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Abstract 

Under the concept of "Industry 4.0", production processes will be pushed to be increasingly interconnected, 
information based on a real time basis and, necessarily, much more efficient. In this context, capacity optimization 
goes beyond the traditional aim of capacity maximization, contributing also for organization’s profitability and value. 
Indeed, lean management and continuous improvement approaches suggest capacity optimization instead of 
maximization. The study of capacity optimization and costing models is an important research topic that deserves 
contributions from both the practical and theoretical perspectives. This paper presents and discusses a mathematical 
model for capacity management based on different costing models (ABC and TDABC). A generic model has been 
developed and it was used to analyze idle capacity and to design strategies towards the maximization of organization’s 
value. The trade-off capacity maximization vs operational efficiency is highlighted and it is shown that capacity 
optimization might hide operational inefficiency.  
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1. Introduction 

The cost of idle capacity is a fundamental information for companies and their management of extreme importance 
in modern production systems. In general, it is defined as unused capacity or production potential and can be measured 
in several ways: tons of production, available hours of manufacturing, etc. The management of the idle capacity 
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Abstract 

Home Health Care (HHC) is a growing industry in the medical services business, mainly in Europe and North America. These care 
services are provided at patients’ home by a multidisciplinary team using a distribution network. In this paper, an overview of the 
HHC services in Portugal and Brazil is presented. Additionally, a review is also presented to identify the main logistics problems
associated with HHC services such as districting, routing and inventory management and the lack of integrated approaches to 
address them, as well as the best practices of management in the area.  A framework is proposed to represent the main elements 
and characteristics of HHC services and their relationships. The framework suggests the use of a Decision Support System (DSS) 
based on optimization models and simulation approaches to overcome some of the main challenges associated to integrated 
approaches to address main problems, filling the gaps in the current literature. With the development of this DSS it will be possible
to assist in the logistic planning of HHC teams, especially in countries like Brazil and Portugal. 
© 2017 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the scientific committee of the Manufacturing Engineering Society International Conference 
2017.
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1. Introduction 

Home Health Care (HHC) services consist in attending patients in their own homes, by a multidisciplinary team. 
Teams are composed by workers, such as doctors, nurses, among others. Because resources for health care are limited, 
HHC services are nowadays viewed as a challenge in what concerns the design and the efficient operation of health 
care delivery systems, reducing global costs and relieving congestions in the access to hospitalization.  
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The sector has high investments, mainly in developed countries, such as Denmark, which has allocated about 1.6 
% of its GNP (Gross National Product) in 2005 (about $4 billions) for the care of 200 thousand patients [1]. In 
European countries, around 1% to 5% of the public health budgets are spent on HHC services [2]. The number of 
people dependent on HHC services in Germany has already reached 1.6 million in 2012 and is still increasing [3]. In 
developing countries, HHC is more recent and its evolution is still slow due to economic problems, disorderly 
population growth, lack of infrastructure, security and constant illnesses (dengue fever, yellow fever, zika virus, and 
others). As an example, in Turkey, the public HHC system is targeted only at priority groups, namely patients 
bedridden with respiratory problems, muscular diseases, newborns and the terminal stage of cancer. The remaining 
population, which does not fall into the priority groups, need to join private HHC services [4]. In Colombia, peripheral 
areas of large cities with high crime rates do not receive this type of service due to lack of security as a way to preserve 
the physical integrity of health workers [5]. 

The planning effort required to manage these services is of great complexity, because it involves questions at 
different levels of decision, such as districting (strategic level), inventory management (tactical), routing and 
scheduling (tactical/operational level). In HHC literature, the largest contribution is in the area of vehicle routing and 
scheduling. For these types of problems, the goal is to minimize the costs of travel between patients and maximize 
teams scheduling to perform daily work [1]. Attention to materials’ management problems in the context of HHC has 
been scarce. Main topics that have been identified include suppliers’ selection, inventory policies and control [6]. 
Districting problem is of great importance, because aims at organizing areas, creating compactness in team’s workload 
and minimizing travel time. For example, in Colombia, about 50% of HHC providers face districting problems [5]. 

In this work, the objective is to develop a review and framework that allows understanding the main logistic 
problems (of different levels of decision) in the HHC context, how they relate to each other, and the possibility of 
solving them in an integrated mode. The framework recommends the use of a Decision Support System (DSS) based 
on optimization models and good practices suggested in the literature. Most relevant contributions in these areas 
(which can contribute to the DSS) were used to develop the framework. It will include a sequence of phases concerning 
the design steps of such a system, identifying the different decision levels, restrictions, resources and stakeholders.   

This paper is organized as follows. Section 2 reports HHC characterization and a brief description of the Portuguese 
and Brazilian services; Section 3 presents the literature review; Section 4 presents a proposal of a framework; Section 
5 ends the paper with the conclusions.  

2. Home Health Care Characterization 

Home health care services are characterized by logistical problems such as districting, routing, scheduling, and 
inventory management. For each type of problem, a decision level is assigned, which is directly related to the duration 
and impact on planning decisions, as can be seen in Fig. 1. 

The decisions at strategic level consider a time horizon of over one year [5], including problems such as facility 
location, districting, staffing and fleet selection. The facility location aims to determine the best location for service 
deployment, as well as determining the location of each team's facilities. The next planning stage will be clustering 
(districting) the geographical area, aiming the balance of workload among health workers. Strategic problems, such 
as fleet selection, staffing and supplier selection, aim to determine which ones meet the requirements at the lowest 
possible cost.  

These processes are approached differently in each country, especially in public HHC. As an example, in Austria, 
HHC solutions have been proposed to reduce vehicle fleet costs, having more sustainable solutions such as the use of 
multimodal public transport and the division of vehicles between workers [7,8]. However, in developing countries 
such as Brazil and Colombia, vehicle use is extremely important due to the low quality of public transport services 
and the lack of safety in certain districts, making it impossible to use these solutions. 

The tactical level has a time horizon of up to one year [5], and in this context problems such as fleet assignment, 
staff dimensioning, shift scheduling and inventory policies have to be addressed. The first problem is to define the 
number of vehicles to be made available by district and team. The staff dimensioning is the allocation process of 
workers by district, according to local demand. The shift scheduling deals with the problem of selecting, from a 
potentially large pool of candidates, what shifts are to be worked, together with an assignment of the number of 
employees to each shift, in order to meet demand [6]. Finally, the inventory policy aims to determine the number of 
orders or purchase of materials made in each period, aiming at minimizing costs and avoiding the lack of materials.  
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