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Abstract

Clinical risk management has gained an increasadgvance because of the higher
monetary and no monetary effects of clinical errans healthcare companies’
performance. For this reason, different risk manag@ techniques from the industrial
sector have been adopted by managers of healtboarpanies in order to reduce the
occurrences of errors and their relative impacts.

Although the reduction of clinical errors obtainggadopting clinical risk management
technigues have been widely described, in moseeéldped countries such policies are
not very widespread. Such circumstance can be iegolaby the costs healthcare
companies have to bear to invest in clinical risknagement in order to improve their
risk profile. In fact, these techniques, based dmear and static perspective, do not
properly support the healthcare companies’ managenre the identification and
assessment of policies aimed at improving the adinrisk profile without reducing
financial performances. Therefore, it is necesdaryadopt a systemic and multi-
dimensional approach that supports cost-and-bemaditysis of the identified policies.
Based on preliminary results of a research prapecsystem dynamics methodology
applied to clinical risk management in Italian hleehre companies, some peculiar
aspects are analyzed and discussed.
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1. Introduction

In recent years, the higher sensibility about patsafety, the greater stress given by the
media to news related to clinical errors, the ratévncrease of insurance costs and the
higher number of compensation claims have abrugptyvn the attention of healthcare
companies’ managers towards the topic of cliniskd management (CRM).

As a consequence, patient safety has gained imcgeasterest and healthcare
companies have been forced to abandon those o#dai@ng at profit maximization at
the expense of the quality of healthcare services.

Such a change in healthcare companies’ vision bas bstered by the publication of
the American Institute of Medicine’s report enttléro err is human: building a safer



health systein(Kohn et al., 1999), which stressed that alsoltheare professionals
may commit errors as it happens in other profession

For this reason, clinical errors have to be exathima& to find the “guilty”, but to learn
from them in order to prevent further occurrendes:. this purpose, in the healthcare
sector have been imported risk management methuals have been successfully
applied in the industrial sector (Trucco and Camal006), such as the Root Causes
Analysis, the Failure Mode Effectiveness and GCalttg Analysis, the Incident
Reporting, etc..

However, these methods do not properly support Healthcare companies’
management in the identification and assessmembl¢ies aimed at improving the
clinical risk profile, even though they are usefuthe estimation of risk probability and
in the evaluation of potential effects derivingrfr@rrors.

Moreover, CRM practices, such as the introductibguwdelines and protocols, patient
involvement, etc., do not take into account mornetasts and their effects on personnel
management. Indeed, often those practices deteramimerkload increase that, if not
properly managed, may give rise to medics and pedars’ workload stress, which
inevitably augment the probability of errors.

In other words, the improvement of the risk profaéhough ethically incumbent, often
requires relevant investments that may make suclolgective appearing not cost-
effective. Consequently, it may occur that a healta company does not invest in
CRM because of the costs and the increasing coiitylekthe operating procedures
that this investment may imply. Such a decision rbayalso caused by the difficulty
that healthcare companies’ managements experimeaagsessing the benefits deriving
from investments aimed at reducing the clinic&.ris

Indeed, an improvement of the clinical risk profifiten allows healthcare companies to
obtain important savings on insurance costs. Furtbee, a reduction of clinical risk
determines an improvement of company image andgehean increase of healthcare
companies’ competitiveness.

Therefore, it is necessary to adopt a systemic rantti-dimensional (Berg, 2010)
approach that allows healthcare companies’ managsnte properly evaluate the
effects of CRM policies on organizations’ performmanboth in the short and medium-
long term.

With this regard, different examples of applicatioh the System Dynamics (SD)
methodology to the healthcare sector have beentezpm literature (Dangerfield, 1999;
Wolstenholme, 1999; Homer & Hirsch, 2006). Theseaergdic contributions
highlighted the numerous advantages of using SDeftsod manage the complexity
characterizing the healthcare sector.

In a previous paper (Ceresia & Montemaggiore, 201@¢ authors described their
research project aimed at building a managemeghtflsimulator, based on the SD
methodology, to support Italian healthcare compEnmeanagement in experimenting
different CRM policies by monitoring their poterteffect on both financial and non-
financial performance indicators. The managemaghtflsimulator should allow them
to design strategies that guarantee both a saigsflevel of patient safety and a
sustainable growth.

Based on preliminary results of this research ptpj@m the following analysis, some
peculiar aspects are discussed. In fact, a deepam eof the cause-and-affect
relationships between the key-variables of the amgsubsystems enabled the authors



to build a more detailed SD model. From the analysi the simulation results
interesting insights emerged.

2. Theltalian healthcare companies approach to clinical risk management

The CRM is aimed at reducing the number of errbas inay occur in the provision of
healthcare services and in the containment of {haetiential adverse effects. With this
purpose, on the one side healthcare companies setptiques to identify effective or
potential causes of, respectively, active or laggrdrs, on the other side they implement
organizational procedures aimed at eliminating (ehpossible) the causes of the
identified errors.

In Italy, in those healthcare companies where tHRMChas been taken into
consideration often it has not found a real appbca Precisely, these healthcare
organizations limited their actions to a formal Iempentation of the prescribed
procedures without any substantial improvementéndulture of patient safety.

In fact, many initiatives have been triggered byrjalistic campaigns about serious
adverse events stemming from clinical errors aneehaeen concluded immediately
after the initial euphoria.

National and regional institutions have managedptioblem of medical malpractice by
enacting rules that have obliged healthcare conegani participate to a data collection
activity aimed at feeding a central error monitgrinystem and to create internal
committees for the audit and the management ofctimécal risk (Ghirardini et al.,
2010).

However, on the one side the central error momgpsystem does not allow to collect
reliable information about the so called “near rhesd “no harm” events, on the other
side in most of the Italian healthcare companiesithernal clinical risk committees
limited their activity at producing minutes of meegfs and at suggesting procedures that
have not been implemented.

Furthermore, in Italy are still not available redev data about the occurrence of clinical
errors, their main causes, the definition of perfance indicators aimed at measuring
the improvement in the management of the clinicgi (Trucco and Cavallin, 2006;
Verbano and Turra, 2010).

From the above analysis of the environmental amchative context, it emerges a lack
of strong stimulus for healthcare companies foetiective adoption of CRM policies.
Therefore, it is necessary that such companiesepertchat an improvement of the risk
profile, on the one side, often allows to obtaimsiderable savings on insurance costs
as well as on the costs of “non quality” and “naifesy”, on the other side, determines
an enhancement of company image and, hence, aas&pf their competitiveness.
Nowadays, there is a lack of tools that supporimla@agement of healthcare companies
in assessing alternative CRM policies on the basistrategic and operating goals
deriving from company mission and vision (VerbanodaTurra, 2010). As a
consequence, the management’s decision making ggoabout CRM policies is
particularly complex. Such a circumstance may fosteong evaluations about the
opportunity to postpone the introduction of proaedu aimed at improving the
healthcare companies’ risk profile at the experiggmtent safety and company image.
In fact, at the present time very few Italian hiecdire companies have applied for and
obtained the accreditation from the Joint Commisditternational, the most famous



non-governmental and non profit organization treatiftes healthcare organizations if
they meet a set of standards requirements destgrietprove quality of care.

From the analysis of the Italian context it is poesto sustain that, despite of the
numerous attempts of the national and regional mowents to spread CRM practices, a
real change in the patient safety culture can hairvdd only if the required investments
to improve healthcare organizations’ risk profite aconomically convenient.

However, as previously said, in order to propentplement cost-benefit analyses, the
healthcare companies’ management should quantifif ahd medium-long term effects
of CRM policies on financial (compensation costsurance premiums, revenues, cash
flows, etc.) and non financial (company image, cosr satisfaction, personnel
motivation, etc.) variables.

3. Applying the System Dynamics methodology to clinical risk management

In order to detect errors and assess their poteeffacts, clinical risk managers
currently adopt monitoring tools, such as incidegporting and clinical audit, and
methods of process analysis, such as the root sam#ysis and the hospital failure
mode and effect criticality analysis.

However, these methods are based on a linear aafshe causal relationships
characterizing the business processes. In pantjcillay do not take into account the
feedback structure underlying the net of causadibynecting the variables of the
different company sub-systems (Lee et al., 2009).

Furthermore, these analyses are static (Cavallah ,e2006), namely they ignore delays
normally existing between the triggering of the smand the occurrence of the related
error and, consequently, they are not suitablénaolate future trends (Trcek, 2008).
Current clinical risk assessment methods are alsdeiquate in helping healthcare
organizations in setting safety targets and evalgagafety performance improvement
on a quantitative basis (Trucco and Cavallin, 2006)

Moreover, the root causes analysis can also besatislg because it focuses only on
identifying the rout cause, but an adverse eventliys does not have a single root
cause (Trucco and Cavallin, 2006). In particularchs method does not take into
considerations the interrelationships and intevasti between different risks
(Nasirzadeh et al., 2008).

As for the incident reporting practice, some sci®otEemonstrated that it does not allow,
if used alone, to improve the safety conditionc@iplex organizations such as heath
care companies (Albolino et al., 2008).

Furthermore, an effective implementation of thessthods is hindered by the health
professionals’ mistrust towards CRM topics due siith diffuse blame culture (Catino
e Albolino, 2007).

These limits of the examined methods may underrtieeidentification of the real
company processes’ criticalities.

Similarly, the organizational practices implementededuce the clinical risk, such as
the “only therapy sheet”, the introduction of guides and protocols, the patient
involvement, etc., often increase workload thahat properly managed, may give rise
to medics and paramedics’ burn-out, which inevitanigment the probability of errors
from human factors.



Therefore, it is necessary to adopt a multidimemigHowell and Obren, 1999) and
systemic (Cook and Rasmussen, 2005) approach Hoastsahealthcare companies’
management to assess, according to a holistic getirep, the effects of CRM policies
on the company performance.

The application of the SD methodology to CRM fdatkes a deep analysis of business
processes in order to identify the areas of cfliticand the potential interventions to
reduce the probability of adverse events.

Thanks to the systemic and multi-dimensional apgroaunderlying the SD
methodology, it is possible to assess, in a safgpaber laboratory and before the actual
implementation, the alternative CRM policies, takinto consideration both short and
medium-long term effects on financial and non fitiah performance (Hirsch and
Immediato, 1998). In particular, the SD model aBoseenarios analyses, in order to test
the identified policies under different environmaniconditions. This would also
support sensitivity analyses that help deal withentainty in available data (Homer et
al., 2004).

The possibility for the healthcare companies’ mamagnt to experiment the designed
policies through the SD model, in order to identifye strategy that assures the best
trade-off between patient safety and financial itesdosters organizational learning
processes.

The SD model may represent a stimulus for healéh@ampanies to adopt CRM
policies that could have beneficial effects bothpatient safety and on company image
and competitiveness. In fact, it allows ex-ante amrepost analyses of the identified
CRM policies’ effects on monetary and non monetaayiables in order to identify
paths of sustainable growth.

4. Theresearch project

4.1 The qualitative analysis

The following causal loop diagram presents a prielmy analysis of a generic CRM
policy applied in a healthcare organization.

Compared to the qualitative analysis described ipravious paper (Ceresia &
Montemaggiore, 2010), the initial discussions wiite management of the healthcare
companies participating to the research projetdowad the authors to identify more
specific cause-and effect relationships that gise to interesting dynamics, which will
be analyzed in the next paragraph.

As depicted in the above figure, the higher the Ineimof people that necessitate a
hospital treatmentpppulation to be curéd all other things being equal, the greater is
the number of people requiring hospitalizatipat{en) to a certain healthcare company.
As a consequence, the numbetreatmentsrovided by a hospital increases as well as
the number opatients curededucing thgopulation to be curefloop B).

An increase ofreatmentsdue to a higher number phtients determines a rise in the
number ofadverse events due to clinical errpifsthe percentage of clinical errors does
not change. This would worsé&wspital reputatiorand, hence, the number of potential
patients(loop B).



However, if the number dfeatmentsaugments, the company would get more earnings
(treatments earningswhich increase itéinancial availability that can be invested in
CRM policies {nvestments in CRM policiesThese investments, on the one side they
reduce thdinancial availability (loop Bs), on the other side they should imprcd¥BM
quality, reduce the number @fdverse events due to clinical erraaad raisehospital
reputation,with positive effects on the number pditientsand, henceyeatmentqloop
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Fig. 1: The preliminary causal loop diagram

With regards to the loop1Rit is important to point out that the effectinfestments in
CRM policieson CRM qualityis delayed because it is necessary that the nevatipg
procedures leave sediment in workers’ behaviortiepes before real improvements in
operational activities occur. Furthermore, it ig possible to gauge - in a deterministic
way — the effect o€RM qualityon the number of adverse events due to clinicargr
because even in a scenario where the healthcarpatynshows a IowCRM quality
clinical accidents may not occur. Therefore, a phlstic function, expressing the
likelihood of clinical errors occurrence with reé@ce to different level dRM quality
has been adopted to describe the causal relatpristiveen these two variables.
Consequently, the behavior shown by the SD moddl be affected by this
probabilistic function. In fact, if the decision k& assigns the same values to input
variables and policy lever, the SD model will gextersimilar patterns, but not identical.
Given these initial conditions, the less the stathdieviation assigned to the probability
function will be, the more the SD model behavioik e similar.

As depicted in the loop 4Ra reduction of the number aflverse events due to clinical
errors, stemming from an improvement GRM qualityobtained througimvestments in
CRM policies decreases the number @dmpensation claimsThis should lower the
premium required by insurance companiesyrance cosjswith a positive impact on
companyfinancial availability that can be re-invested in CRM polici@svéstments in
CRM policies.



In the loop R2 is described a potential patholdgiteenomenon that can be generated
by the Italian healthcare system. Indeed, whedrerse events due to clinical errors
occur it is possible that the same patients haveettreated again for the same disease
or different illness caused by the received treatnfgatients to be treated aggint is
likely that these patients return to the same hakim obtain the new cure, because they
may not be aware of the clinical error and they mo@aytinue trusting the same doctors.
This determines an augment of the number of patienicreasing the number of
treatments and, all other things being equal, theber of adverse events due to
clinical errors (loop R). These re-treatments bring to the hospital nemiegs (most

of the time is the government paying for medicates), triggering the previously
described loop R In other words, to a certain extent, for someltheare companies
may be economically advantageous committing clinezeors, if such errors do not
bring any significant negative consequence. In iotdgrevent such phenomenon, the
government should implement a control system tdyw#re reason why certain patients
are treated by the same healthcare company ineé feriod of time for the same or
consequential pathologies.

4.2 The Clinical Risk Management Framework

Vincent et al. (1998) have proposed a general fraorie of factors influencing clinical
practice and contributing to medical adverse ev@rdb. 1).

Table 1. Framework of Factors Influencing Clini¢aactice and Contributing to Adverse (Vincent et al

1998)
Framework Contributory Factors Examples of Problems That Contribute to Errors
Institutional Regulatory context Insufficient priority given by regulators to safésgues;

Medicolegal environment
National Health Service Executive

Legal pressures against open discussion, prevetfting
opportunity to learn from adverse events

Organization and
management

Financial resources and constraints
Policy standards and goals
Safety culture and priorities

Lack of awareness of safety issues on the pagrmbs
management;
Policies leading to inadequate staffing levels

Work environment

Staffing levels and mix of skills

Patterns in workload and shift

Design, availability, and maintenance of
equipment

Administrative and managerial support

Heavy workloads, leading to fatigue;

Limited access to essential equipment;

Inadequate administrative support, leading to reduine
with patients

Team

Verbal communication

Written communication

Supervision and willingness to seek help
Team leadership

Poor supervision of junior staff;
Poor communication among different professions;
Unwillingness of junior staff to seek assistance

Individual staff

Knowledge and skills

Lack of knowledge or experience;

member Motivation and attitude Long-term fatigue and stress
Physical and mental health

Task Availability and use of protocols Unavailability of test results or delay in obtaigithem;
Availability and accuracy of test results Lack of clear protocols and guidelines

Patient Complexity and seriousness of condition Distress;

Language and communication
Personality and social factors

Language barriers between patients and caregivers

Although this general framework depicts the mattdes contributing to clinical errors,
the underling approach proposed by Vincent et1898) is really far from the root-
cause analysis perspective and this for almostréasons. First, the root-cause analysis
hypothesizes that there is a single or at leashalshumber of root-causes, while the
practical clinical evidences demonstrate that micai error is often the consequence of
a wide number of factors. Second, despite the miamof the root-cause analysis is to



find the real cause of the error, the main goalofieeper analysis should be the
identification of the gaps and lacks in the healtine system, where the approach is
much more proactive and forward-looking (Vincer@03). For these two main reasons
Vincent (2003) calls this approach “systems analysi

4.3. The quantitative model

Based on the causal loop diagram (CLD) describdterprevious section, a stock and
flow structure has been built, with the main ainobserve the behaviors of the System
Dynamics Model.

The figure 1 shows the main stock and flow struetoir the hospitalization processes.
The first stock (on the figure’s left), represetite number of people of a specific
population (for instance, a town) affected by sawlevant clinical event, who need to
go to the Hospital and, for this, they could patdiyf became Hospital inpatients,
(hereafter called “Omega” Hospital).

From a realistic point of view, an individual affed by a clinical event could:
1. go directly to Omega Hospital and immediately beea@®mega Hospital's

inpatients;

2. go directly to another Hospital and immediatelydrae Hospital's inpatients

3. go directly to the Omega Hospital Emergency Room iammediately became
Omega Hospital-ER'’s inpatients

4. unfortunately die before any medical treatment

This is the reason why from the Stock called “Papah Affected by Clinical Event”
depart four different out-flows, where each of theepresents one of the above
mentioned alternatives.

Once the inpatients have been hospitalized, theydescharged from the Hospital and
can go back home.

As the figure 1 shows, from each of the three pédiestock (patients waiting for
Hospital ER, patients treated by Hospital ER, Hi@dpinpatients) depart two main
different flows: the first one represents the pesgion of the hospitalization process,
while the second one depicts the negative conseguirevery medical activity, that is,
the patient injury rate. Conceptually, the patiepiry rate can be viewed as the sum of
two different rates:

e a patient injury normal rate, which expresses tbasciousness that every
medical intervention, even if well prepared and aged, can produce a patient
injury, as an unavoidable consequence of the fati#iness and seriousness;

e a patient injury rate due to clinical error, whidxpress the negative
consequence for the patient of a medical intereentiwhere the injuries
produced could have been avoided by the medicH| dtit were been better
watched the patient safety, respecting more striotedical procedures and
protocols.



Figure 1. Stock and Flow Structure related to thespitalization Processes and the

Effects of ClinRiask Management on patients’ safety.
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The “patient injury rate” variable is affected byetclinical risk factors as defined by
Vincent et al. (1998). More in details, Vincentat (1998) identify seven different
general frameworks of factors influencing clinigabctice and contributing to medical
adverse events, as they are describe in the Table 1

Nevertheless, a deep analysis show us that justdivthem can be directly affect the
clinical practice as managed by the medical staffim Hospital. In fact, both the
institutional and patient frameworks seem to refea respectively, macro and micro
scenario, while the other five frameworks (Orgatiwa and management, Work
environment, Team, Individual staff member, Tasier to factors directly related to
medical practice, which can be improved troughicsihrisk management policies.

In table 2 the clinical risk Contributory Factorensidered in the System Dynamics
Model and their initial Values are depicted:

Table 2. Clinical Risk Contributory Factors congidé in the System Dynamics Model and their initial
Values:

CR Contributory Factors Initial Values
Financial resources and constraints 0,45
Policy standards and goals 0,39
Safety culture and priorities 0,56
Staffing levels and mix of skills 0,61
Patterns in workload and shift 0,44
Design, availability, and maintenance of equipment 0,53
Administrative and managerial support 0,73
Communication 0,42
Supervision and willingness to seek help 0,64
Team leadership 0,58
Knowledge and skills 0,34
Motivation and attitude 0,29
Physical and mental health 0,31
Availability and use of protocols 0,42
Availability and accuracy of test results 0,37

In table 3 the clinical risk Macro Scenario Fact@irsstitutional) considered in the
System Dynamics Model and their initial Values @epicted:

Table 3. Clinical Risk Macro Scenario Factors (ihdtonal) considered in the System Dynamics Model
and their initial Values:

CR Macro Scenario Initial Values
Regulatory context 0,65
Medicolegal environment 0,75
National Health Service Executive 0,55

In table 4 the clinical risk Micro Scenario Fact@Patient) considered in the System
Dynamics Model and their initial Values are depicte

10



Table 4. Clinical Risk Micro Scenario Factors (Ratt) considered in the System Dynamics Model and
their initial Values:

CR Micro Scenario
Complexity and seriousness of condition
Language and communication
Personality and social factors

Initial Values
0,50
0,40
0,70

Figure 2. Stock and Flow Structure of the reinfagcfeedback loop of the re-treatments
processes.

Hospital Inpatients

: Treated Patients ;Qrwa—ﬁ
! Patients Treated from Hospital
; vrall Patients and Discharged
Treated and rom
Discharged from H
Average

N\

Effectively Treated
Patients Rate H

Hospitalization Time

Average Time To

New Clinical Event
Appearance in

Effectively Treated

Patients H
N % Patients
© >O ‘fectlve\y Treated
o= - in H MAX
Effect of CR Factors Effect of CRM on 9% Patients
on Patient Injury Hospital ffectively Treated
Effectiveness

in Hospital

% New Clinical Effectively Treated
vent for Effectively Patients but
Treated Patients Affected by New
Clinical Event H

% New Clinical
Event for

D
T \
Ineffectively Ineffectively 3
Treated Patients Ineffectively Treated Patients Treated Patients
Affected by New Clinical Event Rate H
Average Time To

New Clinical Event

\
— Q e % New Clinical |
Tneffectively Ineffectively Event for }
Treated Patients Treated Patients
Appesrance in Affected by New
Ineffectively X
Treated Patients H- Clinical Event H-ER
ER

Ineffectively |
Affected by New

Time to Inflow
r
Inflow

Treated Patients \
Clinical Event H \
T - Average Time To 4
! New Clinical Event \
| Appearance in |
Ineffectively i
Q/ﬁ Treated Patients L
C C Overall Treated Patients Affected by 3
Time to perceive Overall Rate of New Clinical Event
Clinical Event Treated Patients i
Affected by New
Clinical Event Inflow,

Average Time To -

New Cardiac Event

Appearance in

Effectively Treated

™ AT % New Clinical
ent for Effectively
Patients H-ER _.c_—~T "/ _iTreated Patients

o

\
Time to Inflow

—

Effectively Treated
Patients but Affected by
Effectively Treated 4
Pationts but New Clinical Event
Affected by New
Clinical Event H-ER

11



The figure 2 shows that the augment of the hospitstient causes the increase of the
medical treatments, which produces the rise optteents (effectively or ineffectively)
treated by medical staff. Some of these patienlisneed for new medical treatments,
due to a new clinical event appearance after aeéfaverage time.

4.4 Test for model validation

The following tests have been applied to the pregaystem dynamics model, to verify
its validity:

4.4.1 Boundary Adequacy
To define the boundary of the observed system, soteeviews with doctors, manager
and personnel staff of Healthcare companies hage benducted, in Italy and in China.

4.4.2 Structure Assessment.
Three workshops with Healthcare company’s manalgave been conducted to assess
the stock and flow structure of the SD model.

4.4.3 Dimensional Consistency and Parameter Asssagsm

Several tests have been conducted to verify ifntloglel equations was dimensionally
consistent and if the parameter values assigndetonain SD model variables was
coherent with the clinical risk management literatu

4.4.4 Extreme conditions
The SD model has been stressed by several testxifp its behavior under extreme
conditions.

All the runs described in the scenario analysis lbeen launched after having put the
SD model in equilibrium.

5. Scenario Analysis

Based on the qualitative and quantitative analysthe system structure outlined above,
three alternative policies have been comparedderdio evaluate their potential effects
on the company performance.

As depicted in the table 5, these policies diffgrthhe degree of improvement of the
quality of clinical risk contributory factors, wtiaanges from 0 (very low CRM quality)
to 1 (very high CRM quality):

* in the base run, the quality improvement of thesgdrs is equal to zero;

* in scenario 1, there is a small improvement oficéihrisk contributory factors;

* in scenario 2, the improvement of these factorsase relevant.

The higher is the degree of CRM quality improvemeheé higher is the amount of
money the healthcare company has to invest in CBIMips.
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According to the first policy, indicated as “bas@’f, the healthcare company decides to
not invest in CRM practices and equipments. As shawfigure 3, such a decisions
determines a progressive deterioration of CRM ¢géindicated as “average value CR
contributory factors”), due to obsolescence of roaldiools and practices, which leads
to an augment of clinical errors, a worsening oggi@l reputation and, hence, a
reduction of the number of people going to the Oankgspital (indicated as “overall
rate of population going to the Omega hospital”).

Table 5. The Clinical Risk Management Policies addpy the Omega Hospital in the three different
scenarios.

CRM Policies Base Run | Scenariol | Scenario?2
Financial resources and constraints 0 0,12 0,29
Policy standards and goals 0 0,21 0,50
Safety culture and priorities 0 0,08 0,19
Staffing levels and mix of skills 0 0,11 0,26
Patterns in workload and shift 0 0,21 0,50
Design, availability, and maintenance of equipment 0 0,17 0,41
Administrative and managerial support 0 0,07 0,17
Communication 0 0,01 0,02
Supervision and willingness to seek help 0 0,23 50,3
Team leadership 0 0,05 0,12
Knowledge and skills 0 0,14 0,34
Motivation and attitude 0 0,10 0,24
Physical and mental health 0 0,15 0,36
Availability and use of protocols 0 0,12 0,29
Availability and accuracy of test results 0 0,04 10,

Because of the higher number of clinical errors, @mega hospital would experiment
an increase of the “% of treated patients affebigdew clinical events” and of the “%
of overall complaints”. The reduction of treatmeatgnings, due to the lesser number
of patients, and the increase of insurance coatstalthe higher number of complaints,
determine a reduction of company “net earnings”.

In the scenario 1, the Omega hospital decidesuesinin CRM policies. As shown in
figure ----, this decision produces an improven&TRM quality with a positive effect
on all the previously examined performance indicatdhe comparison between the
base run and scenario 1 shows that an investme@RN policies brings, in the
medium term, higher net earnings. In fact, afterratial reduction of the net earnings
due to the investment costs, the economic resuigsdve because of a higher number
of patients and a lower number of compensatiomdai

As depicted in figure 4, the higher investment RNCpolicies represented in scenario 2
determines a better performance with respect tmase 1. However, the relevant
investment costs required by this policy produndhe short term, a sensible worsening
of the net earnings. This could undermine the fongrsolidity of the Omega hospital.
As a consequence, the management could prefecéimarso 1, even though this would
imply a lower level of CRM quality.

The adoption of the policy described in scenaricauld be incentivized by the
government, offering to healthcare companies’ teengptions or other financial aids.
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Figure 3. Base Run (Reference) & Scenario 1 (Cujren
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Figure 4. Scenario 1 (Reference) & Scenario 2 (€nty
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6. Conclusions

CRM practices do not take into account costs angir tleffects on personnel
management. Furthermore, healthcare companies’ gearents experiment serious
difficulty in quantifying the benefits deriving fno investments aimed at reducing the
clinical risk.

Such a circumstance may foster wrong evaluatiositathe opportunity to postpone
the introduction of procedures aimed at improvihg thealthcare companies’ risk
profile at the expense of patient safety and compaage.

Therefore, it is necessary to provide healthcarmpamies’ managements with a
systemic and multi-dimensional approach that suppoost-and-benefit analysis of
CRM policies.

Based on preliminary results of a research progttSD methodology applied to
clinical risk management in Italian healthcare camps, it has been pointed out that
for these companies may be convenient to inveantiral resources to obtain a certain
level of CRM quality. Indeed, according to the siation results previously described,
further investments still improve CRM quality butthe expense of financial results,
because the marginal costs related to these fumivesstments are higher than the
marginal benefits the companies can obtain. Asna@guence, if the national healthcare
system aims to obtain a higher level of CRM qualitgn the healthcare companies’
“breakeven” threshold, it should make these invesiih more convenient through tax
exemption policies or other financial aid measures.
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