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What is the performance in public
hospitals? A longitudinal analysis of
performance plans through topic modeling
Guido Noto1*, Andrea Carlo Lo Verso2 and Gustavo Barresi1

Abstract

Background: Both the concept of performance and the role of hospitals in health systems evolved significantly in
the last decades. Today, the performance in health could be defined as the ability to create ‘population value,’ and
the hospitals’ role is to support this aim by providing acute care and by integrating and coordinating their activity
with other settings of care. This research aims to assess how and with what degree the management of public
hospitals have embraced in practice the updated concept of performance and their new role.

Result: The paper analyses 181 performance plans of 48 Italian autonomous public hospitals over a nine-year
period through the topic modeling algorithm called Latent Dirichlet Allocation (LDA). This is a method that allows
for analysing large textual corpora that generates a representation of the latent topics discussed therein. The
concept of performance in public hospitals was framed into 15 topics resulting from the analysis of the hospitals’
performance plans. The prevalence of each topic was analysed through the period considered so as to understand
the evolution of performance-related practices over the last decade.

Conclusion: In recent years, the concept of performance in hospitals evolved toward the adoption of an outcome-
based and population-based perspective. Additional effort should be devoted toward improved collaboration and
integration of care with other settings.
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Introduction
The concept of performance was extensively introduced
in Public Administration with the adoption of New Pub-
lic Management (NPM) reforms [1]. Originally, accord-
ing to the NPM paradigm, the performance was mainly
intended as the capability of public organizations to pur-
sue efficiency and increase productivity in the delivery of
public services [1–3]. In the last decades, however, the
concept of performance has significantly evolved
through the emerging wave of the so-called post-NPM
initiatives [2]. In particular, public management scholars

today agree that performance should not be focussed ex-
clusively on the input and the output produced by single
public organizations – i.e. the result of an effort toward
greater efficiency and productivity – but should be
mainly conceived as the broader outcome achieved in
partnership with a wide set of stakeholders for the bene-
fit of the wider community [4, 5].
The healthcare sector has not escaped the above-

described trend [6–10]. Particularly, due to changes in
the epidemiological context that characterize modern
societies, public hospitals have been called, in recent
years, to increasingly focus on outcomes at the popula-
tion level and to integrate their actions with the other
providers and stakeholders of the healthcare sector [11].
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Both the renewed concept of performance and the
new role of hospitals in health systems are quite consoli-
dated in literature, however, it is difficult to assess how
and with what degree the management of public organi-
zations have embraced them in practice. Thus, the re-
search questions this contribution aims to answer are:
how is performance defined, conceived, and interpreted
in public hospitals practice? To what extent public hos-
pitals embraced and are embracing the theoretical para-
digms emerging in the literature with regards to
performance?
In order to investigate the renewed concept of per-

formance and its adoption trends, the paper analyses the
performance plans of a wide number of public health-
care organizations in Italy through topic modeling.
These management reports are produced annually and
are publicly disclosed. The aim of the management re-
ports is to define the performance targets to be achieved
by the organization and its employees. More precisely,
the dataset comprises 181 reports published by 48 au-
tonomous public hospitals between 2011 and 2019,
counting 9162 pages overall. Topic modeling allows for
analysing this large textual corpus through an algorith-
mic procedure that generates a representation of the la-
tent topics discussed therein [12]. The advantage of this
technique is that it joins the human ability to interpret
the semantic content of topics with precise quantifica-
tion of how much any given topic is prevalent within
each unit of analysis (e.g., a document, a paragraph, a
page).
Italy represents an interesting case to study since it

has introduced the first NPM reforms in the early
1990s [7, 13, 14]. In particular, the Italian National
Health System (INHS) is a regionally based universal
coverage system which adopts the Beveridge financing
model [15]. Since the early 1990s, under the NPM
wave, legislative reforms have gradually transferred
political, administrative, fiscal, and financial responsi-
bilities from the national government to regional au-
thorities [15]. Each regional authority receives funds
from the central government and defines its own
health plans and strategies. Regional authorities pro-
vide health services through: i) Local Health Author-
ities (LHAs), i.e. geographically based organisations
financed by capitation, which deliver public health,
community health services, and primary care directly
as well as secondary and specialist care through dir-
ectly managed facilities, or by purchasing services
from public hospital institutions or private accredited
providers; ii) autonomous public hospitals focused on
acute care and financed by service tariffs; and iii) pri-
vate providers (accredited with the INHS) financed by
service tariffs. This research focuses on autonomous
public hospitals.

As in other countries, NPM reforms were gradually
substituted by post-NPM initiatives. The last reform that
could be labelled as an NPM initiative was introduced in
2009 (see. Law 150/2009, also known as “Legge Bru-
netta”) and was mainly oriented at introducing the prac-
tice of performance evaluation at both individual and
organizational level [16] through the adoption of per-
formance plans that public organizations are required to
prepare, update, and publish every year. The decision to
focus on public hospitals is due to the fact that in 2015 a
ministerial decree (DM 70/2015, also known as “Decreto
Balduzzi”) was published in order to guide public hospi-
tals in changing their role and organizational structure
toward better integration with the regional health system
in which they operate. This could be labelled as a post-
NPM initiative that also accounts for the evolved role of
public hospitals.
The article is structured as follows. The next section

reports a review of the literature on the evolving role of
hospitals with a focus on performance-related aspects.
The third section presents the methodology adopted and
how this has been applied to the research. The section
that follows reports the evidence emerging from the ana-
lysis. Last, discussions and practice implications are
presented.

Theoretical background
The literature on performance in health has been mainly
tackled through the lenses of performance management
and measurement [10]. The seminal paper dealing with
performance measurement in health has been written by
Donabedian [17]. This has been extensively re-called
even by most recent literature [18–21]. In this contribu-
tion, the author focuses on three levels of analysis,
namely structure, process, and outcome. The latter con-
siders the most frequently used indicators of quality of
medical care (e.g. 30-day mortality indicators, re-
admissions, etc.) and concerns the impact that health
care has on the health status of patients. The process do-
main, instead, aims at measuring whether the output of
care processes is achieved. Such processes can be con-
sidered as intermediate results to be addressed in order
to achieve end-results. Lastly, the structure domain con-
cerns the adequacy of resources (financial, human, and
equipment) needed to foster processes and, therefore,
outcomes.
In the healthcare sector, performance measurement

has been largely focussed on the hospital setting since,
on average, it accounts for between 22 and 42% of the
total national healthcare funds [22], and it focuses on
services and activities that are easily measured if com-
pared to other settings such as prevention or primary
care. In every health system, hospitals are in charge of
the care and management of acute episodes. Since the
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implementation of NPM reforms, public hospitals
have been provided with performance management
tools aimed at fostering their processes in terms of
productivity and efficiency in delivering acute care
and ambulatory services [6, 23, 24]. In this historical
phase, hospital performance was conceived and mea-
sured as the ability to produce as many treatments as
possible with the available resources and to increase
financial margin [25, 26].
This way to conceive performance may have provoked

unintended consequences [27–30] – e.g., delivering non-
appropriate but profitable services – mainly related to
the strengthening of a “silo” logic [31] according to
which public hospitals are conceived as autonomous or-
ganizations in competition with other health organiza-
tions operating in the same national health system [25].
To overcome this issue, in the first decade of the XXI

century, the concept of healthcare performance has been
re-defined as the ability to create value [32–34]. Porter
[32] identifies value as the relationship between the ac-
tual patient health outcomes and the cost of treatments.
Thus, according to this definition, hospitals create value
when they treat acute episodes of patients achieving
good outcomes and containing costs when compared to
alternative solutions.
In recent years, healthcare organizations have been ex-

posed to an increased complexity deriving from changes
in epidemiological conditions – such as population age-
ing– which are determining new care needs mainly re-
lated to the increasing emergence of chronic diseases.
Due to their mission, hospitals cannot fully address
chronic patients’ needs which are continuous and do not
decrease over time. In fact, in these cases, health systems
goals are not exclusively related to the delivery of good
services or treatments, but to maintain the best possible
quality of life for patients and to provide continuous
care. Dealing with these emerging needs requires collab-
oration between different professionals operating in dif-
ferent organizations and care settings [26, 35]. Due to
that, public hospitals all over the world have been called
to integrate and coordinate their activity with the other
organizations and providers of the health systems in
which they operate [11, 36, 37].
The reference theoretical paradigm supporting this

change is the ‘population value’ one [38, 39]. According
to this paradigm, value does not exclusively correspond
to the achievement of better patient outcomes with the
available resources but is the ability of the health system
to provide care to the people that could benefit most
from it [38–40]. A health system creating value is thus a
system in which the people receiving care are those who
could benefit the most from it [26, 39]. As a conse-
quence, new strategies and actions have been designed
and implemented to guide the evolution of hospitals’

role toward improved coordination, integration, and
continuity of care [37, 41].

Method
The research design consists in the application of text-
analysis to a dataset comprising all of the available per-
formance plans of Italian autonomous public hospitals
from 2011 to 2019 (see table in the Additional file 1).
Performance plans are administrative documents pre-
pared by the top management of each Italian public
organization. These identify the organizational objectives
and define the indicators to be used to measure, moni-
tor, and evaluate organizational performance. These in-
dicators are also adapted to the organizational structure
and thus attributed to each organizational unit and indi-
vidual. In particular, the national guidelines to prepare
performance plans identify four building blocks to be de-
veloped: i) the mission, organization, and personnel of
the administration; ii) the three-year objectives, indica-
tors, and targets; iii) the annual objectives, indicators,
and targets; iv) the translation of the organizational ob-
jectives into individual ones.
A total of 181 performance plans, amounting to 9162

pages and 2.8 million words, have been collected from
the institutional websites of 48 autonomous Italian pub-
lic hospitals over the period 2011–2019.
A pre-processing step is always needed in text-analysis

to clean up the corpus. In this case, following a consoli-
dated practice, the authors removed Italian stop words
(i.e., highly frequent words that convey little meaning
such as “the”, “and”), very infrequent words (recurring
less than three times), words shorter than three charac-
ters, punctuation, and numbers. After this procedure,
the text corpus comprises a total of almost 1.5 million
analysable words. Given this large amount of textual
data, the authors decided to resort to unsupervised text-
analytical techniques in order to distil the thematic nu-
clei addressed therein. In particular, data analysis is per-
formed through topic modeling: an algorithm-based
technique originally developed in the field of computer
science and natural language processing and increasingly
adopted in management studies. Differently from other
automated content analysis procedures, this method
generates a list of topics recurring in large textual cor-
pora without the aid of predefined, explicit dictionaries
or interpretive rules [12]. The most widely adopted topic
modeling algorithm, Latent Dirichlet Allocation (LDA
henceforth), is based on the idea that documents are
represented as random mixtures over latent topics, and
each topic is characterized by a distribution over words
[42]. The output of a topic model generated through
LDA thus comprises a set of clusters (topics) of words
consistently co-occurring in units of text and the distri-
bution of these topics over the entire textual corpus.
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This yields a quantitative measure of the extent to which
every single word is associated with any given topic, and
of the weight (i.e. prevalence) that each topic has in any
given unit of text.
Topic modeling is thus a technique that joins a purely

inductive, data-driven quantitative text-analysis with an
interpretative endeavour of the analysts who attribute
meaning to the topics [12, 43]. The only parameter
which is a priori imposed on the model is the number of
topics. Although some quantitative techniques to evalu-
ate the quality of topic models have been developed in
the past years, the selection of the right number of
topics in terms of their interpretability is usually based
on the analysts’ capability to attribute meaningful labels
to each topic and to the desired granularity of the overall
model [44].
After having run models with 12 to 25 topics, the au-

thors decided to base the analysis on the 18-topic model.
This choice has been reached after a careful inspection
of each model aided by the visualization tool LDAvis
[45], which displays through multidimensional scaling
the proximity among topics in terms of their co-
occurrence in documents and, as a proxy, in terms of
their semantic similarity. Furthermore, the appropriate
interpretation and labelling of each topic’s content have
been achieved through multiple stages of comparison of
each author’s own understanding of the words compos-
ing the topics and by constantly referring to the original
texts. A common practice in topic modeling is to focus
the analysis onto a certain subset of topics, as some
topics’ meaning may result as indeterminate [46]. Since
three topics were made of rather uninformative combi-
nations of words, they have been discarded from the fol-
lowing analysis. As a result, the analysis focussed on the
remaining 15 topics.
This initial interpretative effort has been performed by

following a purely inductive approach aimed at defining
the topics with descriptive labels. In a subsequent phase
of analysis, some of the emerging meanings attached to
each topic have been observed to match with the theor-
etical paradigms outlined in the previous section such as
population value, performance management and collab-
orative governance. Thus, the inductive topic analysis
has been imbued with further meanings by grouping
clusters of topics according to theoretical categories de-
rived from the literature.
Finally, in order to appreciate the dynamics of per-

formance plans’ content, the authors grouped the 15
topics also on a temporal basis (i.e., by triennia), gauging
how the aggregate prevalence of each topic across docu-
ments varied from time period to time period. More pre-
cisely, the prevalence metrics (i.e., how much a given
topic weights in the composition of a textual unit) has
been averaged over the total number of pages of

performance plans issued in each triennia. To better ex-
plain the sample analysed, a table which reports the
pages of the documents per hospital and region was in-
cluded in the Additional file 1.

Results
As mentioned in the previous sections, the topic model
applied to these documents identified fifteen (15) differ-
ent topics that characterize their content. These are dis-
played and labelled in Table 1.
The topics identified have been clustered into 6

macro-categories. The first category is related to the
normative and regulatory aspects of the performance as-
sessment and evaluation in Italian public organizations.
This includes the topics 1, 2, 6 and 13 labelled “Perform-
ance cycle”, “Performance evaluation”, “Legal frame-
work”, “Corruption risk prevention and transparency”.
“Performance cycle” identifies content related to the

functioning of the performance cycle assessment accord-
ing to the Italian Law 150/2009 requirements.
“Performance evaluation” topic is focussed on the cri-

teria established to evaluate individual staff performance,
namely how organizational performance is declined at
the individual level.
“Legal framework” is a topic characterized by those

words representing the legal framework characterizing
the performance assessment cycle and the laws and de-
crees which guide organizational and individual
behaviours.
“Corruption risk prevention and transparency” is one

of the topics introduced by the Italian Law 150/2009 to-
gether with the performance cycle assessment. This fo-
cuses on the requirements public organizations in Italy
should comply with in order to prevent corruption and
to disclose information to the public.
The second category includes strategic elements which

characterize public hospitals. This is composed of the
topics 3, 5 and 7, i.e. “Vision and mission”, “Strategic
analysis” and “Identity”.
“Vision and mission” topic refers to those parts of per-

formance plan documentation in which the vision and
the mission of the hospital are defined and made expli-
cit. As previously anticipated, this is one of the content
that the law and the related decrees require in the prep-
aration of the performance plan.
“Strategic analysis” groups the part of the documents

in which the analysis of the internal and external envir-
onment is performed. This is often carried out through
the application of the SWOT (Strengths, Weaknesses,
Opportunities and Threats) matrix.
“Identity” topic refers to the content in which the

organization presents itself to the wide range of stake-
holders. In this topic emerges an important role of these
hospitals as training and research centres.
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A third category considers the topics which refer to
the governance and organizational settings. These are
“Governance structure” and “Specialized care structure”.
“Governance structure” topic is related to the definition
and description of the different bodies characterizing the
hospital management, e.g. directors, auditors, etc.; while
“Specialized care structure” lists the departments or
units focusing on specific specialities such as surgery,
cardiology, emergency, paediatrics and so on.
These first three categories are the most stable in

terms of content, meaning that they refer to parts and
sections of performance plans which are often repeated
over the years.
The fourth category includes topics 4 and 14 which

focus on the integration of hospital activity with the
health system in which they operate and the reference
population. These are here named “Networks and care
pathways” and “Population and demographics”.
“Network and care pathways” is a topic focussed on

the organization and management of care pathways for
which the hospital plays a key role (chronic diseases,
maternal pathway, oncology, etc.). In this sense, it repre-
sents the effort of the hospitals toward better integration
and collaboration with the other stakeholders operating
in the health system.
“Population and demographics” refers to the popula-

tion health status and characteristics of the territory in
which the hospital operates. It represents the willingness
of the hospitals to embrace a population perspective
when planning their activity.
A fifth category is related to the resources that Dona-

bedian taxonomy would consider as part of the struc-
tures. The related topics are 10 and 15, i.e. “Economic
and financial resources” and “Human resources”. “Eco-
nomic and financial resources” groups all the contents
referred to the balance sheet such as revenues, expendi-
tures, investments, and other financial measures. “Hu-
man resources” topic refers to the typology and
numerosity of staff and professionals working in the hos-
pitals, and to recruitment policies.
Two other topics - i.e. 9 and 11 - characterize the per-

formance indicators category. These are “Processes” and
“Outcomes”. Both topics are mainly composed of words
and expressions coming from the description and for-
mulation of the hospitals’ management’s performance
indicators. “Processes” groups those indicators which
measure healthcare processes. As such, these indicators
are mainly focused on outputs and productivity. “Out-
comes” refers to those indicators which are aimed at
measuring the outcomes of care. These outcomes in-
clude mortality indicators and other outcomes proxies
such as caesarean sections, etc.
The identification and classification of the above-

described topics characterise the way in which

performance is actually conceived by public hospitals in
Italy at the managerial level. In particular, the topics
classified in the strategy, integration, structure and per-
formance indicators categories are the ones that better
describe the concept of performance; while regulation
and organizational settings categories are related to the
formal and static dimensions of performance.
A longitudinal analysis of the prevalence of the identi-

fied and previously described topics allow us to under-
stand how the concept of public hospital performance
evolved in Italy in the period considered. In particular,
the topics which are most relevant for our analysis are
the ones related to integration, structure and perform-
ance indicators – i.e. “Network and care pathway”,
“Population and demographics”, “Economic and financial
resources”, “Human resources”, “Processes” and
“Outcomes”.
In order to deal with the different distribution of data

available, results have been grouped into three triennia:
2011–2013; 2014–2016; 2017–2019. This choice is re-
lated to the need for managing a set of data in which
some years were underrepresented.
Figure 1 displays the prevalence of these topics over

time aggregated by triennia.
Starting from the most relevant topic in terms of rela-

tive weight, we may notice that “Network and care path-
ways” topic, although maintaining a relatively high
relevance, decreases in prevalence from 8.25% – in the
first three-year period – to 5.62% in the last one.
“Process” topic overall increases its prevalence from

5.09% in 2011–2013 to 5.65% in 2017–2019 – despite a
slight downturn in the second triennium.
“Economic and financial resources” topic shows a

slight improvement from 3.59 to 4.28%, while “Human
resources” slightly decreases in prevalence.
“Population and demographics” topic experiences an

interesting growth between the first and the second tri-
enniums and remains more or less constant in the third
one.
Last, “Outcome” significantly increases its contribu-

tion, becoming one of the most significant topics ana-
lysed in the last period even though it was one of the
less prevalent during the first years considered in the
analysis.
In order to provide a comprehensive view of the topics

dynamics, the results of all topics are reported in
Table 2.

Discussions
Performance is a dynamic concept that evolves along
with individual, organizational, and societal changes.
Thus, defining performance makes sense if related to a
specific type of unit (e.g., an organization) at a specific
time. The approach used here to explore the concept of
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performance in autonomous public hospitals adopts this
perspective. In particular, the empirical analysis concerns
a set of organizations that share a mission, role, and in-
stitutional environment.
The identification of the topics made here cannot ig-

nore the changes and evolution that occurred in the
public sector and the health sector in the last decades.
This is the reason why the theoretical background
adopted by the authors refers to the key theories and
paradigms well established both in public management
and healthcare management literature.
First of all, a framework that was key in order to sup-

port the authors in the categorization of the topics de-
scribing performance in health is the Donabedian one
[17]. Through these lenses, it was possible to connote

those topics related to structures, processes, and out-
comes. In particular, the topics describing structure were
two: one focussed on economic and financial resources,
which remains more or less stable over time, and one re-
lated to human resources, which experienced a decrease
in prevalence in the last triennium. This may be related
to the Italian legislators’ constraints on human resources
recruitment, which reduced the decision powers of re-
gional health systems and consequently of public hospi-
tals [30].
The topic related to process measures of performance

always represented a pillar in the assessment of hospital
performance due to their measurability in terms of out-
puts and the importance given to efficiency and product-
ivity inherited by NPM reforms. This is demonstrated by

Fig. 1 Topics’ prevalence dynamic

Table 2 Topics dynamics

Topic Category 2011–2013 2014–2016 2017–2019

1: Performance cycle Regulation 15.01% 13.58% 11.14%

2: Performance evaluation Regulation 11.96% 10.01% 9.57%

3: Vision & Mission Strategy 9.19% 10.23% 8.71%

4: Network and care pathways Integration 8.25% 7.68% 5.62%

5: Strategic analysis Strategy 8.22% 6.18% 5.88%

6: Legal framework Regulation 3.22% 4.65% 5.39%

7: Identity Strategy 6.94% 4.82% 4.06%

8: Governance structure Organizational settings 5.77% 5.51% 4.09%

9: Processes Performance indicators 5.09% 3.86% 5.65%

10: Eco-Fin resources Structure 3.59% 4.22% 4.28%

11: Outcomes Performance indicators 2.31% 2.86% 5.62%

12: Specialized care structure Organizational settings 5.20% 4.41% 4.20%

13: Corruption risk prevention and transparency Regulation 1.00% 4.11% 3.29%

14: Population and demographics Integration 2.91% 4.75% 4.15%

15: Human resources Structure 3.33% 4.07% 2.91%
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the rising importance of the topic over the period
considered.
What is of particular interest is the dynamic character-

izing the “outcome” topic. Although poorly represented
at the beginning of the period analysed, outcomes be-
come particularly relevant to represent performance
in the following years until becoming as much repre-
sented as processes. This important result confirms
that practice adopted the multiple suggestions deriv-
ing from public management literature, which, in the
last decades, highlights the importance of measuring
outcomes when assessing and managing
organizational performance [4, 8, 47]. The increasing
relevance of outcome could also be motivated by the
introduction in the early 2010s of national, regional,
and inter-regional programmes to measure health care
performance across the healthcare providers of the
Country such as the National Outcome Evaluation
Program (Programma Nazionale Esiti – PNE) devel-
oped by the Italian National Agency for Health Ser-
vices (Agenzia per Nazionale per i Servizi Sanitari -
Age.Na.S.) and the Inter-Regional Performance Evalu-
ation System developed by the Management and
Health Laboratory of Sant’Anna School of Advanced
Studies [48].
The other theoretical framework adopted by this re-

search is the population value one [38]. Population value
combines the concept of value in health as defined by
Porter [32] with a population perspective. A population
perspective encompasses whole populations (i.e., defined
by geography, insurance coverage, or attribution) and
not only those with specific illnesses or needs [10, 49].
In this sense, hospitals are called to consider the impact
of their activity on the population they are directly or in-
directly serving. In this sense, the growing attention of
performance plans on the epidemiological characteristics
of the population served by the hospital may demon-
strate the progressive adoption of such a population per-
spective – see “Population and demographics” topic
dynamic.
What shows a countertrend with regards to the litera-

ture discourse on performance in health is the dynamic
characterizing the “Network and care pathways” topic.
As one may notice from Table 2, although it remains
one of the key topics addressed by hospitals’ perform-
ance plans, the relative weight of this topic decreases
from 8.25%, in the first triennium, to 5.62% in the last
one. This result is surprising because, in the last decade,
both public management [50, 51] and healthcare man-
agement literature [11, 35, 37, 41] emphasized the im-
portance of the concept of collaborative governance,
networks, and integrated care. Moreover, in Italy, the
Ministerial decree nr 70 of 2015 aimed at translating
some of these concepts into practice and health system

regulation. Such a result could be explained in two ways.
One explanation could refer to an implementation gap
currently existing between what literature suggests and
what practitioners do. Although this explanation could
be considered valid – acknowledging that the theory-
practice gap exists in almost all social sciences and disci-
plines – it does not stand if we consider that Italian law
already aimed at fostering networks and care pathways.
Another explanation could be based on the hypothesis
that this theoretical paradigm shift has not been sup-
ported by performance plans, but other management
tools have been employed to address it. Moreover, it is
also important to remark that this decreasing trend is
expressed in relative terms. A decrease of the same en-
tity was also experienced by other “stable” topics such as
“Performance cycle” or “Performance evaluation” which
refers to parts of the documents that do not change
much over the years because of their compulsoriness
(see Table 2). Therefore, the attention given to this topic
by performance plan could be considered as stable in ab-
solute terms and such a decrease could be attributed to
the fact that performance plans, since their adoption, are
broadening their scope and content. In fact, the average
number of pages increases from 39 – in the first trien-
nium – to 55 in the last one (see Additional file 1). This
demonstrates that performance plans are becoming an
effective management tool to support the designing of a
performance management system from the definition of
strategies to the identification of performance targets
and the evaluation of results. In the first years of adop-
tion, this tool, introduced by the Italian law 150/2009,
was mainly prepared so as to comply with a legal re-
quirement and, in the first triennium analysed, the most
relevant topics in these plans were those related to com-
pulsory contents. Through the years, other topics re-
ferred to the management and measurement of
performance emerged, such as the “outcome” and the
“population and demographics” one.
The results obtained and related to the evolution of

the concept and the dimensions used to assess and ad-
dress performance, confirm a global trend according to
which performance is conceived as a multidimensional
construct comprehending structure, process, and out-
come measures at both the institution and inter-
institutional or population level [20, 52–54]; hospitals
are thus called to measure and manage performance
consistently [24, 55].
The adoption of topic modeling techniques revealed to

be an effective solution to understand management deci-
sions and processes when these are reported in docu-
ments. In fact, differently from other content-analysis
techniques, this methodology does not require the adop-
tion of predefined dictionaries by implementing a purely
bottom-up process for uncovering texts’ semantic
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structure that, being independent of human coders, is
not constrained to the analysis of small-scale samples. In
this way, the method used here yields an analysis that
preserves the overall semantic fidelity of textual data,
allowing the researchers to explore broad and complex
contexts, such as national health care systems, with rela-
tive computational ease.
To the authors’ knowledge, this is one of the first stud-

ies adopting topic modeling in the health sector [56, 57],
and the first one focussing on the concept of perform-
ance. The interesting results obtained and here discussed
suggests that further researches could adopt this meth-
odology to focus on complex issues such as hospitals’
performance.
This study presents some limitations. The first one re-

fers to the methodology itself. One main limitation of
topic modeling, and of other so-called bag-of-words ap-
proaches to text analysis, is the assumption that the
meaning of texts is only conveyed by words’ frequency
and co-occurrence within units of analysis. This
amounts to ignore the importance of words order, of lo-
gical connectors and of other functional words [58].
Another limit of the study is related to context ana-

lysed, i.e. the exclusive focus on autonomous public hos-
pitals operating in the Italian health system. Although
this last can be considered as a virtuous health system,
its governance setting, financing scheme and
organizational structure certainly have influenced the re-
sults obtained which, due to that, are not entirely
generalizable. To overcome such a limitation, future
studies may also involve other kinds of healthcare orga-
nizations (such as LHA or private hospitals) and provide
international benchmarking. Moreover, it could be use-
ful to integrate this study with other sources of informa-
tion such as scientific articles and grey literature.
Further studies may also consider as a level of analysis
the regional health systems to check whether hospitals
belonging to different systems conceive and address per-
formance differently.

Conclusions
This article aims at verifying the existence of gaps and
differences between literature and practice on the dis-
course related to hospital performance. In particular,
through an analysis of the performance plans of Italian
public hospitals, the paper identifies those topics charac-
terising hospital performance as intended by the hospi-
tals’ management. This was then compared, in the
discussion section, against public management and
healthcare management literature interpretation of pub-
lic hospital performance.
Answering the first research question of this study –

i.e., how is performance defined, conceived, and inter-
preted in public hospitals practice? – the authors

identify and discuss 15 topics. Excluding those related to
the regulatory framework, it emerges that today’s per-
formance can be described by a substantial equilibrium
of aspects related to structures, outputs, and outcomes
and to the ability to take care of the reference popula-
tion through the integration and coordination with other
health system stakeholders. This way to conceive hos-
pital performance is the result of a process that wit-
nessed the growing importance of the topic related to
outcomes and population over the last decades.
For what concern the second research question – i.e.,

to what extent public hospitals embraced or are embra-
cing the theoretical paradigms emerging in the literature
with regards to performance – the finding reveals that
while hospitals are progressively adopting outcome-
based performance management and the population
value paradigm, decreasing attention has been devoted
to the topic representing collaborative governance and
integrated care. In this sense, considering the evolution
of epidemiological and governance conditions all over
the World, public hospitals’ managers may consider the
opportunity to give back priority to such an important
aspect also in this kind of documents.
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