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Intermediate care units have been established as a response to the emerging challenges of healthcare systems to maintain high quality and continuous 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 literature review has structured the existing research on intermediate care units, identifying the possibilities and benefits of intermediate care units in healthcare systems from a logistics perspective. The main findings discussed in this study concern the following topics: the effect of intermediate care units on healthcare system performance and patient outcomes, and potential users of and services provided by intermediate care units. This study presents the state-of-the-art research on intermediate care units and suggests topics for further research.

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 treatments 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 hospital beds and length of hospital stays [START_REF] Berchet | Caring for quality in health: Lessons learnt from 15 reviews of health care quality[END_REF]. 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 [START_REF] Berchet | Caring for quality in health: Lessons learnt from 15 reviews of health care quality[END_REF][START_REF]OECD, Health at a Glance 2017: OECD Indicators[END_REF]. Elderly are known to have complicated care pathways. Statistics show that 89% of people aged 85 and above have at least two chronic conditions [START_REF] Berchet | Caring for quality in health: Lessons learnt from 15 reviews of health care quality[END_REF]. 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 [START_REF]OECD, Health at a Glance 2017: OECD Indicators[END_REF]. An ageing population increases the demand for long-term care [START_REF]OECD, Health at a Glance 2017: OECD Indicators[END_REF][START_REF] Dahl | Hospital discharge of elderly patients to primary health care, with and without an intermediate care hospital-a qualitative study of health professionals' experiences[END_REF] and respectively the pressure on the healthcare system. Expenditures for long-term care are also increasing more compared to other healthcare services [START_REF]OECD, Health at a Glance 2017: OECD Indicators[END_REF].

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 [START_REF] Melis | What is intermediate care? An international consensus on what constitutes intermediate care is needed[END_REF][START_REF] Steiner | Intermediate care -a good thing?[END_REF]. The term, intermediate care, is widely used in both literature and practice, but there is no unified definition of the term [START_REF] Melis | What is intermediate care? An international consensus on what constitutes intermediate care is needed[END_REF][START_REF] Millar | Intermediate Care: The Role of Medicines Management[END_REF][START_REF] Prin | The Role of Stepdown Beds in Hospital Care[END_REF]. E.g., it is used both for a unit in a hospital and for a separate facility between primary and secondary care [START_REF] Plate | Utilisation of Intermediate Care Units: A Systematic Review[END_REF]. 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 [START_REF] Prin | The Role of Stepdown Beds in Hospital Care[END_REF].

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 [START_REF] Kros | Health Care Operations and Supply Chain Strategy[END_REF]. This study will identify and structure the existing research on intermediate care units, with the aim of showing the possibilities and benefits of intermediate care units in healthcare systems. In addition, the study will suggest topics for further research.

Background

In most western countries, the healthcare system consists of two main sectors. The primary sector provides preventive healthcare, diagnostics and treatment, medical rehabilitation, nursing services and emergency care [START_REF]OECD, Health at a Glance 2017: OECD Indicators[END_REF]. The general practitioner at the primary sector is often the first point of contact in the healthcare system [START_REF]OECD, Health at a Glance 2017: OECD Indicators[END_REF][START_REF] Hall | Modeling Patient Flows Through the Health care System, in Patient Flow: Reducing Delay in Healthcare Delivery[END_REF]. The primary 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 [START_REF]OECD, Health at a Glance 2017: OECD Indicators[END_REF]. The secondary sector consists of hospitals and specialist healthcare institutions [START_REF] Røsstad | Development of a patient-centred care pathway across healthcare providers: a qualitative study[END_REF], and is responsible 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 [START_REF] Côté | Understanding Patient Flow[END_REF], cost-and resource-efficient operation of hospitals is desirable. After hospital discharge the general practitioner is responsible for the medical follow-up of the patient [START_REF] Røsstad | Development of a patient-centred care pathway across healthcare providers: a qualitative study[END_REF].

Logistics involves both internal and external healthcare operations [START_REF] Kros | Health Care Operations and Supply Chain Strategy[END_REF]. Logistics can be defined as the strategic management of procurement, movement and storage of materials and inventory for maximized profitability through cost-effective order fulfilment [START_REF] Christopher | Logistics & Supply Chain Management[END_REF]. 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 [START_REF] Christopher | Logistics & Supply Chain Management[END_REF].

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 demand of healthcare services is expressed by patient flow [START_REF] Côté | Understanding Patient Flow[END_REF]. 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 [START_REF] Chopra | Supply Chain Management: Strategy, Planning, and Operation[END_REF]. Having strategic fit involves providing the desired level of responsiveness at the lowest possible cost [START_REF] Chopra | Supply Chain Management: Strategy, Planning, and Operation[END_REF].

The healthcare system should be designed like production systems, with the aim of minimizing waiting times between referral and service provision, synchronizing between utilization of healthcare resources and patient flow, and identifying and fixing bottlenecks in the healthcare system [START_REF] Hall | Modeling Patient Flows Through the Health care System, in Patient Flow: Reducing Delay in Healthcare Delivery[END_REF].

Research design

The research was performed in two steps. First, an initial literature search was performed 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 [START_REF] Okoli | A guide to conducting a systematic literature review of information systems research[END_REF]. 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 different endings and different spellings of the word. 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, publications from references and relevant publications from the initial literature search were included. The literature review identified 19 publications as relevant for this study.

Discussion

Intermediate care is receiving more attention than before. 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 perceptions of intermediate care [START_REF] Young | The second national audit of intermediate care[END_REF]. Research also shows that intermediate care can result in improved outcomes for all patient types [START_REF] Cornes | Improving hospital discharge arrangement for people who are homeless: A realist synthesis of the intermediate care literature[END_REF][START_REF] Pearson | Providing effective and preferred care closer to home: a realist review of intermediate care[END_REF]. E.g., providing hospice services in intermediate care units has shown to be beneficial for both hospice and non-hospice patients [START_REF] Stevenson | Hospice Care in the Nursing Home Setting: A Review of the Literature[END_REF].

The literature review implies that elderly are considered the main user of intermediate care, as shown in Table 4. Elderly constitute an ever-increasing part of the population, 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 costand resource-efficiency in healthcare systems [START_REF] Côté | Understanding Patient Flow[END_REF], 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 intermediate care units [START_REF] Millar | Intermediate Care: The Role of Medicines Management[END_REF][START_REF] Prin | The Role of Stepdown Beds in Hospital Care[END_REF][START_REF] Martin | The organisation, form and function of intermediate care services and systems in England: results from a national survey[END_REF][START_REF] Young | The second national audit of intermediate care[END_REF]. The literature review shows similar findings, as summarized in Table 4. There are concerns that intermediate care unit is a top-down solution that is poorly suited to real-life situations [START_REF] Evans | A new beginning for care for elderly people? Not if the psychopathology of this national service framework gets in the way[END_REF], 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, intermediate care units are implemented with the healthcare services that fit the local healthcare system and patient needs [START_REF] Martin | Diversity in intermediate care[END_REF].

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 guidelines, 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 [START_REF] Martin | Diversity in intermediate care[END_REF]. However, by complying with local needs, intermediate care units are better equipped to handle the uncertainties 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 responsiveness 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 customized services. It can be characterized as a collection of healthcare services complementing the existing healthcare system [START_REF] Martin | Diversity in intermediate care[END_REF]. The integration with primary and secondary sector is of importance [START_REF] Cornes | Improving hospital discharge arrangement for people who are homeless: A realist synthesis of the intermediate care literature[END_REF][START_REF] Young | The second national audit of intermediate care[END_REF][START_REF] Philp | Reducing hospital bed use by frail older people: results from a systematic review of the literature[END_REF]. There is a need to map and characterize different healthcare environments to be able to match and successfully implement intermediate 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 availability of comparable data on cost, service intensity and quality of care [START_REF] Stevenson | Hospice Care in the Nursing Home Setting: A Review of the Literature[END_REF].

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 receiving 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 bottlenecks 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.

Table 1 .

 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

  Table 3 illustrates an increasing 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.
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Results

The identified research in the literature review provided several results. The geographical distribution of publications is shown in Table 2. The publications are structured by publication year in Table 3. In