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Abstract: The shift of the healthcare focus from the hospital towards the local and domicile levels
(Integrated Home Care Service) can be mentioned as one of the most relevant evolutionary trends in the
world healthcare sector. As a consequence, the average human life-span is increasing and moreover it is
possible to note the growth of a world population suffering from chronic diseases, which, if connected to the
higher average people’s age as in most cases, will require health services to organize a timely field assistance
up to the patient’s house. In fact, the hospitals, within this technological evolution, will become places for
healing acute diseases for short time periods only: the remainder will be redirected to its own geographical
area. The Integrated Home Care Service requires a major organisational-logistics effort, by identifying and
applying innovative healthcare management models, for addressing the local assistance and health
technologies distribution to this target population. Considering these needs, the objective of the research
herein presented is to identify the features of the various distribution models available for health technologies
(with particular reference to medical equipments and pharmaceuticals) and to unfold all their strengths and
weaknesses in order to develop a taxonomy for classifying them.
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1. Introduction, background and objectives

The shift of the healthcare focus from the hospital
towards the local and domicile levels (Integrated Home
Care Service) can be mentioned as one of the most
relevant evolutionary trends in the world healthcare sector
(Longo, 1999; Profili and Sammara, 1999; Jacobs, 2001).
This evolution is to be ascribed on the one hand to the
growth of know-how in clinical diagnosis, treatment and
rehabilitation and, on the other hand, to the availability of
health technologies (drugs, medical and surgical devices,
vaccines, prevention and care programmes, diagnostic-
therapeutic-medical care solutions) which basically allow
to cure and survive adverse health events. As a
consequence, the average human life-span is increasing
and, moreover, it is possible to note the growth of a world
population suffering from chronic diseases which, if
connected to the higher average person’s age as, in most
cases, will require health services to organise a timely field
assistance at the patient’s home. In fact, the hospitals,
within this evolution, will become places for healing acute
diseases for short time periods only. These factors are
associated to a further issue generated by patient’s
expectations: health-fanatic life models and a widespread
attitude against the natural ageing, as the terminal stage of
life, entail an increasing demand of medical services and
hence a growth of the spending for healthcare activities,
performed in facilities which should be devoted to heal
acute diseases only. The shift of the disease treatment
focus towards the local and domicile levels, although

largely deemed to represent a well-established trend in the
healthcare system of developed countries, and although
always cited as a key issue in health policy publications
(Jacob, 2001; WHO, 2008), has not been considered yet in
an independent and developed research stream. In fact,
due to the widespread specialised approach adopted by
the healthcare scientific community and to the different
regulations and structures among the various sectors of
the healthcare service, several works can be found for
individual diseases only (e.g. cardiovascular, psychiatric)
(Linné, 2000; Rady, 2004; Macdonald, 2006) and a lack of
exhaustive and comprehensive literature centred around
the overall healthcare systems and services can be
highlighted. In terms of logistics management for the local
healthcare services, the existing body of knowledge shows
that this topic is fairly underexplored, with only a few
examples of scientific and technical works centred around
it (Harland, 1996; Munoz 2005; Nante, 2006).

Considering the abovementioned research gap, the
objective of the research herein presented is to identify
the features of an optimal managerial-distribution model
for managing the logistics of the health technologies (with
particular reference to medical equipments and
pharmaceuticals) at the local level. In particular, to achieve
our objective, we aim at answering the following research
questions:

mailto:cnoe@liuc.it
mailto:fdallari@liuc.it
mailto:acreazza@liuc.it
mailto:eporazzi@liuc.it
mailto:urestelli@liuc.it


 RQ1. Which are the available distribution models
for delivering to patients/caregivers the
pharmaceutical products at the local level?

 RQ2. Which are the available distribution models
for delivering to patients/caregivers medical
equipments at the local level?

 RQ3. Which are the strengths and weaknesses of
the identified distribution models?

The remainder of the paper is organised as follows. After
the present introduction, we extensively describe the
research methodology. Subsequently, we illustrate the
state of the art, based on the evidence found in the
literature review (focused on the main issues and the
primary themes emerging from the analysis of the
reviewed scientific/technical contributions) and on the
results of a field analysis centred around the currently
implemented distribution models for the home care
services in Italy for pharmaceuticals and medical
equipments. In this way, we provide an answer to RQ1
and RQ2. Following, we present a critical review of the
obtained results, which led to the definition of a
taxonomy for classifying the strengths and weaknesses of
the various identified distribution models, providing an
answer to RQ3. As a conclusion, we present an example
of practical application of the designed taxonomy by
means of the description of the case of Local Health
Authority Vallecamonica-Sebino.

2. Research methodology

In order to perform our research and answer our research
questions, we adopted a combined theoretical and
empirical methodology (i.e. development of a both
literature and field-based taxonomy).

With respect to the literature review (i.e. the theoretical
study), we focused our analysis on the scientific/technical
contributions and on the Italian legislation, with the aim
to unfold all the issues connected to the management of
the healthcare sector logistics and distribution processes
both from a managerial and from a regulation viewpoint.
In fact, since the healthcare sector is one of the most
norm-constrained industries, it is vital to depict an
exhaustive landscape of the current and prospective
legislation that limits and defines the boundaries for
managing the investigated services. For reviewing the
scientific/technical literature, we relied on the principles
of the systematic literature review approach by Tranfield
et al. (2003). To conduct the search, a number of key
words were identified in the areas of healthcare
management, drug distribution, logistics and supply chain
management. The analysed sources of information were
clinical databases (Medline, Jama, Pubmed) and key
databases for logistics and distribution management
(Cilea, EBSCO, ABI Inform, Science Direct). The
outcomes of the search were then further reviewed by
reading the article title, the abstract and, if necessary, the
full paper. In this way it is possible to exclude a number of
papers not sufficiently close to our research criteria. With
respect to the study of the Italian legislation, we analysed
the main juridical and law databases (JurisData, Italgiure

Web, Lexis-Nexis, Guritel), looking for any laws and
regulations regarding the management and distribution of
health technologies.

As far as the empirical part of the research is concerned,
the justification of our research approach lies in the fact
that the research methodology is contingent to the
problem investigated and to the progress of knowledge on
a specific subject (Danese et al., 2006). Given the lack of
prior research on the considered subject, as previously
described, and considering that the management of the
distribution of health technologies at the local level is a
fairly under-explored area, we decided to adopt a
qualitative research methodology. In fact, a qualitative
research methodology, such as case studies and in-depth
interviews, can be particularly appropriate during the early
stages of investigation of a phenomenon (Eisenhardt,
1989; Yin, 1994). We decided to adopt a multiple case
approach with a holistic view, which allows the researcher
to obtain a deeper understanding of a phenomenon under
examination (Miles and Huberman, 1994; Yin, 1994). We
did not adopt a random approach in the selection of the
panel of companies to be investigated, since our aim was
to analyse all the players potentially operating in the
management of the integrated home care and drug
distribution, in compliance with the current legislation.
We started from a preliminary analysis of a series of
potential players operating in the healthcare supply chain
with reference to the home care services and drug
distribution. Our choice focused on the Lombardy and
Piedmont Regions, since these regions have developed
some of the most advanced healthcare systems in Italy.
We initially contacted 15 local pharmacies, 5 Local Health
Authorities within Lombardy and Piedmont, 3
intermediate distributors, 9 logistics service providers and
3 healthcare products manufacturers. Then, by
considering as a sampling criterion the relevance of their
activity and of their processes in their respective
catchment area, we drafted a sample consisting exclusively
of the most significant companies, selecting 8 players to
be studied, at least one for each category. In this way we
were able to ensure a good degree of sample saturation.

By joining together the evidences gathered from the
literature and from the field study, we aimed at developing
a taxonomy of the different distribution models, basing
our classification dimensions on Ryu (2009) for the issues
concerning the efficiency of the models and on Bentur
(2000) for the issues regarding the effectiveness of the
models.

3. State of the art

As mentioned above, in this paragraph we describe an
exhaustive state of the art of the investigated topic,
intended to provide an answer to RQ1 and RQ2.

The double analysis (literature and empirical field study) is
aimed at depicting the availability of developed
distribution models and their features.

3.1 Literature review



The review of the literature was performed with the aim
to analyse how the scientific community addresses the
topic of the management of the integrated home care and
pharmaceuticals distribution. The extent of the analysis of
the literature was twofold: first, to review the papers and
scientific contributions concerning the managerial aspects
of the investigated topic; second, to understand the
legislation and the body of norms on which the
pharmaceuticals distribution and the administration of
home care services are based.

As a primary result of the analysis of the literature, as
already cited in Section 1, we found a small number of
papers tightly connected to the topic under investigation.
These papers (Harland, 1996; Munoz 2005; Nante, 2006)
primarily deal with the general organisation of the logistics
of the healthcare system but they do not properly focus
on the local distribution of health technologies. This is
basically due to the extreme novelty of this topic and to its
specific peculiarities. For this reason, we provide a review
of the basic concepts found in the general papers focused
on the healthcare logistics and on the pharmaceutical
supply chain. It is interesting that the scientific
contributions are focused on pharmaceuticals only and
not on medical equipments, for which no literature was
found to be sufficient. Consequently, the literature
regarding the topic of drug distribution is centred around
a supply chain composed by the three main players, as in
the pharmaceutical industry: the drug manufacturer
followed by intermediate distributors or wholesalers and,
finally, by the final distributors or retailers (generally
pharmacies). With respect to the details of drug
distribution, the literature highlighted that it is performed
though a network of distributors throughout the country
in order to ensure the availability of drugs on the market,
timely deliveries and proper storage of products. But, in
the scientific literature (Munoz 2005; Nante, 2006), the
local delivery of drugs is sometimes only mentioned as a
possible solution adopted by retailers (including the Local
Healthcare Authorities and local pharmacies) for
distributing medicines to citizens. However, these
sporadic citations are never developed in detail and
certainly do not represent a thorough and established
literature on this subject, which can therefore be defined
as almost completely missing and particularly wanting of
examples of practical applications. This is confirmed also
by the international literature, which, even if rich of
examples of the organisational issues connected to the
home care services, never deals with the specific issues
related to the distribution of pharmaceuticals and medical
equipments at the local level (e.g. Chicharro et al., 2009;
Gaugler et al., 2007; Randall, 2007; Ryu, 2009). Most
important, no reference to the Italian context can be
found about logistics and distribution at the local level,
while examples of organisational structures for the home
care services are quite diffused (Pafundi et al., 2004;
Asquer et al., 2007; Scaccabarozzi, 2007; Sebastiano et al.,
2009).

Historically, in Italy, drug distribution was regulated by
law n. 833/1978 and by the Legislative Decree n.
502/1992, which defined two differentiated drug
distribution areas: the territorial area “T” for chronic or

short-term therapies which do not require hospitalisation,
and the hospital pharmacies “H” area, for intensive care.
Each area of intervention was then characterised by its list
of allowed medicines, respectively called the
Pharmaceutical Handbook and the Therapeutic Hospital
Handbook. This original distribution system was
maintained over the years and it is still in place but, in
order to be compliant with the new arising needs of an
ever growing and demanding population, several changes
and additions were included, along with the aim to
optimise the expenditure of the public sector and to
improve the quality of service provided to citizens. In
particular, the design and structure of health care services
has changed over the years, leading to a situation where
hospitals are increasingly designed to be areas for
intensive and critical care, while the management of
chronic diseases is left to the medical planning. Seizing
these changes, law n. 405/2001 introduced the need for
an operational tool to ensure continuity of care between
the hospital or intensive care area and the territorial or
chronic care area, resulting in the identification of a new
area of intervention defined Hospital-Territorial “HT”,
along with the Handbook for the implementation of the
hospital area (PH-T). The patients included in the PH-T
area are in a condition to be directly assisted at the
domicile level without prolonged hospitalisation, which is
replaced by planned and regular access to the hospital by
the patient themselves. Moreover, law n. 405/2001
defined two modalities of drug distribution, respectively
called direct distribution (by the Local Health Authorities
and their local districts) and by third parties (i.e. local
pharmacies on behalf of the Local Health Authority). The
next evolution of the regulation step was performed with
law n. 248/2006 which, in an attempt to create a more
competitive environment for the healthcare services, with
obvious advantages for both citizens and the public
sector, extended the possibility to sell ethical medicines to
businesses other than pharmacies (such as the large scale
retailers) under certain conditions. Thus, on the basis of
our search, we found that the Italian legislation has acted
over the years by regulating the activities of the various
types of drug distributors and their constraints for dealing
specific categories of medicines. In all cases, except for
the distribution of drugs within the hospitals, where the
medicine is taken by the medical personnel directly to the
patients according to a law protocol, no legislation is
present for regulating the local distribution of drugs to
patients. Even more different is the case for the local
distribution of medical equipments included in the home
care services. In this case the legislation is clearly less
constraining compared with one for the traditional
distribution of drugs and, also for this reason, we found a
minor body of norms.

3.2 Field analysis

With the aim to depict a comprehensive state of the art of
the models adopted for the logistics and distribution
management of the health technologies at the local level,
we conducted an analysis of the distribution models
adopted in Italy.



Our case studies and in-depth interviews showed some
interesting results.

It was possible to identify three main different distribution
models, which all apply from a general perspective to both
pharmaceuticals and medical equipments:

1. Distribution through pharmacies: patient or
caregiver goes to a pharmacy within the LHA
territory with a general practitioner
(GP)/specialist prescription. The pharmacy
deliver the product/s. The LHA reimburse the
pharmacy.

2. LHA district distribution: the LHA calls for a
tender to identify the provider of products.
Patient or caregiver goes to a LHA delivery point
with a GP/specialist prescription to receive the
product/s.

3. Patient’s domicile distribution: the LHA calls for
a tender to identify the provider of products,
nursing counselling and logistic service. The
patient brings the medical request for service to
the contractor. The contractor inserts the patient
within the service data-base. A distributor
delivers the products at patient’s domicile. Once
the delivery is performed, the contractor invoices
the LHA.

With respect to the gathered data, it is necessary to
immediately underline how the distribution of the health
technologies at the local level presents a marked
difference depending on whether it relates to medical
equipments or pharmaceuticals. While Distribution
through pharmacies and LHA district distribution are
common practices both for medical equipments and
pharmaceuticals, we found that Patient’s domicile
distribution appears far more rarely implemented with
respect to pharmaceuticals, compared to medical
equipments. In particular, besides the lack of regulation
regarding the doorstep distribution of drugs, we found
that when implemented, the Patient’s domicile
distribution does not seem to follow a common line, but
the specific features are dramatically depending on the
individual decisions of the subject who is offering the
service, as well as the operating methods are discretionary.
Thus, we believe it would be worth to outline some
distinctive features of the practical implementations, by
means of three examples.

The first case describes the solution implemented by a
local pharmacy, which has undertaken the doorstep
distribution of over-the-counter medicine in 2006 on its
own initiative. To carry out this service, the pharmacy
does not rely on any logistics service provider, but it
exploits its own resources. A delivery system for
prescription drugs would present very relevant costs for
the pharmacy, especially considering that it is compulsory
by law for the physical presence of the prescription in the
pharmacy to dispense the drug. This would imply a double
journey to the customer’s home. It is evident that this
solution wouldn’t be economically sustainable with a
transport service rendered free of charge.

The second example concerns a LHA and a territorial
division of Federfarma, the Italian association of
pharmacists. Since 2008, they rely on a specialised
distributor for the doorstep delivery of urgent and life-
saving medicines for people with mobility difficulties. This
free-of-charge service is carried out beyond the opening
time of pharmacies. In this case the distributor, once
received the information about the patient’s home, goes to
pick up the drug prescription at the received address.
Then the distributor goes to the nearest open pharmacy in
the surrounding area, he withdraws the drug and bring it
back to the patient’s domicile. As mentioned in the above
example, it is therefore necessary a double travel (from
home to the pharmacy and back) with a consequent
increase in transport costs. However, this additional cost
is justified by the social support for emergency or serious
diseases for which the service was designed.

A third example is a pilot project currently under study at
a pharmaceutical company and a LHA for the periodical
domicile distribution of drugs for the treatment of genetic
disease. This solution is intended to replace the LHA
district distribution. The new system, through the
operational structure of an intermediate distributor, would
relieve the LHA of the cost for storing the considered
expensive drug (which requires suitable facilities for
storage at controlled temperature). The delivery would be
performed by means of the vehicles already used by the
distributor, without over-saturating it (considered the
negligible consequent additional volume of activity). The
issues regarding the physical presence of the pharmacist
and of the prescription for the medicine dispensation can
be solved through physical certification of compliance by
the pharmacist of the LHA, before the actual domicile
delivery. The cost of the service in the initial phase would
be borne by the pharmaceutical company, but the savings
resulting from the storage and inventory carrying costs for
the LHA, could more than offset the cost for the domicile
delivery.

As emerged from the cases above presented, each
distribution model for pharmaceuticals, with different
objectives, operating modalities and operating contexts,
appears to have to handle exceptions and peculiar
situations.

4. Discussion of the findings

In order to unfold the specific features of each model and
to develop a taxonomy, strengths and weaknesses were
thoroughly assessed with reference to the efficiency
(mainly in terms of costs) and effectiveness (in terms of
service level offered to the patient) of the different
models. In this way, we provided an answer to RQ3.

As abovementioned, basing on Ryu (2009), as regards the
models’ efficiency, we investigated:

 the cost of the delivered products;

 the cost of the delivery service;

 the average delivery batch size;



 the amount of inventory held in the distribution
network.

As far as the effectiveness of the models is concerned,
basing on Bentur (2000), we studied:

 the capillarity and accessibility of the distribution
network;

 the product range available for the patient’s
choice;

 the convenience for the patient;

 the possibility for the patient to receive
training/consultancy contents at the time of
delivery.

As a result of the investigation about the strengths and the
weaknesses of the distribution models, we first propose
the taxonomy reported in Table 1, which includes a
classification of the distinctive features of the distribution
models for both medical equipments and pharmaceuticals.

DISTRIBUTION MODELS

Distribution
through
pharmacies

LHA district
distribution

Patient’s
domicile
distribution

Ef
fic

ie
nc

y

Product unit
cost

High (presence
of the pharmacy
intermediation)

Low (no
intermediation)

Low (no
intermediation)

Delivery service
cost

Medium
(pharmacies’
supplies)

Low (LHA
districts’ supplies)

Optimised (
deliveries planned
in advance)

Average
delivery batch
size

Low (actual
product’s
demand)

High (estimated
demand between
two deliveries)

High (estimated
demand between
two deliveries)

Inventory level
in the network

High (inventory
replicated in many
network nodes)

Medium
(inventory held at
LHA districts – few
facilities on the
territory)

Low (centralized
inventory at the
logistics service
provider
warehouse)

Ef
fe

ct
iv

en
es

s

Capillarity and
accessibility of
the distribution
network

High
(diffuseness of the
territorial
pharmacies)

Low (few
facilities on the
territory)

High (domicile
level)

Product’s
portfolio choice
for the patient

Medium
(depending on the
pharmacist)

Low (no
patient’s choice)

Low (no
patient’s choice)

Convenience for
the patient

Low (necessity
to reach the
pharmacy)

Very low
(necessity to reach
the LHA districts)

High (domicile
level)

Patient
training/consult
ancy at the
time of delivery

High (highly
skilled vendors)

Medium
(possibility to
involve LHA
personnel)

Low (no skilled
personnel)

Table 1. The taxonomy for the distribution models

However, if all the above described issues apply for the
medical equipments, the pharmaceuticals present some
criticalities, especially for the Patient’s domicile
distribution model. In fact, as reported in the first and
second examples in Section 3.2, there can be some
difficulties in planning the deliveries of drugs and for
optimising the delivery round trips. This implies that the
cost of the delivery service could significantly rise. As
regards all the issues related to the practical

implementation of the Patient’s domicile distribution for
pharmaceuticals, we propose a series of criticalities (Table
2), defined on the basis of the evidence arising from the
analysis of the literature and of the empirical investigation.
For the details of the criticalities connected to this
distribution model, please refer to Dallari et al. (2010).
PATIENT’S DOMICILE DISTRIBUTION FOR PHARMACEUTICALS - CRITICALITIES

1. LEGISLATIVE 2. TECHNICAL
(logistics/operations) 3. ECONOMIC

- Sales exclusivity
- Compulsory
presence of the
pharmacist

- Compulsory
presence of the paper
prescription

- Demand planning
- Requirements for
accessing the service (for
the users and the type of
medicine)
- Compliant vehicles for
distribution

- Free or charged
service
- Terms of payment

Table 2. The criticalities regarding the drug distribution

After having unveiled the specific features regarding the
efficiency and the effectiveness of the different available
distribution models, in Table 3 their strengths and
weaknesses are summarised.

Strengths Weaknesses

Distribution
through
pharmacies

Territorial capillarity,
high accessibility,
qualified personnel,
applicable in every
context, possibility to
choose the product
brand

High costs, high
inventory level in the
network, frequent
restocking, the patient
transport cumbersome
products

LHA district
distribution

Low costs, centralized
stock management
within the network,
possibility to involve
LHA personnel

Few distribution points,
lack of choice of product
brand, lack of
consultancy

Patient’s
domicile
distribution

Comfortable for the
patient, distribution
planned in advance, low
inventory level in the
network

In some context the
model is not applicable,
lack of choice of product
brand, lack of
consultancy

Table 3. Strengths and weaknesses of distribution models

Strengths and weaknesses of each model may be
summarised as follows: Distribution through pharmacies
has a high effectiveness level, but low efficiency due to
high costs; LHA district distribution has a good efficiency
level, but the service level is weak; Patient’s domicile
distribution shows has a high efficiency level and a good
service level. By means of the summarised information,
Table 1 and Table 3 allow for providing an answer to
RQ3.

5. LHA Vallecamonica-Sebino Case

After having answered the RQs of the present research, in
this section we want to provide the reader with an
example of how a specific distribution model can be
analysed according to general dimensions of the proposed
taxonomy. LHA Vallecamonica-Sebino is located in the
eastern part of Lombardy Region, in Northern Italy, and
provides health care services to a population of around
100.000 inhabitants. The geographical context is mainly
mountainous. Among the different assessed distribution



models, the Distribution through pharmacies (and
specifically a type which entails the products’ portfolio
choice due to the presence of different suppliers) is active
within the LHA Vallecamonica-Sebino with respect to the
distribution of medical equipments. As regards the
model’s specific features, it proves to be accessible,
territorial capillary and allows an efficient inventory
management, since it is based on the actual patient’s
demand for specific products only. The previous model
(Patient’s domicile distribution) was characterised by some
criticalities mainly related to the difficulty and the high
cost for organising a domicile distribution in a
mountainous geographical context and to the variable
patients’ demand (which raised the network inventory
level). By considering the proposed taxonomy’s
dimension, it is possible to affirm that the adoption of the
new model allowed the LHA to improve the level of
efficiency and effectiveness of the distribution process,
exploiting the model’s specific strengths. With respect to
the related achievable service level, the application of the
new distribution model allowed for a high level of
flexibility within the whole system, leading moreover to
the possibility for patients/users to choose the most
suitable product for their needs and to receive a
consultancy service. This model appears as profitable to
all the actors of the logistic chain and for the Regional
Healthcare Service, along with granting savings for the
payer, since it reduced the distribution cost (i.e. traditional
pharmacy supply vs. domicile delivery in the mountainous
context) and the network inventory carrying cost. In fact,
data referred to 2010 show a reduction of 8.27% of the
per capita cost of incontinence devices, compared to the
costs afforded when the previous model was adopted
(Lascioli, 2011). Finally, the possibility for the user to
choose the product that fits most with his/her clinical
conditions, lead to a percentage increase in the use of
innovative products. This would also encourage
manufacturers to invest in the research and development
of innovative products, which would grant benefits for the
users and the whole healthcare system.

6. Conclusions

The evolution of social - health has occurred in recent
decades and has led to a situation where the National
Health System has to respond to increasing care needs of
the population without access to an increase in resources
that are available. The objective of this research is to
investigate how the distribution of pharmaceuticals and
medical equipments and, in particular, their distribution to
the local level, can be organised for improving the level of
efficiency and effectiveness of the healthcare system
services. The research has allowed the depiction of an
exhaustive state of the art and highlighted a series of
criticalities, especially with respect to the management of
the pharmaceuticals’ distribution. Moreover, by means of
the development of the distribution models’ taxonomy, it
has been possible to unfold the specific features of the
available health technologies distribution models. We
provided the reader with a classification of the key
characteristics and of the strengths and weaknesses of the
distribution models (which require to be analysed

according to the different operating contexts, as shown in
the Case), while choosing the model that most fit with
each of them, also considering their level of flexibility and
applicability. This constitutes the basis for informing the
academic community and the practitioners about the
relevance and the opportunities of the development of an
optimised and knowledge-based management of the
Integrated Home Care distribution services.
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