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Detailed analysis of health research subjects and
institutions

The SciVal® database, by Elsevier, is a comprehensive
online platform with data for over 12,000 research
institutions and 230 countries and regions. Scilal®
was developed specifically for generating rich data for
benchmarking and analysing the performance of
individual researchers, institutions and countries
according fo specific subject areas, making it ideal for
in-depth analysis of health-related fields of research.

For this study, SciVa/® was chosen as the main
analytical tool for assessing the quantity and quality of
research outputs in specific disciplines. The database
was used to extract information on all health research
outputs under the following search criteria:

« scholarly outputs for the five-year reference period
of 2014 to 2018. Outputs include articles
(published and in press), books, chapters,
conference papers, editorials, erratum, letters,
notes and reviews.

« authors listing an affiliation with institutions from
the “United Arab Emirates”, as automatically
assigned by SciVal®. Further data was extracted
for a selected group of UAE institutions known to
be active in health research, listed in Figure 4.
SciVal® automatically assigns outputs to both
countries and institutions.

« Nine subject areas and ten sub-disciplines covering
health research (listed in Figure 2) were analysed in
defail.

Clinical trial activity

The ClinicalTrials.gov database was accessed to
measure and analyse clinical trial activity in the UAE.
ClinicalTrials.gov is a companion database to PubMed
and is also maintained by the National Library of
Medicine at the National Insfitutes of Health in the
United States. Other widely used databases were
considered for use, such as the World Health
Organization's /nternational Clinical Trials Registry
Platform, but the analytical functionality of
ClinicalTrials.gov was deemed the most suitable for this
study.

An important limitation to ClinicalTrials.gov is the data
is voluntarily provided and updated by the sponsor or
principal investigator of the clinical study. Not all
studies are required by local laws or funding bodies to
be registered, therefore the extent of data may vary
greatly according to different jurisdictions. Nevertheless
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ClinicalTrials.gov is considered the leading source of
international data available with over 300,000 trials
registered. The assumption for this study is that most
major clinical trials run in the UAE will be registered in
the database and the data should therefore offer a
reasonable picture of clinical trial activity.

For the purpose of this study, only trials that were
designated under the following categories were
included:

«  Not yet recruiting: studies that have not started
recruiting participants.

*  Recruiting: studies currently recruiting participants.

«  Enrolling by invitation: studies selecting their
participants from a population, or group of people,
decided on by the researchers in advance. These
studies are not open to everyone who meets the
eligibility criteria but only to people in that particular
population, who are specifically invited to
participate.

«  Active, not recruiting: studies that are ongoing, and
participants are receiving an intervention or being
examined, but potential participants are not
currently being recruited or enrolled.

« Completed: studies that ended normally, and
participants are no longer being examined or
treated.

The data was further curated to focus analysis on trials
that were active during the 2014 to 2018 reference
period, according to their registered start and
completion dates, including:

« Studies commenced before 2014, and concluded
or still ongoing by 2018;

«  Studies commenced after 2014, and concluded or
still ongoing by 2018.
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ANALYTICAL METHODS
Selection of comparator countries for benchmarking

An important element of this study was the comparison
of health research in the UAE against international data.
As a young country with a relatively small and highly
urbanised population, the UAE presents a challenge
when it comes to identifying similar countries for
making comparisons. The approach we took in this
study was to benchmark the UAE according to its
broader ambitions — to be a regional leader; to have an
advanced, prosperous economy; and to be recognised
for research and technological excellence. With these
aims in mind, two groups of countries were chosen for
benchmarking:

«  The Cooperation Council for the Arab States of the
Gulf, also known as the Guif Cooperation Council
(GCC) —which includes the UAE and its neighbours
Bahrain, Kuwait, Oman, Qatar and Saudi Arabia. The
GCC was chosen as a collective of states
representing the Gulf Region. These countries
enjoy close cultural, political and economic ties. If
the UAE aspires to be a regional leader in health,
benchmarking against its regional partners will
allow the identification of its top performers and
opportunities for the UAE to consider what policies
work best in the regional context.

= Group of Twenly (G20) — representing the largest
economies in the world, the G20 includes
Argentina, Australia, Brazil, Canada, China, France,
Germany, India, Indonesia, Italy, Japan, Mexico,
Russia, Saudi Arabia, South Africa, South Korea,
Turkey, the United Kingdom and the United States.
The European Union is also a member but was
excluded from the analysis because separate data
was not available or complete and four of its
members (including the United Kingdom) are in the
G20 in their own right. Collectively, the G20
economies account for around 90% of the gross
world product, 80% of world trade and two-thirds
of the world's population. G20 states share some of
the UAEs societal health issues arising from a
modern, urban lifestyle. G20 states also have a
sirong reputation in health research and are home
to most of the world’s top ranked universities. The
G20 was included as an example of how the world's
largest economies perform and could serve as an
aspirational target for the UAE in the longer term as
its own economy diversifies and grows.

= World-wide data was used for additional

benchmarking against UAE data where available
from PubMed and SciVal®.
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Defining health research subjects for analysis

Unlike PubMed, SciVal® categorises scholarly outputs
for all disciplines as defined by the All Science Journal
Classification (ASJC) codes used by Elsevier. Individual
outputs are classified in SciVal® along these discipline
areas via a combination of keywords and journal
indexation using standardised practices by the output's
publisher. Authors can also choose keywords
themselves, which, in their opinion, best reflect the
contents of their published work. SciVa/® has no
influence over the choice of keywords assigned to
outputs in its databases.

For this study, nine disciplines focussing on subject
areas that fall under the broad scope of health research
were chosen for more detailed analysis (Figure 2). One
of these nine disciplines, Medicine, was further broken
down into an additional ten sub-disciplines. These
subject areas represent the research activities that
address the health priorities of the UAE (Appendix A1),
either as enabling disciplines (such as biochemistry or
immunology) or those directly related to diseases and
conditions (as in cardiovascular disease or diabetes).
The subjects chosen may not offer complete coverage
for all fields of health research (for example, social
work, medical engineering, multidisciplinary research)
but should account for the vast majority of publications
and therefore provide a thorough picture of the state of
health research in the UAE.

The main limitation of SciVal® is the inability to
analyse outputs from multiple subject areas as a single
cohort of publications. This is primarily because most
health research joumal articles can be categorised
under more than one of the subject areas listed above.
Therefore, with all SciVa/® data it is important to
recognise that any analysis relating to a particular
subject area should be viewed in isolation, and any
observations and conclusions relate specifically to that
field. This is the reason why the data is structured and
analysed by discipline.

Measuring research activity

The number of outputs for health research overall and
by each subject listed in Figure 2 was assessed for the
reference period 2014 to 2018. The main value of this
data comes not from focussing on raw numbers but to
observe trends over the reference period, and how
these compare to what is happening internationally.

Further analytical value came from benchmarking the
UAEs research activity to other countries by calculating
two measures, adjusted for discipline and population:
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Subject-weighted research activity: This metric is a
simple measure of the proportion of research
outputs for a given field, divided by the total
outputs for that country over the reference period
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and expressed as a percentage. This is a means of
assessing the relative amount of outputs and
comparing these percentages to other countries.

= Population-weighted research activity: In order to
account for the vast differences in population size
amongst the GCC and G20 comparator countries, a
new metric, termed population-weighted research
activity, was developed for this study. The total
number of outputs for a given field for the whole
world over the reference period were divided by the
world population to generate the number of outputs
per million population. This figure was then
compared to the same measure for UAE outputs
and those of the GCC and G20 comparator
countries. Country figures were divided by the
world figure to generate a simple ratio where the
world is 1.00. Anything above 1.00 means that a
particular country is producing more of these
publications per capita than the global per capita
figure. Conversely, a figure less than 1.00 shows
that outputs in that subject area are lower than the
world per capita figure.

Measuring research quality

Itis important to appreciate the difference in assessing
research by measuring quantity, expressed here by the
number of publications, versus quality or impact.
Benchmarking publication numbers only give an
indication of the productivity of the academic workforce
and does not offer any information on how these
outputs are regarded by the global research
community.

A basic measure of research quality is to analyse the
number of citations received to date by each output that
is part of a particular data set over the reference period.
It answers the question of how many citations a country
or institution’s outputs have each received on average,
as a proxy for the academic impact of these outputs. In
other words, a large number of publications may be
attracting a small number of citations, meaning the
research is either not relevant to the global community
of not considered of good quality. A small number of
papers can be heavily cited, indicating relatively low
activity but high influence, relevance and approval from
peers.

The data showing citations per publication are perhaps
most useful for identifying fields that attract the most
attention from global academia, but as discussed
below, this may only reflect the publication culture of a
particular field. Citation metrics normalised for their
fields circumvent this limitation and were therefore
used as the primary analytical tool of research quality in
this study.
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Extending the utility of raw citation metrics is Elsevier's
Field-Weighted Citation Impact (FWCI) metric. FWCI is
the ratio of the fotal citations of a set of outputs against
the global total citations that would be expected based
on the average of the relevant field of research. This
franslates to a scale where:

« FWCI =1.00 means that the output or set of
outputs performs just as expected for the global
average;

« FWCI > 1.00 means that the output or set of
outputs is more cited than expected according to
the global average; for example, 1.50 means 50%
more cited than expected;

« FWCI < 1.00 means that the output or set of
outputs is cited less than expected according to the
global average; for example, 0.50 means 50% as
many citations as expected.

FWCI takes into account the differences in research
behaviour across disciplines. Researchers working in
fields such as medicine and biochemistry typically
produce more outputs with more co-authors and longer
reference lists than researchers working in fields such
as mathematics and education; this is merely a
reflection of research culture rather than performance.
FWCl is one of a suite of Snowball Metrics designed to
become the international standard in research metrics
by a steering group that included the University of
Oxford, the University of Cambridge, University College
London, and Elsevier.

Throughout this study, FWCI is graphically represented
by four arbitrary colour-coded categories that give a
quick visual indication of research quality for a given
data set (Figure 3).

Complementing the FWCI data was a measure of the
proportion of publications that appear in the top 10% in
the world according to their citation numbers. This data
addresses the question of what percentage of an
institution's outputs are in the elite tier of publications
globally; put simply, the higher the percentage of
papers in this elite category, the higher the quality,
reputation and impact of research.

Measuring international collaboration

Itis widely accepted that international collaboration
improves the quality and reputation of research. In
general, papers with international co-authors attract
more citations than papers with only domestic authors.
Data on the percentage of UAE outputs that have
international co-authors was generated and
benchmarked against the GCC, G20 and global data. A
further measure of international engagement is
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FIGURE 3

) data provids
to look at which countries provide the UAEs most co-
authors, identifying areas where strong, active
partnerships already exist and can be leveraged for
building closer research ties. Conversely, countries that
are of strategic interest to the UAE but show a relatively
low level of research collaboration can be engaged to
encourage closer cooperation. To inform these
decisions, lists of the UAEs most active collaborating
countries for each discipline were generated.

In the case of clinical trials, data on trials with study
sites both in the UAE and internationally were used as a
marker of international engagement. Industry sponsors
of trials active in the UAE were also identified; in most
cases, these are foreign or multinational pharmaceutical
or medical technology companies.

Institutional focus

The data extracted for this study was also used to
assess the performance of selected UAE institutions
that are known to be major contributors to the country's
health research outputs. This kind of analysis can be
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useful in identifying hot spots of research excellence in
specific disciplines and may be applied to the design
and selection of centres of health research excellence
and leadership for the UAE. The 14 institutions selected
for this study are listed in Figure 4, representing seven
universities and seven healthcare providers across the
Emirates of Abu Dhabi, Ajman, Dubai and Sharjah.

It is acknowledged that other institutions, both
universities and healthcare providers, are also actively
carrying out and publishing health research. The
institutions listed here were selected because they had
been assigned as searchable organisations in SciVa/®,
allowing institution-specific data to be extracted and
benchmarked. It is assumed that the 14 institutions
chosen for analysis will cover the majority of the UAEs
health research activity. Each institution was assessed
for its health research activity and quality according to
the subject areas described in Figure 2.

FURTHER DATA: APPENDIX

The data in this report is presented in a summarised
form. The full data set is included as an Appendix.
Further data on the UAE and selected institutions is
included, plus data on each of the countries used for
international benchmarking.

Throughout the report, references are made to specific
sections of the Appendix to allow the reader to examine
the data in greater detail. The appendix also includes a
list of the top ten publications, ranked by FWCI, for
each of the nine disciplines and ten sub-disciplines.

The full list of clinical trials that make up the data set for

this study is also included.

ANALYSIS
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RESEARCH ACTIVITY

Total health research outputs

UAE authors produced a total of 5914 health-related
outputs over the reference period (Figure 5).
Importantly, the numbers of outputs have steadily
increased over the past five years, from 678 in 2014 to
1747 in 2018. This represents a 157.7% increase over
the period, or over 2.5 times. This frend is indicative of
a health research community that is rapidly growing
and productive.

When the equivalent data was extracted for comparator
countries, the UAEs growth in health research outputs
over the reference period remained impressive (Figure

6). At 157.7% growth over the reference period, the
UAE was the best performing country in the GCC
(86.5% average). The UAE growth rate was significantly
higher than the G20 countries (55.4% average) and all
publications worldwide (12.5%). This data shows that
the UAE health research sector is growing at a healthy
rate by international standards. Of the countries
examined, the only state that showed a higher growth
rate than the UAE was Indonesia at 224%, which
interestingly had a similar number of outputs to the
UAE over the reference period.

The total health research outputs from 2014 to 2018 for
the institutions listed in Figure 4, according to PubMed
data, is separately included in Appendix A15.
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Number of outputs by discipline

The number of research outputs broken down by all
ASJC disciplines was examined (Figure 7). The UAE is
actively publishing in all of the selected fields of health
research. In terms of absolute numbers, medicine was
the largest health-related category with 4504 outputs,
and third largest overall behind engineering and
computer science. Biochemistry, genetics and
molecular biology (1999 outputs) and pharmacology
(691 outputs) were the next two highest health-related
disciplines.

When examining the medicine discipline in greater
detail, the sub-disciplines with the over 200 outputs
each were general medicine, cardiology and
cardiovascular medicine, public health, and
endocrinology, diabetes and metabolism. Conversely,
the niche area of critical care and intensive care
medicine was the only subject area to show less than
100 outputs during the reference period.
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SciVal® was used to assess the growth in publication
numbers for specific health-related disciplines over the
reference period (Figure 8). The most encouraging
observation is that for the health-related fields,
publication numbers have steadily grown over the
reference period at a greater rate than the UAE average
0f 91.7% for all ASJC disciplines (according to
SciVal®). Outputs in dentistry, medicine, nursing,
pharmacology and psychology all more than doubled
over the reference period. In contrast, immunology and
microbiology (50.8%) and neuroscience (45.6%) were
well below the UAE average growth figure.
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In order to measure the intensity of health-related
research disciplines as a proportion of outputs from all
subjects, the amount of health research outputs as a
proportion of total outputs was determined and
benchmarked against averages for the GCC, G20 and
all global outputs (Figure 9). The UAE was generally
lower than both the GCC and G20 averages, indicating
that health research forms a smaller part of the overall
academic environment of the comparator countries.
This may be explained by the dominant proportion of
outputs for engineering and computer science for the
UAE, which can make other disciplines appear
disproportionately smaller. The number of outputs for
these non-health-related disciplines was not examined
for the other states. Dentistry, emergency medicine,
endocrinology, clinical genetics and health informatics
were the exceptions, rating higher than the G20 or
world averages. This indicates that as a proportion of
its overall research outputs, the UAE health priorities of
diabetes, trauma medicine, genetics and health data are
relatively well supported in terms of research activity.

Population-adjusted data examining health research
outputs per capita can be used as a crude way to
quantify the research-active workforce in a country.
Health research disciplines were benchmarked to
normalised international data for analysis (Figure 10).
The data show that the UAE produce generally less
health research outputs than the normalised G20
average, and in most cases closer to the GCC average.
Oncology was the least represented discipline at
approximately half the normalised world ratio. This
observation suggests that the UAE health research
sector appears proportionally smaller than that of the
comparator states, indicating a need for investment in
training and talent to boost activity. There are however
some exceptions when comparing disciplines to
normalised global averages. Clinical genetics, health
informatics and endocrinology and metabolism were all
double the world ratio, indicating areas of high
research activity in the UAE. Emergency medicine was
also approaching double the world ratio. These
observations link well with the UAEs known research
priorities.

Itis worth noting that the research activity per capita
varies greatly within the G20 states (see Appendix
A14). Countries with highly developed, reputable health
research ecosystems - namely Australia, Canada, the
United Kingdom and United States - typically show two
fo five times the number of outputs per capita
compared to the G20 average. Australia is consistently
the top performer with respect to number of outputs
per capita across all of the fields analysed, indicating a
large and productive research workforce relative to its
population size.
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Clinical trial activity

Measuring the number of clinical frials provides a
different view of research activity. Publications are a
better picture of academic activity where collaboration
with healthcare providers and industry may or may not
be evident. On the other hand, clinical trial activity is a
direct reflection of research activity in healthcare
providers such as hospitals, clinics and other
organisations that engage directly with research end-
users and consumers.

The UAE hosted 115 clinical trials over the reference
period (Figure 11). Of these trials, 49 were classified as
interventional and 66 were observational.
Encouragingly, the number of active clinical trials
almost doubled over the period (93% growth),
indicating that the UAE is becoming an increasingly
popular destination for clinical trial work. This is
important as two thirds of these frials were carried out
with sites in other countries. The clinical trial
infrastructure and expertise available in the UAE will
need to be of world standard to continue to attract
international sponsors. In terms of domestic location,
the bulk of studies were located in Abu Dhabi, Dubai
and Sharjah, consistent with these Emirates accounting
for the vast majority of the UAEs population and clinical
trial infrastructure.

The clinical trial data was categorised according to
diseases or conditions being investigated (Figure 12).
Approximately one third of the 115 trials were focussed
on investigating diabetes and obesity (23) and
cardiovascular diseases (18), two major health research
priorities for the UAE. Trials for cancer (15) and female
reproduction (13) were also prominent. Health priorities
that were underrepresented over the reference period
included genetic conditions (2 trials), and trauma,
injury and ageing (2 trials for surgery, 2 for
musculoskeletal conditions, 6 for neurodegeneration).
These may be target areas for attracting greater clinical
trial activity to the UAE.
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RESEARCH QUALITY
Quality by field-weighted citations

The number of health research publications increasing
approximately 2.5 times in the UAE over the past five
years demonstrates that research activity is rising at an
impressive and globally competitive rate (see Figure 6).
However, this does not offer any information on the
quality, influence, impact or relevance of the research.
This is why assessing research quality, through readily
available metrics such as citations, is necessary to
provide a balanced picture of the UAEs research
strengths.

Based on an analysis of FWCls for each health research
discipline, the quality of UAE publications in health
research is better than the global average for many of
the subjects examined and generally better than the
G20 averages, indicating potential areas of world-class,
high quality research (Figure 13). The best performer
was medicine, citing over double the world average and
well above the G20 average while also showing strong
performance in several of its sub-disciplines.

In contrast, dentistry, pharmacology, critical care,
clinical genetics, and health informatics all rated below
the G20 citation average. Further, health informatics,
public health, dentistry and pharmacology all rated
below the world average over the reference period,
identifying areas that may need extra attention for
improving performance. Pharmacology as a discipline
is a good demonstration that a high level of activity
through publications —almost 700 during the reference
period — does not directly indicate quality.

The quantity and quality of outputs were directly
compared for each health research discipline and their
sub-disciplines (Figure 14). This analysis provides
greater detail as to which disciplines are highly active,
high quality, or ideally both. It is purely subjective as to
how ‘good quantity’ can be defined — perhaps those
areas with over 100 outputs over the period — but the
quality data is weighted so offers a more objective
measure.

The data presented in Figure 14 can be used to
consider both quantity and quality together to find
genuine areas of research strength in the UAE:

= Biochemistry, Genetics and Molecular Biology —
cancer research and cell biology are the standout
areas of good quantity and high quality.
Developmental biology is also a high-quality field
but produced a low number of papers overall.

= Dentistry — oral surgery shows good quality but
relatively few papers for the discipline.

THE STATE OF HEALTH RESEARCH IN THE UAE 2014 - 2018

«  Health Professions — speech and hearing and
medical laboratory technologies are the most likely
areas of strength, although the number of outputs
is low.

« Immunology and Microbiology — virology and
immunology are the best performing areas.

«  Medicine — general medicine is the clear standout,
with large numbers of outputs and seven times the
global citation rate for the subject. As discussed
earlier, oncology, pulmonary and respiratory
medicine, and emergency medicine are strong
performers.

= Neuroscience — cognitive neuroscience is a strong
performer, with a relatively large proportion of the
disciplines publications and a strong citation score.

«  Nursing — although there are some highly citing
subject areas, the publication numbers are quite
low and may point to an individual or group that is
producing the high quality work.

*  Pharmacology, Toxicology and Pharmaceutics —
despite a good volume of publications, each of the
sub-disciplines rate at or below world standard,
suggesting no overall strength in the discipline.
Quality will have to be identified at the individual or
group level.

= Psychology — developmental and educational
psychology, experimental and cognitive
psychology, and social psychology are all strong
performers.

One of the key limitations to citation-based data is the
potential for very high citing papers to skew the
average FWCI in a data set. While these high-
performing papers may point to genuine research
quality, it is also possible these papers are, for
example, global disease burden reports with hundreds
of authors reporting data from many countries. These
papers (and their errata, which also count as distinct
outputs) often become a major source of citations for
an entire discipline. Appendix A16 includes a list of the
top 10 UAE publications by FWCI for each of the nine
ASJC disciplines and the ten sub-disciplines within
medicine. It is evident that the top-citing outputs in
several subjects are the many-author ‘mega papers’
described above, and some of these highly citing
publications are classified in more than one discipline
area. In any case, having a citation index many times
greater than expected does not necessarily point to the
best work or best researcher. This highlights the
importance of using bibliometric data as a starting point
for more detailed examination of perceived areas of
research excellence.
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Quality by number of outputs in the global top 10% of
cited publications

FWCI metrics provide a good overall impression of
research quality across all publications within a
discipline. An alternate quality measure presented here
is one that focusses the analysis on elite publications,
defined here as those that are within the top 10% of
publications globally according to their citation
numbers. This is a useful way of showing relative
quality within the best performing publications. The
proportion of all publications for a field that appear in
the top 10% globally was benchmarked against the
GCC, G20 and world averages (Figure 15).

The UAE performed strongly, matching or surpassing
the GCC, G20 or world averages in most fields. Seven
of the disciplines examined showed a rate of over 20%
of the outputs in that field being in the global top 10%
most cited papers: neuroscience, clinical genetics,
emergency medicine, immunology and microbiology,
pulmonary and respiratory medicine, endocrinology,
diabetes and metabolism, and biochemistry, genetics
and molecular biology. This is consistent with the
conclusions drawn from the FWCI data, confirming the
quality of outputs from these subject areas.

INTERNATIONAL COLLABORATION

International co-authorships on publications

International collaboration raises the profile of UAE
research and its measured performance. It is therefore
important for UAE researchers to foster and maintain
international linkages that result in co-authorships with
international authors. International collaboration was
examined in two ways; firstly, by the proportion of UAE
health research publications with foreign co-authors,
and secondly, by the impact of international co-
authorship on the FWCI of these co-publications.

Publications from the UAE and the GCC show a
considerably higher proportion of international co-
authorships compared to the G20 averages across all
fields (in many cases double) and the world averages,
indicating that the region is highly active with

international partnerships (see Appendix A10 and A14).

International co-authors are listed on over 70% of the
UAEs outputs in most of the disciplines examined.
General medicine was slightly lower at 62%, which is
sfill considerably higher than the averages for the G20
(approximately 30-60% across all health research
disciplines) and the world (10-30%). It is clear that the
UAE have successfully engaged with international
researchers and should be encouraged to continue to
collaborate with the best in the world.
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A further measure of international engagement is to
look at which countries provide the UAEs most co-
authors. This data was then compared to the FWCI for
all UAE outputs per discipline to see which partnerships
result in the most impact on FWCI measures. Figure 16
presents the top 10 co-authoring countries per
discipline in terms of number of outputs, plotted
against the FWCI for co-publications with the UAE.

In all of the health research fields assessed, the United
States was the UAEs top partner with the most co-
publications. The United Kingdom is the second most
co-published partner, while Saudi Arabia is clearly the
most important regional partner for the UAE. Canada,
Germany and Australia are also prominent partners
across the disciplines.

This data demonstrates the positive impact of
international co-authorships on UAE publications. With
very few exceptions, co-authorship with the countries
listed in Figure 16 resulted in FWCI scores higher than
the overall score for the UAE average for that field. This
data can be useful in identifying which countries are the
preferred partners of choice for delivering higher
citations, enhancing the reputation of UAE health
research. The collaborating countries with the most
impact on uplifting the UAEs quality scores for each
discipline are highlighted:

*  Biochemistry, Genetics and Molecular Biology —
publications with most of the UAEs top 10 co-
authoring countries led to an FWCI increase of two
to four times over the UAE average.

+ Dentistry — collaboration with the United States and
Greece resulted in good quality scores, well above
the UAE average.

= Health Professions — most collaborating countries
contributed to improved quality, especially
publications co-authored with researchers from
Canada, Egypt, the United Kingdom, Australia and
the United States.

= Immunology and Microbiology — Australia, Egypt
and China were the most impacful collaborators for
improving quality scores, but all top 10 countries
produced an uplift in quality.

*  Medicine — most of the top 10 collaborating
countries resulted in co-publications at 10 to 20
times the world average and well above the UAE
average.

= Neuroscience — co-publications with Italy, Saudi
Arabia, Australia, Germany and Canada resulted in
the most improved quality scores.
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«  MNursing — co-publications with Thailand, Malaysia
and ltaly resulted in the most significant uplift in
quality.

= Pharmacology, Toxicology and Pharmaceutics —
co-publications with researchers from Oman,
Germany and the United Kingdom lifted this
discipline to double the quality score of the UAE as
awhole.

= Psychology — collaboration with Australia, Saudi
Arabia, Thailand, Netherlands, Canada and ltaly
produced publications with significant
improvements in quality.

As with the skewing effect of low numbers of high
citing publications, any analysis of international
collaboration mefrics should be complemented with a
deeper dive into the nature of the collaboration. Co-
authorship may represent minimal contribution to the
published work (for example, supplying regents used in
studies based in other countries) and therefore not be
reflective of actual expertise or experience in the UAE
or collaborating country. Conversely, a co-authorship
may reflect a genuine collaboration based on shared
expertise. One measure of true collaboration and
research leadership is to assess how many UAE
researchers are listed as first or senior authors on
publications with international partners. These
questions can only be explored by looking at individual
collaborations in further detail, and would benefit policy
makers in identifying local research champions with a
global reputation.

International clinical trial collaboration

Of the 115 clinical trials active in the UAE within the
reference period for this study, 78 (67.8%) also hosted
trial sites internationally. The top 10 countries sharing
trial sites with the UAE are shown in Figure 17.
Lebanon and Saudi Arabia are the only regional
countries in the top 10 with 40 and 38 trials shared
with the UAE respectively, although Eqypt (31 trials)
and Kuwait (21) are also important regional partners.

Another measure of international collaboration in
clinical trials is analysing the extent of industry
sponsorship. Of the 115 trials in the UAE over the
reference period, 66 (57.4%) were sponsored by
industry. All 66 were multinational trials, and an
additional 5 multinational trials had industry co-
sponsoring with non-industry organisations.
AstraZeneca, Roche and Novo Nordisk were the top
sponsors throughout the reference period with 9 trials
each. This underscores the dominant role of industry in
bringing major, multinational studies to the UAE and
the importance of positioning the UAE as a destination
of choice for major clinical trials.

2% |

INSTITUTIONAL FOCUS
Comparing quantity against quality

The analytical approach to assessing the UAEs outputs
at the national level was applied to a group of seven
universities and seven healthcare providers, selected
based on their searchability in the SciVal® database
(see Figure 4). The number of publications and the
institution's FWCI score was measured to assess
quantity and quality with a view to identifying which
institutions showed strong performance for each
discipline (Figure 18). The analysis is not intended as a
critique on the research activity or strategic priorities of
each institution. Rather, the data can be useful in
identifying ‘hot spots’ of research excellence in
disciplines that can service the health research
priorities of the UAE, and may be useful in the design
and selection of centres of health research excellence
and leadership for the UAE. As with the analysis of
international partnerships, the data serves as a starting
point to inform further inquiry and its interpretation
would be better informed by local knowledge of the
research ecosystem and its key researchers.

As discussed earlier the balance between quanfity and
quality needs to be considered when interpreting the
data. Ideally, an institution with high quantity and high
quality would make a good candidate for a centre of
excellence. In disciplines where this is not clear, then
institutions with a high number of outputs but a
relatively low-quality score could partner with
institutions that have high quality scores but lower
outputs, where research talent or valuable
collaborations exist but there is limited capacity, to
mutual benefit.

Itis acknowledged that the research activity at each
institution can vary greatly and depend on the core
function of that institution. Researchers at universities
are expected to produce more published outputs,
depending on the size of the institution, while
researchers in the clinical setting would have a smaller
research programme than their colleagues in academia.
The age of the institution is also an important
consideration, as a low number of outputs over the
reference period combined with a high FWCI score
may reflect good quality in a newly established
institution or nascent research programme.

nternational
For eact
hing with UAE
ations and
e

FIGURE 16 (following pages). Imf
co-authorships on publication qua
discipline, the top 10 countries co
author plotted for number of
their corresponding FWCI. FWCI e
represented by the colours described in Figure 3. The
horizontal lines in each chart show the FWCI for all
UAE outputs for each discipline. Data source: Seil
24 July 2019. See Appendix A10.
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Mapping institutional research performance against
national heath priorities

The data can be explored to identify possible foci of
research excellence in the context of the UAES health
research priority areas:

= Cancer - data for the oncology discipline shows
UAE University as a clear leader in this discipline,
having the highest number of outputs and highest
FWCI.

«  Cardiovascular, Diabetes and Obesity —for the
cardiology and cardiovascular medicine discipline,
UAE University and Dubai Hospital both show a
balance of quantity and quality. For the
endocrinology, diabetes and metabolism discipline,
there is no clear standout with UAE University
having the most outputs but a relatively low FWCI.
Gulf Medical University shows the highest FWCI
with 15 outputs; Tawam Hospital (31 outputs) and
Dubai Hospital (20 outputs) also score well for
quality.

«  Dental and Oral Health — in the discipline of
dentistry, University of Sharjah is on balance the
best performer being ranked first for outputs and
close second in FWCI.

Environmental Health and Emergencies — for public,
environmental and occupational health, there is no
clear frontrunner as the top three for outputs all
rank below the average for the discipline. These
institutions, particularly UAE University as the
dominant source for outputs, stand to mutually
benefit from greater collaboration with those that
rate high for quality.

Genetics and Personalised Medicine — in the
clinical genetics discipline, Tawam Hospital has a
good mix of quantity (ranking second with 49
outputs) and quality. Both Tawam Hospital and UAE
University can benefit from greater collaboration
with the institutions with the highest quality scores,
such as Dubai Hospital, Mohammed bin Rashid
University and Gulf Medical University. The health
informatics discipline can also feed this priority;
Khalifa University and Zayed University can explore
closer ties in this discipline to mutual benefit.

Health Systems — the health informatics discipline
is probably the best fit for this priority, as discussed
above for genetics and personalised medicine.
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Infectious Diseases — for the immunology and
microbiology discipline, UAE University has the
most outputs but ranks below other institutions on
the quality score. NYU Abu Dhabi shows a more
balanced performance that should be explored
further. Mohammed Bin Rashid University showed
the highest quality score and ranked fourth for
outputs, so may be an emerging research leader.

Neuroscience and Mental Health — in the
neuroscience discipline, UAE University and NYU
Abu Dhabi both have a good balance of output and
quality. Mohammed Bin Rashid University ranks
highest for quality with a small number of outputs.
In psychology, NYU Abu Dhabi again shows a good
balance of output and quality, while Khalifa
University ranks first for quality.

Respiratory Disease, Smoking and Tobacco Use —
for the pulmonary and respiratory medicine
discipline, UAE University shows a good balance of
quantity and quality, with Dubai Hospital also
performing well. The public health discipline also
applied to this priority, where there are no clear
leaders in the discipline. Both of these disciplines
had relatively small numbers of outputs and may be
an area for building greater research capacity.
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Road Safety and Trauma — UAE University is a clear
leader in the emergency medicine discipline. For
critical care and intensive care medicine, UAE
University is also the main source of outputs but in
terms of quality may benefit from greater
collaboration with Sheikh Khalifa Medical City and
Al Mafraq Hospital, who despite a small number of
publications show good quality scores.

Women and Children’s Health — this priority was
not specifically examined through the lens of
disciplines as it can encompass a broad range of
subject areas. The data on the large number of
sub-disciplines presented in Figure 14 can give an
overall picture. Pediatrics (223 outputs, FWCI
0.79), reproductive medicine (45 outputs, FWCI
1.36), and pediatric nursing (16 outputs, FWCI
0.71) indicate the overall field is not well
represented by outputs or quality and may need
some capacity building. The relatively large
proportion of clinical trial activity in the UAE
devoted to female reproduction (Figure 12)
indicates this as an important area of activity and
should be examined further.
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CONCLUDING REMARKS

The overarching purpose of this study is to present a
snapshot of the current state of health research in the
UAE. The bibliometric data presented here provides a
rich source of information on research activity and
quality ata national and institutional level. However, the
interpretation of the data has limitations and is best
used as a starting point to explore interesting
observations on what the UAE does well, where it
needs to build greater capacity, and which institutions
can provide leadership in areas of strategic priority or
research excellence —with the long-term aim of
excellent research that directly addresses national
health priorities.

The development of policies and initiatives fo address
national health priorities through research cannot be
informed by data alone. This is particularly true when it
comes to mapping institutional research intensity and
quality against health priority areas. The data must be
complemented with a strategic examination of existing
and potential research partnerships, exploring
questions such as:

« How can the research talent at institutions with high
numbers of outputs but low-quality scores be better
supported, equipped or trained to deliver research
that is internationally recognised? How could
strategic collaborations deliver better quality?

« What is the underlying reason for high quality
outputs coming from institutions that produce a low
number of publications? Is it due to a small number
of high-quality projects? Is it due to collaborations
with a high-quality partner? What is the nature of
this collaboration; is the UAE researcher playing an
active or leading role in the research?

One possible outcome of this study is to use the data to
energise discussion amongst the health research
community and encourage stakeholder engagement.
The data can inform the establishment of focus groups
themed by the health priorities. Membership of these
groups can be a mix of the institutions that contribute
the most outputs — such as the top producers listed in
this study — and the institutions that are producing
quality in low numbers. Engaging directly with the
researchers will provide a more holistic view of the
strengths and opportunities in the UAEs health research
ecosystem.
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Itis also important to recognise that bibliometric data is
best reserved for measuring research performance and
the state of the health research ecosystem. Measuring
how the UAE is tracking on its public health priorities
will rely more on measures of research translation,
including population health statistics, major leaps in
technology or practice, and economic impact.

One of the objectives of this study is to demonstrate the
potential of using bibliometric data to assess the state
of health research in the UAE. This will inform
discussion about the need, purpose and design of a
national health research benchmarking exercise.
MoHaP can play a central role in designing and
coordinating national bibliometric surveys. Once
established, national surveys can be carried out
regularly, perhaps every two years. These government-
led surveys could not only cover research outputs but
also include research funding and workforce data as
measures of activity and capacity.

Whichever model is considered for a national
bibliometric exercise, it is important to ensure that its
design and purpose offers clear benefit to all of the
UAEs health research ecosystem and full engagement
by all its participants.
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SUMMARY
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MEASURING RESEARCH EXCELLENCE

Quality research is considered an essential part of any
advanced health system to ensure that it functions at
world's best standard. Any strategies designed to
enhance research standards within the United Arab
Emirates need a clear understanding of the extent of
current activities, areas of strength and how these relate
to national health priorities.

This study presents a picture of the main areas of
activity and quality in health research in the UAE during
the five-year period spanning 2014 to 2018.

An internationally recognised method of quantitating
research activity and quality is through the use of
bibliometric data that measures research outputs in the
form of publications and registered clinical trials.
Quality of research was assessed by use of citation data
sourced from industry standard databases, which
measure the number of times publications are referred
to by other researchers and is a well-recognised
measure of publication quality. The performance of the
UAE was assessed against global performance as well
as a select group of countries representing the Gulf
Region and the world’s largest economies.

The data presented in this study suggests an emerging
health research culture in the UAE that has the potential
to further develop into a highly reputable and
productive regional leader for health research
excellence.

The UAE health research sector is growing at an
impressive rate. The number of health research
publications has increased more than two and a half
times over the period, a rate markedly higher than
much larger states with a strong and well-established
reputation for health research. Significant growth was
measured for the UAE across most of the discipline
areas examined. However, the UAE tends to produce
fewer health research outputs per capita compared to
other countries. The UAE health research sector is
collaborating with international researchers at a much
higher rate than other countries, presenting an
opportunity to better leverage these connections into
more formal, strategic partnerships than can feed the
growth of the UAE health research ecosystem.

Clinical frial activity almost doubled over the study
period and showed a healthy level of international and
commercial engagement, with over half being
sponsored by industry. Almost half of the clinical trials
active in the UAE addressed the national health
priorities of diabetes and obesity, cardiovascular
disease and cancer.

In addition to significant growth across the health
research sector, this study identifies several disciplines
where UAE researchers are producing significant
quantities of publications that are also above world
average in quality. These include general medicine, cell
biology, cancer and oncology, emergency medicine,
pulmonary and respiratory medicine, and
developmental and cognitive neuroscience.

This study also examined performance in a select
group of UAE institutions and revealed that they are
actively working on national health research priorities,
with some institutions showing areas of research
strength that could be the basis of national centres of
research excellence. The data on institutions serves as
astarting point to identify research talent and
leadership, excellent infrastructure, and high-quality
partnerships of strategic value.

Careful consideration is being given to developing
policies that will encourage excellence and support
growth in areas that directly address national health
research priorities. A useful activity to support this
process would be periodic measurements of the state
of health research in the UAE through a co-ordinated,
national benchmarking exercise. These can be based
on existing models from other countries but should be
developed in a way that best fits the UAE research
environment. National benchmarking would not only
serve to inform policy and investment decisions, but
also aim to inspire UAE researchers towards
continuous improvement and be part of a unified,
strong health research culture equal to the best in the
world.
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INTRODUCTION

THE STRATEGIC VALUE OF RESEARCH

Research is fundamental to the operation of a high
quality healthcare sector and is integral o the operation
of a continuously learning health system. Not only
playing a key role in sustaining human health and well-
being, research drives the creation and expansion of
scientific knowledge that leads to improved medical
evidence and increased community confidence in
health care services.

In a broader sense, an innovation-based economy is
supported by active, strategically resourced research
programs carried out by a network of high-quality
universities and healthcare institutions — a health
research ecosystem. Govemment, universities and
healthcare providers all have a role to play to ensure a
healthy research culture, one that recognises and
supports areas of strength while investing in building
critical mass in areas of strategic importance including
emerging technologies that can address public health
priorities.

The UAEs signature strategic statement, the Vision
2021 National Agenda, is broadly articulated across
four pillars — responsibility, destiny, knowledge and
prosperity. The National Agenda is further mapped into
six national priorities, several of which benefit from an
active health research culture (listed in Appendix A1).
Health research directly addresses the priority for a
world class healthcare system for the UAE and also
strengthens other priorities such as education, the
knowledge economy, and society. Health research has
a clear role to play in the UAE's vision to transform its
national economy to one driven by knowledge and
innovation, where a quality higher education system
that delivers first class training in health sciences is an
essential foundation. A first-rate education system can
be facilitated with a tightly interlinked healthcare and
academic system, delivering new technologies,
freatments and medicines toward the continuous
improvement of clinical practice. Building research
excellence will produce a pipeline of successes that
build a sense of national pride and growing
international esteem, within the region and the world.

Health also features prominently in other national
strategies that support Vision 2021. The UAE’s National
Advanced Science Agenda 2031 describes eight
science objectives, one of which is preventing and
freating the UAE's top health challenges through a
national scientific system. The eight objectives are to be
addressed through a set of core competences, one of
which is *healthcare and biomedical intersections’.

4]

The National Innovation Strategy also provides further
detail on how to realise the vision of transforming the
UAE into a knowledge-based economy.

National health research priorities

The National Agenda emphasises several public health
priority areas that aim for the UAE to be among the best
countries in the world in terms of quality of healthcare
in the coming decade. These include efforts to reduce
cancer and lifestyle-related diseases such as childhood
obesity, diabetes and cardiovascular diseases, with a
particular emphasis on preventive medicine. Achieving
this will ensure a longer, healthier life for citizens.
Goals include reducing the prevalence of smoking and
increasing the healthcare system's readiness to deal
with epidemics and health risks. The UAE also plans to
take full advantage of the digital technologies
transforming healthcare and health research,
particularly with respect to developing advanced
healthcare systems and population databases.
Complementing the National Agenda is the Department
of Health — Abu Dhabi's Healthcare Strategic Plan and
Public Health Priorities and Goals, and the Dubai Health
Authority's Health Strategy 2016 — 2021 which describe
similar and aditional priorities.

The overlapping health priorities from these strategy
documents are summarised in Appendix A1. It is
important to ensure that all institutions active in health
research demonsirate a clear contribution to the
National Agenda, in support of long-term goals to
deliver better outcomes for the health of UAE society.

Supporting a national health research strategy

The delivery of near and long-term strategic objectives
relating to societal health needs to be supported by a
culture of continuous and sustainable improvement in
research capacity and excellence. This requires the
measurement of research performance across the UAE
health research ecosystem. To this end, the UAE
Ministry of Health and Prevention (MoHaP) and
Monash University in Melbourne, Australia have
designed and carried out a study to assess the state of
health research in the UAE, through the analysis of
publications and registered clinical rials as evidence of
research activity and quality.

The work presented here may be used to inform the
wider research, healthcare and policy-making
community on the strengths and status of health
research in the UAE.
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THE VALUE OF BIBLIOMETRIC DATA

Academic quality is the cornerstone of a healthy,
productive and internationally respected research
ecosystem. Quality can be measured in several ways;
the most common approach is to use bibliometric data
to benchmark academic output and determine whether
other researchers are referring to published studies by
citing them in other publications. Similarly, clinical trials
demonstrate the application of discovery research into
the healthcare setting and provide a good indication of
the extent of research translation.

The Organisation for Economic Co-operation and
Development (OECD) defines bibliometric data as the
“statistical analysis of books, articles, or other
publications”, where studies use “data on numbers and
authors of scientific publications and on articles and the
citations therein to measure the “output” of individual
researchers, teams, institutions, and countries, to
identify national and international networks, and to map
the development of new fields of science and
technology”. Throughout this study, the terms ‘output’
and ‘publication’ are used interchangeably. In this case
registered clinical trials are also regarded as a form of
research output.

Bibliometric data can be a powerful tool for
benchmarking research performance against local,
regional and international institutions. Benchmarking
data provides stakeholders with detailed, discipline-
based information about research performance at
academic and healthcare institutions. In the government
context, benchmarking data is regularly used to inform
policy advice and to develop initiatives across the
relevant health, science, education and economic
portfolios. For universities, the data guides strategic
planning and decision making and assists with
promotional acivities locally and internationally.
Allowing the general public to openly access
benchmarking data can also raise awareness of local
research efforts, build public confidence and encourage
new collaborations with local and international partners.

Bibliometric data is also used to determine the
international ranking of academic institutions. As
detailed in Appendix A2, the methodologies behind
four of the most widely used international university
ranking surveys - Academic Ranking of World
Universities (formerly the Shanghai Jiao Tong
University ranking), QS World University Rankings,
Times Higher Education University Rankings and the
US News and World Report Best Global Universities -
all assign a significant percentage of their ranking score
(from 20% to 75%) directly to publications and their
citations, and to international collaboration.

THE STATE OF HEALTH RESEARCH IN THE UAE 2014 - 2018

This underscores the value of collecting and analysing
bibliometric data as a means of developing strategies to
improve academic performance, driving a longer-term
trend toward improved performance in university
ranking surveys and enhancing the international
reputation of research in the UAE. This study uses
several of the measures used by the surveys listed in
Appendix A2.

A point that is made repeatedly throughout this report
is that bibliometric data has its limitations, and this is
discussed later in the context of methodology and data
interpretation. Although much can be extracted from
these analyses, the data serves as a starting point for
further enquiry. A more thorough picture of genuine
research quality requires deeper study of successful
researchers and research networks, and how these can
be used to strengthen the UAE health research
ecosystem as a whole. It is also important to recognise
that search platforms can draw from different data
sources, apply different definitions to research outputs
and search methods, and can therefore show different
results. The source of the data and analytical methods
should therefore be clearly articulated in any analytical
work.

PURPOSE OF THIS STUDY

The purpose of this study is to provide a snapshot of
the current state of health research in the UAE by:

« Presenting a detailed analysis of the UAEs health
research under four broad themes (quantity, quality,
international engagement and institutional activity),
focusing on outputs in nine disciplines and ten
sub-disciplines of health research. Clinical trial
activity is also examined as a measure of health
research translation.

« Providing organisations and institutions with
baseline performance data and encourage wider
awareness of the value of benchmarking exercises,
both at the institutional and national level.

«  Show different approaches to analysis with a view
to demonstrating the power and utility of
bibliometric data in the development of policy and
decision-making processes.

The measures and analysis presented here should not
be considered as the only means of assessing quality
and success. They are however useful for providing
objective numbers for individual countries, institutions
and disciplines using highly reputable databases and
standardised metrics, both of which are necessary to
carry out benchmarking exercises.
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H OUTPUTS FOR EXTENDED LIST OF

Health Research Publications 2014 — 2018 (PubMed, 17 October 2019)

Search results based on affiliations as listed in this tabl Outputs
Only institutions with more than 10 identified outputs are shown.
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10 OUTPUTS PER D!

BIOCHEMISTRY, GENETICS AND MOLECULAR BIOLOGY
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RATIONALE AND METHODOLOGY

SCOPE OF ANALYSIS
Study questions

The state of health research in the UAE was analysed
using two primary measures — research outputs, in the
form of publications, and registered clinical trials. The
data generated for this study was used to explore a
series of questions (Figure 1).

Study reference period

A reference period of five years covering 2014 to 2018
was selected for this study in order to provide a recent
picture of the state of health research. In the case of
publications, this includes all outputs published during
this period. For the clinical trials data, the list of studies
includes all registered clinical trials that were active at
any point within the reference period.

DATA SOURCES
Overall publication trends

PubMed is a public database that includes over 29
million citations for biomedical literature from
MEDLINE, life science journals and online books. Itis
regarded as one of the most comprehensive health
research databases available. PubMed is administered
by the National Centre for Biotechnology Information,
within the National Library of Medicine at the United
States National Institutes of Health.

PubMed was used to extract publications attributed to
selected UAE institutions, including universities,
hospitals and other research-active institutions. For this
study, the following search criteria were applied:

= allarticle types with a date of publication within the
five-year reference period of 2014 to 2018
(including either electronic or hard-copy
publication), as assigned by PubMed.

« allarticles with authors listing an affiliation with
institutions from the “United Arab Emirates” or
“UAE". As with any database, UAE-based authors
who had not credited their institution as belonging
to the UAE will not be found using the applied
search criteria.

the quality of
ompare internationall

, for both
clinical trials?

FIGURE 1. Question:

i i
study of health

The main limitation of PubMed is its narrow analytical
functionality for exploring research performance in
selected subject areas. For this reason, PubMed data
was only used to provide an overall picture of the
numbers of health research outputs and trends over
the five-year reference period, and how these
compare internationally. More detailed analysis was
performed using the SciVa/® database described
below.
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