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General parameters of the bibliometric report

Parameters

Database : Web of Science (All publications in the SCIE,SSCI, AHCI, and CPCI)Classification system : Publication-level classification system(about 4000 fields)Publication window : 2011–2018Citation window : Variable length up to 2019Counting Method : Fractional counting at the level of organisa-tions for citation impact measurementSelf-citations : ExcludedTop indicators : Top 20 %
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How to read the report and statistics

In this report we assess the performance of 68 biomedical and health organisations
in England. This assessment is based on bibliometric data and focuses only on
research output in international peer-reviewed journals (covered by web of Science).
The results should therefore be read and interpreted in that context.

We discuss the performance using indicators primarily looking at output and impact.
The output relates to the number and types of publications in which an organisation
was involved, while the impact relates to the number citations these publications
have received over the years.

Indicators

An indicator may be size-dependent or size-independent. If an organisation has
many research FTEs available, the absolute number of publications in which they
are involved is usually higher than the number for an organisation with a few FTEs.
Because there is no information available on the input (say, FTEs), we cannot use
such indicators to compare organisations.

Therefore, to assess and compare the scienti�c impact of organisations, we provide
the size-independent indicators (particularly, MNCS and PP[top20%]). These two
indicators strongly correlate (c.f. Figure 1) and both measure impact, so in principle
they can both be used to compare units.

Figure 1: MNCS vs PP[top20%] for 68 BMH organisations in England 2011-2018
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The MNCS, however, is an average, including the impact of all publications, and
therefore sensitive to outliers. One paper with a huge number of citations will a�ect
that average. This should not be disregarded, of course, but will a�ect the stability
of the measurement. For that reason the PP[top20%] can function as an alternative
or supportive measure to assure or check robustness.

Another feature of these size-independent measures is the fact that they can be
related to the world average. An MNCS of 1.5 means an impact at 50% above world
average of 1. A PP[top20%] of 0.3 means an impact at 50% above world average of
0.2.

Pro�les

The collaboration and research pro�les provide more detail to the main output and
impact statistics. The collaboration pro�les show the types of co-authorship an
organisation had and the impact of the di�erent types (single institute, national
or international). In such a pro�le the size-dependent indicator P can be used
because the distribution across types remains within the same organisation.

The same applies to the research pro�le, where the output and impact are dis-
tributed across subject categories (�elds). In this pro�le, the focus on speci�c �elds
is revealed as well as the impact.

8 www.cwtsbv.nl



List of indicators
P (full) The number of publications, full counting.

P (fract) The number of publications, fractionally counted. The fraction is deter-
mined based on the number of co-authoring organisations.

PP (collab) Proportion of publication output, full counting, involving collaboration
(organisation co-authorship)

PP (int collab) Proportion of publication output, full counting, involving interna-
tional collaboration (co-authorship of organisations from more than one coun-
try)

TCS The total citation score. This represents the total number of citations accu-
mulated within the citation window, excluding author self-citations.

P(top20%)The number of publications, fractionally counted, that belong to the
top 20% of their �eld. The �eld is determined on the basis of a detailed
publication classi�cation system of CWTS, consisting of about 4000 �elds.

PP(top20%)The proportion of publications (P) belonging to the top 20% most cited
of their �eld and in the same year. The �eld is determined on the basis of a
detailed publication classi�cation system of CWTS, consisting of about 4000
�elds. The PP[top20%] in the entire database is 0.20. A score above 0.20
represents impact that is higher than the world average.

MNCS The mean normalised citation score. This represents the normalised av-
erage citation score per publication. Normalisation is based on a detailed
publication classi�cation system of CWTS, consisting of about 4000 �elds.
The average MNCS in the entire database is 1. Scores higher than 1 re�ect
a citation-based impact that is higher than the world average.

MNJS The mean normalised journal score. This represents a normalised citation-
based journal impact score. The MNJS is an average score for all publications
in the same journals in which a unit published. The normalisation is based
on a detailed publication classi�cation system of CWTS, consisting of about
4000 �elds. The average MNJS in the entire database is 1. Scores higher
than 1 re�ect a journal citation impact that is higher than the world average.

For more details about the normalised citation indicators, please refer to Waltman
et al. (2011a,b). More information about the mentioned publication-level classi�-
cation is in Annex D.
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Introduction

1 Introduction
CWTS has supported the application process for the National Institute for Health
Research (NIHR) Biomedical Research Centres (BRC) in the last decade by provid-
ing dedicated bibliometric performance reports. These reports served the purpose
of assisting potential applicants, providing evidence of their competences. This ev-
idence can be used in the decision-making process and informing the International
Selection Panel. The data collection process was always pivotal in the project.
Particularly, working with the address a�liations of NHS Trusts and NHS Foun-
dation Trusts in a proper and systematic way, is a challenge. CWTS has ample
experience with this and has identi�ed many Trusts already in its database, i.e.
systematically allocated publications to the right entity.

The previous bibliometric reports focused on the number of Highly Cited Pub-
lications (HCPs). In the current report CWTS uses a broader range of indica-
tors working with both size-dependent as well as size-independent indicators (see
also Section 2.2). For the latter we work with the Mean Normalised Citation
Score (MNCS) and theproportion of highly cited Publications (PP[top20%]). The
P[top20%] re�ects the absolute number of top 20% publications and is therefore a
size-dependent indicator.

In general, we use the size-independent indicators (MNCS, PP[top20%], MNJS) to
describe the performance of units. Obviously, the organisations selected for this
study vary signi�cantly in terms of size (e.g. number of research FTEs available).
Looking at the number of (top 20%) publications produced will show di�erences
that do not relate to performance but to size. Moreover, by using size-independent
indicators we can relate scores to the world averages.

In Section 2 we describe in brief the applied approach to provide the bibliometric
research performance analysis and methods used in this study. In Section 2.1, we
speci�cally describe in detail the process of selecting the 68 organisations for this
study.

In Section 3, we present an overview of the performance of the selected organisations
for this report followed by 2-page reports on the performance of the biomedical
health research for each of the 68 selected organisations.
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Summary data and method

2 Summary data and method
In this section, we discuss the methods underlying the bibliometric analysis de-
veloped for the relevantunits of analysis(NHS organisations and universities).
Additional information about methods and data can be found in the Annexes.

2.1 Data collection

For this study we selected the key organisations in biomedical and health re-
search in the UK. We con�ned the selection to UK Higher Education organisations
(universities) and NHS organisations only. For all organisations of these types,
we collected publications (articles and reviews) in Web of Science (WoS) in the
period 2011-2018 within the perimeter of biomedical and health research. The
sub-selection of biomedical and health (BMH) research was established by using
the WoS subject categories. A selection of 80 categories was created to de�ne
BMH. These 80 categories are listed in Annex A. To avoid exclusion of relevant
publications in multi-disciplinary journals (e.g.Nature, Science, Plos ONE, Scien-
ti�c Reports), we applied an advanced technique to include them. All publications
in multidisciplinary journals by any of the UK organisations were assigned pro-
portionally to BMH on the basis of their references. For instance, if a publication
in Nature with 10 references has 4 references toOncology journal papers and
the other 6 to non-BHR articles, this publication will be considered 0.4 a BMH
publication. Furthermore, if journals belong more than one category, while one of
these category does not belong to the BMH selection of categories, publications in
that journal will be counted only for the BMH part.

Subsequently, we counted the total number for all UK organisations in BMH in the
period from 2011 to 2018 as well as the number of publications belonging to the
top 20% in their �eld (P[top20%]). A list with all UK organisations (101 universities
or NHS organisations) involved in at least one top 20% publication is provided in
Annex B.

The P[top20%] was used to make a selection of top BMH organisations from the 101
candidates to be assessed in this report. We selected only those organisations with
at least 200 top 20% publications in this period. Thus, we identi�ed a group of 68
universities or NHS organisations to include in this study. For these organisations
we collected and used all BMH articles and reviews in WoS journals in the period
from 2011 to 2018.

Publications are assigned to NHS organisations and higher education institutions
based on their con�guration up to 2018. Changes in the organisational structures
of NHS organisations and higher education institutions up to 2018 have been taken
into account.

www.cwtsbv.nl 11



Summary data and method

2.2 Indicators

In bibliometric analyses regarding research performance we usually discern two
types of indicators: size-dependent and size-independent. This is done to cover
the fact that the objects of investigations (organisations, countries etc.) di�er in size.
In this study we need to respect that the organisations we selected, do not have the
same amount of research FTE capacity available. Therefore, larger organisations
will be involved in more publications than smaller ones. And subsequently this will
a�ect the absolute number of top 20% publications (Figure 2).

Figure 2: P vs P[top20%] for 68 BMH organisations in England 2011-2018

Proportion indicators (PP[collab], PP[int collab], PP[top20%]) and average indicators
(MNCS, MNJS) are size-independent, the others used in this study (P[full], P[fract],
TCS) are size-dependent. In the reports we will primarily discuss the results using
the size-independent indicators to account from size di�erences of the organisations.
Moreover, the results for size-independent indicators can, in most cases, be related
to the world average.

Output indicators

Size-dependent

The basic output measure regards the number of publications (P[full], i.e. full
counting). This indicator re�ects the number of publications in which a unit was
involved as co-author. In addition, we provide the indicatorP[fract] which assesses
a unit's contribution to the output P[full]. Each individual publication is divided by
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Summary data and method

the number of organisations co-authoring. P[fract] is the sum of these fractions of
publications in which a unit was involved.

Size-independent

Other indicators that characterise the output are the proportion of the output in-
volving collaboration (PP[collab], where authors from more than one organisation
were involved) and international collaboration (PP[Int collab], where authors from
more than one country were involved). In this report, a publication is tagged as
international collaboration if one of the co-authoring organisations is based outside
the UK.

Impact indicators

Size-dependent

The scienti�c impact of a unit's output is measured by citations. We provide the total
number of citations received (TCS) up to 2019, for papers published from 2011 to
2018, excluding author self-citations and independent from the �eld. Another size-
dependent indicator of impact is P[top20%], i.e. the absolute number of publications
belonging to the top 20% most cited publications (in their �eld and from the same
year).

Size-independentFurthermore, we provide the normalised average (Mean Nor-
malised Citation Score,MNCS). The citation impact as measured by MNCS is
normalised by research area and year. The research area to which a publication
belongs is de�ned by a publication-level classi�cation (for details, see D). In this
classi�cation each publication is in a cluster (class) of similar publications. The
similarity is de�ned by their citation environment (cited and citing publications).
This classi�cation is more �ne-grained and is considered more accurate than a
journal classi�cation (c.f. Ruiz-Castillo and Waltman (2015)). In a journal classi�-
cation all publications from one journal are in the same class. Similar journals are
in the same class and journals may belong to more than one class. We use this
journal classi�cation to characterise a unit's output in research pro�les but not to
normalise impact.

In addition, we provide the proportion of publications in the top 20% most cited pub-
lications (within their research area, i.e. class, and in the same year,PP[top20%]).

This indicator correlates strongly with the MNCS but is not sensitive to outliers.
The MNCS can sometimes be biased by one paper being cited many times. This
may particularly occur in cases where there are smaller numbers of papers. It
cannot be ignored, of course, but readers should be made aware of this. The
PP(top20%) is not in�uenced by this one paper, as it is `just' one of the top 20%
or not. If the MNCS is much higher than the `matching' PP(top20%), this is due to
such a skewed distribution and can thus be identi�ed.
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Summary data and method

Finally, we also use an indicator measuring the impact of journals, the Mean Nor-
malised Journal Score (MNJS). This indicator assesses the journals (aggregated)
used by the unit in terms of citation-based impact, using the same normalisation
as we use for measuring the unit's impact (MNCS). As such, the MNJS does not
measure the (average) impact of a unit's publications, but rather the impact of the
journals in which a unit publishes.

2.3 Counting method

As most publications are produced in collaboration with other organisations, we
should take this aspect into account when measuring impact. In 2015, Waltman
and van Eck (2015), showed that on average the more co-authoring organisations
are involved, the higher the impact. Co-authored papers bene�t more from full
counting than other papers. To correct for this e�ect, a method of fractional count-
ing of publications to measure impact was developed. We use this method for
impact scores but use full counting of publications for output scores (P[full]). In
the research pro�les and detailed statistics, we also provide P[fract], re�ecting the
quantity as measured by fractional counting. P[fract] for a publication is a fraction
of 1 that depends on the number of organisations involved in the publication. If
four di�erent organisations are involved, this publication is counted as 0.25. For
impact measurement, we calculate all citations according to the set criteria, but the
contribution of this publication's impact is divided by four (i.e. multiplied by 0.25).

2.4 Organisation pro�les

Output

For each unit, we provide a research pro�le and a collaboration pro�le, which
characterise a unit's output and impact in more detail. These pro�les contain a
distribution (both output and impact) across output types.

In the case of a research pro�le, we distribute the output across WoS subject
categories (a.k.a. the WoS journal classi�cation). In Annex E, we provide a list
of all WoS categories. For this project, only the BMH categories (c.f., Annex A)
and the multidisciplinary sciences were used. For each organisation we provide a
pro�le based on the top 25 subject categories (in terms of output) and if the number
of publications is 3 or more.

Subject categories provide a coarse structure of all sciences. By distributing a
unit's output across these categories, we provide a broad overview of their activities
and focus. In each pro�le we include both P[full] and P[fract], i.e. the number of
publications in which a unit was involved (P[full]) and the number of publications
normalised by the number of organisations involved. Moreover, if a publication is
in a journal that belongs to two categories, it is assigned 0.5 to each category.

For collaboration pro�les, we classify publications by the (co-)authoring organisa-
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tions. The di�erent types of collaboration are: (1) single institute, in which only
the organisation under study is involved, (2) national collaboration for publications
with at least two di�erent organisation co-author from the UK, and (3) interna-
tional collaboration for publications co-authored by organisations from the UK and
at least one outside the UK.

Impact

In the pro�les, the impact of individual publications is measured in the same way
as for the entire unit (PP[top20%], MNCS and MNJS normalised by research area
and year). This means that the impact is measured fractionally and aggregated by
category. In the research pro�le, we rank categories on the basis of P[full] (using
full counting). In this way we depict a unit's focus by the number of publications
in which it is involved, while the impact is measured by the proportion to which it
contributes, hence consistent with the overall impact measurement.

www.cwtsbv.nl 15
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Results

3 Results

3.1 Overview

In this section we report the overall results of this study. In Tables 1 and 2 the
key performance indicators are included for universities and NHS organisations,
which are the size-dependent total number of publications (P[full]) in which a unit
was involved and the number of publications belonging to the top 20% most cited
in their �eld and year, as well as the size-independent impact indicators MNCS
and PP[top20%]. The organisations are listed in alphabetical order. In Section 3.2,
more detail is provided per organisation.

Subsequently in Figure 3, we visualise the co-publication network of the 68 or-
ganisations, in which the two types of organisations are colour-coded (universities:
Red and NHS organisations: Green). The 200 most prominent connections in terms
of number of co-authored publications are visualised. This network clearly shows
a clustering by type of organisation, which highlights primarily the bias of univer-
sities to co-author with each other, and the dominance of the large universities at
the centre of this network.

In a more detailed study, we report on the key partnerships in UK BMH research
in terms of the top 20% publications (P[top20%]). Table 3 presents the most promi-
nent pairs of universities and NHS organisations in terms of co-authored top 20%
publications, with a minimum of 500 co-publications and 50 top 20% publications.
Table 4 presents the most prominent pairs of universities in terms of co-authored
top 20% publications, with a minimum of 1000 co-publications and 100 top 20%
publications.
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Results

Performance overview

Table 1: Performance for selected universities 2011-2018/19
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Results

Table 2: Performance for selected NHS organisations 2011-2018/19
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