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Background:  In  the  healthcare  system,  Teaching  Hospitals(THs)  not  only  provide  care,  but  also  train  health-
care  professionals  and  carry  out  research  activities.  Research  is  a fundamental  pillar  of  THs’  mission  and
relevant  for the healthcare  system  monitored  by  Performance  Evaluation  Systems.  Research  activities
can  be  measured  using  citation  index  services  and  this  paper  highlights  differences  between  two  ser-
vices  based  on  bibliometrics,  describes  opportunities  and  risks  when  performance  indicators  rely on
data collected,  controlled  and  validated  by  external  services  and  discusses  the  possible  impact  on health
policy  at a system  and  provider  level.
Methods:  A  bibliometric  analysis  was  done  on  data  between  2014−2016  from  ISI Web  of Science  and
Scopus  of 18.255  physicians  working  in 26  Italian  THs.  Quantity  was  defined  as the  number  of  publications
and  quality  as Impact  Factor  or Field-Weighted  Citation  Impact.
Results:  Overall,  41.233  and  66.409  documents  were  extracted  from  respectively  ISI Web  of  Science and
Scopus.  While  benchmarking  results,  significant  differences  in  ranked  position  both  in  metrics  emerged.

Discussion:  Utilizing  secondary  data  sources  to measure  research  activities  of THs  allows  benchmarking
at  an  (inter)national  level  and overcoming  self-referment.  To  utilize  indicators  for  multiple  governance
purposes  at  the  system  and provider  level,  indicators  need  to  be profoundly  understood,  require  for-
malizations  in  data  validation,  internal  analysis  and  a sharing  process  among  health  professionals,
management  and  policymakers.

©  2020  The  Authors.  Published  by  Elsevier  B.V.  This  is  an  open  access  article  under  the  CC  BY-NC-ND
. Background

Performance evaluation systems (PESs) are crucial for account-
bility and serve as a feedback and guidance tool for the managerial
evel of organizations [1]. PESs are used to evaluate how well orga-
izations are managed and to measure the value that organizations

eliver to customers and other stakeholders [2,3]. From the 1980s,
ESs have broadened the kind of indicators monitored, but main-
ained the focus on financial ones [4,5]. Alongside, developments in

Abbreviations: IRPES, Inter-Regional-Performance Evolution System; LHA, local
ealth authority; PES, performance evaluation system; TH, teaching hospital; WoS,

SI Web  of Science.
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license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

information and communications technology (ICT) facilitated data
availability, completeness, and accessibility and the evolution of
the so-called Big Data turned useful to enrich the PES information
[6–8].

Still now PESs in economic sectors that are profit-oriented are
mainly focused on measures regarding profit and revenues, while
this is not the case in healthcare where the goal is to produce value
for patients and the population [9–11]. Within the healthcare sec-
tor non-financial indicators are crucial and PESs, mostly in public
universal coverage healthcare systems where revenues are based
on a per capita quota, are designed and implemented to be able
to measure on one side outcomes, quality of care and life, identify
issues, and on the other hand resources made available by society.

In order for PESs to be effective in public universal coverage
healthcare system, it should be characterized by the following ele-
ments [12,13]:
• Multi-dimensionality: Indicators should include multiple dimen-
sions (process, quality of care, equity, etc.);
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Evidence-based: on research or clinical practice;
Shared design: all stakeholders, and especially health profession-
als, should be involved in the design and the fine-tuning process
of the PES and the indicators;
Systematic benchmarking: allows to overcome self-referentiality
and to measure avoidable variation and space for improvement;
Transparent disclosure: stimulates data peer-review and makes
professional reputation leverage possible;
Timeliness: allows policymakers to make decisions promptly.

With these premises, PESs in healthcare have been evolving
vercoming the organizational boundaries of single providers [14].
oreover, among the above elements, the most crucial is to rely

n benchmarking which facilitates and triggers organizational
mprovement processes to increase effectiveness based on repu-
ation [15].

Considering these relevant features for the healthcare sector,
his paper focuses on the PESs adopted by teaching hospitals (THs)
ithin the healthcare system. These kind of institutions, even if

hey may  be no different from other hospitals in terms of quality
f care [16], fulfill a special role in the healthcare system because
heir mission is not just providing care, but also to train healthcare
rofessionals and to carry out research activities.

As medical knowledge continuously evolves, THs are at the cen-
er of innovations in healthcare with respect to treatments and
ures. They are in charge of conducting research and adding new
nowledge to scientific literature. For this reason, research is a
undamental pillar of the THs’ mission and therefore a relevant
omponent to be included in PESs, not just for the single provider
ut for the whole healthcare system. The ability of THs to perform
esearch activities guarantees them a role of reference and guide
n the processes of improving care at regional or national level. The

ore healthcare professionals know how to be on the frontiers of
linical research, the more likely it is that care will be aligned with
he best and most updated clinical protocols benefiting for patients.
t is in fact proven that the best hospitals are those where more
esearch is carried out and in turn healthcare outcomes improve
17,18] and patients benefit from access to new and innovative
reatments that would not be otherwise available [19,20]. Further-

ore, research activities should guide processes to improve quality
f care generation knowledge which leads to updated and trained
taff to establish teams of experts and centers of excellence [23–26].

Measuring performance of research activities thus becomes a
elevant topic for the whole healthcare system and for each TH that
perates in it. However, is an endeavor as research activities result
n both intangible (e.g. knowledge, experience) and tangible out-
uts (e.g. scientific articles, products) and accurate measurements
epend on many preconditions [27,28].

A measure that is frequently used is scholarly output [27], by
ounting the number of published documents. This proxy can be
ccessed via readily available data sources from publishers, jour-
als, citation indexing services, and other secondary data sources.

t is a simple measure that can be detected internally by each TH, but
hich also has an external value: the articles have been published

nd therefore recognized by the scientific community as significant
ontributions to the evolution of science.

Quantifying research using the number of published articles can
herefore be the first step to measure research performance but
oes not provide any information about the value and impact of
hese published works. Other metrics are therefore needed to mea-
ure the quality of these works to provide context and the impact

ithin the research community [29]. In this perspective, citations

an be a reference element, since it is an indirect positive evalua-
ion that the work has been read and taken into consideration - and
herefore mentioned - by colleagues.
y 124 (2020) 1387–1394

In order to provide context and assess the impact of scholarly
output, a quantitative method can be employed, namely a biblio-
graphic analysis [30]. Nowadays, various commonly used metrics
can be used to assess value i.e. downloads and views, citations,
impact factor, h-index and field-weighted citation impact (FWCI),
altmetrics (storage, links, bookmarks, conversations) and many
others [31–34]. These metrics can be utilized both on a journal or
individual researcher level. Most bibliometrics are calculated, man-
aged, and tracked using citation index services such as Scopus,  and
ISI Web  of Science (WoS) and can be accessed via the Internet.

These different citation index services are an access point to
different repositories which store and categorize scholarly output.
However, each of these services differs in their coverage, method
of tracking, and available metrics [35]. Since data provided by
these services are managed and controlled by external parties, new
opportunities and challenges arise for PESs when used to evaluate
and benchmark performance.

• What are the main differences between the commonly used
scholarly metrics extracted from citation index services and
derived using bibliographic analyses?

• What are the opportunities and risks when PESs and their
corresponding governance tools are relying on data collected,
controlled, and validated by external sources?

• What is the impact in terms of health policies at a system level?

This paper, therefore, describes the differences by focusing on
the quantity and quality of research performance of THs that result
from the use of two  different scientific citation indexing services
on the web, Scopus and ISI Web  of Science Core Collection,  by per-
forming a bibliometric analysis of 26 THs in Italy. Moreover, results
are contextualized by discussing the possible implications on PESs
when measuring research performance through alternative exter-
nal citation index services.

The next section conceptualizes different metrics used to eval-
uate scientific production provided by both Scopus and WoS  and
a description of the implementation of research performance in
a regional performance evaluation system in Italy. The third sec-
tion describes the methodology and comparing metrics from both
services. Findings are contextualized in the final discussion and
conclusion sections.

1.1. Measuring scientific performance

As early as in 1927 Gross et al. identified the problem of dissem-
inating literature and in 1955 Eugene Garfield proposed to utilize
a citation index for scientific literature to eliminate the uncrit-
ical citation of fraudulent, incomplete, or obsolete data [31,36].
Later, in 1961, as a founder of the Institute for Scientific Infor-
mation (ISI) Garfield launched the Science Citation Index as a tool
for researchers, librarians and scholars to manage the large num-
ber of library collections. Over time, the purpose of the citation
index changed, now known as impact factor which was intended
to describe journal impact based on the number of citations [37].
Although this metric was  never designed or intended to be used as
an evaluation indicator, in practice it is often used to indicate the
quality of individual scientific work [38]. The scientific community
has often expressed concerns regarding the biased impact factor of
journals deriving from asymmetric - left skewed - distribution of
paper citations [39,40] and causing quite some controversy within
the research community [38,41–43].

Although many alternatives evaluation metrics have been pro-

posed by the research community, impact factor remains dominant
in usage. However, Larivière et al. proposed a simple and robust
methodology to defer the citation distributions that underlie the
Journal impact factor creating more transparency [44]. This pro-
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Table 1
Indicators included in the IRPES regarding research evaluation of teaching hospitals.

Number Description of indicator

1 Average impact factor per physician
2  Average number of publications per physician
3 Percentage of publications with an average impact

factor higher than the benchmark specialty impact
factor reported in ISI

4  Percentage of publications with a median impact
factor higher than the benchmark specialty impact
factor reported in ISI
F. Horenberg et al. / Healt

osed method was adopted by the Journal Citation Reports (JCR)
n 2018 and seems to be an earnest first attempt to address the
oncerns of the scientific community [45].

Another well-known problem with impact factor is the skew-
ess in specific research fields. For example, Narin et al. reported
hat research in biochemistry and molecular biology were cited
bout five times as often as pharmacy articles [46]. In order to
orrect for this phenomenon, the Dutch publisher Elsevier imple-
ented their own metric, namely the field-weighted citation

mpact metric. The FWCI shows how the number of citations of
 single paper compares with the average number of citations by
imilar publications indexed in Scopus [47] resolving the issue of
ifferent research behavior across disciplines.

Another well know metric group are the Altmetrics which use
ultiple data sources such as social media, number of readings and

ownloads to assess the impact of the paper both inside and outside
he scientific community. The ability to measure impact of scientific
ork outside the scientific community is a valuable trait. However,

he actual use of Altmetrics needs to be further conceptualized to
ecome a metric on its own while still lacking a clear definition, an
ver-evolving framework, low data transparency, and origin [48].

Evaluating the large body of available bibliography, it becomes
lear that it is not possible to measure scientific performance by
imply using one measure and while other measures such as the
-index and g-index are increasingly used to evaluate researchers’
erformance, using different metrics, emphasizing both productiv-

ty, quality and context, inside and outside the research community
s imperative.

.2. Evaluating research performance in Italy

The Italian National Healthcare System follows a Beveridge
odel, mainly financed through general taxation and based on the

rinciple of universal coverage. Resources are collected at a national
evel and allocated to the twenty regions on age-adjusted per capita
asis. The responsibility for the organization and provision of care
as been decentralized at a regional level, and regions allocate
esources to Local Health Authorities (LHAs) who  are responsible
or the delivery of all healthcare services in their geographical area,
irectly through public providers or accredited private hospitals.
Hs are autonomous bodies from the LHA, can be public or private,
nd are usually managed jointly by the regional administration and

 university. This shared responsibility in managing has a relevant
mpact on their organizational culture as they can be considered
ouble professional bureaucracies [49]. Within the regional health-
are system, they play a relevant role because they oversee training
f future health professionals and because they are in charge of
eading innovation processes based on the research activities that
hey carry out.

Starting from 2005, the Management and Health Lab of the
cuola Superiore Sant’Anna has developed a multidimensional
ealthcare performance evaluation system (PES), initially adopted
y Tuscany’s regional administration. Over time, the PES was
dopted by an increasing number of regions and in 2008 the Net-
ork of Italian Regions was formed. The Network expanded and
owadays twelve regions have adopted the same Inter-Regional-
erformance Evolution system (IRPES) [13] to benchmark their
erformance using more than three hundred shared indicators. In
014, the Network of THs was founded, aimed at benchmarking THs
erformance using a PES to take into account the specific charac-
eristics and mission of THs within the regional healthcare system
onsidering around sixty indicators [16,50,51].
Reporting on these indicators are considered an important man-
gement tool by all THs and the Italian government and regions use
hem for several issues as monitoring and assessing performance,
llocate financial resources for research, and also to evaluate the
5  Median impact factor per specialty
6  Median impact factor variation per specialty

General Managers’ performance [52]. Given that research is one of
the three pillars of THs’ mission, within these sixty indicators some
are focused on research performance.

Table 1 provides an overview of the indicators included in the
IRPES which are used to evaluate research activities.

2. Methods

The bibliometric analysis can be performed using two  well-
known publicly accessible citation indexing services, namely, ISI
web of knowledge and Scopus.  Metrics about the scholarly output
can be extracted from these repositories by simply providing author
first name, last name, and optionally their affiliated organization.

The possibility of using these search engines, external to the
internal detection systems, has always been perceived as an
opportunity to have c̈ertainänd validated data, a fundamental char-
acteristic to guarantee the strength, rigor and reputation of the PES
itself.

However, even these systems show some criticalities. For exam-
ple, when an author is affiliated with multiple organizations or
duplicate names are affiliated with the same organizations man-
ual correction is required. Data extraction, article de-duplication
of (co-)authors, and validation were done in two different man-
ners for both repositories including all scientific documents in
these databases which have been published between 2014−2016. A
detailed protocol of the data extraction can be found as supplemen-
tary material; Appendix A (in Supplementary material) – Extraction
of data. THs were responsible for providing names of researchers
affiliated with their organization.

2.1. Data extraction WoS

Documents published in ISI Web  of Science between 2014–2016
were extracted and validated by an external affiliated party,
Research Value SRL, in May  2018. Data was  sent to correspond-
ing authors for internal validation on completeness using random
sampling methods. All available metrics were extracted from ISI-
WoS, including; title, discipline, document type, affiliated authors,
ISSN, ISBN, year, edition, page numbers, subject categories, DOI,
PubMed identification number, number of citations and journal’s
impact factor.

2.2. Data extraction Scopus

Scholarly output production between 2014−2016 in Scopus was
extracted utilizing internally written scripts using Elsevier’s API
developers’ program. The script was  divided into two  main func-
tionalities, Match and Extract, and was executed in December 2018.

The first part queries the Scopus database author names to obtain
a unique identification code used in all Elsevier’s products such
as Scopus and Scival. Only when a unique match was  found based
on name and affiliation a Match was deemed successful. When the



1390 F. Horenberg et al. / Health Policy 124 (2020) 1387–1394

Table 2
Number of published documents in both Scopus and WoS  database with their respective difference and change in ranking when benchmarked per TH.

Teaching hospital Number of
physicians

Number of
documents
Scopus

Number of
documents WoS

Difference in
documents n (%)

Difference in
position when
benchmarked

AO Padova 854 5854 3579 2275 (38,9%) �1
AOU Bologna 868 4605 2727 1878 (40,8%) �1
AOU Careggi 1026 4343 2684 1659 (38,2%) �1

S.  Raffaele - MI  526 4140 3583 557 (13,5%) �-3
AOU  Verona 876 3910 2247 1663 (42,5%) �1

Fondaz.IRCCS Ca Granda 780 3818 2470 1348 (35,3%) �-1
IRCCS S. Martino 862 3334 2223 1111 (33,3%) �0

AOU Pisana 952 3295 2222 1073 (32,6%) �0
P.O.  Spedali Civili Brescia 1039 3184 1766 1418 (44,5%) �0

Ist.  Clin. Humanitas - Rozzano 679 2928 1305 1623 (55,4%) �4
AOU Pol. Bari 895 2878 1708 1170 (40,7%) �-1

IRCCS Policlinico San Matteo 571 2304 1485 819 (35,5%) �-1
AOU Parma 696 2208 1374 834 (37,8%) �-1

AOU Osp. Riun. Ancona 758 2049 1184 865 (42,2%) �3
Osp. S.Gerardo - Monza 735 1961 871 1090 (55,6%) �5

AOU  Senese 573 1958 1309 649 (33,1%) �-3
AO  Perugia 576 1882 1304 578 (30,7%) �-2

AOU Modena 489 1850 1199 651 (35,2%) �-2
Osp. L. Sacco - Milano 559 1623 859 764 (47,1%) �2

ASUI Udine 745 1573 1017 556 (35,3%) �-1
AOU Ferrara 523 1542 1020 522 (33,9%) �-3

Osp. S. Paolo - Milano 736 1441 742 699 (48,5%) �1
Osp. di Circolo e Fond. Macchi 589 1274 801 473 (37,1%) �-1

ASUI  Trieste 539 1165 640 525 (45,1%) �0
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OO.RR. Foggia 412 811 

AO  Terni 397 479 

Total 18.255 66.409

earch resulted in multiple possible authors a manual validation
as done by the authors, selecting, or merging the researcher pro-
le(s).

The second part, extracts published work from Scopus and Scival.
ll available metrics were extracted from Scopus, including; title,
OI, ISSN, Journal name, type of publication, cover data, number
f citations, affiliation organization. As Scopus does not allow to
rack any value metrics, the FWCI per author using the Elsevier
dentification number was extracted from Scival.

A detailed description of the full script can be found in the
upplementary material; Appendix A (in Supplementary material) –
xtraction of data. Full script details used to obtain data from Scopus
nd statistical procedures can be requested via the corresponding
uthor. Statistical analysis was performed using R version 3.5.2.

. Results

After extracting the scholarly output of all 26 THs, a total of
6.409 and 41.233 documents are included for analysis from Scopus
nd respectively WoS  from a total of 18.255 authors. Descriptive
tatistics about the THs can be found in Appendix B (in Sup-
lementary material) – Details Teaching Hospitals. Documents are
ategorized as articles (69,2 % Scopus; 75,3 % Wos), reviews (13,6

 Scopus; 14,29 % WoS), Letters (7,1 % Scopus; 9,4 % Wos), editori-
ls (1,89 % Scopus), book(chapters) (2,97 % Scopus) or other (5,2 %
copus; 1,0 % WoS). The preceding two categories are only indexed
n Scopus. Table 2 and Fig. 1 compare the total number of docu-

ents per TH in WoS  and Scopus published between 2014−2016.
able 3 shows an overview of the total number of documents per
Hs between WoS  and Scopus excluding book(chapters) and edi-
orials which are not indexed in WoS  to provide a more accurate
omparison.

A Wilcoxon signed rank test was performed to compare the

ifference of indexed documents in both databases, indicating a
ignificant difference (p < 0.005) in the documents indexed in Sco-
us (M = 2.060, SD = 1.122) and WoS  (M = 1.267, SD = 863). When
anking THs based on the scholarly output as shown in Table 2,
570 241 (29,7%) �0
344 135 (28,2%) �0

41.233 25.176 (37,9%)

almost all organizations are benchmarked at a different position.
On average, institutes change two  positions either positive or neg-
ative. The biggest positive change in the ranking when looking at
Scopus is the Teaching hospital “AO San Gerardo di Monza” moving
from the 20th position the 15th position.

Although the quality metric extracted from Scopus and WoS can-
not be directly compared with each other since WoS  measures
impact factor and Scopus measures FWCI, investigating the qual-
ity of the published documents shows a difference in ranking when
benchmarked. A detailed overview can be found in Table 4, showing
both impact factor and FWCI of the institutes and their respec-
tive ranking when benchmarked. On average, institutes change five
positions either positive or negative. The biggest positive change in
the ranking can be seen with “AO San Gerardo di Monza” moving
from the 19th position the 3rd position. However, some organiza-
tions also move down in the ranking. AOU Careggi is placed on 18th
position when ranking the organization with FWCI but is ranked 7th
when benchmarking with impact factor. None of the organizations
remain at the same position when comparing the benchmark on
Impact factor or FWCI.

Finally, Fig. 2 shows the relationship between quality and quan-
tity between the published works. Calculating the Spearman’s
rho shows a low but positive correlation between the quality
(FWCI) of produced documents and the number of documents per
researcher.

4. Discussion

This paper describes the differences in performance of 26 THs in
Italy by focusing on the quantity and quality of their research. The
goal of this paper was to perform a bibliometric analysis focusing on

two commonly used performance metrics, impact factor and FWCI
using Scopus and ISI Web  of Science Core Collection to identify main
differences and potential opportunities and challenges for PESs as
a strategic tool at the provider and system level.
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Fig. 1. Number of published documents in both Scopus and WoS  database with their respective difference when benchmarked per TH.

Table 3
Number of published documents in both Scopus and WoS  database with their respective difference and change in ranking when benchmarked per TH, excluding book(chapters)
and  editorials.

ISI WoS  Scopus (articles & reviews) Scopus (articles, reviews & conference papers) Scopus (all documents)

Number of published documents (2014−2016) 41.233 55.805 56.962 66.409
Difference (%) 14.572 (26,1 %) 15.729 (27,6 %) 25.176 (37,9 %)

Table 4
Quality of published documents in both Scopus and WoS  database with their ranking and respective change in ranking when benchmarked per TH.  Quality is defined as the
average  impact factor or Field-weighted citation impact of all authors affiliated to the TH.

Teaching hospital name Impact Factor Field-Weighted Citation Impact Ranking Scopus Ranking WoS  Difference in position when benchmarked

AOU Bologna 13,49 2,66 1 4 �3
Ist.  Clin. Humanitas - Rozzano 10,66 2,54 2 9 �7

Osp. S.Gerardo - Monza 5,84 2,38 3 19 �16
S.  Raffaele - MI  35,70 2,14 4 1 �-3

AO  Perugia 10,57 2,07 5 10 �5
AO  Padova 18,03 1,97 6 2 �-4
AOU Pisana 8,99 1,93 7 12 �5

AOU Modena 10,19 1,91 8 11 �3
IRCCS Policlinico San Matteo 12,06 1,88 9 5 �-4

Fondaz.IRCCS Ca Granda 14,27 1,85 10 3 �-7
P.O. Spedali Civili Brescia 7,41 1,84 11 15 �4

AOU Senese 8,68 1,82 12 13 �1
AOU Verona 10,96 1,79 13 6 �-7

AOU Osp. Riun. Ancona 6,23 1,78 14 18 �4
AOU Ferrara 7,42 1,77 15 14 �-1
ASUI Udine 5,40 1,77 16 21 �5

IRCCS S. Martino 10,68 1,73 17 8 �-9
AOU Careggi 10,69 1,62 18 7 �-11

AO  Terni 3,52 1,60 19 24 �5
OO.RR. Foggia 4,38 1,59 20 23 �3

Osp.  di Circolo e Fond. Macchi 5,03 1,57 21 22 �1
Osp. L. Sacco - Milano 5,67 1,56 22 20 �-2

AOU Parma 6,99 1,54 23 17 �-6

4

a
e
s
4
a
p
n
e
m

Osp. S. Paolo - Milano 3,43 1,52 

AOU Pol. Bari 7,00 1,48 

ASUI Trieste 3,51 1,33 

.1. Bibliometric analysis

Extracting the scholarly output showed a significant discrep-
ncy between the extracted data from the two repositories. When
xtracting the full scholarly output of the 18.255 authors in the
ample, Scopus resulted in 37,9 % more documents (66.409 Vs.
1.233). To a certain degree, this difference can be explained. First,
part from reviews, articles, conference papers, book chapters, Sco-

us also indexes books and editorials in their database. WoS  does
ot include these two categories into their core collection, thus
xplaining 9,7 % of the variation. Second, Scopus is known to be
ore extensive in their coverage including over 71 million records
24 26 �2
25 16 �-9
26 25 �-1

and covering over 23,700 peer-reviewed journals [53] while WoS
includes just over 20.000 peer-reviewed journals [54]. It is, there-
fore, possible that some articles are not indexed in both databases.
Third, since authors are searched using only name, surname, and
affiliation and it is possible that authors are indexed differently
in both databases resulting in a mismatch when extracting infor-
mation. However, at this stage, we  are unable to provide an exact
quantification of this observed variation.
When comparing the quality indicator of both databases and
benchmarking THs based on impact factor and FWCI, none of
the organizations remain at the same position. Interestingly, data
shows a positive correlation between the quality and quantity of the
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Fig. 2. Correlation between quality (FWCI) a

orks published by the THs. Haslam & Laham, hypothesized that
esearchers in more prestigious institutions may  follow a strategy
here the focus is more on the quality of published papers and less

n the quantity [55]. Our results contradict this hypothesis proving
 positive relationship between quantity and quality of published
orks indicating that THs publishing more documents also pro-
uce higher quality documents. However, it should be noted that
ith the current number of observations the relationship is weak

nd might not sustain with an increased sample size.
Archambault et al., 2009 provides evidence that indicators of

cholarly production and citations at the country level are stable
nd largely independent of the database reported and no sig-
ificant bibliographic differences between Scopus and WoS  are

ound [35]. We  were able to compare results on the individ-
al researcher, now suggesting that a significant difference exists
etween both repositories, rejecting the findings of Archambault.
owever, Archambault was unable to investigate the scholarly out-
ut on an individual level and focused on an institutional level.

.2. Impact on performance evaluation systems

The presented findings can have important implications for the
urrent use of performance evaluation systems in the healthcare
ector.

In traditional PESs data are measured, calculated and validated
y the organizations themselves, using benchmarking in order to
ompare results with others, on different levels such as individu-
ls, departments, and organizations [14]. Using secondary big data
ources opens new opportunities to benchmark outside the orga-
izational boundaries with other organizations on a national and

nternational level.
This reduces the role of each single TH in the collection of data

nd reassures the Regional or National Health System about the
eliability of the data itself, as there is a reduced risk of opportunis-
ic data manipulation. The benchmarking process, at a first glance,
ppears more robust.

Services to consult bibliographic information are publicly avail-
ble and easily accessible via the Internet. However, data in these
ystems are not managed, owned, and often not validated by the
rganization themselves, but by external parties such as Clarivate
nalytics and Elsevier which have partly a commercial interest.
specially since numerous studies have provided evidence about

naccurate information, falsification, and fabrication of data in
itation index services which affect and influence the bibliomet-
ic measures [56–59]. Additionally, metrics measuring the same
onstruct namely quality often differ from each other and are all
lished documents per researcher in Scopus.

subjected to their own advantages and disadvantages making com-
parisons challenging.

These indicators are an important management tool used by
the Italian government, the Regions and the THs. They use them
for monitoring and assessing performance, allocating financial
resources for research, and evaluating the General Managers’
performance. We  want to underline that choosing one of these
databases is not sufficient nor reliable to base important health
policy decisions on without including contextual information.

The differences between the two metrics found in the results, in
fact, highlight the intrinsic weakness of these metrics which, to be
effective, require a significant work to critically assess the meaning
using contextual information. Validation of the origin of the metric
is a key step in the age of Big Data before assessing the meaning of
the metric itself. Moreover, increasing the scope of benchmarked
organizations provides new insights to policymakers, and can sup-
port beneficial strategies when using PESs such as naming and
shaming [60] or rewarding organizations for higher performance
[61]. This goal can only be achieved if data are reliable. The fact
that the research indicators are based on systems such as WoS  and
Scopus does not guarantee per se the pursuit of this condition.

Health systems must accompany the use of these metrics with
a continuous sharing process with all the stakeholders of the sys-
tem and first of all with the researchers themselves [62]. This same
sharing process represents the first mechanism to align efforts and
commitment towards pursuing the overall mission of the health-
care system and it is the basis of the relationship of trust and esteem
that allows to feed and promote improvement processes.

Finally, other several issues should be mentioned possibly
influencing the presented results. First, although a representative
sample size of 18.255 authors was used, authors were not able
to validate each individual researcher. Names of researchers were
provided by all THs in the IRPES network, but authors were not able
to validate to what extent these researchers were actively working
for the THs or provide any descriptive statistics about these authors.
Second, data from WoS  was extracted and primarily validated by an
external commercial party, Research Value SRL. Due to commercial
interests’ authors were unable to assess the extraction procedure
to validate accuracy. Authors were able to validate the extraction
from Scopus by accessing the developers’ platform from Elsevier.
Since the authors were not able to compare the extraction accuracy
it is possible that the difference in the number of articles from Sco-

pus is attributed to a higher accuracy when querying Scopus. Third,
the scholarly output from WoS  was extracted in May  2018 and Sco-
pus 9 months later. The effect on the number of papers would be
minimal, however, the quality metrics might be affected due to
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his delay since impact factor and FWCI rely on the total number of
itations. It is, therefore, possible that the FWCI is positively skewed
ompared with IF.

Future research should address the topics mentioned above by
ligning the extraction method of WoS  and Scopus and perform
xtraction simultaneously. Additionally, by expanding the IRPES
ore THs can be included to improve generalizability on a national

evel. Next, a detailed study should be performed to analyze each
ocument type separately, since reviews have, in general, a higher

mpact than most other document types such as articles, letters,
otes [41]. Finally, other quality metrics can be included into the
nalysis to further contextualize FWCI with other quality indicators
y looking at, but not limited to, cross-checking grants, collabo-
ations with other research institutes, and percentage of papers
ublish in top 5 percentile journals.

. Conclusion

To our knowledge, no prior research was performed to iden-
ify and highlight the differences of research performance of THs
ith respect to quantity and quality metrics using their published
orks while including a large sample of individual physicians. Uti-

izing secondary Big Data sources for performance management
s, on the one hand, useful because they allow benchmarking at

 national and international level, but on the other hand, using
ifferent data sources to measure the same construct of quality
nd quantity, clearly lead to different results when benchmarked
gainst each other.

Research activities are an objective to be pursued and is part
f the mission of both the Healthcare System as a whole and the
roviders who operate within the System. Among the providers,

n the first place there are the THs, with their triple-fold mission
f research, care and training. Following their mission, THs have an
ntrinsic motivation to deliver high performance on all three pillars.

easuring the performance of the research activities is essential
ut complex. Web-based tools allow to ensure a benchmarking pro-
ess on different levels and can be effectively used at a Healthcare
ystem level for different governance purposes such as planning,
esigning incentives for research, and allocating resources. Web-
ased tools have weaknesses and require a formal internal data and
alidation process to avoid self-referral. This can be overcome by
etting up a transparent process shared among health profession-
ls, hospital management and policymakers, which can contribute
nd in turn improve research performance.
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