. In order to process the
data accurately within these conditions, the
researchers analyzed the number of citations
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Country

UNITED STATES
JAPAN

AUSTRALIA 77
CHINA 66
GERMANY 52
INDIA 46
CANADA 44
MALAYSIA 38
SINGAPORE 27

UNITED KINGDOM 90

269
172
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Figure 2. Top 10 Countries that engaged in research collaboration with the Faculty of Medicine, Chiang Mai Uni-

versity.

Table 2. The number of publications and categorized citations based on Year of publishing.

Year 2010 2011 2012 2013 2014 Total
Number of research papers 125 138 97 135 135 630
Number of citations (percentages) 117 (93.6) 119(86.2) 82(84.5) 110(81.5) 63 (46.7) 491 (77.9)

in each year simultaneously. Regarding in-
ternational research collaboration, multilat-
eral research was categorized, based on the
sources of funding, which were researchers’
institutions, non-profit organizations, and com-
panies in the private sector.

Of all international collaborative research
papers published by the Faculty of Medicine
(630 papers), 563 were in the SCOPUS data-
base, 47 in the Web of Science database and
20 in the Pubmed database. Since data for the
20 papers in Pubmed were unavailable, the
study of citations per publication was for 610
papers, of which 491 were cited. Of the 953
papers on domestically collaborated research-
es, 919 were cited. It is therefore possible to
calculate the average number of citations per
publication in each publishing year. These fig-
ures are presented in Table 3.

Comparing Research Citations based
on Types of Collaboration

Comparison was made of the average
number of citations for international (630 pa-

pers) and domestic collaborative researches
(953 papers), as presented in credible data-
bases categorized by publishing year (until
year 2014). It was found that the average
number of citations for international collabo-
rative research was significantly greater than
that of domestic collaborative research, as dis-
played in Table 3. Since international collabo-
rative research is categorized into multilateral
and bilateral projects, which received financial
support from various sources (researchers’
institutions, non-profit organizations, and or-
ganizations of the private sector), citations per
publication were calculated after taking these
contexts into consideration. The information is
presented in Table 4.

Analyzing the citations per publication in
each year (as displayed in Table 4) indicated a
significant difference (p < 0.001) between do-
mestic and international collaborative research
(both multilateral and bilateral researches re-
ceiving funding from various sources) during
2010. Similarly, the difference was significant
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Table 3. The average number of citations from research papers written by the Faculty of Medicine in

each publishing year.

Index 2010 20M 2012 2013 2014
Number of publications
* Domestic collaboration 165 186 178 208 216
* International collaboration 119 138 96 133 124
Number of publications that were cited
» Domestic collaboration 161 183 173 197 205
* International collaboration 117 119 82 110 63
Number of citations
» Domestic collaboration 833 886 594 361 123
« International collaboration 3,158 7,338 976 2,070 206
Average number of citations
» Domestic collaboration 5.04 4.76 3.33 1.73 1.75
* International collaboration 26.54 53.17 10.17 15.56 1.66
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Figure 3. Comparison of average citations for international and domestic collaborative research.

between 2011 and 2014. The average num-
ber of citations from research papers funded
by non-profit organizations and the private
sector was higher, due to the nature of those
organizations to support researches as a glob-
ally collaborative network. This highly collab-
orative nature led to high rates of academic
citations by researchers in related industries
worldwide—a factor considered as a norm in
the academic industry.

Number of research papers published in
international journals categorized by De-
partments

The Department of Internal Medicine pro-
duced the highest number of international col-
laborative researches, with a total of 120 pa-
pers (19 percent), followed by the Department
of Microbiology with a total of 86 projects (13.7
percent.) The departments with the highest
citation rates were orthopedics, pharmacology,
pathology, and psychiatry—with percentages



Kanjanaratanakorn K, et al. Impacts of international collaboration on the quality of researches 177

Table 4. The average number of citations from research categorized by types of collaboration and publishing year

Publishing  Types of collaborations Number of  Total number Average number p-value
year publications  of citations of citations
(mean £ SD)
Domestic institutions 161 833 5.17416.43
International institutions
Bilateral 48 594 12.38+13.60
Multilateral
2010 . 'Suplport from researchers’ 37 636 17.17+39.74 <0.001*
institutions
» Support from non-profit 25 1,615 64.60+204.75
Organizations
» Support from medical supply 9 313 34.784+41.33
companies
20M Domestic institutions 183 886 4.8416.87
International institutions 75 723 9.64+13.65
Bilateral
Multilateral
* Support from researchers’ 28 233 8.3217.65 .
o <0.001
institutions
» Support from non-profit 12 234 19.50+24.06
Organizations
» Support from medical supply 23 6,148 267.30+540.86
companies
2012 Domestic Institutions 173 594 3.43+4.55
International institutions
Bilateral 44 246 5.59+6.70
Multilateral
» Support from researchers’ 35 340 9.83+30.70 .
S <0.001
institutions
» Support from non-profit 12 177 14.75+£22.25
Organizations
» Support from medical supply 6 213 35.504£28.85
companies
2013 Domestic institutions 197 361 1.83+2.84
International institutions
Bilateral 49 221 4.51+12.12
Multilateral
» Support from researchers’ 37 636 4.66+11.96 .
S <0.001
institutions
* Support from non-profit 25 1,615 8.18+11.62
Organizations
» Support from medical supply 9 313 95.27+110.35
companies
2014 Domestic institutions 205 123 0.60+1.10
International institutions
Bilateral 75 723 0.51+£1.16
Multilateral
» Support from researchers’ 28 233 1.22+1.96 .
R <0.001
institutions
» Support from non-profit 12 234 4.23+5.99
Organizations
» Support from medical supply 23 6,148 0.50+0.84
companies

* Conducted by the Kruskal Wallis test at 0.05 level of significance
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Figure 4. Average number of citations categorized by types of collaboration and publishing year.

Table 5. Number of research papers published in international journals categorized by departments

Department Number of research  Number of citations  Percentages of

papers (%) citations
Anatomy 28 (4.4) 20 71.4
Pediatric 31(4.9) 20 64.5
Ophthalmology 28 (4.4) 20 714
Psychiatry 25 (4.0) 22 88.0
Microbiology 86 (13.7) 72 83.7
Biochemistry 44 (6.9) 35 79.5
Forensic Medicine 10 (1.5) 6 60
Parasitology 57 (9.0) 38 66.7
Pathology 21(3.3) 19 90.5
Pharmacology 10 (1.5) 10 100.0
Radiology 15 (2.3) 13 86.7
Anesthesiology 7(1.1) 4 57.1
Family Medicine 21 (3.3) 14 66.7
Community Medicine 33 (5.2) 27 81.8
Rehabilitation Medicine 12 (1.9) 10 83.3
Surgery 22 (3.4) 14 63.6
Physiology 23 (3.4) 19 82.6
Obstetrics and Gynecology 22 (3.4) 19 86.4
Otolaryngology 3 (0.5) 2 66.7
Orthopedics 12 (1.9) 12 100.0
Internal Medicine 120 (19.0) 95 79.2
Total 630

of 100, 100, 90.5, and 88.0, respectively. The - had citation rates of 79.2 percent and 83.7
researches of the two departments with the  percent, respectively. The information is pre-
largest number of internationally collaborated  sented in Table 5.

projects—internal medicine and microbiology



Kanjanaratanakorn K, et al.

Impacts of international collaboration on the quality of researches 179

Table 6. The Top Five cited research papers categorized by department and publishing year

Publishing year Rank Number of

Department

Type of collaboration /

citations Support organization
1 1,041 Community Medicine Multilateral / Non-profit
2 245 Microbiology Multilateral / Researchers’ institutions
2010 3 122 Internal Medicine Multilateral / Private sector
4 88 Otolaryngology Multilateral / Non-profit
5 69 Pediatric Multilateral / Non-profit
1 1,976 Internal Medicine Multilateral / Private sector
2 1,814 Community Medicine Multilateral / Private sector
2011 3 708 Internal Medicine Multilateral / Private sector
4 360 Internal Medicine Multilateral / Private sector
5 298 Surgery Multilateral / Private sector
1 184 Community Medicine Multilateral / Researchers’ institutions
2 81 Community Medicine Multilateral / Non-profit
2012 3 75 Internal Medicine Multilateral / Private sector
4 67 Internal Medicine Multilateral / Private sector
5 31 Internal Medicine Multilateral / Private sector
1 337 Internal Medicine Multilateral / Private sector
2 256 Internal Medicine Multilateral / Private sector
2013 3 255 Internal Medicine Multilateral / Private sector
4 204 Internal Medicine Multilateral / Private sector
5 146 Internal Medicine Multilateral / Private sector
1 24 Community Medicine Multilateral / Non-profit
2 21 Anesthesiology Multilateral / Non-profit
3 15 Community Medicine Multilateral / Non-profit
2014 4 10 Internal Medicine Multilateral / Non-profit
5 10 Community Medicine Multilateral / Non-profit
10 Internal Medicine Multilateral / Non-profit

From an aggregate perspective, the five
most cited research papers in each year were
multilateral researches supported by non-prof-
it organizations or medical supply organiza-
tions in the private sector, which motivated re-
searchers worldwide to collaborate in order to
produce effective results. These researches
require systematic management networks as
well as significant resources and investment.
The majority of these researches are for clini-
cal trials, which involves testing of medicine
and medical supplies for their effectiveness.
Therefore, the majority of researchers re-
sponsible for this research under the Faculty
of Medicine were from Clinical Departments,
with the minority coming from the Pre-Clinical
Department. The information is presented in
Table 6.

Foreign Institutions that had Research
Collaboration with the Faculty of Medicine
— a Focus on Collaboration that received
Support from Researchers’ Institutions

Studies indicated that multilateral researches,
which were supported by collaborative net-
works of non-profit organizations or the private
sector, were systematically organized interna-
tionally. Researchers in various institutions
agreed to establish clear research protocols.
These research papers had a higher num-
ber of citations per publication than bilateral
researches and those supported by the re-
searchers’ institutions. It is therefore worth-
while to study bilateral research or researches
funded by the researchers’ institutions, since
they originate from collaborative efforts be-
tween researchers from different institutions,
leading to sustainable results from their joint
efforts.
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Table 7. The top three institutions that collaborated with the pre-clinical and clinical departments for research

publication
Department Rank Institutions Number of publications
Pre-clinic 1 The University of Tokyo, Japan 21
2 Nihon University, Japan 17
3 Nara Medical University, School of Medicine, Japan 15
Clinic 1 John Hopkins University, Bloomberg Public School, USA 12
2 University of Medical Center, Utrecht, The Netherlands 10
3 Erasmus Medical Center, The Netherlands 8

The researchers gathered collaborative
projects that were published with other institu-
tions between 2010and 2014. The top three
international institutions that collaborated with
the Faculty of Medicine for research publica-
tions were The University of Tokyo, Nihon Uni-
versity, and Nara Medical University. Most of
these researches were completed by the Pre-
clinical Department. The top three institutions
that collaborated with the Clinical Department
in publishing research papers included John
Hopkins University, Bloomberg, University of
Medical Center, Utrecht, The Netherlands, and
Erasmus Medical Center, The Netherlands.
The information is presented in Table 7.

Conclusion

The majority of international collaborative
researches from the Faculty of Medicine
received support from the researchers’ in-
stitutions, and were initiated from research
questions proposed by the personnel of the
institution. These researches were executed
by researchers with a common interest. The
research papers may be completed with the
support of advisors or specialized studies
from overseas. This manner of research im-
plementation benefits new researchers or
students?*2® by providing knowledge, expe-
rience, and research techniques that lead to
expertise. It fosters the sustainable develop-
ment of research teams with the potential to
collaborate effectively in the long term.

The international collaborative researches
of the faculty have the highest citations per
publication, where multilateral researches are
supported by the private sector or non-profit

organizations in the form of collaborative net-
works. Most of these researches serve the
objective of clinical trials to test the effective-
ness of medicine or medical equipment for
commercial applications. Private sector or-
ganizations generally provide financial sup-
port, while non-profit organizations tend to
support research that leads to globally appli-
cable results for illness prevention and diag-
nosis. These researches require significant
resources and funding. Once completed, the
research leads to benefits for all stakehold-
ers. The faculty benefits from human resource
development, where personnel receive the
opportunity to conduct research while main-
taining good research practices. It also re-
ceives recognition and good reputation from
the research. The personnel of the faculty de-
velop their capabilities from working with other
international organizations, and exchanging
their knowledge with other professionals world-
wide. Multi-country collaboration leads to sig-
nificant citations per publication®®, which are
used as an indicator for evaluating the institu-
tion’s research quality and institutional ranking
of the Faculty of Medicine. Research funded
by private sector and non-profit organizations
generally asks questions pertaining to medical
supplies or health sciences??.

Once a research is completed, its support-
ers reserve the right to publish or not publish
the work. Supporters of published articles
also reserve the right to include or not include
the researchers as co-authors, depending on
the initial agreement®?®. Therefore, research
funded by private sector organizations usually
serve to answer research questions that did
not originated from the researchers or their
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institutions. These researches are also under
ownership of the supporters, and the facul-
ties and institutions conducting the research
seldom gain direct benefits from the work.

Strengthening international collaborative
research requires sustainable support. The
Faculty should emphasize the following three
facets of support, which are referred to as 3F:

o Full time: The Faculty needs full-time
researchers to be responsible for the projects.

e Full commitment: The Faculty needs full
resources to support international collabora-
tive research efforts.

o Full funding: The Faculty needs suffi-
cient funding for supporting research collabo-
ration that effectively meets the objectives of
the project

A variety of actions can be implement-
ed, including:

A. The research mentor system should be
established together with a tangible research
cluster. The Faculty should support personnel
development from research investigators to
senior investigators, which will serve to sus-
tain development of the Faculty’s research
quality at the international level. Financial
support can be provided to allow researchers
of the Faculty to develop research questions
with those from international institutions?.
Research networks can be developed by in-
viting overseas experts to share experiences
with the Faculty’s personnel in order to bolster
research quality.

B. Clinical research should be supported
to become comprehensive, with performances
that meet international standards. This would
lead to research projects that provide valuable
knowledge or new discoveries. The Faculty
should develop clear strategies for interna-
tional collaboration by providing financial sup-
port to increase its strength. The University
should become a research and development
center for providing knowledge to society and
the community, using international collabora-
tion to resolve problems encountered by un-
derprivileged community members.
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Objectives

1. Establish a training program to develop
researchers into owners of clinical research
projects. The Faculty should support the sus-
tainable development of experiments to have
quality that meets international standards.

2. Control systems to evaluate the quality
of personnel, after which a training program
should be established to ensure standards are
met (e.g. Good Clinical Practice®?).

3. Improve the work system of clinical
research teams of the Faculty to meet inter-
national standards, leading to increased re-
search recognition and international support.
This also would prepare the Faculty for in-
creased competition with new clinical research
organizations, at both domestic and interna-
tional levels.

These efforts would help the Faculty to
produce research projects that can be applied
to improve the quality of life for mankind, and
lead to sustainable development of the human
population.
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