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Abstract
The National Health Service and its resources represent a complex system in which
operate many heterogenic and dynamic factors, such as the plurality of the health services,
the various management models, the specialized skills, the different professional roles
(both technical-healthcare related and economic-administrative ones), the heterogeneity of
processes, the specificity of the singular health needs and the results to be reached. In this
context, the realization of safe and reliable treatments is inspired to the principle of
pursuing the safeguard of life, of physical and psychical health of the sick person and the
relief of suffering, conjugating the affordability of the management.
Recently, a novel coronavirus pneumonia (2019–nCoV) outbreak occurred in
Wuhan, China, rapidly spreading first to the whole country, and then globally, also in Italy,
causing widespread concern.
Italy was the second country in the world to face a wide epidemic of COVID-19
after China. The ratio of the number of fatalities to the number of cases (case fatality ratio,
CFR) recorded in Italy was surprisingly high and increased in the month of March. The
older mean age of population, the changes in testing policy, and the methodological
computation of CFR were reported as possible explanations for the incremental trend of
CFR, a parameter theoretically expected to be constant. In this brief report, the official data
provided by the Italian Ministry of Health were analyzed using fitting models and the linear
fit method approach. This last methodology allowed us to reach two findings. The trend of
the number of deaths followed a 1–3-day delay of positive cases. This delay was not
compatible with a biological course of COVID-19 but was compatible with a health
management explanation. The second finding is that the Italian number of deaths did not
increase linearly with the number of positive cases, but their relationship could be modeled
by a second-order polynomial function. The high number of positive cases might have a
direct and an indirect effect on the number of deaths, the latter being related to the
overwhelmed bed capacity of intensive care units.
From the perspectives of early warning and identification of risk, risk monitoring,
and analysis, as well as risk management and handling, this paper proposes corresponding
solutions and recommendations, which include institutional cooperation, and to inform
national and international policy-makers.
This paper provides a possible systematic response, even following a business
approach, to problems concerning the issues of safety of the treatments and of the
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management of the risk linked to the delivery of the health services that still, to date, and in
countries with highly evolved healthcare systems, such as Italy, do not always find an
adequate solution.

Keywords: Health authorities, management, clinical risk, welfare, patient, safety,
COVID-19, Wuhan, Italy

1. Introduction
The National Health Service and its resources represent a complex system in which operate many
heterogenic and dynamic factors, such as the plurality of the health services, the various management
models, the specialized skills, the different professional roles (both technical-healthcare related and
economic-administrative ones), the heterogeneity of processes, the specificity of the singular health
needs and the results to be reached (Comite 2018). In the healthcare sector, indeed, there are many
factors concurring to define the “risk degree” of the system; and they can be schematically grouped in
the following categories:
a) Structural-technological factors, represented by the features of the healthcare unit, of the plant
design (design and maintenance), by the safety and logistic of the environments, by the
equipment and the tools (functioning, maintenance, renovation), by the infrastructures,
coverage, digitalization and automation;
b) Organizational-managerial tools and work conditions represented by the organizational
structure of the system (roles, responsibilities, work distribution), by policy and management of
human resources (organization, leadership styles, incentives system, supervision and control,
training and updating, workload and shifts), by the organizational communication system, by
the ergonomic aspects ( such as, for example, monitor, alarms, noises light) and by the policies
aimed at promoting the safety of the patient (guidelines and patient diagnosis/treatment plan,
error report system);
c) Human factors (both individual and team-related), which identify in the characteristics of the
staff (perception, attention, memory, ability to make decisions, perception of responsibility,
mental and physical conditions) in the professional skills, in the interpersonal and group
dynamics and in the subsequent level of cooperation.
d) Users characteristics, such as epidemiology and socio-cultural aspects (demographic aspects,
ethnicity, socio-economic environment, education, ability to manage situations, complexity and
compresence of acute and chronic conditions), social networking;
e) External factors including the regulation and the obligations set out by the Law, the financial
limits, the socio-economic-cultural context, the influence of the public opinion and of the
media, of the professional organizations and public protection organizations as well as of the
insurance companies.
In this context, the realization of safe and reliable treatments is inspired to the principle of
pursuing the safeguard of life, of physical and psychical health of the sick person and the relief of
suffering, conjugating the affordability of the management (Barresi 2014).
The Law has placed at the base of the issue the concept of prevention of adverse events linked
to the delivery of the health service, and of the related consequences.
However, the observation of the facts indicates that the actions realized in order to reduce the
incidence of adverse events that are evitable in the Healthcare sector, even in developed countries, are
still insufficient, with financial effects that are, however, intolerable. The negative financial effects
occur especially in legal proceedings and compensations, in diagnostics and treatments, in negative
exposure and damaged reputation, as well as in social costs, in the form of growing morbidity of the
population, reduction of the working ability, loss of trust in the health system and in the institutions. It
has therefore become a priority to make some changes in the health organizations in order to respond
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to the regulatory requirements as well as to satisfy old yet new ethical and deontological principles
meant to safeguard health (Ministry of Health, Department of quality, general management of
healthcare planning, of the levels of assistance and of the system ethical principles 2018).
As in other complex systems, even in the healthcare sector some accidents and mistakes may
occur, which are comparable to a “business risk” that, even intuitively, appears to be proportional to
the complexity of the system itself.
It is important, therefore, to provide a possible systematic response, even following a business
approach, to problems concerning the issues of safety of the treatments and of the management of the
risk linked to the delivery of the health services that still, to date, and in countries with highly evolved
healthcare systems, such as Italy, do not always find an adequate solution (Comite 2017).

2. The Clinical Risk, Principles and Models
Every health organization may define itself as a complex system in which the activity is executed with the
succession of a series of actions in which human, technological, environmental and other factors intervene.
In this respect, the extreme complexity of every health organization makes it so that the risk of
an adverse event is a built-in element, therefore ineradicable. The management of the risk has,
therefore, the purpose to contain and/or avoid adverse events, through a process of systematic
identification, evaluation and treatment of the present and potential risks linked to the activities
conducted within the health structure.
By the term “clinical risk” is defined the possibility that a patient suffers an “involuntary
damage or discomfort, attributable to the treatments received, which causes an extension of the time
spent in hospital, a worsening of his/her health conditions or death” (Bizzarri, Farina 2018) (table 1).
The term “health treatments” includes the diagnostic investigation.
Table 1:

Clinical risk glossary

An unexpected, unintentional or undesirable event related to the treatment process, not associated to
the clinical condition of the patient, which entails a damage to the patient, with or without after-effects
or an extension of the time spent in hospital
Failure in executing an action as planned (execution error) or choice of an incorrect plan in order to
Active fault
reach a certain objective (planning error); it occurs shortly after the adverse event.
A failure in executing an action that has happened far back in time and space from the adverse event.
Latent fault
A particularly serious adverse event, potentially descriptive of a serious malfunctioning of the system,
which may entail death or serious damage for the patient, and that determines a loss of trust of the
citizens toward the Healthcare system. Because of its seriousness, it is sufficient for any of these
Sentinel event
events to happen once for the organization to: a) operate an immediate survey to verify what
eradicable or reducible factors have caused or have contributed to cause it and b) implement adequate
corrective measures.
Any negative consequence deriving from the occurrence of the event
Damage
An event that has caused or that had the potentiality to cause an adverse event
Accident
High risk situations or events that, for fortuitous reasons or because of a prompt intervention of an
Near Miss
operator have not determined an accident
Protection of the patient, divided in physical or technological barriers (hardware), operational barriers
(software, procedures, checks, organizational system) human barriers (healthcare staff, the patient
Barriers
himself and/or his relatives)
Factors that have contributed to the realization of the human error, due to some characteristics of the
Contributing
patient, factors linked to the task, individual factors, factors linked to the work team, factors linked to
factors
the work environment, organizational factors, factors linked to the institutional background.
Potential condition or event, intrinsic or extrinsic to the process, that can modify the expected outcome
of the process. It is measured in terms of probabilities and consequences, as the product of the
probability that a specific event might occur (P) and the seriousness of the damage that results from it
Risk
(G); in the calculation of the risk is also considered the ability of the human factor to understand ahead
of time and contain the consequences of the potentially damaging event ( K factor)
Source: http://www.salute.gov.it
Adverse event
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The clinical risk management activity deals, through specific actions, with identifying,
preventing and managing the error risk in the health care sector, by creating a culturally favorable
environment for the reporting of adverse events and by learning from these events as a guarantee for
the patients (Casati 2000).

3. Identification, Analysis and Risk Management Methods and Tools
Risk is innate in any human activity. There are no zero-risk activities. Safety is, therefore, the
protection against unacceptable risks. To study adverse events or almost-adverse events so as to
identify the causes that mostly have contributed to them and to learn from one’s mistakes may avoid
that such an event may recur.
There are several methods and tools for the error analysis and for the risk management1 that
have been developed over the past few decades at an international level, especially in Anglo-Saxon
countries, and that have been introduced also in many Italian healthcare realities. The purpose of the
analysis methods is to highlight the insufficiency in the system that may contribute to the occurrence of
an adverse event and to highlight and project proper protective barriers. The purpose of the analysis
methods is to identify the deficiencies in the system that can contribute to the triggering of an adverse
event and to identify and design the suitable protective barriers.
Despite the final objective is common, they might follow two different approaches that do not
exclude one another:
1) Proactive approach: the analysis starts from the review of the processes and of the
existing procedures, identifying, in the different phases, the critical points. This approach
can be used even in the conceptual and design phases of new procedures, of processes and
technologies aimed at realizing protective barriers able to prevent the human/active error;
2) Reactive approach: the analysis starts from an adverse event and goes back to retrace the
sequence of events with the purpose of identifying the factors that have caused or that
have contributed to cause the main event. In a health organization, where risk
management processes are introduced, both approaches can be used (Martini, Pelati
2011).
3.1. Risk Identification Tools
The tools for the identification of risks are divided in: a) reporting system; b) safety briefing; c) safety
walkaround; d) focus group; e) medical records review; f) screening; g) observation (Buscemi 2009).
a. Reporting Systems
An efficient reporting system is an essential component of a program for the safety of the patient. It is a
structured modality for the gathering of information related to the occurrence of adverse and/or almostadverse events. The purpose of it is to provide information on the nature of the events and on the
related causes, so as to be able to learn and intervene with appropriate preventive measures and, more
in general, to spread the knowledge and favor specific research in areas deemed to be most critical.
Regarding the contents, the system can be:
• Open, that is, to gather any type of data related to adverse or almost-adverse events, referring to
the whole of the services;
• Predefined, that is, to gather all the data related to a definite list of events (for example, sentinel
events) or to a specific area (for example, drugs).

1

According to the definition of the British Standard Institution, risk (R) is the relation between probability (P) that a
dangerous event might occur and the seriousness (G) or magnitude of its consequences (R = P x G). For an in-depth
analysis, see https://www.bsigroup.com.
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Ciuffreda, Porrò, Marcon classify the following sentinel events: List of sentinel events:
procedure in wrong patient, surgical procedure in the wrong part of the body (side, organ or part);
wrong procedure on right patient; tool or other material left in the surgical site, which requires a
subsequent or further procedures; transfusion reaction due to AB0 incompatibility; death, coma or
serious damage deriving from errors in the drug treatment; maternal death or serious disease related to
labor and/or childbirth; death or permanent disability in healthy newborns weighting > 2500 grams not
related to congenital disease; death or serious damage due to fall of the patient; suicide or attempted
suicide of a patient in hospital; violence on a patient, violent acts toward an operator, death or serious
damage due to malfunctioning of the transport system (intra-hospital, extra-hospital); death or serious
damage due to incorrect assignment of triage code in the 118 operation center and/or within the ER;
unforeseen death or serious damage due to surgical procedure; any other adverse event causing death
or serious damage to the patient. (Ciuffreda, Porrò, Marcon 2001).
Regarding the reporting modality, it can happen via a predetermined or free text format, sent
via e-mail, phone, electronic filing or via web, making sure to implement all the proper forms of
protection and confidentiality of the reporting.
In the reporting system the figure that is being reported must be specified. In some systems, the
reporting is done by General Management, in others it is made by the operators. Some systems even
allow relatives, patients and citizens to report events.
A reporting system must allow the identification of new and suspected risks, for example,
complications never recognized associated with the consumption of drugs or new products and,
therefore, the gathering of data must always be followed by an analysis.
The difficulty that Healthcare organizations find in adhering to the reporting operations may
have different reasons:
• The belief in a scarce efficacy of the system and the resistance to changes;
• A defensive attitude;
• Investment in resources.
The adverse events and almost-adverse events reporting system allows the acquisition of
information related to similar cases already occurred in other organizations, offering the opportunity to
generalize the problem and to develop more efficient solutions that, therefore, may be made available.
The reporting systems are divided into two categories:
• Learning systems (usually voluntary systems, designed to guarantee a continuous
improvement of the quality of the treatments. The recommendations that are elaborated,
after a careful analysis, are useful in order to redesign and improve the healthcare
processes);
• Accountability systems (they are based on the principle of accountability, they are
compulsory and are often limited to a predefined events list, for example sentinel
events). The majority of the accountability systems use disincentivizing mechanisms
such as fines and sanctions. The efficacy of these systems depends on the ability to
convince whomever needed to report and act with consequential measures. These
systems may also be considered as learning systems if the information received is
analyzed with transparency and the actions undertaken are spread to all operators).
The majority of the reporting systems developed are placed in one of the two categories, but the
objective of the two systems are incompatible with one another, however, from this choice derives the
compulsoriness or the voluntary nature of the system.
Furthermore, in Italy, the so-called incident reporting systems have been implemented on a
regional level and in healthcare organizations. These systems gather all adverse and almost-adverse
events in order to favor the analysis and the provision of preventive actions.
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b. Safety Briefing
The safety briefing is a simple and easy-to-use tool to ensure a culture and a shared approach toward
the safety of the patient. It is a method that allows the creation of an environment in which the safety of
the patient is seen as a priority in a situation that stimulates the sharing of information regarding
potential or real risk situations. It consists of a brief debate, a conversational yet structured discussion
regarding the potential risks for the patient that are present in the operational unit.
In quantitative terms it allows an easy measurement of the achievement of the safety objectives.
The safety briefing must not be punitive, it may refer to a list of safety issues, it must be easy to use,
easily applicable and usable for all the problems regarding the safety of the patient. The conduction of
the meeting requires the choice of a moderator that is able to explain the reasons and the objectives.
The briefing may be conducted at the beginning of a shift, by gathering, for maximum five
minutes, all operators that are involved in the treatment of the patient.
It starts with the detection of problems, data, observations (in absence of specific situation it
can revolve around potential issues). At the end of the shift there must be a debriefing (another very
short meeting), with the purpose of investigating whether or not there have been potentially risky
situations during the course of the activity or whether there are questions from the patients or their
relatives. The introduction of this method must be tailored to the needs of the operational unit,
granting, anyway, regularity, continuity and response to the problems that arise. The immediate return
is the higher accountability in the individual behaviors, a higher attention toward the safety of the
patient, the improvement of the work environment, the enhancement of the “team work”.
c. Safety Walkaround
This method consists in “visits” that the people in charge of the safety, upon mandate given by
Management, conduct in the operational units in order to identify, together with the staff, the issues
linked to safety. The staff is invited to report events, causation or concurring factors, almost-events,
potential problems and possible solutions. An important added value derives from the fact that the
information gathered in this process often have already a solution that lies in the description of the
event and can therefore bring, sometimes, to the introduction of an immediate change that improves
immediately the safety and the assistance process. The representatives identify some priorities amongst
the events and the healthcare team develops solutions shared with all the staff. The gathering must be
anonymous and the issues that emerge are entered in a database that registers the reports and the
subsequent corrective actions.
The organization modalities entail meetings, within the operational units, between the experts
and a small group or singular operators, which last a few minutes, in which they try to gather and
stimulate all the reports of the staff for what concerns damage or risk situations.
Some of the most common barriers to overcome are the fear of the operators to be punished or
blamed for having reported and the mistrust in the subsequent corrective actions. It is, therefore, very
important to provide a feedback to the operational units, so as to make them understand the importance
and the serious consideration the reports are treated with.
The culture of the safety of the patient is included in a more ample cultural change which
provides an open relation between the various operators and an atmosphere of integration and
cooperation.
What must be clear to all those that conduct the visit, but most of all to the frontline staff, is that
the object of the investigation are not the individual behaviors, but the system implemented for the
safety of the patient. The proposed system stimulates the staff to observe behavior and practices in a
critical light and to recognize the risks under a different point of view. It is extremely useful that the
system becomes official and recognized. This modality has the advantage to be a low-cost one, and it
allows the identification of the risks and changes needed in a specific contest, it does not require staff,
structures or infrastructures.
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d. Focus Group
The focus group is a typical methodology in social research. Introduced years ago, in the healthcare
system it is useful to identify all aspects of a problem starting from the experiences and the perceptions
of the people who have come into contact with that specific problem. Therefore, they can be conducted
either with singular professional figures or with a team, with patients, relatives and other stakeholders.
The discussion, which lasts about half an hour, must be led by a qualified moderator.
The efficacy of the focus group depends on the questions made, which must be open and allow
the discussion and the maximum interaction.
During the discussion it is possible to let emerge adverse or almost-adverse events, latent
insufficiencies, as well as the essential elements concurring in determining the local safety culture,
useful to the purpose of pinpointing the most efficient strategies to introduce in the specific context.
e. Medical Records Review
The review of the medical records has represented a cornerstone in the studies on errors in healthcare.
It constitutes the most used method, over time, for the assessment of quality. It allows investigations on
the decision-making processes and on the observations of the outcome analyzing the compliance with
guidelines and protocols.
The reviews of the medical records might happen in an explicit way when the reviewer searches
for specific types of data or events, or, in an implicit way, wherever an expert physician makes a
judgment related to an adverse event and/or error, for example, the consequences related to the missing
viewing of a lab exam or the missing change of a therapy after the report of adverse reactions. The
medical records review process can also be used to monitor the progresses made in the prevention of
adverse events when, for example, safer practices are introduced and, through the review, the level of
implementation of them is evaluated.
The degree of detection of the events through this process is very much discussed and is based,
essentially, on the quality and quantity of the information. Some information, like, for example, lab
exams, prescriptions, medical reports, are objectively researchable, while not all the phases of the
decision-making process are traced in the clinical documentation and remain, therefore, implicit.
Furthermore, the researcher releases a personal opinion which is affected by his/her specific
competence, as well as by other variables. While serious adverse events are almost always reported,
minor errors and conditions never are, and almost-adverse events are rarely noted.
The result is that the medical records are useful in preliminary investigations, but they give very
limited contextual information. Other limitations to the use of this technique are: the high cost, the
need for a homogeneous preparation of the researchers, the drawing of a reading grid.
The selection of the medical records to review can be focused on a specific type of event related
to critical points of the existential process.
f. Screening
This method has the purpose of identifying possible adverse events using the data available in the
healthcare systems. Databases can be researched retroactively or in real time; or else, the traditional
paper archives can be consulted. This way it is possible to identify the presence of certain events,
previously classified as “indicators”, like, for example, a return in the operating room or repeated
hospitalizations for the same problem or the prescription of an antidote in case of adverse events due to
drugs
g. Observation
The observation to find out errors is a methodology that must be used in a targeted manner and limited
in time. It uses an external and expert observer, called to detect, even with the help of grids, the
discrepancies between the healthcare processes implemented and the expected standards. The method
is used mostly to detect errors in the therapy. Observations on the administering of drugs have
demonstrated a high number of errors.
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The observation requires hard work and, therefore, has high costs. However, it offers very
detailed information which facilitate the comprehension not only of the happening, but also of the
process and the dynamics that have led to the event. It is a method that can be used intermittently,
where the resources allow it, to both identify and understand the insufficiencies in the systems, and to
monitor the improvement actions.
3.2. Analysis Tools
A clinical risk management program uses different types of tools for the risk analysis, examining
events, when they occur, with reactive methods, or analyzing the processes in order to prevent events,
with a proactive modality. As Lega says … Risk management consists of a coordinated group of
activities that an organization conducts in a systematic way in order to identify, prevent, and keep
under control the risks, and in order to reduce to a minimum the occurrence of errors or accidents.
Particularly, clinical risk management is done by the Unit in charge that, supported by the Quality
Manager, implements actions meant to prevent the rise of clinical and/or organizational events that
may create a damage to the patients and the operators. In the strategic objectives of HealthCare
organization, the points oriented toward risk management are highlighted. The clinical risk
management may be defined as a structured methodological approach that takes into consideration all
the risks that an organization can face and that therefore includes: identification, evaluation,
treatment, monitoring, with the objective to reduce the probability of the events to occur, or to reduce
the seriousness of their consequences (Lega 2001).
Many are the possible approaches for the evaluation of the quality and safety of the treatments,
but if the objective is to realize a safe healthcare process, the proactive approach is to be preferred to
the reactive one.
The first category of tools includes the Root Cause Analysis, the second one includes the
Failure Mode and Effect Analysis (FMEA) and the Failure Mode and Effect Criticality Analysis
(FMECA).
a. The Root Cause Analysis (RCA)
The Root Cause Analysis is a tool, for the improvement of quality, that helps individuals and
organizations to identify causes and contributing factors related to an adverse event and, on the basis of
the results, improvement projects can be developed. As an analysis tecnique, RCA has firstly been used
in engineering and in other systems, including aviation and the airspace industry, since these systems
needed the development of strategies for the knowledge of the risk factors. In the engineering sector
some databases have been filled, which are capable of gathering an enormous quantity of information
deriving from the application of this analysis technique, and the gathered data have helped the
deepening of the knowledge of the causes and contributing factors of adverse events. Therefore, to
provide a system such as this is useful in the healthcare sector.
RCA is a retrospective analysis that allows the comprehension and the reason of the occurrence
of an event. It can be applied to all healthcare sectors: hospitals for acute cases, emergency areas,
rehabilitation, mental illness, home hospitalization and in various branches of treatments outside of
hospitals.
The RCA requirements are:
• The establishment of an interdisciplinary group constituted by experts in the matter;
• The participation of those involved in the incident;
• The impartiality in highlighting potential conflicts of interest.
Further requirements that grant the accuracy and the credibility of the RCA are the participation
of management and of all those that are most interested in the process and in the system, as well as the
confidentiality, that is, the information that comes into one’s knowledge must be protected, not
disclosed, with levels of data protection established priorly (Wilson, Dell, Anderson 1993).
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b. The Failure Mode and Effect Analysis (FMEA) and the Failure Mode and Effect Criticality
Analysis (FMECA)
The FMEA is a method very much used to identify the weaknesses of the processes with a proactive
approach. The objective of its implementation in healthcare systems is to avoid adverse events that
might cause damage to patients, relatives and operators. It is a method meant to examine a process,
prospectively, with the purpose to highlight its possible weaknesses and, therefore, to redesign it. The
method was created in the United States in 1949, in the military field, and applied to the healthcare
reality starting from the nineties.
It is based on the systematic analysis of a process, conducted by a multidisciplinary group, to
identify the modalities of the possible failure of a process or project, the reason of the effects that
might be obtained, and what could make the process safer. The application of the method provides,
first of all, the identification of a manager that organizes a multidisciplinary work group, consisting of
operators and experts.
The first phase, the investigative one, provides the analysis of the literature, the gathering of the
documentation and possible interviews with the operators. The second phase is the analysis phase,
during which the process is subdivided in macro activities. Each macro activity is analyzed on the basis
of singular tasks to be completed. For each singular task are pinpointed the possible errors (types of
error). The error probability is quantitatively evaluated, while the seriousness of its consequences is
evaluated qualitatively. In order to make an “assessment of the risk”, the modality of occurrence of the
error or fault (failure mode) and their effect (failure effect) are analyzed. Therefore, it is a type of
qualitative and quantitative analysis.
The analysis of the entire process entails, therefore, the identification of the areas with an
intervention priority and it is articulate in the following four points: 1) breakdown of the process in
phases, with the elaboration of a flow chart; 2) definition of “what could go wrong” (failure mode); 3)
definition of “why” the insufficiency might occur (failure causes); 4) definition of the possible effects
(failure effects).
The group, then, assigns to each phase a number of risk priorities (RPN) or priority index risk
(IPR) that consists in:
• Detection probability (score from 1 to 10);
• seriousness (score from 1 to 10).
The application of this tecnique is ample and may be used before introducing new processes, to
modify the existing processes, to use, in different contexts, processes that are already consolidated and,
lastly, to prevent the repetition of an event that has already occurred.
The advantages include: a) improvement of the quality, the reliability and the safety of the
process; b) the identification of critical areas of a process through a logic and structured procedure; c)
the reduction of the time needed in order to develop a process and the related costs; e) help in
identifying the criticalities; f) the supply of a data base.
The main limitation of this analysis technique is that the insufficiencies are treated as if they
were singular units statistically analyzed, while, in the healthcare sector, the adverse events are the
result of multiple insufficiencies and conditions that are often related (Stamatis 2014).
In the moment in which a further quantitative analysis is added to FMEA to calculate the level of
criticality of the problem found (criticality analysis), with the attribution of a criticality index, the
FMECA technique is applied.
c. Clinical Audit
The word audit derives from the Latin word, which means “to hear”, to listen, and to learn, and it was
used first in the “financial” framework, when the landlords asked their administrators to account for the
employment of the resources in a given time frame. Scopetani says: …. An audit is a method of
structured and systematic analysis meant to improve the quality of the health services, applied by
professionals, through the systematic discussion of the assistance provided with explicit criteria, to
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identify differences with the known or best practice standards, to implement the change opportunities
pinpointed and to monitor the impact of the corrective measures introduced. (Scopetani 2010).
Audit in healthcare was introduced by Florence Nightingale, a nurse and a statistics expert, in
1854, during the Crimean war, in relation to the high mortality of the patients undergoing surgery.
After the application of the analysis method, on the basis of the results obtained, new strict preventive
measures were introduced which allowed the reduction of the mortality rates from 40% to 2%.
The audit allows : a) a guarantee that the patients receive the best possible care; b) an
improvement in the clinical practice; c) an improvement of the multidisciplinary work; d) a facilitation
of the optimization of the available resources; e) an opportunity for training and refreshers.
In the specific framework of the safety of the patients it allows to: a) identify the risks related to
the clinical activity and to the organization; b) identify errors or almost-adverse events; c) identify the
causes, the contributing and concurrent factors of adverse events; c) identify the causes; d) identify the
framework of improvement.
The audit consists of a series of meetings in which the team, possibly a multidisciplinary and a
multi-professional one, analyzes a clinical case or a healthcare path, identifying the differences with
the predetermined standards or, should they not be available, with the opinion of internal and external
experts. The audit employs the clinical and administrative documentation and possible evidence in
order to provide the discussion with the amplest scope of information. It would be beneficial to
identify, in the group, a moderator that can ensure the availability of the documentation for the related
investigation, the efficient conduction of the meetings and the related reporting.
The contents of the audit can be: a) the outcome of the clinical activities and of the healthcare
activities; b) the services; c) the resources and their employment; d) all the forms of assistance, either
formal or informal; e) the organizational processes.
The general phases of which an audit cycle is composed are: 1) the choice of topic: it can be
about the evaluation of the treatments, services, policies and organizations. The criteria that can help in
the definition of the priorities refer to the frequency of the problems, to the seriousness of the
consequences and to the possibility to implement preventive solutions or measures; 2) The definition of
the purpose and of the objectives: the purpose and the objectives must be detailed and specific; 3)
identification of the standards: the clinical audit is an activity based on the comparison with defined
treatment standards and services. The standards must have certain characteristics that can be
summarized with the acronym SMART: Specific (related to the topic), MEASURABLE (effectively
definable), ACHIEVABLE (with the available resources), RESEARCH BASED (based on evidence),
TIMELY, updated. 4) gathering and analysis of the data: the data can be gathered with the review of
the clinical documentation, with interviews to patients and/or staff, with questionnaires or through
reporting systems. The data have to be gathered using quantitative or qualitative methods, or both; the
data must be analyzed with the simple descriptive statistical analysis. The analysis and the
interpretation of the data must always have as a reference point the standard chosen, and the reading of
the data must allow the decisions to be made, analyzing all available options. Finally, an intervention
plan will be elaborated with recommendations, actions, responsibilities and timing; 5) monitoring of
the expected results following the changes introduced: the re-audit phase is conducted only after the
changes have been introduced, it must follow the same plan as the audit and only the fields interested
by the changed are to be re-audited.
At the end of the audit, a report is to be drawn and improvement measures must be identified.
The audit process, in order to be a safety tool, must become systematic and therefore, the measures
introduced following the audit must be monitored in time.
A very delicate phase is the one in which the results are communicated to the operational unit,
which must be involved in all the improvement measures (Spanò, Tradori 2015).
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4. Safety as a Non-Dynamic Event: The Relation between Quality and Safety
Safety is an abstract concept. It does not exist in nature; but safety is not a “non-event”. It is a
dangerous threat, because a non-event tends, by nature, to be given for granted.
In an organization, when one is forced to face a constant productive tension, the absence of
undesired events may be a reason to take resources away from safety. Since safety is not a definite
characteristic, it needs a series of active and dynamic provisions to obtain constant results: safety is
therefore defined as a non-dynamic event.
In many activities, the concept of safety is given for granted, as in the transport sector (plane,
car, train, boat), in building construction, in the industry, at work and also on a domestic level. In all
these fields, the safety issues have been faced much earlier that in the healthcare field, where they have
been accepted at least a decade late, starting from the Nineties (Trinchero, Lega 2016).
Very interesting is the “Reason” classification regarding the safety culture, founded on: 1)
learning culture; 2) informed culture; 3) right culture; 4) reporting culture; 5) flexibility culture
(Reason 2000).
As well as the concept of safety, the definition of quality is also not easy.
Quality is, in general, any characteristic, property or condition of a person or a thing that is
useful to determine the nature of them and to distinguish them from the others (positive quality,
negative quality, physical quality, morals, chemical qualities of the matter, a person with many good
qualities, first or second quality goods, a good quality/bad quality product, etc..).
In the healthcare sector, where the concept of quality has also arrived late compared to other
fields, quality reflects the gap between what can be done and what is actually realized in a certain
context. When the gap is small, the quality is good, when it is large, the quality is bad (Leggeri,
Perrella 2011).
According to Donabedian there exists a relationship between the quality of the healthcare
assistance and the illness described in a table that has the good quality treatments indicated on top and
the unsafe ones, that worsen the evolution of the untreated illness, below (figure 1).
Figure 1: Quality of the healthcare assistance and evolution of the illness
Health
conditi
ons
Good quality treatments
Bad quality treatments
Evolution of the untreated illness
Unsafe treatments

Time

Source: Donabedian A., An Introduction to Quality Assurance in Health Care, Oxford University Press, 2003 (mod.)

The healthcare quality also includes the manner and kindness the treatments are provided with.
Maxwel identified six dimensions of quality in healthcare: 1) technical excellence; 2) social
acceptability; 3) kindness; 4) cost; 5) access equity; 6) response to needs. What was missing in
Maxwell dimensions was, however, safety (Malinverno 2013).
The concepts of quality in healthcare have been introduced starting from the Nineties, after the
sudden growth of the quality concept in industry, the automotive one first, and applied in the postwar
period, and extended to all the western countries starting from the Seventies (Donabedian 2009).
The Quality Regulations (ISO9001), presently, are applied to the Healthcare systems as a
voluntary modality of excellence assessment, but their fundamental principles have permeated the
accreditation regulation.
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5. The Expansion of COVID-19: From Wuhan to Italy
On 31st December 2019, the Wuhan Municipal Health Commission released a report stating that 27
cases of pneumonia had occurred in Wuhan. These pneumonia patients were associated with the
Wuhan South China seafood market and, according to the initial analysis, the disease was viral
pneumonia (Wuhan Municipal Health Commission 2019). Later, many more infected people were
identified inWuhan, with an indication that this was a new type of coronavirus pneumonia (2019–
nCoV) (China sanitation and health network 2020; Liu and Saif 2020; Nishiura et al. 2020). Less than
a month later, the outbreak turned into a national crisis, with infected people in all parts of the country,
many of who had contact with people from Wuhan or a history of travel in the area. As of 10 o’clock
on 23rd January 2020, the Wuhan government shut down all subways, ferries, and long distance buses
in the city to prevent and control the spread of the new coronavirus pneumonia. Wuhan citizens were
not allowed to leave Wuhan unless they have special reasons, and the routes to the airport and railway
station were also closed (Changjiang Daily 2020).
From that moment on, the virus has traveled around the world, arriving also in Italy.
Regarding Italy, the risk management of this novel pneumonia poses many problems. In
addition, the virus has spread from person to person, which has had a major impact on society, as
follows:
5.1. Public Panic
Various rumours have spread on the Internet, causing panic among the public. This, along with the lack
of materials and various criticisms from Italian citizens living in all parts of the country, makes many
people in Italy pessimistic. Take the Social (friend circle) as an example, where many people who do
not like to post there are now sharing updates a few times a day.
5.2. Lack of Medical Supplies and Food
The lack of materials and food for the citizens causes danger, not only to life and health, but also basic
survival. Moreover, many citizens cannot purchase enough masks, alcohol, disinfected water, and
medicine because the cities have been effectively shut down. Furthermore, many people only buy
about a week’s food at a time, and even stocks of prepared foods and basic food products are in short
supply at many supermarkets and stores.
5.3. Insufficient Beds and Medical Staff
Medical staff have been unable to treat all patients or suspected patients due to the large number of
people admitted to the hospitals. There are many patients and suspected patients, so the number of beds
and reagents used to detect new viruses are limited, leading to many conflicts. In addition, many
citizens rush to the hospital after experiencing cold symptoms or fever because of the fear of viral
infection, draining hospital resources needed to care for patients and suspected patients. The lack of
beds and medical staff has resulted in this crisis.
5.4. A Large Number of People Travelling after the Clousure of the City
After receiving notice of closure, some citizens still travelled to other provinces and countries, which
results in further spread of the virus. Their main purpose in leaving Italy was to visit relatives and
friends, so the virus has spread from a few provinces and cities to the whole country, and even beyond
Italian’s borders.

77

European Journal of Economics, Finance and Administrative Sciences Issue 105 (2020)

6. COVID-19: A Dynamic Analysis of Fatality Risk in Italy
The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has developed worldwide into a
pandemic (Callaway, 2020; Li, Guan, Wu, Wang, Zhou, Tong, et al., 2020). There is a wide clinical
debate on the different strategies required to minimize deaths and a political one on the economic
impact of those strategies, but minimizing both fatalities and cost is proving to be quite difficult
(Anderson, Heesterbeek, Klinkenberg, Hollingsworth, 2020).
In China, the epidemic seemed to be effectively contained by quarantine, social distancing, and
the isolation of the infected population. Conversely, on March 2020, the spread of Corona Virus
Disease (COVID-19) in Italy largely increased despite the restrictions put in place by the Government.
In Italy, the first case of SARS-CoV-2 was diagnosed in Lombardy region on the 20th of February
2020 (Grasselli, Pesenti, Cecconi, 2020). Only one month later, the number of deaths due to the
COVID-19 recorded in Italy was the highest globally, even higher than that documented in China, and
this was only recently exceeded by United States.
Many different mathematical models have been proposed to help governments to decide on
what health policies they should follow.
Some models have been based on an exponential curve for fitting the number of infected cases
and deaths. Although mass media reported this initial exponential trend, it was conceivable to expect a
deviation from that - rather than a plateau - followed by a progressive decrement, according to a bellshaped curve (Remuzzi e Remuzzi, 2020). A recent study based on data recorded up to the 8th of
March hypothesized for Italy a trend similar to that observed in the Hubei Province in China, and it
predicted a peak of cases at around the 10th of April (Remuzzi e Remuzzi, 2020).
Anderson et al. (Anderson, Heesterbeek, Klinkenberg, Hollingsworth, 2020) have developed an
illustrative simulation of the transmission model of COVID-19, showing that social distancing could
flatten the curve of positive case frequency, retarding and reducing the peak of the curve estimation in
case of no social restrictions (Anderson, Heesterbeek, Klinkenberg, Hollingsworth, 2020). This
theoretical modeling, reported by many mass media, suggested that a delay in contagions may reduce
the number of deaths. This hypothesis was based on the idea that the number of beds in intensive care
units (ICUs) could be sufficient only for a flattened curve of positive case frequency. Otherwise, if the
number of severely affected patients exceeded that of beds in ICUs, the number of deaths could
dramatically increase.
At the beginning, the Italian case fatality rate (CFR) seemed to be similar to that of China,
initially fixed at 2.3% (Remuzzi e Remuzzi, 2020). The case fatality rate is the ratio of deaths caused
by a given disease calculated on the total number of cases that the disease generated in a specific time
period (Kanchan, Kumar, 2016). Updated with the new data from the 29th of March, the Italian CFR
exceeded the 10%. In a comparison report, a possible explanation was provided by the higher mean age
of the Italian population compared with the Chinese one (Onder, Rezza, Brusaferro, 2020). But this
may be only a partial explain of the difference in the case fatality rate of COVID-19 in Italy with
respect to China. An older population, such as the Italian one, may suffer from comorbidities, which
increase the risk of death and hence the CFR (Onder, Rezza, Brusaferro, 2020). However, the Italian
CFR has been higher than the Chinese one even after being corrected for age: in patients older than 80
years, CFR was 20.8% in Italy, and 14.8% in China (Onder, Rezza, Brusaferro, 2020). Furthermore,
the mean older age of people did not explain the incremental trend for CFR within the Italian
population during the month of March.
The authors of that research suggested also other possible explanations for the high CFR,
mainly related to the methodological differences in case recording and case testing (Onder, Rezza,
Brusaferro, 2020). In the early phase of the epidemic, Italy carried out an extensive testing strategy by
collecting swabs of both symptomatic and asymptomatic contacts of the infected patients, as was done
in China. Then, the Italian Ministry of Health issued more stringent testing policies, prioritizing tests
for patients with severe clinical symptoms who required hospitalization. This could have caused an
increase in the computed value of CFR for the underestimation of the number of the asymptomatic or
mildly affected patients for whom the tests were often not administered. It means that, in Italy more
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than in other countries, the full denominator of CFR remains unknown because asymptomatic cases or
patients with mild symptoms might not be tested and hence will not be identified.
Recent studies have faced the problem of a correct computation and interpretation of CFR
related to COVID-19. One of them suggested, in this dynamic situation, to estimate the CFR as the
number of deaths on the number of infected patients evaluated two weeks before (Baud, Qi, NielsenSaines, Musso, Pomar, Favre, 2020). This delay was suggested to be helpful for taking into account the
incubation period and the median time from onset of symptoms to death (Backer, Klinkenberg,
Wallinga, 2020; WHO, 2019).
A recent report, using a delay-adjusted CFR of 1.38% (computed from a previous large study
conducted in China), estimated that less than the 5% of the contagions in Italy were actually diagnosed.
However, it is noteworthy that the Italian policy change on tests occurred on the 25th of February when
the Italian CFR was 3.4% and had then continued to increase, hitting 10% only one month later on the
25th of March.
Italy was the first Western country with a wide spread of COVID-19, and it could be important,
for other countries, to analyze in depth the Italian case. The Italian CFR increased day by day, despite,
from a theoretical point of view, the CFR being expected to be constant (Kanchan, Kumar,
Unnikrishnan, 2016). A constant CFR means that the number of deaths proportionally (linearly)
increase with the number of cases. The above studies seemed to suggest that CFR was only
miscomputed because the more severe cases the clinicians need to bring assistance to the less time they
have to test non-severe cases, causing an apparent increase of CFR1 (Baud, Qi, Nielsen-Saines, Musso,
Pomar, Favre, 2020).
In the present study, mathematical models were used to test if the high Italian CFR was only
apparent because it was related to an underestimation of positive cases or if it represents a real
increment of COVID-19 lethality, maybe related to the difficulties of the Health National System to
manage many cases in a short period and in a small region as occurred in the north of Italy.
These possibilities have led to the different theoretical scenarios depicted in figure 2. The CFR
computed day by day could be high due to the need to take into account a biological delay of about 14
days between deaths and the recorded number of positive cases (Baud, Qi, Nielsen-Saines, Musso,
Pomar, Favre, 2020) or for the insufficient number of beds into ICUs. In the former case, there is a
statistical problem, whereas, in the latter case, the health policy of other countries should take into
account the Italian lesson for COVID-19. The aim of this study was to provide a deeper insight into the
Italian CFR, testing the hypothesis that the number of deaths increased more than linearly with the
number of positive cases.
The CFR computed day by day could be high due to the need to take into account a biological
delay of about 14 days between deaths and the recorded number of positive cases (Baud, Qi, NielsenSaines, Musso, Pomar, Favre, 2020) or for the insufficient number of beds into ICUs. In the former
case, there is a statistical problem, whereas, in the latter case, the health policy of other countries
should take into account the Italian lesson for COVID-19. The aim of this study was to provide a
deeper insight into the Italian CFR, testing the hypothesis that the number of deaths increased more
than linearly with the number of positive cases.
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Figure 2: Theoretical models. Above are the frequency curves of positive cases (blue line), deaths (black line)
and deaths with a delay with respect to the positive cases (red line). The dotted line represent the capacity of
Intensive Care Units, as hypothesized. Below the relevant values of case fality ratio according to the above
distributions

Source: Anderson RM, Heesterbeek H, Klinkenberg D, Hollingsworth TD (2020). How will country-based mitigation
measures influence the course of the COVID-19 epidemic? Lancet. 395:P931–4. doi: 10.1016/S01406736(20)30567-5.

6.1. Materials e Methods
In this study, the data officially provided by the Italian Ministry of Health and Istituto Superiore di
Sanità were used tomonitor the increment of cases of contagion and death related to COVID-19 in
Italy. Data were collected from the 24th of February to the 29th of March 2020. Polynomial, logistic,
and bell-shaped functions were applied to fit the data. The equation of a bell-shaped function was the
following
2
x − m)
(
f = aie−
s2
The adjusted coefficient of determination (R2) was preferred to the raw one to assess the
goodness of the fitting models independently by the number of their coefficients. The approach of the
Linear Fit Method (LFM) was used to compare the number of cases and that of deaths. This method
was previously validated for assessing the waveform similarity in clinical data. The LFM relies on the
idea of plotting one dataset vs. another one to compare the similarity of their waveforms, such as the
contemporaneity of their peaks (Iosa, Cereatti, Merlo, Campanini, Paolucci, Cappozzo, 2014). In the
rapid evolution of the pandemic of COVID-19, the day by-day CFR was computed. It means that, for
each day, the CFR was the percentage of deaths on the number of actually positive patients plus dead
patients plus discharged patients. The theoretical scenarios are depicted in figure 2, which reports the
case of a constant CFR as theoretically expected (Kanchan, Kumar, Unnikrishnan, 2016) and that of a
CFR computed to take into account a biological delay (Baud, Qi, Nielsen-Saines, Musso, Pomar,
Favre, 2020). A third case is reported, related to a dynamic perspective of CFR taking into account a
potential increase in the period in which the number of severe cases overwhelmed the capacity of
Intensive Care Units (ICUs), which was the worst-case scenario hypothesized by Anderson et al.
(Anderson, Heesterbeek, Klinkenberg, Hollingsworth, 2020).
6.2. Results: Analysis of the Ongoing Epidemic of COVID-19 in Italy
The bell-shaped models of figure 3 show that the number of positive cases in Italy is still increasing
day by day, as is that of deaths. Although a prediction is very difficult, these models have exhibited
very high values for the adjusted coefficient of determination R2 (0.999 for actually positive, total
infected, and dead patients, whereas it was 0.998 for discharged patients). Independently by the
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goodness of the predictions, the trend of deaths seems to follow that of infections, with a delay of about
3 days.
Figure 3: The day-by-day Italian data (dots) for positive cases (blue), dead patients (red), discharged patients
(green), and the total sum of these cases (black). The continuous line represents the bell-shaped
functions fitting the data.

Source: pers. elab.

6.3. Analysis of the Italian CFR
The linear fit method approach has allowed us to compare the trends of real data, as reported in figure
4. The number of dead patients increased with the increment of infected patients (left panel). As clearly
shown by the data, this increment has a second-order polynomial trend more than the expected linear
one. When the CFR was computed (right panel of figure 4), an initial quite constant low value of CFR
was observed, and it was followed by a progressive increment. In fact, in the first 9 days of data
collection, the Italian CFR was roughly constant and lower than 3.5%. It then started to increase. The
linear increment computed using the LFM showed that R2 = 0.977.
The model, based on a theoretical biological delay of 14 days in the computation of deaths,
showed a lower value R2 = 0.916. Furthermore, thismodel had a concavity opposite to that revealed by
data. Conversely, in this phase, a bell-shaped increment related to the overwhelmed ICUs showed that
R2 = 0.980 in fitting the data. This last model coincided with a double bell-shape model with a delay of
only one day between positive tests and deaths.
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Figure 4: On the left, the number of deaths were plotted vs. the number of actually positive (blue dots) and the
total number of contagions (black dots). Linear (dotted lines) and second-order polynomial (solid
lines) fits were reported. On the right is the temporal trend of the case fatality ratio evaluated day by
day (dots) and a linear interpolation (green line), a model with delayed death (red line), and a model
with an bell-shaped curve superimposed to a constant CFR (blue line).

Source: pers. elab

6.4. Discussion
Mathematical models and parameters are often used in epidemiology to generate insight into the
transmission dynamics of infectious diseases and to assess the potential impact of the different
intervention strategies. First of all, Italian data and our models supported the theoretical prediction that
the Italian trend of infected patients could be similar to that one of China. This prediction was
previously suggested by Remuzzi and Remuzzi on the basis of Italian data recorded up to the 8th of
March upon which a tend similar to that observed in the Hubei Province, China, was applied (Remuzzi
e Remuzzi, 2020). Our results indirectly suggested that the Italian interventions, mainly based on the
social distancing, have been effective in reducing the speed of contagions, as occurred in China. These
restrictions seemed to reduce the increment of infected patients (often incorrectly reported as an
exponential growth), preventing the intensive care units in the rest of Italy from being overwhelmed as
occurred in Lombardy (Grasselli, Pesenti, Cecconi, 2020). However, the resulting Italian CFR was
very high and progressively increased throughout March. This could be due to a miscomputation of
CFR1 (Baud, Qi, Nielsen-Saines, Musso, Pomar, Favre, 2020). However, figure 4 clearly shows the
number of deaths increased following a second-order polynomial function with respect to the number
of positive cases. In a theoretical stationary situation, CFR is expected to be constant, meaning that the
number of deaths proportionally (linearly) increased with the number of positive cases. But the high
number of positive cases that occurred in Lombardy in a small period might have overwhelmed the
ICUs, having a secondary effect on the number of deaths in that Italian Region. In the case of COVID19, the case fatality rate might be relevant for optimizing a health policy. Many recent studies
investigating this CFR have tried to explain the high value recorded in Italy and progressively in other
Western Countries (Onder, Rezza, Brusaferro, 2020; Baud, Qi, Nielsen-Saines, Musso, Pomar, Favre,
2020). Our study showed that the Italian data had a different and unexpected second-order increment of
the number of deaths related to COVID-19 with respect to the relevant number of infected patients.
Some authors have suggested that it could be due to the change in testing policy (Onder, Rezza,
Brusaferro, 2020), but the increasing trend occurred even after this change. Other authors have
suggested a correction in CFR computation for taking into account the time of incubation and
worsening (Baud, Qi, Nielsen-Saines, Musso, Pomar, Favre, 2020), but it seemed to fail in modeling
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the Italian data. In fact, our results, obtained with different data analysis, seemed to show a delay
ranging from 1–3
1 3 days between the curve of positive
positive cases and that of deaths. Furthermore, the
concavity of the 2-week
2 week delayed CFR seemed to be opposite to that of data. The small delay found in
our analyses was not compatible with a biological explanation, but it could be compatible with a health
management explanation. This hypothesis seemed to be confirmed by a bell-shaped
management
bell shaped increment of
deaths related to the difficulties of ICUs in managing a high number of patients with severe symptoms.
It is possible that, although all the possible miscomputation of CFR could be related to an
underestimation of positive cases, the Italian CFR was affected by what happened in Lombardy
Region, the region most infected. It was a scenario of an unexpected high number of cases, most of
them recorded in a small area and in a short period of time (about 5 weeks).
The Italian Health Policy was conceivably effective in attenuating the Lombardy trend in the
other Regions, reducing the velocity of contagions thanks to the imposed social distancing.
Furthermore, in Lombardy and in other regions, the number of beds in ICUs was increased. This
possible explanation did not exclude that the high CFR was also due to an underestimation of positive
cases. The emergency might also have leaded clinicians to focus on severe cases, progressively
progres
applying the reduction of tests in mildly affected and asymptomatic people (Baud, Qi, Nielsen-Saines,
Nielsen Saines,
Musso, Pomar, Favre, 2020). Both these explanations, related to health policy, could be concomitant
with the progressively increased high value of Italian CFR. Many other countries are now facing the
emergence of COVID-19,
COVID 19, and the computation of CFR could be misleading, even taking into account
the biological delay. In an emergency and rapidly changing scenario such as the Italian one, the CFR
should be interpreted from a dynamic perspective, as it is potentially affected by many changing
variables with effects that are not necessarily linear. Direct and indirect effects of a wide contagion
should be taken into account. The analysis of the evolution of
of the Italian CFR trend could be of help to
further develop a suitable health policy in other countries. For example, in further studies, it could be
important to assess the complementary value of CFR, which is related to recovered patients. There
could be an important percentage of them needing rehabilitation of motor and respiratory functions.
Some of these patients may not be able to wait for the end of emergency, but the health policy should
face the problem of rehabilitation with a respect for safety.
Even unaffected older people may have motor deficits related to the long period spent at home.
Another aspect could be the psychological effects of COVID-19
COVID 19 in recovered patients, including the
fear of being infected or the psychological effects of social distancing in uninfected people (Xiang,
Zhao, Liu, Li, Zhao, Cheung, et al., 2020).

7. The Current Situation in Italy: Countermeasures and Solutions
As of May 16, 2020 (last survey by us) the situation in Italy was as follows:
Figure 5: The figure illustrates
illustrates the percentage of Coronavirus infection cases in Italy divided by care setting
(home isolation, hospitalization, intensive care hospitalization) and the percentage of patients
recovered and deceased

Source: pers. elab. of the Ministry of Health Data (from 2/12/20 to 5/16/20)
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Figure 6: The figure illustrates the increase in absolute terms of Coronavirus infection cases in Italy

Source: pers. elab. of the Ministry of Health Data (from 2/12/20 to 5/16/20)

Figure 7: The figure illustrates for each
each day, the percentage increase in the total of confirmed cases compared
to the previous day

Source: pers. elab. of the Ministry of Health Data (from 2/12/20 to 5/16/20)

Figure 8: The figure illustrates the geographical distribution of cases of Coronavirus
Coronavirus infection in Italy in
percentage and absolute terms

Source: pers. elab. of the Ministry of Health Data (from 2/12/20 to 5/16/20)
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Figure 9: The figure illustrates the number of swabs performed and the percentage of positive swabs per day

Source: ppers.
ers. elab of the Ministry of Health Data (from 2/12/20 to 5/16/20) Blue:: number of tampons per day; Red:%
positive swabs per day

In summary, the infections decrease, the healed increase. The epidemic curve of COVID-19
COVID
is
definitely taking the downhill path,
path, even if attention should not be lowered.
We propose the following perspectives for analysis to deal with the new coronavirus in Italy:
Early Warning and Identification of Risk
From the perspective of early warning and identification of risk, the government
government should strengthen
daily management, which can involve the assessment of the potential risks of various possibilities, and
then make appropriate choices regarding early warning and identification, terminating the possibility of
problems arising or worsening.
worsening.
At present, the novel coronavirus pneumonia (2019–nCoV)
(2019 nCoV) is suspected to have originated
from snakes, bats, or other wild animals. Banning in Italy the trade and consumption of wild animals is
a common-sense
common sense measure that has been spreading also in China
China and around the world. In addition,
from a legal point of view, legislation should be formulated as soon as possible to completely eradicate
the wildlife trade, especially the consumption of wild animals. This will also require appropriate
enforcement.
Risk Monitoring and Analysis
The overall data trends should be analysed through comparison and analysis of the existing small
amount of data on the actual disease in a region from the perspective of risk monitoring and analysis,
combined with artificial intelligence,
intelligence, data science, and new media. Analysis of the possible risks is also
an important means to prevent and control the epidemic and conduct risk monitoring.
Even if a small amount of data is automatically used for decision-making
decision making and scientific
research when an epidemic occurs, the further spread of the contagion could be prevented. In addition
research
to the early analysis of small amounts of epidemic data, we should focus on analysis of public opinion,
while using natural language processing and other technologies
technologies to monitor public opinion early, and
use text information, which might also reduce data losses.
Risk Management and Treatment
From the perspective of risk management and treatment, the public, patients and suspected patients,
medical personnel, entry-exit
entry exit personnel, government management departments, scientific research
institutions, and the international community must invest special efforts in risk management and
treatment.
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Impact of the Health Emergency on the Economy
The health emergency risks having a significant impact not only on health but also on the economy,
social cohesion, the civil and cultural fabric.
From an economic point of view, we are witnessing a recession of historical dimensions, as the
EU Commission defined it, with a collapse of the P.I.L. 7.4% in the EU this year. For Italy, the first
infected country, the collapse will be 9.5% with the prospect of a very slow recovery.
A joint shock of supply and demand has hit Made in Italy at the heart and has spread across
sectors, territories, businesses and workers. (tab. 2)
The lockdown has already generated damage for companies - equal to 3.1% of GDP - which
will act as ballast for a while: € 37 billion per month in terms of added value "lost" in the Center-North
and 10 in the South. On average per capita, this means respectively 1000 euros in the northern regions,
951 euros in the central ones and 473 euros in the south.
Table 2:

The impact on the turnover of companies at the regional level (percentage change compared to the
previous year on 2019, 2020, 2021)

Abruzzo
Basilicata
Calabria
Campania
Emilia Romagna
Friuli V. Giulia
Lazio
Liguria
Lombardia
Marche
Molise
Piemonte
Puglia
Sardegna
Sicilia
Toscana
Trentina A.A.
Umbria
Valle d’Aosta
Veneto
Italy
Source: pers. elab. of SVIMEZ data.

2019
0,0 %
-1,6 %
1,4 %
1,4 %
1,2 %
1,6 %
-0,3 %
1,0 %
0,9 %
1,4 %
1,8 %
-0,3 %
1,4 %
0,1 %
0,9 %
1,8 %
1,0 %
1,0 %
0,4 %
1,2 %
0,8 %

2020
-22,5 %
-26,2 %
-16,5 %
-16,1 %
-15,3 %
-15,7 %
-21,7 %
-17,4 %
-15,2 %
-16,7 %
-16,3 %
-22,4 %
-16,0 %
-22,1 %
-17,9 %
-16,4 %
-19,0 %
-13,0 %
-20,8 %
-15,1 %
-17,8 %

2021
23,0 %
28,6 %
16,0 %
15,3 %
14,4 %
15,5 %
24,0 %
15,9 %
14,2 %
15,0 %
15,5 %
22,6 %
15,0 %
24,4 %
17,3 %
15,2 %
18,1 %
12,0 %
21,4 %
13,8 %
17,5 %

So, to get out of the impasse, you have to overcome the traditional territorial dualism and think
from a country system perspective.
7.1. The Public
7.1.1. Psychological Counselling
Many citizens are experiencing panic regarding the disease. We recommend knowledge popularisation
and utilising the psychological comfort of doctors in authority. For example, the speech of many
scientists - infectious disease specialists on television to Italian people played an important role in
fostering an optimistic psychological outlook.
7.1.2. Publicising Cure Cases
By publicising the cured cases, we can further enhance the confidence of people in fighting the disease.
There are daily reports on the news about patients who have been successfully treated, but these
patients often do not show up in videos or interviews.
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7.1.3. Professional and New Media
The authorities should develop special websites and apps, promoting them in combination with new
media. Through special websites, apps, and other outlets, health officials could send health warnings,
provide symptom checklists, and make common-sense suggestions. In particular, new media outlets,
such as Facebook, YouTube, and other apps, can quickly disseminate information to a large number of
users in Italy.
7.1.4. Establishment of a District Emergency Assessor System
The authorities should consider one area or community as a unit, and then determine each household’s
personal and consumer needs, reporting this information to the government to ensure the accuracy of
information regarding basic drugs, masks, medical supplies, food, water, clothing, accommodation, and
transportation.
7.1.5. Establishment of a District Health Officer System
The authorities should mobilise the public to actively cooperate, publicise, and monitor the epidemic,
while considering one area or community as a unit, and determine each household’s personal and
consumer needs, and conducting timely reporting on the epidemic. In the case of an epidemic or
special situation, the government should call on health personnel and hospitals to ensure public safety
through a double-track system and double management.
7.1.6. Patients or Suspected Patients: Standby Hospitals
Standby hospitals should be built to ensure the comprehensive reception and isolation of patients or
suspected patients. At present, in Italy, the exposed gaps include the lack of hospital beds and space, so
hospitals are unable to accommodate all of the patients or suspected patients.
7.1.7. Use big data technology to fully track the journey and contacts
The managing department should pay attention to appeasement and tracking for patients or suspected
patients in Italy. For patients or suspected patients who have left Italy, the managing department should
message, telephone, and conduct door-to-door tracking using traditional methods such as train tickets,
air tickets, and car whereabouts, combined with mobile phone positioning technology and facerecognition technology.
7.1.8. Medical Institutions and Personnel
The following two measures could improve risk-resistance capability and avoid delays in transferring
medical materials and volunteers from all over the country:
a) Use a standby hospital and regularly prepare and update standby medical materials.
At this stage, many places lack various medical materials. During the quarantine, most people
in the country don’t work, so even if some medical equipment companies are keeping
production complete, they can’t keep up with consumption.
b) Improve the system of medical personnel protection and reserve teams, not only to protect their
rights and interests, but also to build a reserve team system for medical staff to facilitate the
transfer of doctors and assistants between areas. At present, it takes time to transfer doctors
from elsewhere, and they must enter the epidemic area by standard means of transportation,
thus wasting valuable time.
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7.1.9. Government Administration
a) Special funds set up every year for the emergency handling of epidemics
The emergence of such epidemics, coupled with a lack of corresponding financial support,
delays the handling of the epidemic.
b) Regular training on disease prevention and control
The managing department should be prepared psychologically, and it should construct a special
website and app for advertising and broadcasting to the general public.
c) Establishment of a monitoring and reporting system
At present, there is no unified and perfect standard to determine when, where, and in what
situations to report news of epidemics. It is necessary to conduct research to establish an
effective monitoring and reporting system to facilitate decision-making.
d) Establishment of a district health officer and emergency assessor system
We can effectively find the underlying data and produce big data after reporting at all levels
through the system of health officers and assessors, which will be helpful for the unified
government management.
7.1.10. Scientific Research Institutions
Scientific research institutions should increase research on epidemics and issue early warnings and
predictions of epidemics by analysing various data. At the same time, although the development of
vaccines is extremely complex, involving various safety and health issues, it is still necessary to
strengthen the development of new vaccines.
7.1.11. International Community
The Italian authorities should actively communicate with the international community, seek joint
prevention and control technology, as well as share medical information and achievements. It is
necessary to strengthen collaboration with the international community to further reduce the risk of
disease, improve the cure rate, and prevent further spread of disease.

8. Conclusions: Problems and Recommendations
The objective involving the management of clinical risks is to increase the safety of the patients, (as
well as other actors, such as healthcare assistants and visitors, whom interact with the healthcare
organization), improve the outcomes and, indirectly contain the costs, reducing adverse events that can
be prevented and, consequently, any occasion for legal proceedings.
The risk management function is to provide, to the organization, all the needed information in
order to “learn from one’s mistakes”, overcoming the punitive idea of the error as a failure ascribable
to individual responsibilities (that is, responsibilities of the singular operators), taking into account that
very often, the operator that makes a mistake is facilitated to it by favorable conditions linked to the
organizational context and/or to the corporate strategic choices.
In conclusion, risk management is the whole of the activities that allow the continuous
development of the improvement of clinical assistance, in order to guarantee a higher safety to the
patients, taking also into account: a) staff safety (biological risk, accidents, …), b) environmental
safety (structures, machinery, plants,…), c) risks related to external emergencies or uncontrollable
factors (essential services interruptions, maxi-emergencies,…), d) legal-administrative risks
(proceedings, insurance cover, some elements linked to professional responsibility,…).
The clinical risk management process must be, therefore, characterized by the multidisciplinary
integration amongst professionals and by the accountability of the operators, that are essential elements
in order to realize and implement actions meant to reduce adverse events, granting treatment safety and
patient well-being.
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Therefore, the organization’s strategy must revolve around a constant and gradual risk
management process, that becomes the tool of the clinical government where the focus is the safety of
the patients, of the operators and of the organization in general (Comite 2017).
Risk management must become the modus operandi of all the operators that, through good
practice contribute to avoid adverse events occurring to the patients.
Regarding the COVID-19 pandemic, the first and most critical step is to restore the confidence
of the people, as many people will be psychologically affected with the burden of this disease.
Focusing on the basic situation in Italy it is also expected that the economic and social development
will be greatly affected after this novel pneumonia outbreak. It is predicted that it will not only have a
major impact on industrial and agricultural production, but it might have a serious impact on
transportation, catering, sales, tourism, entertainment, and other industries.
Therefore, we propose the following recommendations:
1) Optimise the industrial structure and develop high-tech and high-value-added industries,
such as artificial intelligence, life and health, and financial technology.
2) Encourage large enterprises and groups to invest in Italy and provide the most preferential
policies.
3) The VAT and income tax on all existing industries in Italy should be reduced, with
subsidies being provided to the units and employees.
4) Explore various methods of remote work to ensure that various institutions can continue
to operate smoothly when similar situations occur in the future.
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