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Abstract 
 
Aim 
Research at Austin Health continues to positively impact treatment and care for patients. 
According to the 2020-2021 annual report, an average of 43 research papers are published a 
week. This scientometric study was designed to assess Austin Health’s scientific productivity 
as indexed in Scopus. 
 
Methods 
This study was conducted by extracting Austin Health publications indexed in the Scopus 
citation database from 1931 to the end of June 2022. All documents were retrieved by using 
a developed search strategy. Complete bibliographic information of the documents was 
extracted for illustration and drawing maps. Retrieved citation data were subjected to 
scientometric data analysis techniques. Excel and Vosviewer were used for data analysis. 
Data visualization has been done using Vosviewer scientometric software. 
 
Results 
Findings show that a total of 18,519 documents have been published and indexed in Scopus 
by researchers from Austin Health in the last 70 years (1931-2022). Austin Health 
publications have increased during the years under review, and the most scientific 
productions have been in 2015 and 2017,. Furthermore, analysis shows the top 10 most 
highly cited papers, most influential authors, most influential partner institutes and partner 
countries, and top sponsors of the research works. These papers have played an essential 
role in disseminating information, impacting treatment, and controlling of health 
management resources. In addition, a keyword co-occurrence map and a co-authorship map 
are depicted based on retrieved publications. 
 
Conclusion 
This research provides extensive insights into publication patterns, research impact and 
research productivity of Austin Health researchers. The results of this study can be used as a 
guide for determining research priorities, and also for planning and management in research 
performance evaluation.  In addition, via co-authorship analysis and keyword co-occurrence 
analysis, Austin Health could understand and assess scientific collaboration patterns. It 
provides relevant scientific information for strategic planning. 
 



 
 
 
Introduction: 
 
 
Austin Health provides high levels of care in Melbourne’s north-east with a population of 
over 350,000 people. It includes the Austin Hospital (incorporating the Olivia Newton-John 
Cancer Wellness & Research Centre), Heidelberg Repatriation Hospital, and Royal Talbot 
Rehabilitation Centre.  

Austin Health conducts research into cancer, neurosciences, transplantation including 
xenotransplantation, heart disease and hypertension, immunology, infectious diseases and 
microbiology, endocrinology, sleep disorders, spinal cord injury, among other topics. An 
extraordinary record of 43 research papers are published on average per week according to 
the 2020-2021 annual report, confirming research success at Austin Health.  Over 800 
world-leading researchers and leading research institutes are working together to improve 
treatment and care for patients.   

Austin Health conducts research in partnership with: University of Melbourne departments 
of Medicine, Surgery, Psychiatry, and Physiotherapy, the Florey Institute of Neuroscience 
and Mental Health, Olivia Newton John Cancer Research Institute (ONJCRI), Institute for 
Breathing and Sleep (IBAS), Parent-Infant Research Institute (PIRI), Spinal Research Institute, 
Mercy Hospital for Women, and the Austin Medical Research Foundation.  

Scopus provided by Elsevier is an abstract and citation database of peer-reviewed literature 
(scientific journals, books, and conference proceedings). It provides detailed information 
about the ranking of authors, country affiliation, journals, and citations in the fields of 
science, technology, medicine, social sciences, and arts and humanities. Since Scopus 
features smart tools to track, analyse and visualise research,  it can be used for evaluation of 
research output (Kulkarni, Aziz, Shams, et all, 2009) 

“Scientometrics quantitatively analyses patterns in scientific literature in order to 
understand emerging trends and the knowledge structure of a research field” ( Chen, Hu, , 
Liu, ,et all, 2012 ,p. 595). Scentometrics help researchers, authors, academicians and 
students to identify the most appropriate, influential journals in which to publish (Hasan and 
Singh, 2013), and discover where to find the current reading list in their respective fields ( 
Krishna and Kumar, 2004). While via scientometircs, the educational institutions, business 
groups can make appropriate policies via looking at publications trends, administrators, 
policy and planning makers can make strategic and funding decisions (Bhardwaj. 2016; 
Arora, Trivedi, Kembhavi, 2013). Librarians and information analysts can use analyses for 
collection development via selection and removal of journals for their collection (Bhardwaj. 
2016, Trivedi, 2010). 

So scientometric analysis can provide crucial insight into Austin Health’s research landscape. 
Results can help: 

• as a guide for determining research priorities 

• planning and management in research performance evaluation  

• understand and assess scientific collaboration patterns 



• provide relevant scientific information for strategic planning 
 

 
 
Method:  
 
 
This study was conducted by extracting Austin Health publications indexed in the Scopus 
citation database from 1931 to the end of June 2022.  We included all researchers with 
affiliations under Austin health, whole institution.  It includes Austin health, Austin hospital, 
Austin and Repatriation Medical Centre, Olivia Newton-John Cancer and Wellness Centre, 
Royal- Talbot-Rehabilitation Centre, Institute for Breathing and Sleep (IBAS), Florey Institute 
of Neuroscience and Mental Health.  
 
The Scopus database was selected for this Scientometric  study as it can be used for 
evaluation of research output and  provides detailed information about ranking of authors, 
country affiliation, journals, and citations. All documents were retrieved by using a 
developed search strategy comprising research affiliation information.  Complete 
bibliographic information of the documents was extracted in the format of RIS file for 
illustration and drawing maps. Retrieved citation data were carefully reviewed and 
subjected to scientometric data analysis techniques. Excel and Vosviewer were used for 
data analysis. Data visualization has been done using Vosviewer scientometric software. 
 
 
 
 
 
Findings:  
 
Annual publications of Austin Health 
 
A total of 18,519 documents have been published by the researchers across the whole 
institution of Austin Health in the last 70 year (1931-2022) that are indexed in Scopus. 
Figure 1 shows the frequency distribution of these documents. As shown, the first 
document from this institution was published in 1931. The publishing trend is completely 
upward and growing, starting with one document in 1931 and reaching 1,244 documents in 
2021. 

The regression equation of the production growth trend (y=12.822x-200.76) also shows the 
increase in documents. In this year, up to the end of June, 814 documents have been 
published. But considering the upward trend of publications, it is expected that this year will 
also be upward and growing.  

 



 
Figure 1. Distribution of published articles in the whole institution of Austin Health by year (1931-2022) 
 

 

 
 
Most cited Austin Health publications 
 

Information about the 10 most highly cited articles is presented in Table 1. As shown, the 
article by Singer, M. et al. entitled “The Third International Consensus Definitions for Sepsis 
and Septic Shock (Sepsis-3)” is the most cited article published by the whole institution of 
Austin Health in the last 70 years, with 10,451 citations. This article was published in JAMA 
the Journal of the American Medical Association in 2016. The average citation per year of 
this article is 2,090.2 citations. 

The article titled “Acute renal failure - definition, outcome measures, animal models, fluid 
therapy and information technology needs: the Second International Consensus Conference 
of the Acute Dialysis Quality Initiative (ADQI) Group”. It ranks second with 5,035 citations. 
This article by Bellomo R., et al. was published in 2004 in Critical Care (London, England). 
The average citation per year of this article is 296.17.  

The article titled “Toward defining the preclinical stages of Alzheimer's disease: 
Recommendations from the National Institute on Aging-Alzheimer's Association workgroups 
on diagnostic guidelines for Alzheimer's disease” is ranked third. This article, by Sperling 
R.A., was published in Alzheimer's and Dementia in 2011. It has since received 438.5 
citations annually. It should be noted that three of the 10 most highly cited articles were 
published in the New England Journal of Medicine.  

 

 

 

y = 12.822x - 200.76
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Table 1. Top 10 Most cited Austin Health publications 

TC=Total 
Citation 
 

Title of the Paper Author(s) Journal Year #Years 
since 
published 

Citation 
per Year 

10451 The third international consensus 
definitions for sepsis and septic shock 
(sepsis-3) 

Singer M.,  JAMA - Journal of the 
American Medical 
Association 

2016 5 2,090.2 

5035 Acute renal failure - definition, outcome 
measures, animal models, fluid therapy 
and information technology needs: the 
Second International Consensus 
Conference of the Acute Dialysis Quality 
Initiative (ADQI) Group. 

Bellomo R.,  Critical care (London, 
England) 

2004 17 296.17 

4385 Toward defining the preclinical stages of 
Alzheimer's disease: Recommendations 
from the National Institute on Aging-
Alzheimer's Association workgroups on 
diagnostic guidelines for Alzheimer's 
disease 

Sperling 
R.A.,  

Alzheimer's and 
Dementia 

2011 10 438.5 

4136 Treatment of comatose survivors of out-
of-hospital cardiac arrest with induced 
hypothermia 

Bernard 
S.A.,  

New England Journal of 
Medicine 

2002 15 275.73 

3659 Endovascular therapy for ischemic stroke 
with perfusion-imaging selection 

Campbell 
B.C.V.,  

New England Journal of 
Medicine 

2015 6 609.83 

3157 Revised terminology and concepts for 
organization of seizures and epilepsies: 
Report of the ILAE Commission on 
Classification and Terminology, 2005-
2009 

Berg A.T.,  Epilepsia 2010 11 287 

3145 NIA-AA Research Framework: Toward a 
biological definition of Alzheimer's 
disease 

Jack C.R., Alzheimer's and 
Dementia 

2018 3 1,048.33 

3047 K-ras mutations and benefit from 
cetuximab in advanced colorectal cancer 

Karapetis 
C.S.,  

New England Journal of 
Medicine 

2008 13 234.38 

3037 Acute renal failure in critically ill patients: 
A multinational, multicenter study 

Uchino S.,  Journal of the American 
Medical Association 

2005 16 189.81 

2529 The SCARE 2020 Guideline: Updating 
Consensus Surgical CAse REport (SCARE) 
Guidelines 

Agha R.A.,  International Journal of 
Surgery 

2020 1 2529 

 

 
Type of documents of Austin Health publications 
 
Figure 2 shows the types of documents that have been published by authors across the 
whole institution of Austin Health. According to Figure 2, the frequency of research 
articles published is more than other types of documents. In total, 13,793 research articles 
have been published in this institution. Next, 2,080 documents have been published as 
reviews.  

In descending order, Letter(N=1,005), Note(N=410), Editorial(N=405), Conference 
Paper(N=347), Book Chapter(N=244), Short Survey(N=152), Erratum (71), Book(N=11) are 



the other publishing formats by Austin. These are only the documents cited in Scopus, so it 
is likely that more books/chapters were published are not included.  

 

 
Figure 2. Type of documents of the whole institution of Austin Health publications 

 

 

 
Sponsors of the documents of Austin Health publications 
 
A total of 159 sponsors have sponsored the documents of Austin and the affiliated institutions under 
review. Figure 3 shows the information about the top 10 sponsors. According to Figure 3, the 
National Health and Medical Research Council has supported 2,115 documents and ranks first. After 
that, the Department of Health, Australian Government with the support of 781 documents, and the 
National Institutes of Health (USA) with the support of 522 documents are in the next ranks.  
 
This shows where Austin Health has been successful in attracting funding, including government, 
charitable foundations, and industry (Pfizer and Novartis) sources.  
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Figure 3. Top sponsors of the research works of Austin Health publications 

 
 
 
 
Most prolific authors of Austin Health publications 
 
Information about 10 prolific and influential authors is presented in Table 2. Rinaldo Bellomo   is the 
most prolific author of reviewed papers. The output of this author is 1,348 documents, which is 
7.27% of the total publications.  Samuel Berkovic ranks second with 498 documents. The documents 
of this author constitute 2.68% of the total publications.  Ingrid Scheffer has also been ranked third. 
438 documents of this author include 2.36% of all examined documents.  
 

 
Table 2. Top 10 Most prolific authors for the whole institution of Austin Health publications 

Rank Author TP= Total 
Publication  

% Of 18,519 Country 

1 Bellomo, R. 1348 7.27 Australia 

2 Berkovic, S.F. 498 2.68 Australia 

3 Scheffer, I.E. 438 2.36 Australia 

4 Lawrentschuk, N. 377 2.03 Australia 

5 Villemagne, V.L. 327 1.76 Australia 

6 Donnan, G.A. 324 1.74 Australia 

7 Scott, A.M. 320 1.72 Australia 

8 Seeman, E. 312 1.68 Australia 

9 Rowe, C.C. 289 1.56 Australia 

10 Jerums, G. 268 1.44 Australia 

 
 

 
Most prolific collaborating institutions and countries for Austin Health publications 
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The specifications of the top 10 countries and institutions that are influential in publishing 
documents with Austin Health authors are presented in Table 3. Australia with 18,359 documents, 
the United States with 2,493 documents, and United Kingdom with 1,653 documents are 
respectively the top three countries in this field. 
 
In the Institutions section, Austin Health leads the list with 11,153 documents. After that, the 
University of Melbourne with 10,495 documents, and Austin Hospital with 6,700 documents are in 
second and third place respectively. Information about other top 10 countries and institutions can 
be viewed and reviewed in Table 3. 

 
Table 3. The 10 most prolific institutions and countries 

Country No. of 
articles 

Australia 18,359 

United States 2,493 

United Kingdom 1,653 

Canada 900 

Germany 834 

Italy 778 

France 650 

New Zealand 633 

Netherlands 528 

Sweden 426 

Institute  

Austin Health 11,153 

University of Melbourne 10,495 

Austin Hospital 6,700 

Monash University 3,293 

The Florey Institute of Neuroscience and Mental Health 1,749 

Royal Melbourne Hospital 1,578 

Heidelberg Repatriation Hospital 1,102 

Faculty of Medicine, Nursing and Health Sciences 1,038 

The Alfred 953 

Peter Maccallum Cancer Centre 937 

 
 
 
 
 

Co-authorship analysis 
 
To describe the publication collaboration relationship in Austin Health, a co- authorship analysis of 
2,000 highly cited articles was performed using the VoS viewer at the country/region, institution, 
and author levels. 
 
 
 

Co-authorship network of countries/regions 



 
When the minimum number of publications and citations are 15 and 0, respectively, there are 32 
countries/regions, and the co-authorship network of countries/regions is shown in Figure 4. 
  
According to different colours, there are three clusters in total. In this map, the size of the circles 
indicates the number of documents, and the number and thickness of the lines indicate the number 
of collaborations. According to Figure 4, Australia has the highest number of documents with 1,992 
documents out of 2,000 documents. 
  
The total number of citations in Australia is 419,182, which is the highest number of citations among 
other countries. The strength of the collaboration link of Australia is 2,910, which shows that it has 
the most collaboration with other countries. Since the site of Austin Health is located in Australia, 
this result seems natural. 
 
As Figure 4 shows, Australia has the most collaboration with the United States with a link strength of 
2,175. Some 550 documents with a total of 161,257 citations were from the United States. After that 
is the United Kingdom with 1,641 strong collaboration links, Germany with 1,429, Italy with 1,297, 
Canada with 1,280 are other partner countries of Australia. 
  
Countries/regions of the same colour indicate that those countries are in the same cluster and may 
cooperate more with each other. For example, Australia, the USA, England, New Zealand, etc. prefer 
to cooperate with each other in the blue cluster, or Germany, Italy, France, etc. are more 
cooperative in the red cluster. Now, the closer the countries are to each other, the more 
cooperation they have with each other. 
 

 



Figure 4. Co-authorship network of countries/regions. 

 

 
Co-authorship network of authors 
 
In the same way, to draw a map of authors' co-authorship, the minimum number of publications and 
citations were determined to be 15 and 0, respectively. In other words, authors who had at least 15 
documents entered the map. Here, 75 authors were obtained from 2,000 highly cited documents. 
Three authors were removed from the map due to having no collaboration with other authors. 
   
According to Figure 5, finally, 72 authors were placed in seven clusters with different colors. As we 
can see, some authors are intertwined Rowe C.C. (Australia), Masters C.L. (Australia), Bellomo R. 
(Australia), Villemagne V.L. (Australia), Ames D. (Australia), Ellis K.A. (Australia), Martins R.N. 
(Australia), Berkovic S.F. (Australia), Szoeke C. (Australia) and Salvador O. (Australia) have good 
collaboration and performance in their clusters. All featured authors are from Australia, indicating 
that Australian authors have contributed greatly to Austin Health's research. 

-- 

 
Figure 5. Co-authorship network of authors. 

 

 
 
Co-authorship network of institutions 
 



To draw a co-authored map of organizations collaborating with Austin Health, a threshold of 6 was 
considered so that institutions with at least 6 documents are included in the map. A total of 75 
institutions were obtained, of which 20 institutions were excluded due to lack of collaboration with 
other institutions. 
  
Figure 6 shows the co-authoring network of institutions collaborating with Austin Health. Figure 4 
shows that 55 institutions were placed in 9 clusters. In this map, institutions with bold and bigger 
letters have the most documents. The closeness of organizations shows their cooperation with each 
other. 
  
According to Figure 6, Austin Health with 20 common documents, the National Aging Research 
Institute from Parkville, and the Department of Medicine from the University of Melbourne are 
ranked second to third with 19 documents each. 
 
The link strength of National Aging Research Institute is 42 and higher than other institutes. This 
shows that this institution has collaborated the most with 2,000 highly cited documents. 
  
 

 
Figure 6. Co-authorship network of Institutions . 

 

 
 
Co-occurrence analysis 
 



Keywords reflect the important concepts of scientific publications of countries, organizations, etc., 
so their co-occurrence map is drawn and shown in Figure 7. To provide a co-occurrence map, 3,184 
author keywords were extracted from the scientific documents published by the investigated 
institutions and their co-occurrence map was drawn. 
  
To draw a scientific map, a threshold was considered. Among the keywords, 131 keywords were 
repeated at least 5 times, 98 keywords at least 6 times, 80 keywords at least 7 times, 69 keywords at 
least 8 times, 52 keywords at least 9 times, and 44 keywords at least 10 times. Therefore, a 
threshold of 10 was considered for these keywords. 
  
Based on Figure 5, there were 44 keywords placed in five clusters. As Figure 7 shows, in the first 
cluster, which is red, there are 13 keywords such as Alzheimer's disease, epilepsy, PET, 
immunotherapy, genetics, etc.  ‘Disease and treatment’ is the best name for this cluster. 
  
The second cluster is green and has 11 keywords such as epidemiology, stroke, rehabilitation, 
osteoporosis, meta-analysis, etc.  ‘Name of diseases’ is the best name for this cluster. The third 
cluster is blue and has 11 keywords including acute renal failure, critical illness, kidney, septic shock, 
etc. ‘Diseases and treatment methods’ is the best name for this cluster. 
 
The fourth cluster, which is yellow, has 6 keywords such as diabetes, diabetes mellitus, diabetic 
nephropathy, blood pressure, hypertension, and angiotensin II. ‘Blood pressure and diabetes’ are 
the best names for this cluster. 

Finally, the fifth cluster with purple colour has three keywords including mortality, intensive care, 
and critical care. ‘Care and mortality’. 

 In the keywords co-occurrence map, related words are placed in a cluster and frequent words have 
a larger circle. As Figure 7 shows, the keywords Alzheimer's disease from the red cluster with 33 
occurrences, mortality from the purple cluster with 33 occurrences, and acute renal failure from the 
blue cluster with 32 occurrences are the most important keywords of the documents investigated.  
 
 



oi

 
Figure 7. The Author keyword co-occurrence network of publications 

 

 
Conclusion  
 
 
Austin Health involves and applies research to the improvement of clinical and public health practice 
that in turn helps to improve the way Austin Health delivers care.  These findings indicate there is a 
strong research culture across the whole institution. And this Scientometric analysis can confirm that 
research is embedded into how clinicians practice medicine at Austin health. 
  
The analysis explores that research at Austin Health is upward and growing. In total, 13,793 research 
articles from 18,519 documents have been published in this institution. Austin has shown research 
strengths in Alzheimer's disease, epilepsy, stroke, mortality, epidemiology, intensive care, diabetics, 
and acute renal. Singer, M. et al (2016) publication is the most cited article with 10,451 citations that 
was published in JAMA. The National Health and Medical Research Council ranks first in supporting 
Austin Health's publication. Rinaldo Bellomo  is the most prolific author of Austin Health. Austin 
Health has strong worldwide research networks, particularly with  the United States, the United 
Kingdom, and Germany.   
  
This research provides extensive insights into publication patterns, research impact, and research 
productivity of Austin Health researchers. The results of this study can be used for the development 
of an updated research strategy for Austin Health and to support and strengthen research in this 
institute.  
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