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Abstract

Each year Emilia-Romagna Health managers have to negotiate the number
of medical specialization grants that will be financed by the National govern-
ment and to define the amount of additional grants that will be funded by the
regional budget. The final goal of this study is to provide a Decision Support
System for grant allocation to medical specialties within Emilia-Romagna
over a twenty year planning horizon. We develop a System Dynamics model
that represents regional medical specialist human resources and forecasts
population needs over the planning horizon. The System Dynamics model
provides for each medical specialty a requirement indicator. Based on these
indicators an Integer Programming model computes optimal assignments of
medical specialty grants by considering future population utilization of pub-
lic health services, programmed needs expressed by Local Health Trusts and
the role of commissioned private organizations. We define three demand sce-
narios and we show how regional and national funded grants can be managed
in order to reduce future gaps by comparing our results with current policies.
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1. Introduction

The labor market and the demand for medical doctors are extremely
adaptable to new technologies, societal demand and organizational models.
Therefore, planning human resources for health (HHR) is a logistical task
of great complexity. In Italy the perceived shortages of medical specialists
led to increase medical schools intake in 2010 (+29%), although, imbalances
and appropriateness of current medical supply and distribution to health
care needs have not been quantitatively assessed. Planning HHR requires to
model the supply of specialists but, most noticeably, to forecast the changing
needs of the population and the emerging care pathways. Italian Regions aim
at correcting perceived imbalances through the funding of supplementary
grants for Medical Specialists Schools. As an example Emilia-Romagna’s
funding covered almost 20% of total grants in 2011.

The need for HHR long-term planning and the availability of different
methodological approaches (supply, requirements, needs-based) have been
stressed by World Health Organization and by European Union [? ]. HHR
availability is crucial to pursuit high performances since workforce imbalances
are associated with financial consequences (e.g., increased cost of labor, sup-
ply induced demand, etc.), poor responsiveness to patient expectations due
to burn-out and waiting times, and poor services quality and safety in case of
under-staffing. Models for doctors supply and requirement forecasting have
been built in several countries such as USA, France, Spain , Belgium and
Australia .

The Emilia-Romagna case study. Each year Emilia-Romagna health author-
ity’s managers have to negotiate the number of medical specialization grants
that will be financed by the national government and to define the amount
of additional grants that will be funded by the regional budget. Our work-
ing hypothesis relies on the assumption that future Emilia-Romagna HHR
requirements and prioritization of regional grants have to be defined in cor-
relation with current shortages/surpluses and demographic and service uti-
lization changes. Therefore, the development of a demand-based approach
to forecast HHR will prevent future imbalances in the regional health labor
market by considering different demand scenarios that can be driven both
by population evolution and by regional and national guidelines.

Paper contribution. The final goal of this study is to provide a Decision
Support System for grant allocation to medical specialties within Emilia-
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Romagna over a twenty year planning horizon. In order to meet the objec-
tives, the decision-making model that will support regional planners has to
be separated in two main components. A simulation model, which describes
the supply and demand behavior over time and an optimization model that
evaluates the imbalances that emerged from the simulation model and sug-
gests an optimal funding strategy in order to reduce the gap between HHR
availability and requirements.

More precisely, we develop a System Dynamics model that represents
regional medical specialist human resources and forecasts population needs
over the planning horizon. The System Dynamics model (Figure 1) provides
for each medical specialty a requirement indicator. Based on these indicators
an Integer Programming model computes optimal assignments of medical
specialty grants by considering future population utilization of public health
services, programmed needs expressed by Local Health Trusts and the role of
commissioned private organizations. We define three demand scenarios and
we show how regional and national funded grants can be managed in order
to reduce future gaps by comparing our results with current policies.

Paper Impact. The methodology proposed in this paper has obtained a vast
attention at the Emilia-Romagna level, where it has been included within the
planning tools of “Servizio Relazioni con gli Enti del SSR, Sistemi Organizza-
tivi e Risorse Umane in ambito sanitario e sociale, supporto giuridico” of the
“Assessorato Sanità e Politiche Sociali”. In addition, the Emilia-Romagna
experience and methodology has been included in the Work Package 5 of the
EU “Joint Action Health Workforce Planning and Forecasting” of which the
Italian Ministry of Health is responsible, and it is likely to be used to the
pilot study that is an essential outcome of the EU Project and will deter-
mine the definition of the methodology to be used by the Italian Ministry of
Health at the national level in the future.
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Figure 1: System Dynamics model
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Appendix A. Graphs forecast legend

Stock of physicians working in the Public Sector in 2011
and still active

Stock of physicians working in the Private Hospital Sector
in 2011 and still active

Stock of Public self-employed ambulatory specialists
(Sumai) working in 2011 and still active

Stock of district pediatricians working in 2011 and still ac-
tive

Stock of available physicians (Trained by MIUR + Em-
ployed in Public and Private sectors)

Demand forecast of Scenario1

Demand forecast of Scenario2

Demand forecast of Scenario3
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Appendix B. Surgical Area Forecasts

(a) General Surgery (b) Pediatric Surgery

(c) Digestive Surgery

Figure B.2: General Surgeries class
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(a) Gynecology and Obstetrics (b) Neurosurgery

(c) Orthopedic and Traumatology (d) Urology

Figure B.3: Specialistic Surgery class
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(a) Maxillo-facial Surgery (b) Otolaryngology

(c) Ophthalmology

Figure B.4: Head and Neck Surgery class
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(a) Cardiac Surgery (b) Vascular Surgery

(c) Thoracic Surgery

Figure B.5: Cardiac thoracic and vascular Surgery class
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Appendix C. Medical Area Forecasts

(a) Internal Medicine (b) Geriatrics

(c) Sports Medicine (d) Oncology

Figure C.6: General Medicine class
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(a) Allergology and Immunology (b) Dermatology and Venereology

(c) Hematology (d) Endocrinology

(e) Gastroenterology (f) Cardiovascular diseases

Figure C.7: Specialistic Medical class
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(a) Respiratory diseases (b) Infectious diseases

(c) Emergency medicine (d) Nephrology

(e) Rheumatology

Figure C.8: Specialistic Medical class
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(a) Neurology (b) Pediatric neuropsychiatry

(c) Psychiatry (d) Pediatrics

Figure C.9: Neuroscience and Mental disorders class
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Appendix D. Diagnostic and Clinical Services Area Forecasts

(a) Anatomic pathology (b) Microbiology and Virology

(c) Clinical pathology

Figure D.10: Therapeutic and diagnostic services class
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(a) Nuclear medicine (b) Radiology

(c) Radiation therapy

Figure D.11: Medical imaging and Radiation therapy class
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(a) Pharmacology (b) Food science

(c) Medical genetics

Figure D.12: Biomedical clinical services class
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(a) Anesthesiology and Intensive care
medicine

(b) Physical medicine and rehabilita-
tion

Figure D.13: Specialistic clinical services class
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(a) Preventive healthcare (b) Occupational medicine

(c) Forensic pathology

Figure D.14: Public Health class
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