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Professional care at home: patient-centeredness, interprofessionality and effectivity?

A scoping review.

ABSTRACT

Objective The aim of this scoping review was to describe the state of knowledge on professional care at home with
regard to different perspectives on patient-centeredness, content of care, interprofessional collaboration, competence
framework and effectivity

Design A scoping review, n = 35 papers, descriptive content analysis.

Data sources Four databases (EBSCO, CINAHL, Medline, Swemed) were reviewed between May and August 2018
using the terms: hospital-at-home, hospital-in-the-home, advanced home healthcare, hospital-based home care or
patient-centered medical home. Criteria for inclusion in this review included full text papers, published between 2001-
2018, in English, Swedish or Finnish.

Findings Patient-centeredness appears to be one aim of professional care at home, but clarity is lacking regarding
patient recruitment and the planning and evaluation of care. Content depends to a certain degree on the type of care at
home and how it is organized: the more non-acute care needs, the more nurse-coordinated care and family involvement
and the less interprofessionality. The competence framework presupposed for care at home was extensive yet not
explicit, varying from maturity, clinical experience, collaboration skills, ongoing clinical assessment education to
Master’s studies or degree. The effectivity of care at home services was discussed in terms of experiential, clinical and
economic aspects. Patients and their family caregivers were satisfied with care at home, but there was no consensus on
clinical or economic outcomes compared with in-patient care.

Conclusion In the context of professional care at home, there is still a lot to do regarding patient-centeredness, patient
recruitment, patient and care staff education, the organization of interprofessional collaboration and the analysis of

effectivity.

Key words Patient-centered care, home care, hospital at home, hospital in the home, advanced home care,

interprofessionality, competence, effectivity

What is known about this topic

Professional care at home services have increased significantly.

Patient-centered care at home is complex, presupposing the coordination of multiple systems and intra- and
interprofessional collaboration.

Patients and family caregivers are usually satisfied with services.

What this paper adds

Patient-centeredness appears to be one aim of care at home. Clarity is lacking regarding patient recruitment, care
planning and evaluation, and outcome analyses.

For individual, continuous care, an interprofessional team or advanced nurse practitioner should conduct home visits,
as these are central to patient-centeredness and clinical responsibility.

Family caregivers become informal caretakers. Thus careful patient recruitment and patient and family caregiver

education and training are important.



1. Introduction

Professional care at home services have increased significantly in Europe, North America and other
parts of the world. This often occurs with the objective of reducing healthcare costs while
simultaneously improving the quality of care. Also, many patients prefer to be treated at home, and
technical/virtual developments facilitate the treatment of severe illness in the home environment.
(Rosgaard & Zshebelely 2012, Thome et al. 2003). For the chronically ill, care at home constitute a
lifeline to the self-management of medical treatment or interventions for acute exacerbations of
chronic conditions. Hospital-at-home (HAH) services support individuals with acute health
problems who require temporary special health and nursing care such as infusions or respiratory
treatments yet do not need continuous observation. HAH services facilitate flexibility in patients’
schedules and time management, e.g., reducing the need for traveling to or from the hospital or
waiting for appointments. Moreover, care at home helps with hospital admission avoidance and is
often more economically viable for healthcare organizations. (Toofany 2008.) While clinical
symptoms primarily guide the decision-making process connected to place of care, the whole
psychosocial and existential human being must be taken into consideration during the planning,
realization and evaluation of care at home (Lou et al. 2017), both together with the patient
him/herself and his/her family caregivers (Toofany 2008.) Patient-centered care at home is a
complex issue, and to ensure that patients’ needs are met, a comprehensive professional competence
framework that incorporates the coordination of multiple systems and intra- and interprofessional
collaboration is needed (Larsen, Broberger & Petersson 2017, Vaartio-Rajalin et al. 2016). Care
coordination is essential to healthcare reforms aiming to reduce healthcare costs and improve

patients’ experiences of care quality (Popejoy 2015).

2. Background

Several terms are used to describe professional care at home. Home care, an umbrella term, can be
defined as the care services provided by health professionals in patients’ homes. Home health care,
then, encompasses a range of activities, from preventive-health work to palliative care, all with the
goal of enhancing patients’ functional health status and quality of life (Brazil et al. 2012, Thome et
al. 2003).

The new terms describing home health care has been evolving. In the 1990s the term hospital-based
home healthcare first came in to use, whereas today the terms advanced care at home, hospital-in-
the-home (HITH) and hospital-at-home (HAH) are used (Toofany 2008, Thome et al. 2003).



Advanced care at home was implemented to replace some forms of hospital care, and the aim of
such care is the provision of advanced home treatments (such as infusions, respiratory treatments or
intravenous injections) while simultaneously increasing patients’ and family caregivers’ quality of
life. Advanced care at home is offered to patients with significant healthcare needs or chronic
illnesses, such as heart failure or neuromuscular diseases, and also ill children. Advanced care at
home is synonymous with HITH care, in which acute hospital care is provided to patients in their
homes. The aim of HITH or HAH care is the provision of elements of healthcare normally provided
to hospital inpatients, yet realized in a home setting. HITH and HAH care is comprised of medical
and nursing care, i.e., holistic care and relevant interventions, and is provided to, e.g., individuals
with mental health problems or in need of palliative care. (Backlund, Cannerfelt & Sandlund 2013.)
Periodic HITH or HAH care can also help prevent unnecessary hospital admissions and enable
discharge (Toofany 2008).

Advanced care at home, HITH and HAH all provide physician-directed interprofessional care in
patients’ homes or other comparable settings. To gain a comprehensive patient perspective and
support patients’ health despite illness or condition, advanced care at home/HITH/HAH should
emanate from discussions with patients and patients’ family caregivers. The entire interprofessional
team must engage in person-centeredness, collegial communication and respect for the other
(Larsen, Broberger & Petersson 2017, Vaartio-Rajalin et al. 2016) as well as master the different
instruments, measurements and medical-technical apparatus used in the care of the patient (Tingvoll
& Teyer Fredriksen 2011). The interprofessional team usually consist of a physician/geriatrician,
RN or primary care nurse, but even social workers, pharmacists, nutrition therapists and
physiotherapists can be included. Different nurse-led services have been suggested as one solution
to manage increasing demands on health systems, as the intention behind such services is to reduce
waiting times, resources, and costs while maintaining patient safety and enhancing satisfaction
(Chan et al. 2018.) International studies have revealed that advanced practice nurse (APNSs) are
often included in teams not only as carers but also as responsible for drawing up care plans and
coordinating care teams (Fagerstrom 2010). The International Council of Nurses (ICN) and

Advance Practice Nursing network (https:/international.aanp.org/Practice/APNRoles) define an APN as, “A

registered nurse that has the expert knowledge required, the ability to make complex decisions and
clinical competence for an expanded work description, whose character is formed by the context
and/or the country where he/she has the right to work”. Compared to specialist nurses, APNs
generally have a 2-year Master’s degree with higher skills in advanced nursing and medical care
and, usually, the extended authority to prescribe medication. While profession-specific
competencies are delineated for nurses, there are no specific competency demands for other staff
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working in care at home services.

In Sweden, Denmark and Finland, home healthcare has been considered synonymous with home
care and as a part of public healthcare available to all permanent residents regardless of their
financial situation (Rostgaard & Szebely 2012). The aim of home healthcare is to facilitate
discharge from hospital to home and prolong individuals’ prospects of living at home, even with
chronic conditions. Home healthcare is generally offered when other healthcare services are
inconvenient or unsuitable for individuals with altered functional capacity or illnesses, and it
consists of physician-ordered interventions such as taking blood samples and other measurements
and the monitoring of medicine compliance and patients’ clinical condition. Home healthcare also
includes social services, e.g., the provision of functional support for activities of daily living. While
the majority of home healthcare patients are elderly, working age individuals, families with ill

children and terminal-phase patients are also included (Ministry of Social Affairs and Health 2017).

To receive such care in Finland, a physician referral and a care or rehabilitation plan are mandatory
and certain inclusion criteria must be met (Healthcare Act 1326/2010). However, the guidelines
given to physicians (Duodecim 2018) are quite diffuse with regard to individuals with chronic
conditions, and the possibility to organize alternatives for acute care is not mentioned. Advanced
care at home is offered in primary healthcare and special somatic or psychiatric care. Moreover,
some private sector actors offer HITH/HAH services (Healthcare Act 1326/2010). The National
Supervisory Authority for Welfare and Health and the Regional State Administrative Agencies
monitor all healthcare services, yet there are no specific competence demands for staff working in
advanced care at home/HITH/HAH other than a Bachelor of Health Care, Nursing degree (210
ECTS), which results in qualification as a RN. Employers are required to check that all employees
have relevant qualifications and the professional competencies needed for the tasks they will
perform, especially in relation to medication and device security. The National Institute for Health
and Welfare can also set additional competence requirements for employees in relation to a given
work place. Still, some education and competence guidelines for health and social services were
delineated by the Prime Minister’s Office in the Regional Government, Health and Social Services
Reform (Kangasniemi et al. 2018), where it was noted that health and social care professionals
should be experts within their profession and be able to evaluate their clients’ service needs and the
service accomplished, all within the framework of an individual care plan. Such professionals
should moreover be able to organize and coordinate patients’ continuous healthcare service,

together with patients, and promote patients’ rights to best possible health.



As in many other countries, the Finnish government has passed a bill on freedom of choice with
regard to the provision of social and health services, entitled the Regional Government, Health and

Social Services Reform (Ministry of Social Affairs and Health 2017). The aim of the reform is to:

Integrate health and social services at all levels to form client-oriented entities. Services
must be organized so that they are timely, effective and efficient and the availability of

locally accessible services must be safeguarded

Ensure that individuals have more freedom of choice, because freedom of choice is key to

improving the availability of primary services.

Ensure the smooth flow of information between service providers through, e.g., digital

services.

This reform will affect the quality (structures, processes, outcomes) of care at home services from
all perspectives (patient, family caregivers, interprofessional team, organizational, society). As
freedom of choice increases, so too the need for individually-tailored patient education concerning
different care alternatives. Researchers have found that patients’ preferences for outpatient
treatment are not based on economic factors but instead the probability of return to hospital (Lathia
et al. 2013). The autonomy that advanced care at home provides is based on patients’ homes being
regarded as healing and loving milieus (Hilli & Eriksson 2017, Lou et al. 2017) and not inundated
with medical-technical apparatuses or virtual control devices (Lindberg et al. 2017). Another central
factor in advanced care at home is patients’ family caregivers. When HITH/HAH service
alternatives are chosen, patients are discharged from the hospital earlier than usual, which results in
greater responsibility for family caregivers, who are likely to experience some form of emotional,
physical and/or financial burden. For family caregivers, such responsibility can be frightening, even
if HITH/HAH care is always physician-coordinated and care staff can be contacted by telephone,
even at night. Researchers have found that family caregivers find situations connected to acute
exacerbations of physical or mental condition or acceleration of pain especially demanding
(Toofany 2008.)

When discussing where care should be realized, patients’ cognitive capacities should be taken into
consideration. In that the majority of individuals receiving advanced care at home are elderly, this
together with physical or psychological signs of illness can affect their capacity to make a truly
informed decision. Even once a decision has been made and implemented, the team providing the

care at home have a professional duty to advocate for each patient’s legal and moral rights together



with her/his family caregivers: through continuous and multifaceted analysis of the patient’s
situation and coaching or even a proactive or reactive advocacy act as needed, to safeguard the
patient’s best interests (Vaartio-Rajalin et al. 2016, Vaartio 2008), e.g., in relation to patient safety at
home. Even though some researchers have found health-related clinical patient outcomes to be
equal between hospital care and advanced care at home/HITH/HAH (cf. Scalvini et al. 2013), some
researchers have found inconsistencies when examining the cost-effectiveness of care between the
two (Pericas et al. 2013).

The boundaries between acute, primary, special and social care services are weakening. This places
new demands on social and healthcare service infrastructures, on professional education, and on
patients and their family caregivers. The terminology used in the domain of professional care at
home is ambiguous, as is its organization and professional team constellations. It is known that
patients receiving care at home are satisfied with their care, but is this due to perceived patient-
centeredness, interprofessional service given “comfortably at home”, or other? Furthermore, is

home care really effective, when seen from different perspectives?

3. Aim

The aim of this scoping review was to describe the state of knowledge on professional care at home
with regard to different perspectives on patient-centeredness, content of care, interprofessional
collaboration, competence framework and effectivity. The research questions were:

What is known about patient-centeredness in professional care at home?

What is known about the content of professional care at home?

What is known about interprofessional collaboration and competence framework in professional
care at home?

What is known about the effectivity of professional care at home, seen from different perspectives?

4. Methods

Scoping reviews constitute a relatively new method used to map evidence in complex research
areas. Here the Arksey and O’Malley (2005) framework for scoping studies was used. Arksey and
O’Malley found that while systematic reviews tend to focus on a well-defined question and research
design, scoping reviews address a broader question and include studies that reflect a greater variety

of designs. The steps included in a scoping review are: identification of research question(s),



identification of relevant studies, selection of studies, charting of data, and summarization and
reporting of results (Arksey & O’Malley 2005).

4.1 Search Strategy and Data Sources

Following the identification of this study’s research questions, the next step was the identification of
relevant studies and gray literature, i.e., theoretical papers, statement papers and practice-oriented
development reports. Between May 24th and August 30th 2018, searches of the EBSCO, CINAHL,
Medline and Swemed databases were conducted. In addition, a general internet search (Google and
Google Scholar) was conducted to identify grey literature. The search terms were related to the
concepts of professional care at home as a context: hospital at home, hospital in the home, advanced
care at home, hospital-based home care, patient-centered medical home as alternatives, not as

combinations.

4.2 Inclusion/Exclusion criteria

Included were studies (n = 28) and gray literature (n = 7) focused on the professional care of adults
in their own residences. As professionals, we considered personnel with a registered health care
education and health care degree/s (not lay persons without health care education and/or degree). To
be included, papers had to be available in full text and published in English, Swedish or Finnish
between January 2001 and August 2018. Furthermore, a solid methodological ground and proper
data collection and data analysis descriptions were necessary in studies to be included into review.
Some Master’s (n = 2), Licentiate (n = 2) and Doctoral (n = 2) dissertations fulfilling the
aforementioned criteria were included, as research reports. Studies with a pediatric context or a
focus on home-based primary healthcare were excluded, as staff providing such care do not always

have professional nursing degrees (e.g., healthcare assistants).

4.3 Data extraction and analysis

Following the development and implementation of the search strategy, the screening of potentially
relevant papers for inclusion occurred. Overall, 184 references were identified through the
electronic database searches and general internet search (Figure 1). Duplicates were removed. Level
one testing included title and abstract screening, after which relevant papers were retained for full
text review in level two testing and reviewed by the first author (HVR). A second reviewer acted as
“tiebreaker”, and the reference lists of retrieved articles were manually reviewed. The data extracted



from each paper (n =35) included the type of paper, its focus and aim, empirical methods and
sample size if available, results and/or conclusions of theoretical papers, and country of origin.
Following data extraction, a descriptive content analysis was conducted and results collated and
summarized. Analysis of the included papers involved descriptive content analysis (Neuendorf
2002).

4. Findings

The descriptive content analysis was conducted to all papers included, despite the country of origin
or type of papers (see Table 1). The resulting codes and categories can be seen in Table 2.

5.1 What is known about the patient-centeredness in professional care at home?

Patient-centeredness was either directly or indirectly discussed in 12 papers (n = 35, Table 2). The
attributes of patient-centeredness were found to be quite similar, despite dissimilar contexts.

Within home discharge patient-centeredness was seen as synonymous to individually tailored care
(Johansson & Westman 2018, Jeangsawang 2012, Monturo 2003); and within HAH, advanced
home care and in home dialysis (Moran & Kraus 2007) as respect for patient’s autonomy, self-
determination capacity (Moran & Kraus 2007) and social relations (Johansson & Westman 2018,
Lindberg et al. 2017, Pusa et al. 2015, Ohlen 2015, Backlund et al. 2013, Lundin 2005). This
respect was made concrete through a continuous, trustful relationship (Pusa et al. 2015) established
during planning and evaluating care together with the patient and his/her family caregivers, from
the base of their needs (Béacklund et al. 2013, Ala-Nikkola 2003) in the patient’s own environment
(Dowell et al. 2018) but within financial resources (Ala-Nikkola 2003). APNs (Ljungbeck &
Sjogren-Forss 2017, Jeangsawang 2012, Monturo 2003), district nurses (DNs) and/or RNs (Pusa et
al. 2015) were mentioned as playing a role in the facilitation of patient-centeredness and care

continuity.

5.2 What is known about the content of professional care at home?

The content of professional care at home was described in ten papers. The definitions varied to
some degree depending on context:



Before a planned hospital stay, within hospital discharge and within HAH the professional care at
home included patient recruitment (Dowell et al. 2018) with a holistic assessment of patient’s
physical and psychological health (Dowell et al. 2018, Lee et al. 2017, Tull & Carroll 2004,
Monturo 2003), acute and chronic symptoms (Dowell et al. 2018, Lee et al. 2017), symptom
distress (Monturo 2003), functional status, disease stage, comorbidities (Monturo 2003) and
motivation (Farina 2001) during a proactive or acute, unscheduled home visit (Dowell et al. 2018,
Lee et al. 2017, Pusa et al. 2015, Ohlen 2013, 2015), through a monitor (Kivekas et al. 2017,
Moran & Kraus 2007) or by telephone call (Monturo 2003). In HAH and advanced care at home,
the professional care also included planning, coordinating (Tull & Carroll 2004), implementing and
evaluating advanced care (Dowell et al. 2018, Lee et al. 2017, Pusa et al. 2015, Ohlen 2015, 2013,
Farina 2001), in interprofessional teams (Dowell et al. 2018, Lee et al. 2017, Myller 2011, Tull &
Carroll 2004) together with patient’s family caregivers (Tull & Carroll 2004, Farina 2001) during
daytime (Backlund et al. 2013) or as overnight care (Dowell et al. 2018, Lee et al. 2017). Especially
in advanced care at home and home dialysis it furthermore included informing, educating, coaching
(Moran & Kraus 2007, Tull & Carroll 2004, Farina 2001) and supporting patients and family
caregivers (Pusa et al. 2015, Farina 2011) in home care activities and in adaptation into transitions
(Tull & Carroll 2004). These duties were realized by APNs at hospital discharge (Tull & Carroll
20014), rapid response teams at HAH (Dowell et al. 2018), DNs at advanced home care (Pusa et al.
2015) or registered nurses at all contexts, even palliative home care (Moran & Kraus 2007, Farina
2001). APNs were also to some extent involved in research assistant duties such as enrolling study
subjects, abstracting medical records, collating study materials or disseminating completed study
results (Monturo 2003).

5.3 What is known about interprofessional collaboration and competence framework in professional

care at home?

Interprofessional collaboration was discussed in 15 papers and competence framework in six

papers.

5.3.1 Interprofessional collaboration

As noted in the previous category, the interprofessionality of professional care at home was seen in
majority of papers reviewed. Still, differences were seen regarding team collaboration, depending

on context.



HITH/HAH care was seen to start following a physician’s, a general practitioner’s (Dowell et al.
2018, Backlund et al. 201) or a consult’s (rapid response team, ambulance service, district nurse or
allied health personnel, Dowell et al. 2018, Lee et al. 2017) clinical referral to a professional home
care team, whereby the patient is recruited into care at home after a telephone call, home visit, visit
to ER or short-stay ward visit. The need for an urgent medical assessment (Lee et al. 2017)
indicated in a referral appeared to be a criteria for selecting patients for HITH/HAH care, even
though following a clinical referral the whole interprofessional team works together in daily
meetings to assess, initiate and implement treatment and to discuss patient progression (Dowell et
al. 2018, Lee et al. 2018, Backlund et al. 2013, Myller 2011), and shares medical responsibility for
the patient (Dowell et al. 2018, Lee et al. 2017).

In a home healthcare or advanced care at home setting, district nurses (Pusa et al. 2015) or
advanced nurse practitioners (Jeangsawang et al. 2012, Monturo 2003) were seen to hold a great
responsibility for complex health and nursing care at home, even though they had professional
interactions with other members of the healthcare team and professional collaboration with the
physician (Ljungbeck & Sjogren-Forss 2017, Jeangsawang et al. 2012). APNs worked mostly alone
without collegial support or supervision (Pusa et al. 2015), if there were no regular intra-
professional discussions with other APNs, or a social worker who assessed patient’s psychological
and social environment in order to ensure a successful transition to home care (Moran & Kraus
2007). Such professional isolation was often worsened by fragmented documentation which often
lacked interventions and evaluation (Ohlen 2015, 2013).

In hospital based or palliative home care, patient’s family caregivers are in a way seen as team
members (Kuo et al. 2016, Martin et al. 2016, Moetlo et al. 2011, Moran & Kraus 2007), though
without professional education, official status or salary (Chai et al. 2013). Patients’ family
caregivers were available for eventual emergencies or provide a third hand during the start or
cessation of a treatment, and could carry out the entire basic care treatment, health promotion or
medication administration (Kuo et al. 2016, Moetlo et al. 2011, Moran & Kraus 2007). It was
therefore seen as being important that the nurse is responsive and attentive in conversations with
significant others, informs and trains them in order to increase family caregivers’ knowledge and
prepare them for the future (Martin et al. 2016, Lundin 2006), and that the nurse monitors home
environment to detect and manage stress or burden of both patients’ and their family caregivers
(Guerriere et al. 2016, Martin et al. 2016, Moran & Kraus 2007).



5.3.2 Competence framework

The competence framework in HAH service for rapid response team members was seen to consist
of 2-30 years clinical experience within a specialty, undertaking a physical assessment and clinical
reasoning course at degree or Master’s level and non-medical prescribing studies, a competency
workbook, having a clinical supervisor, and conducting self-reflection (Dowell et al. 2018). The
competence framework for ANPs within hospital discharge included employment in senior roles
(Ohlen 2015) within acute hospital settings, specialization or experience in acute care, oncology or
gerontology, having or working toward a Master’s degree in advanced practice and completed
modules in advanced physical assessment skills plus completed a non-medical prescribers course
(Monturo 2003). Also, psychosocial (Pusa et al. 2015), communicative, cooperative (Béacklund et al.
2013), technology, evidence based, and documentation competencies (Ohlen 2015) and leadership
competence (Lagerstedt 2012) were presupposed at different contexts including advanced care at

home.

5.4 What is known about the effectivity of professional care at home, seen from different

perspectives?

The effectivity of professional care at home was discussed in the majority (n = 19) of the papers
analyzed here. Effectivity was studied from patients’ perspectives in seven papers, family
caregivers’ perspectives in five papers, organizational and community perspectives in thirteen
papers, and a combination of these different perspectives in some papers. Effectivity was described

in terms of experiential, clinical and economic aspects.

Prior to or following discharge from hospital, home care patients and their loved ones were satisfied
with nursing care received by APNs (Pouliot et al. 2017, Jeangsawang et al. 2012, Monturo 2003),
but no consensus was seen regarding whether APNs reduced complications, emergency room visits,
hospital readmissions, time between hospital discharge and the first readmission, and length of re-
hospitalization stays (Jeangsawang et al. 2012, Monturo 2003). Yet in studies that focused on nurse-
led services in ambulatory settings, APNs were found to have equivalent or better outcomes than
physician-led services in symptom burden, self-management and behavioral outcomes, disease-
specific indicators, satisfaction and perception of quality of life, and health service use (Chan et al.
2018, Pouliot et al. 2017). HITH/HAH patients and their family caregivers experienced safety
(Johansson & Westman 2018, Lundin 2005), satisfaction (Jeangsawang et al. 2012, Shepperd et al.



2011, 2009, 2008), reduced clinical symptoms (Lee et al. 2015), and better physical, mental and
social functionality due to enhanced choice and support from team at home (Shepperd et al. 2011,
2009, 2008). Still again, no consensus was seen regarding whether these service forms affected
length of hospital stay or costs when compared to inpatient care. However, an interprofessional
intervention for chronic patients resulted in a significant declination in costs for patients 65 years
and older (Hopp et al. 2015). In advanced care at home, patients and their family caregivers
experienced advanced care at home as very secure (Johansson & Westman 2018, Lee et al. 2017,
Pusa et al. 2015, Lundin 2005), but the research results on care costs and service use were
ambiguous due to different cost calculations (Dowell et al. 2018, Popejoy et al. 2015, Ryu 2009,
Tsai, Chen & Yin 2005) and the fact that informal care by family caregivers is not included in such
calculations (Andersson 2002). Palliative home care and home dialysis patients experienced
independence, that their psychosocial, medical and supportive needs were met, and their pain and
other symptoms reduced (Pouliot et al. 2017, Thayyil & Mathummal Cherumanalil 2012, Moran &
Krauss 2007). In patient recruitment to palliative care, it was seen that the use of a validated
symptom instrument facilitated early recruitment and decreased hospital deaths (Dhiliwal et al.
2016).

6. Discussion

The aim of this scoping review was to describe the state of knowledge on professional care at home
with regard to different perspectives on patient-centeredness, content of care, interprofessional

collaboration, competence framework and effectivity.

Emanating from the papers included here, one aim of professional home care would appear to be
patient-centeredness; it is not merely used as a “disguise” for hospital admission avoidance, for
economic benefits. The patient as an active participant prior to the start of and throughout the period
of care at home was central in terms of self-determination and participation in the decision-making
process regarding own care (cf. Vaartio-Rajalin et al. 2016, Backlund et al. 2013), especially within
HAH and advanced care at home, but no so explicit within discharge from hospital to home. Within
advanced care, home dialysis at home and palliative care at home, the patient and his/her family
caregivers were presupposed to understand the meaning of the choice to receive care at home (cf.
Vaartio-Rajalin et al. 2016), be prepared to discuss the situation among themselves and with the
healthcare team and allow them to visit their home (cf. Hilli & Eriksson 2017). Healthcare
professionals, in turn, were presupposed to respect and support the patient and his/her family

caregivers in all activities with the goal of achieving individual, continuous and comprehensive



care. Seen in the papers included here, nurse-led (RNs, DNs, APNs) care at home can promote
patient-centeredness, interprofessionality (cf. Larsen, Broberger & Petersson 2017, Vaartio-Rajalin
et al. 2016), coordination, continuity of care (cf. Fagerstrom 2010) and patient safety.

The focus of professional care at home, however, seemed to lie on hospital admission avoidance
rather than patient-centeredness, and the content of the care provided was dependent on how the
care was organized. All interprofessional inputs in periodic services such as acute advanced care at
home/HITH/HAH were coordinated effectively in order to avoid hospital admission (cf. Toofany
2008), and patient recruitment was started prior to patient discharge from hospital. Still, also
patients with chronic conditions were offered advanced and palliative care at home, including
support for their family caregivers. Within all other home care contexts than hospital discharge the
home visits seemed to be a key way not only to assess, observe and manage patients’ physiological
and psychological well-being, but also to chart patients’ resources, problems, skills and actual
situation, i.e., realize patient-centered care principles. Consequently, professional care at home
cannot be exclusively conducted from a distance through the use of electronic devices, even though
such assist in monitoring patients’ vital signs and clinical symptoms. Home visits furthermore
offered a suitable forum for individually-tailored patient education (cf. Vaartio-Rajalin 2016) and
patient education evaluation, as well as analysis of and support for social networks, which were
explicit in advanced care at home and in home dialysis contexts. All of these different care activities
were realized by a rapid response team composed of different professionals (including RNs, DN,
APNS). It was not clear how teams were composed nor to what extent economic aspects influenced

composition.

The multi-dimensionality of professional care at home presupposes interprofessionality and true
collaboration. Seen here, periodic services such as acute advanced care at home/HITH/HAH were
clearly physician-led, because a clinical referral or urgent clinical assessment was required.
Following a referral, the entire interprofessional rapid response team worked together daily to
assess, initiate and implement treatment and discuss patient progress, while also sharing medical
responsibility for the patient. At this point patient-centeredness was no longer mentioned, nor the
role of patients’ family caregivers. To reinforce patient-centeredness, learning from patients —
during meetings or rounds - would be very useful (Suikkala, Koskinen & Leino-Kilpi 2018). Home
healthcare or advanced care at home settings were seen to be more nurse-led or nurse-coordinated.
DNs or APNs were responsible for realizing complex at-home health and nursing care, though
professional interaction with other healthcare team members such as social workers was possible as

needed. In the papers included here, it was not explicit where or how such interprofessional



collaboration took place, nor how it affected care coordination (cf. Popejoy et al. 2015). APNs were
found to work mostly alone without collegial support or supervision, and any eventual
interprofessional collaboration was made cumbersome by fragmented documentation that often
lacked the delineation of interventions or evaluation. This combined with the existence of dissimilar
information systems, which inhibit the exchange of information, create a continuous problem in
healthcare. However, a service-oriented approach to the creation of virtual health records for use in
home care is already being undertaken (H&gglund et al. 2007). Professional care at home should be
realized by a non-hierarchical team in every context, not only HITH/HAH, as this would deepen all
team members’ skills and make better care possible for all patients. This would of course raise the
immediate costs related to the professional care at home infrastructure, but would also reduce
clinical complications, insecurity, uniprofessionalism and unnecessary hospital admissions for a
longer period of time, thus ultimately affecting cost-effectiveness in a positive way. It is possible
that patients’ family caregivers - considered extra assistants or team members especially within
palliative care and home dialysis - and given quite a big responsibility over basic care and even
some pharmacological interventions, though without professional education, official status and
salary — are used as informal caretakers due to the cost savings such results in. One should question
whether treating patients’ family caregivers in such a manner constitutes a form of collaboration or
the substitution of professional care; even though care is provided by the most available person and
care costs are reduced effectively, patient safety is endangered and patient advocacy required (cf.

Vaartio 2008) if the proper education and training of patients’ family caregivers are not assured.

Not only patients and family caregivers but even home care professionals were found to need
education and training. Seen here, the competence framework for nurses (RNs, DNs, APNs) and
rapid response team members was extensive but not explicit. Offering all healthcare professionals
interprofessional modules during their education or internship periods would certainly advance
patient-centeredness, clinical skills, communication skills and critical thinking skills, thereby also
positively affecting time and costs (Tervaskanto-Maentausta 2018). Patient-centeredness and
interprofessionality should also be focused on in relation to team leadership. Only one paper
included here mentioned leadership competence in a home care context (Lagerstedt 2012).

The effectivity of care at home services is very difficult to delineate and operationalize. There are
many variables to consider when effectivity is explored in complex, multidimensional,
interprofessional work such as care at home. To motivate an increase in professional care at home

by citing improvement in patients’ quality of life and reduced healthcare costs, there should first be



validated criteria and solid instrumentation to measure such, in order to guide health policy makers’
decision-making. Through interventions with experiment and control groups, the studies reviewed
here demonstrated biased physical, psychological, social, clinical and economic benefits of treating
patients at home. Nonetheless, it was clearly seen that patients and family caregivers were satisfied
with all types of care at home services. Still, satisfaction is neither easy to define nor synonymous
with patient-centeredness. Furthermore, in this review no effectivity studies from intra- or

interprofessional points of view were seen.

Conclusions

Many countries have increased care at home services during the past few decades, and emanating
from the results seen here (2001-2018) there is still a lot to do regarding patient-centeredness,
patient recruitment, patient and care staff education, the organization of interprofessional
collaboration and the analysis of effectivity.

Advanced care at home and palliative home care, i.e., nurse-coordinated services, seem to be more
holistic and even focus on health and nursing care interventions such as patient education and
collaboration with patients’ family caregivers. The different care at home service models (advanced
care at home, HITH, HAH) are still quite medicalized, perhaps due to their acute nature, though
there appears to be a sincere aim for patient-centeredness. Nevertheless, patients and family
caregivers should systematically be taken into consideration when discussing, planning, conducting

and evaluating care at home.

For the best possible individual and continuous care, interprofessional non-hierarchal teams should
realize home visits, because such teams are central to patient-centered care and the assessment of
patients’ resources, skills, actual situation and possible problems. Professional care at home cannot
be entirely conducted from a distance, through electronic devices, even though such devices can
assist in monitoring patients’ vital signs and/or clinical symptoms. If for economic reasons
interprofessional teams are not possible, as a minimum interprofessional learning gained during
meeting with patients, interprofessional reflection and support meetings and a systematic care
documentation structure compatible between different service providers are needed. This is in
addition to RNs, DNs, or APNs taking responsibility for evidence-based coordination of patient care
at home, including nursing interventions, pharmacological responsibilities, patient education and

research activities.



The decisions that policy-makers make today will not only have immediate but also long-term
affect, even though economic and social situations may be different in the future. It is tacitly
understood that there is no use for professional nursing or APN education if care at home continues
to be given minimal resources and more and more responsibility is placed on patients’ families.
Continuing along this path may eventually prove effective in terms of costs, but is somewhat risky
in terms of patient safety, especially given that patients’ family caregivers are becoming older and
older. Instead, the initial investment needed in creating a professional care at home infrastructure
(education, interprofessional collaboration, validated instruments for patient recruitment and
measurement of effectiveness) will be amortized: it will result in patients with better functional
capacity and quality of life, skilled and experienced staff willing to work interprofessionally for

patient-centeredness, and rational savings.

Limitations

The quality of this review was affected by inconsistencies in the included studies’ research designs,
sample sizes, intervention descriptions and measurement variables. However, a scoping review is
not synonymous with a systematical review, and the majority of the papers reviewed here were

empirical studies, comprehensively undertaken in different cultures and contexts.
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What is known
about the
patient-
centeredness
within
professional
care at home?

In studies with focus on home discharge after hospital admission, person centeredness was
taken as comprehensive (Jeansawang 2012), individualized care (Monturo 2003) based on
evaluation of patient and family needs (Monturo 2003). In these studies, the role of advanced
nurse practitioner was found to be central to person-centeredness and care coordination.
Accordingly, in municipal primary health care ANP was perceived as a possibility for increased
patient safety through better continuity and more person-centered care (Ljungbeck &
Sjogren-Forss 2017).

In studies with hospital at home context, person centeredness was defined as respect for
patient’s self-determination and social relations which is operationalized in concrete acts
such as care planning and evaluation by patient, their near-ones, and by an inter-professional
team (B&cklund et al. 2013) as coordinated health care in the patient’s own environment and
with a goal to promote patient’s independence (Dowell et al. 2018) but in this decision-
making financial resources play a central role (Ala-Nikkola 2003). In advanced home care
person-centeredness was seen as continuous and customized symptoms relief (Johansson &
Westman 2018), respect for patients' autonomy and appreciation of patients' families (Ohlen
2015, Lundin 2005) through which involvement and self-determination brought purpose and
autonomy in the patients’ daily life (Johansson & Westman 2018, Lindberg et al. 2017).
Person centeredness was also seen as a trustful relationship and mutual understanding with
patients significant others, through which the district nurses aimed to reach an awareness of
the wholeness of the family situation and thus receive a tool to support the SOs. In addition,
district nurses (Pusa et al. 2015) or registered nurses strive to be attentive to the uniqueness
in every person’s and family’s experience, helping them alleviate suffering (Pusa et al. 2015,
Lundin 2005) and mediating or stimulating discussions (Lundin 2005).

In context of home dialysis (Moran & Kraus 2007) the patient selection for a successful home
dialysis was a part of patient-centeredness: the patient has to be able to understand what
home care means, sign a contract that outlines the obligations and contributions the patient
and his/her near-ones must make to their care.

individually tailored care

respect for patient’s autonomy,
self-determination capacity and
social relations

continuous, trustful relationship
in planning and evaluating care
together with the patient and
his/her near-ones, from the base
of their needs

within financial resources, in the
patient’s own environment

What is known
about the
content of
professional
care at home?

Within hospital discharge context the advanced nurse practitioners managed the care of
numerous physiologic and psychological consequences of disease experienced by patients and
their families, assessed depressive symptoms, symptom distress, functional status,
comorbities, and disease stage; were responsible for enrolling study subjects from one of two
study sites, abstracting medical records, collating study materials, and disseminating
completed study results during home visits and telephone calls (Monturo 2003).

In studies with focus on hospital at home context the care at home included patient
recruitment including intercepting patients before they travel to hospital, facilitating
discharge home direct from the emergency department (ED) or acute short-stay non-
admission ward, and supporting discharge following a short length of stay within the hospital
(Dowell et al. 2018). The care at hospital at home is organized as unit for all day care and unit
for specific medical/pharmacological interventions (Bécklund et al. 2013) and there might
also exist a rapid response (RR) team to the adult population within the county. RR service
provides 24-hour clinical monitoring and response 7 days a week allowing higher acuity
patients at home reviewed according to their clinical need in order to avoid hospital
admission. (Dowell et al. 2018, Lee et al. 2017.) A rapid response service provides prompt
clinical support and nursing care at short notice, through proactive visits, or in response to an
unscheduled request. The RR team can provide daily visits up to four times a day, for 3-7
days and offers intensive nursing, physiotherapy and occupational therapy input during the
treatment period from the base of rapid assessment, and input by community geriatricians
(providing the team with support and treatment plans), medication titration, intravenous and
subcutaneous fluids, treatment for respiratory disorders including nebulisers, antibiotics and
physiotherapy (Kivekas et al. 2017, Lee et al. 2017, Myller 2011). The hospital at home
provides also overnight palliative care for patients requiring end of life care in terms of
undertaking an urgent assessment, providing stat doses of medication, reviewing or
monitoring new symptoms, and managing and setting up syringe drivers (Lee et al. 2017).

Also advanced home care can be acute or planned, replaces hospital care and aims to supply
advanced home treatments (such as infusions, blood transfusions, respiratory treatments,
and intravenous injections) with high technology utilization, sampling, dressing and
bandaging, administration of nutritional products, administration of pharmaceuticals, and
information and education to increase both patients’ and their significant others’ quality of
life (Pusa et al. 2015, Ohlen 2015, 2013). The district nurses provide care for people with
great health care needs and those with chronic illnesses, as well as support significant others
in order to achieve safe and functional care (Pusa et al 2015).

In home hemodialysis context, home visit provide an unparalleled opportunity to observe
and conclude the patient's motivation and adaptation while allowing the patient to establish
control of the environment. During the home visits the nurse-as-counselor listened patient
and family, suggested solutions, provided support and encouragement. The attributes that
make a living place a home are essential elements in the assessment, planning,

patient recruitment

assessment of patient’s physical
and psychological health (acute
and chronic symptoms)
assessment of symptom distress
assessment of functional status,
assessment of disease stage,
assessment of comorbities
assessment of motivation
at proactive or
unscheduled home visit
by monitor

by telephone call
planning, coordinating,
implementing and evaluating
advanced care

in inter- professional teams
together with patient’s near-
ones

during daytime or as overnight
care

informing, educating, coaching
and supporting patients and
their near-ones in home care
activities and in adaptation into
research assistant duties

acute,




implementation, and evaluation of treatments in the home setting. A home visit allows
patients to vent concerns and questions as they apply specifically to the home environment
and for home training coordinator on opportunity to interact with other family members,
friends, or partners who may want to discuss particular psychosocial problems by providing
support and encouragement. (Farina 2001.) According to Moran and Kraus (2007) for the
patient in hemodialysis at home the partner may simply be available for emergencies or to
provide a third hand during initiation or cessation of a treatment, or may carry out the entire
hemodialysis treatment for a patient who is physically incapable of doing so. This raises the
question of monitoring the patient at home. A remote monitor will be less able than the
patient to detect certain complications, so the patient and partner training must be
standardized for efficiency but on the other hand individualized to each patient.

What is known
about inter-
professional
collaboration
within
professional
care at home?

In studies with focus on hospital at home service, the role of a physician or a general
practitioner (Dowell et al. 2018, Backlund et al. 2013) or another practitioner (Lee et al. 2017)
making clinical referrals to hospital at home was evident. The referral was obtained by
telephone or domiciliary visits by a consultant or GP when required (Lee et al. 2017) after a
rapid response team, an ambulance service, district nurse or allied health personnel at
patient’s home, on emergency department or on the short-stay ward (Dowell et al. 2018)
had made urgent medical assessment (Lee et al. 2018). At the same time the whole inter-
professional team work together to assess, initiate and implement treatment and daily
meetings occur to discuss patient progression (Dowell et al. 2018, Lee et al. 2018, Backlund et
al 2013, Myller 2011). HAH was described as very collaborative over professional boundaries:
the rapid response team consisted in one study (Dowell et al. 2018) 69% nurses, 26%
specialist paramedics and 5% physiotherapists, they had the generic title of ‘rapid response
practitioner’ (RRP) and a generic uniform ensuring a common professional identity. This was
motivated through the statement that a patient receives clinical care from the ‘right person’
rather than the ‘right discipline” (Dowell et al. 2018.) Also Lee et al. 2017 described the HAH
team as very collaborative and flexible, and the HAH care model as shared or total medical
responsibility for the patient. Within advanced home care team work was found to be
essential, but ANP nurses worked mostly alone and encountered situations where they felt
insecure. This was worsened by fragmented documentation which often lacked interventions
and evaluation. (Ohlen 2015, 2013).

In home health care setting, then, the nurse-led service models were in focus. District nurses
(Pusa et al. 2015) or advanced nurse practitioners (Jeansawang et al. 2012, Monturo 2003)
had a great responsibility for complex health care at home through their professional
interactions with patients and other members of the healthcare team; and for the
professional collaboration with the physician (Ljungbeck & Sjogren-Forss 2017, Jeansawang
et al. 2012). However, the ANPs often worked without collegial support or supervision if there
was no weekly collaborational discussions with other ANPs which were found to lead to
better patient care management through enhanced problem-solving and decision-making
(Pusa et al. 2015). For assessment of patient’s psychological and social environment in order
to ensure a successful transition to home health care a social workers™ role was taken as
important. They were also responsible for careful follow-up ‘of home environment
mandatory to detect and manage stress of both patients” and their near-ones. (Moran &
Kraus 2007.) This is important especially in home based care services where family members
as caregivers after some training take care of wound dressing, health education, bet bathing,
giving prescribed medication, management of diabetes client (Moetlo et al. 2011) and take
care of oral hygien of their near-ones (Kuo et al. 2016).

Within palliative care at home, caregivers experience uncertainty about the future, feeling
the physical and emotional burden of care and valued the support from others (Martin et al.
2016). For the patient in need for hemodialysis at home the partner may simply be available
for emergencies or to provide a third hand during initiation or cessation of a treatment, or
may carry out the entire hemodialysis treatment for a patient who is physically incapable of
doing so (Moran & Kraus 2007). It is important that the nurse is responsive and attentive in
conversations with significant others. Providing information encourage a sense of security
and increase significant others knowledge, furthermore it prepare them for the future.
Specific information about the disease involved, symptoms, course of disease and dying
process are mainly requested. (Lundin 2006.) In a study of Guerriere et al. (2016) greater use
of hospice care was associated with lower burden, and female gender of caregiver, low
functional status of patient were, monthly care costs and emergency department visits were
associated with higher burden experiences of caregivers. This is overwhelming, since
majority of palliative home care is unpaid caregiving by near-ones (Chai et al. 2013)

a physician’'s, a general
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rapid response team, an
ambulance service, a district
nurse or allied health personnel)
clinical referral

after urgent medical assessment

the whole inter-professional
team works together in daily
meetings to assess, initiate and
implement treatment and to
discuss patient progression

and shares medical
responsibility for the patient

district nurses or advanced nurse
practitioners

responsibility for complex health
and nursing care at home

professional interactions with
other members of the
healthcare team; and
professional collaboration with
the physician

worked mostly alone without
collegial support or supervision

a social worker who assessed
patient’'s  psychological and
social environment

fragmented documentation
which often lacked interventions
and evaluation

patient’'s near ones as team
members

available for eventual

emergencies
provide a third hand

carry out the entire basic care
treatment, health promotion or
medication administration

the nurse is responsive and
attentive in conversations with
significant others, informs and
trains them

monitors home environment to
detect and manage stress or
burden of both patients” and
their near-ones

What is known
about
competence

In hospital at home context there were quite specific competence demands but also
demands for continuous education. Members of rapid response team could have a variety of
clinical backgrounds, and possess a wealth of knowledge and clinical experience between 2

rapid response team:
2-30 years clinical experience
within a specialty




frame within
professional
care at home?

and 30 years of practice within their specialty. Each practitioner has a personal development
plan that focuses on their own areas of need using a competency framework. This includes
undertaking a physical assessment and clinical reasoning (PACR) module at degree or
master’s level, completing a competency workbook, receiving clinical supervision and
undertaking self-directed study and reflection. RRPs are also encouraged to undertake non-
medical prescribing studies (Dowell et al. 2018.) In terms of their previous clinical roles and
experience, nurses had to be employed in senior roles within acute hospital settings such as
emergency departments and medical assessment units, required to have, or be undertaking,
a Master’s degree in advanced practice and have completed modules in advanced physical
assessment skills plus a completed a non-medical prescribers course. ANPs, then, were
required to have specialization or experience in acute care, oncology or gerontology
(Monturo 2003). These demands can be understood in relation to ability to care for acutely
unwell patients. In other words, the competency framework is very broad, includes medical-
technical competency as well as communicative, cooperative (Backlund et al 2013) and
psychosocial competencies (Pusa et al. 2015).

At advanced home care, most of the nurses interviewed lacked a specialist education but had
long experience from nursing. Apart from personal qualities and maturity, nurses expressed
competencies needed as high technology, pathophysiology, acute care, documentation and
retrieving evidence based practice. (Ohlen 2015.)

For these dynamic decision tasks and complex operations are substantial command and
control resources presupposed in order to maintain a safe care during the implementation
(Lagerstedt 2012).

undertaking a physical
assessment and clinical
reasoning course at degree or
master’s level and non-medical
prescribing studies

a competency workbook

having a clinical supervisor
conducting self-reflection

other nurses:
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psychosocial competence
communicative competence
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evidence based competence
documentation competence

command and control resources

What is known
about
effectivity of
professional
care at home
from different
perspectives?

Within hospital discharge, family members’ satisfaction with the nursing care their elderly
received was significantly better among those receiving care by APN. However, there were no
statistically significant group differences in post discharge complications, emergency room
visits, hospital readmissions, time between hospital discharge and the first readmission, and
length of re-hospitalization stays.(Jeangsawang et al 2012.) APN inputs also within post-
disharge care have reported to lead to quality-of-life enhancement, reduced hospital
admissions, decreased healthcare costs, improved outcomes, and delayed readmissions
(Monturo 2003). On the other hand, a systematic review of Chan et al. (2018) had focus on
nurse-led services in ambulatory settings when compared with phycisian-led and standard
care. In their nurse-led care demonstrated either equivalent or better outcomes for a number
of outcomes including symptom burden, self-management and behavioral outcomes, disease-
specific indicators, satisfaction and perception of quality of life, and health service use.

From the base of three Cochrane reviews (Shepperd et al. 2011, 2009, 2008) hospital at
home services appear not to provide outcomes that would differ from inpatient hospital care
but home care appears to increase patient satisfaction. Also in a survey of Lee et al (2017)
the HIH model met patient preference for home care compared to being admitted to hospital.
Respondents reported that it offered them an enhanced patient choice. In terms of
symptoms, patients reported reduced pain, anxiety, confusion and delirium as well as a
reduction in their functional disturbance. The majority of patients would recommend the HIH
(97%) and 99% were very satisfied/satisfied with the service. Patients and relatives also
reported that they felt safe and that the family felt involved and supported by the @home
team. In another study (Dowell et al. 2018) the cost savings and reduction in length of
hospital stay is considerable (to almost a quarter of the cost and number of bed days of an
acute hospital admission). In psychological care context (Tsai, Chen & Yin 2005) of chronic
conditions the hospital-based home health care compared to traditional outpatient follow-up
approach showed that the costs of the hospital-based home care model were lower than
those of conventional outpatient follow-up and that over a one-year period, the hospital-
based home care model was associated with improvements in mental conditions, social
functional outcomes, and service satisfaction. In accordance, in study of Hopp et al. (2015)
hospital-based inter-professional chronic care model reduced costs significantly for patients
older than 65 years, but not for patients younger than 65 years.

Also in context of advanced home care, the economical effectivity of service is discussed. In
an intervention study of Popejoy et al (2015) Aging in Place program resulted in statistically
significant reduction in re-hospitalizations and emergency department visits per year. When
nurse coordinator time and mileage costs were included in the comparison, the average
reduction per month decreased from $263 to $129 per person. In cost analysis of Ryu (2009)
the direct costs per visit were categorized into elements personnel expenditures, four
different types of insurance (health care, unemployment, industrial disaster, and national
pension), vehicle depreciation costs, vehicle maintenance costs, material costs, office
appliance depreciation costs, and direct administration costs. One reason for these
ambiguous research results can be in the way service costs are calculated: the economic
evaluation of cost-effectiveness should include costs for informal care or the comparisons
will be biased from societal perspective (Andersson 2002). However, patients and their near-
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ones seem to perceive advanced care at home very secure (Johansson & Westman 2018,
Lundin 2005) through teamwork (Pusa et al. 2015) and advanced knowledge of significant
others (Lundin 2005). Palliative home care service could address most of the medical,
psychosocial, and supportive needs of the patients and reduce their pain and symptoms
(Pouliot et al. 2017, Thayyil & Mathummal Cherumanalil 2012). A triage coding system with a
validated symptom instrument ESAS improved symptom control facilitated early palliative
home care intervention recruitement, decreased hospital deaths, predominantly in high
priority group, and time taken for intervention from triaging was a significant predictor of
survival (Dhilival et al. 2016). Also patients in home dialysis care gain independence and
responsibility, avoiding the learned helplessness so common in in-setting patients according
to Moran and Krauss (2007).
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