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CS593 - Digital Economy

Transition of care refers to the transition of patients from a primary, expensive facility to a
secondary, less expensive facility that provides medical support to ensure a successful
recovery. The transferring party provides medical records and instructions to the receiving
party. The receiving party monitors predefined patient characteristics and evaluates the health
status of the patient. The communication and the coordination of services between the two
health care providers are performed by an intermediary who is responsible for a successful
transition. The intermediary chooses the proper receiving provider based on specific criteria,
and provides electronic health record technologies to gather, share and exchange information.

We adopt the following payment model: The insurance company pays one provider (typically
PF) to insure a population of potential patients. The primary facility (PF) pays the secondary
facility (SF) and the intermediaries, either on a per patient basis or as a bundled payment.
There are cost limits on a per patient basis as well as per disease basis.

The performance of the service system is measured through a number of Key Performance In-
dicators (KPIs). We are interested in the total cost of care per patient, the patient satisfaction,
the readmission rate from the secondary facility back to the primary facility that reflects the
quality of service provided by the secondary facility and the market share each intermediary
gains in a competitive environment. The above KPIs are affected by a number of factors such
as the matching of PFs to SFs, the services provided by the various entities and the use of infra-
structure. For example, taking into account patient preferences on the matching of PFs to SFs
increases patient satisfaction, considering geographical constraints reduces costs, providing
high quality care services reduces the readmission rate.

IT infrastructure used by the intermediaries plays a significant role in the formulation of the
relationships among the entities within the service network. Therefore, it provides a good
solution to the way patients are transferred from primary to secondary facilities. Indicatively,
IT infrastructure provides the electronic medical records (EMR) of patients, sensors and an
automated process of the transition of patients. EMR is shared by all interested parties
consistently such that everyone has an updated version any time this is required, reducing
significantly the readmission rate. Sensors are placed in the patient rooms in order to watch and
record any change in the behavior/status of the patient or of the room conditions. This
information is incorporated in the EMR of the patient so that new instructions are given for
her/his medical care, increasing their satisfaction and reducing the readmission rate. The
automation in the transition process facilitates the transfer of patients and reduces costs or
errors in handling the patients.

The objective of this project is to analyze interactions of the entities in the above service
system in order to facilitate the transition of patients in a cost effective way and at the same
time improve their medical status.



Part A
Network Design

1. Define the economic entities that participate in the system, their relationships and the
services to be provided by each participant. Design the system using the vensim tool.
2. Define the following functions for each participant for each period t:
. Revenues R;
. Costs C;
.. Patients’ satisfaction SAT,
« Patients’ utility u
.. Number of patiets n (as a function of satisfaction and taking into account a
random component according to the Poisson distribution)
3. Determine a methodology to calculate the expected number of patients and thus the
expected revenues and the expected costs for the next period.

Part B

Value Calculation

1. Calculate the value of each participant of the system for 10 periods. Create graphs to
show how value evolves in time and make comparisons of value among participants.

2. Perform sensitivity analysis for the utility of the patient to show the impact of the
readmission rate from a specific SP.

Strategic Interactions

Consider that two SPs compete for the same group of patients. Both desire to decrease the
readmission rate so as to attract more patients. Define your own game (players, rules,
strategies) and investigate equilibrium strategies in order to achieve the above goal. Use any
suitable model taught in the class.



XNUELONATO

Inueiopa avegpopag

Copyright ITavemotmiuio Kpnmg, Mapivae Mmitedkn. Moaopiva Mmitodkn. «Pnoewokm
Owovopia. Project description». 'Exdoon: 1.0. Hpdxieio 2015. AwaBéoo amd T dikTvokn
devBvvon: https://elearn.uoc.gr/course/view.php?id=420/.

Ynpueiopa Adg0d0tnong

To mapdv vk dwatiBeton pe Tovg dpovg g adetag ypnong Creative Commons Avagopd, Mn
Epmopucy Xpnom, Oyt Iapdywyo ‘Epyo 4.0 [1] 1 petayevéotepm, Awebvng ‘Exdoon.
Eapovvion ta avtotedn épya tpitwv my. Qotoypagies, dwypduppato K.A.T., TO Omoio
EUTEPLEYOVTAL OE QVTO KOl To omoio. avaeépovtal pali pe Tovg Opovg YPNoNG TOvG GTO
«Enueiopa Xpnong Epywv Tpitovy.

@O

[1] http://creativecommons.org/licenses/by-nc-nd/4.0/

Q¢ Mn Epmopukn opiletar ) ypnon:

oL 0gv mEPIAOUPAvEL APEGO 1| EUUECO OKOVOLIKO OPELOG OO TNV YPNOT TOL £PYOL, Yl TO
SlovopLEN TOL £pYOL Kot 00E1000Y0

oL Oev TEPIAAUPAVEL OIKOVOLIKT] GUVAAAAYT] ¢ TpoimOOEST Yia T y¥pnon 1 TpoOGPacn 6To
épyo

7oL OeV TPOGTOPILEL GTO OVOUEN TOL £PYOV KOl OOE000Y0 EUUECO OIKOVOLKO OQEAOG (TT.Y.
SN UicEeLg) amd TV TPoPOoAT| TOV £PYOV GE SLOIKTLOKO TOTO

O d1Koovyog Pmopel Vo TapEYEL GTOV 0OEI000Y0 EEXYMPIOTH AOELN VAL YPNGILOTOLEL TO £PYO YU
EUTOPIKT XPNOT|, EPOGOV 0LTO TOV (NN o<t

Awtipnon Inpeiopdtov

OnowdNTote avamopoymyn 1 SIGKELT TOL VAIKOV Ba mpémetl va cupmepthapuPavet:

T0 Znueiopo Avaeopag

10 Xnueiopo Ade1080TNoNG

™ ONA®on AlaTpNong ZNUELOUATOV

t0 Znueiopo Xpnong Epyov Tpitwv (epdcov vdpyet)

pali e ToVG GLVOOEVOUEVOVS VITEPGVVIEGLOVG,.




Xpnuatodotnon

4,

To mapdv ekmondevTIKO LAIKO €xel avamtuyfel ota mAaiclo Tov eKTAdELTIKOD EPYOL
TOL JACKOVTO.

To épyo «Avowkta Axadnuaiké Mabnuota oto ITlavemomuo Kpnme» €xet
YPNUATOSOTNGEL LOVO T OVOSLOUOPPOGCT) TOV EKTALOEVTIKOD VALKOD.

To épyo viomoteiton 610 mThaiclo Tov Emyeipnotaxov [poypappatoc «Exmaidgvon ko
Aw Biov MdaBnon» kot cuyypnuotodoteitar ond v Evponaikny Evoon (Evponaikd
Kowwovikd Tapeio) kot amd eBvikovg mépovg.

EMXEIPHEIAKO MPOIPAMMA
***** EKMAIAEYZH KAI AIA BIOY MAGHZH s Ez nA
** : o TNe YYwen 2007-2013
* ok ’ =] < s va v vt

YNOYPTEIO NMAIAEIAL KAl OPHIKEYMATQN  EYPQnAIKO KOINONIKO TAMEIO
Evpwraikn ‘Evwon EIAIKH YNHPEZIA AIAXEIPIZHL

E 6 K  Tausi
opUALOTONEVICTAEL Me T cuyxpnparodotnon tng EAAadag kat tng Evpwmaikn¢ Evwong




