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In a world characterized by an ever-increasing demand for health services and by 
dramatic pressures to reduce health spending, scholars in the Operations Manage-
ment (OM)/Operations Research (OR) fields are called upon to develop new models, 
methods and approaches to support the design, analysis, and improvement of effec-
tive health care delivery systems.

Developing these models, however, is a very challenging task. Health care deliv-
ery systems, in fact, are inherently complex, as they involve a plurality of stakehold-
ers with conflicting goals and priorities, operating in contexts affected by high vari-
ability and—more often than not—limited resources.

This special issue of the Flexible Services and Manufacturing (FSM) Journal 
presents eight papers making a substantial contribution to the OM/OR theory while 
at the same time successfully addressing common practical problems arising from 
real-life health care settings.
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Some of the papers included in this special issue are extended versions of 
the papers presented at the Third Health Care System Engineering Conference 
(HCSE) that was held in Florence, Italy, in May 2017. There were 34 submissions 
for this special issue. After a thorough peer-review according to the standards of 
the FSM journal, the following eighth papers were accepted for publication.

Duma and Aringhieri (2020) propose a framework to mine patterns in a 
sequence of activities, i.e., paths, occurring when patients, with different charac-
teristics and urgency, access Emergency Departments (ED). The study presents 
an ad hoc process mining model capable to replicate a large variety of paths and 
to predict the use of the ED resources by each patient based on the information 
known upon patient access. The framework is tested on real data coming from the 
Ospedale Sant’Antonio Abate (Cantù, Italy).

Zeng et  al. (2020) introduce a network model to support the design and 
improvement of rapid response systems for multiple acute patients with declin-
ing clinical conditions. The study presents also iterative methods to evaluate the 
mean decision time, i.e., the average time from the detection of a patient’s declin-
ing condition to a physician’s treatment decision being made. These methods lead 
to convergent results and high accuracy in performance evaluation.

Kuo et al. (2020) propose a framework to address the trade-off between sched-
ule efficiency and accessibility to service in appointment scheduling with over-
booking. The framework consists of a stochastic mixed-integer linear program to 
determine an optimal appointment schedule within a session and is used in com-
bination with a simulation model for guiding the scheduling decisions in the long 
run. Such an approach thus makes it possible to evaluate both the within-the-
session and longer-term schedule performance. Computational experiments are 
based on actual data collected from a medical imaging center of a hospital.

Guido et al. (2020) propose a novel optimization model to address an outpa-
tient appointment scheduling problem. The model aims at maximizing the num-
ber of appointments, at reducing patient waiting time, and at increasing patient 
satisfaction. The proposed combinatorial problem is solved by a logic formalism, 
widely used in the artificial intelligence literature. In addition, the authors pro-
pose a three-phase approach to increase computational efficiency. Computational 
results are based on real data from the Rheumatology Department of the Careggi 
University Hospital (Florence, Italy) as well as on realistic instances purposely 
generated.

Garaix et al. (2020) address a daily appointment scheduling problem with random 
deferral for chemotherapy outpatients. The authors propose a heuristic approach to 
determine the order in which patients will be treated in an ambulatory chemotherapy 
center. Each patient is assumed to follow a personalized treatment plan that fixes 
dates for a series of drug injections separated by recovery periods. In addition, they 
introduce a GRASP algorithm that allows rescheduling patients in case a drug injec-
tion is canceled due to weak patient conditions. Benchmark data sets are built based 
on historical data of the French chemotherapy facility, ICL in Saint-Etienne.

Li et al. (2020) model a radiotherapy treatment process as a queueing system with 
multiple queues and develop a new class of scheduling policies that are simple, flex-
ible and fair to patients. They also propose an adaptive policy that is efficient to 
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deal with unknown and fluctuating arrival rates. The parameters of the policies are 
selected resorting to simulation-based optimization heuristics.

Kraul (2020) presents a tactical model that supports the construction of annual 
schedules to train anesthesiology medicine residents. Specifically, residents need to 
perform different interventions several times to become specialists. The task-related 
problem is formulated in two stages considering the total number of interventions, 
equal progress in training as well as continuity of care. The second stage of their for-
mulation results in a quadratic program and the authors develop a genetic algorithm 
using standard crossovers which is able to construct annual schedules for an existing 
stock of residents. The algorithm is tested by comparing the solutions of the genetic 
algorithm and standard software with a real-world situation of a German training 
hospital.

Wang et  al. (2020) propose a combined approach for conducting cost-effec-
tiveness analysis aiming at supporting medical decisions. Specifically, a Markov 
model is proposed to represent patients’ health state transitions, and two hybrid 
metaheuristics estimate the transition probabilities. Based on the estimated transi-
tion probabilities, the cost-effectiveness analysis proposed is conducted to compare 
different medical interventions. The model has been applied to a case study con-
cerned with the comparison of two immunosuppressants to treat patients subject to 
renal transplantation.
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