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Abstract. Intermediate care units have been established as a response to the
emerging challenges of healthcare systems to maintain high quality and continu-
ous care. While the term is well known in both literature and practice, it lacks a
unified definition. There is no common consensus of how intermediate care units
can be successfully implemented and properly utilized in healthcare systems.
Large variations of services in intermediate care units can be found. This litera-
ture review has structured the existing research on intermediate care units, iden-
tifying the possibilities and benefits of intermediate care units in healthcare sys-
tems from a logistics perspective. The main findings discussed in this study con-
cern the following topics: the effect of intermediate care units on healthcare sys-
tem performance and patient outcomes, and potential users of and services pro-
vided by intermediate care units. This study presents the state-of-the-art research
on intermediate care units and suggests topics for further research.
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1 Introduction

A high quality and well-performing healthcare system is essential for the health and
welfare of the population. An ongoing trend is to shift from expensive inpatient treat-
ments to more cost-efficient outpatient treatments. This is done by investing in primary
care making it responsible for coordination of care, while reducing the number of hos-
pital beds and length of hospital stays [1]. However, investments in primary care is not
following the same pace as the scale-down of inpatient care, making coordination of
healthcare services a challenge.

Poorly coordinated and fragmented care in interfaces of the healthcare system can
result in unmet needs of complex health [1, 2]. Elderly are known to have complicated
care pathways. Statistics show that 89% of people aged 85 and above have at least two
chronic conditions [1]. In addition, the population of elderly is ever-increasing, from
9% in 1960 to 17% in 2015 on average for the population of OECD countries [2]. An
ageing population increases the demand for long-term care [2, 3] and respectively the



pressure on the healthcare system. Expenditures for long-term care are also increasing
more compared to other healthcare services [2].

Intermediate care units are established to support the healthcare systems in facing
the challenges of coordination and long-term care and involves healthcare provided in
the interfaces of the healthcare system [4, 5]. The term, intermediate care, is widely
used in both literature and practice, but there is no unified definition of the term [4, 6,
7]. E.g., itis used both for a unit in a hospital and for a separate facility between primary
and secondary care [8]. There are widespread effects of intermediate care units found
in literature and few attempts of comparisons for generalization. Implying a need for
comparing different intermediate care units [7].

There are opportunities within the field of logistics to support the challenges of the
healthcare system. It can assist healthcare workers and act as the foundation for building
healthcare operations [9]. This study will identify and structure the existing research on
intermediate care units, with the aim of showing the possibilities and benefits of inter-
mediate care units in healthcare systems. In addition, the study will suggest topics for
further research.

2 Background

In most western countries, the healthcare system consists of two main sectors. The pri-
mary sector provides preventive healthcare, diagnostics and treatment, medical reha-
bilitation, nursing services and emergency care [2]. The general practitioner at the pri-
mary sector is often the first point of contact in the healthcare system [2, 10]. The pri-
mary sector aims at fulfilling the basic and emergent needs of the patients, and is thus
a decentralized service provider closely located to the patients.

The patient is referred to the secondary sector by the general practitioner, but in some
countries the patient can choose to approach secondary sector directly [2]. The second-
ary sector consists of hospitals and specialist healthcare institutions [11], and is respon-
sible for operation of inpatient and outpatient clinics, and ambulance and laboratory
services. The secondary sector is a centralized service provider aiming at providing
specialized care. Due to comprising expensive and limited resources [12], cost- and
resource-efficient operation of hospitals is desirable. After hospital discharge the gen-
eral practitioner is responsible for the medical follow-up of the patient [11].

Logistics involves both internal and external healthcare operations [9]. Logistics can
be defined as the strategic management of procurement, movement and storage of ma-
terials and inventory for maximized profitability through cost-effective order fulfilment
[13]. Management of logistical activities relates to the planning and coordination of the
activities required for providing the demanded service at the highest quality and lowest
cost possible [13].

Being concerned with providing high-quality healthcare services to the needs of the
patients, the healthcare system can be characterized as a service supply chain. The de-
mand of healthcare services is expressed by patient flow [12]. A strategic fit between
the supply chain strategy and the competitive strategy is achieved by having knowledge
of both the uncertainties related to customers and the supply chain, and the capabilities



of the supply chain [14]. Having strategic fit involves providing the desired level of
responsiveness at the lowest possible cost [14].

The healthcare system should be designed like production systems, with the aim of
minimizing waiting times between referral and service provision, synchronizing be-
tween utilization of healthcare resources and patient flow, and identifying and fixing
bottlenecks in the healthcare system [10].

3 Research design

The research was performed in two steps. First, an initial literature search was per-
formed to increase the knowledge of intermediate care units. It identified keywords
related to the most common terms, aims and outcomes of intermediate care units, as
shown in Table 1. Second, a literature review was performed based on the keywords to
get an overview of the existing research on intermediate care units. Literature reviews
are often used to identify, evaluate and synthesize the existing body of knowledge [15].

Several databases (Web of Science, Scopus and Google Scholar) were selected to
get a more reliable body of knowledge. The keywords and relevant synonyms were
combined in the literature review. Table 1 illustrates the use of the common Booleans
“AND” and “OR”. In addition, the Booleans “*” and “?”” were used for including dif-
ferent endings and different spellings of the word.

Table 1. Keywords used in the literature review.

Terms Aims Outcomes
Coordination Admission
Intermediate care OR OR
OR Cooperation Length of stay
Community hospital AND OR AND OR
OR Integration Readmission
Nursing home OR OR
Continuity Discharge

The publications were chosen if the title and abstract indicated that the research topic
would concern the definition, utilization or effect of intermediate care on healthcare
systems. Based on the rest of the publication, it was excluded if the main objective was
to discuss medical or mental illnesses instead of intermediate care. In addition, publi-
cations from references and relevant publications from the initial literature search were
included. The literature review identified 19 publications as relevant for this study.



4 Results

The identified research in the literature review provided several results. The geograph-
ical distribution of publications is shown in Table 2. The publications are structured by
publication year in Table 3. In Table 4 the suggested outcomes and potential utilization
areas of intermediate care units are divided into effect on the overall healthcare system
and on patients receiving treatment, potential users of intermediate care units, and po-

tential services provided by intermediate care units.

Table 2. Geographical distribution of publications.

Country Publications  References
United Kingdom 12 [5, 16-26]
Unites States 3 [27-29]
Netherlands 2 [6, 8]
Norway 1 [3]

Italia 1 [30]

Table 3. Number of publications by year.

Publication year Publications  References

Before 2000 1 [26]

2001 - 2005 4 [5, 21-23]

2006 - 2010 5 [16, 25, 27-29]
2011 - 2015 7 [3, 6, 18-20, 24, 30]
2016 — 2017 2 [8,17]

Table 4. Outcomes and utilizations of intermediate care units.

Effect on patient and healthcare system Publications  References
Reduction of unnecessary hospital admissions 9 [3, 6, 18, 20-24, 27]
IReductl_on of prolonged hos.pltal stays and de- 9 [3, 5, 6, 16, 20-24]
ayed discharges from hospitals

Support independent living 3 [3, 23, 28]
Reduction of long-term admissions 2 [6, 23]

Continuity of care 2 [3,17]

Reduction of travel distance 2 [18, 23]

Identified patient types

Elderly 8 [3, 5, 21, 24, 25, 28-30]
Patients with chronic diseases 2 [26, 29]

Surgical patients 1 [8]

Disabled patients 1 [30]

Identified healthcare services

Rehabilitation and therapeutic care 5 [17, 21, 22, 26, 30]
Hospice care 3 [27, 29, 30]
Geriatric care 2 [5, 24]

Social care 2 [16, 24]

Acute care 2 [24, 26]

Palliative care 2 [26, 29]




5 Discussion

Intermediate care is receiving more attention than before. Table 3 illustrates an increas-
ing number of publications from 1993 to 2017 indicating that it is a topic of current and
increasing interest. Research on intermediate care units is mostly happening in Europe,
being the origin of 85% of publications in the literature review, as shown in Table 2.
United Kingdom seems to be the foremost driver of research on and establishment of
intermediate care with nearly 2/3 of the publications. In addition, 86% of localities in
England are approaching the integration of or have integrated intermediate care units
[16]. United States is the second largest contributor to research on intermediate care, as
shown in Table 2. The literature review implies that intermediate care is not a highly
researched topic in eastern countries as publications only originate from Europe and the
United States.

Intermediate care units are centered on the needs of the patient and can improve the
overall quality of healthcare system performance. Patients generally have positive per-
ceptions of intermediate care [19]. Research also shows that intermediate care can result
in improved outcomes for all patient types [17, 18]. E.qg., providing hospice services in
intermediate care units has shown to be beneficial for both hospice and non-hospice
patients [27].

The literature review implies that elderly are considered the main user of intermedi-
ate care, as shown in Table 4. Elderly constitute an ever-increasing part of the popula-
tion, and increase the pressure on the healthcare system requiring a larger amount of
customized services compared to the rest of the population. With the pressures on cost-
and resource-efficiency in healthcare systems [12], it is natural to focus on the most
resource-needing patient type. However, it does not demonstrate that elderly are the
only patient type suitable for intermediate care. It can imply that the knowledge and
experience required to treat complex patient needs provides flexibility to treat many
different patient types.

Large variations are found in which services that are or should be provided in inter-
mediate care units [6, 7, 16, 19]. The literature review shows similar findings, as sum-
marized in Table 4. There are concerns that intermediate care unit is a top-down solu-
tion that is poorly suited to real-life situations [31], which is strengthened with the fact
that intermediate care units do not seem to have a standardized structure. Instead of
accommodating to an ideal-model or choose between a set of predefined models, inter-
mediate care units are implemented with the healthcare services that fit the local
healthcare system and patient needs [22].

The customization of intermediate care units to local needs can be both an advantage
and a disadvantage. Without a standardized structure, or at least some predefined guide-
lines, it is difficult to measure performance and success of implementation. In worst
case, the diversity of intermediate care units can imply a poor adherence to existing
models resulting in poor clinical outcomes and inefficiency [22]. However, by comply-
ing with local needs, intermediate care units are better equipped to handle the uncer-
tainties and large variations in demand associated with the healthcare environment.
Each patient is unique regarding the combination of age and health.



Intermediate care units show possibilities and benefits for both patients and the
healthcare system. Intermediate care units can reduce waiting times by having the re-
sponsiveness to handle uncertain demand; can contribute to improved synchronization
between healthcare resources and patient flow by having the flexibility to treat many
types of patients; and can fix bottlenecks by adapting to local needs and provide cus-
tomized services. It can be characterized as a collection of healthcare services comple-
menting the existing healthcare system [22]. The integration with primary and second-
ary sector is of importance [17, 19, 24]. There is a need to map and characterize differ-
ent healthcare environments to be able to match and successfully implement interme-
diate care units. It involves identifying and defining a set of intermediate care units,
where each type is suitable for a specific healthcare system. It will require greater avail-
ability of comparable data on cost, service intensity and quality of care [27].

6 Conclusion

This study has identified and structured the existing research on intermediate care units.
A current and increasing research interest of intermediate care units in Europe and the
United States has been highlighted. In addition, the study has identified possibilities
and benefits for healthcare systems with intermediate care units and for patients receiv-
ing treatment at intermediate care units.

The effects of intermediate care units on healthcare systems and patient flow are the
following. Intermediate care units can reduce waiting times through responsiveness to
handle uncertain demand; can improve synchronization between healthcare resources
and patient flow through flexibility to treat many types of patients; and can reduce bot-
tlenecks through providing customized services to local healthcare needs. There is still
a need to identify and define a set of intermediate care units suitable for different
healthcare systems.

The limitations of this study are related to the difficulties of identifying the full body
of knowledge, as there is no common understanding of intermediate care units. The
literature review of 19 papers is able to show research trends, but not the full picture of
the current situation.

Future research should focus on mapping different healthcare systems and identify
the proper utilization and service provision of intermediate care units in each case, in
terms of identifying the desired level of responsiveness at the lowest possible cost. In
addition, investigating the emergence of intermediate care units in eastern countries can
also be a topic of interest, as it was not represented in this study.
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