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Chapter 1

The sustainability challenge in healthcare

The demographics and social environments of the general population are changing, as people
are getting older and the prevalence of chronic diseases increases. This causes (long-term)
care demands and healthcare costs to grow steadily higher, and care needs to become
increasingly complex.® Moreover, on the supply-side, the availability of qualified healthcare
workers, such as nurses, is scarce and is expected to get continuously scarcer. As a result of
these demand- and supply-driven developments, Western healthcare systems have been —
and still are — facing great sustainability challenges.? Home care, as part of the healthcare
system, is a sector that has a large stake in dealing with these challenges. How home care is
payed for could influence the efficiency and quality of care provided, and thus could
contribute to healthcare system improvements regarding sustainability. Therefore, this
dissertation contributes to the development of a suitable home care payment system that,
among others, aims to improve the sustainability of home care. As an introduction to this
dissertation, this chapter describes current policy developments in healthcare, a definition of
home care within the Dutch healthcare system, and how aspects of a home care payment
system could influence the realization of efficient, high-quality home care.

Healthcare policy developments influencing home care

Multiple developments have occurred in home care internationally to deal with the
sustainability challenge. Since several years, long-term care policies tend to focus on reducing
the more expensive residential care use, and instead provide home care more often.134
Furthermore, because older adults also prefer to live at home as independently as possible
(i.e. to ‘age in place’)?, long-term care policies also focus on increasing the independence of
older adults. This shift contributes to providing ‘the right care in the right place’. This means
that a client should be considered a human being. Care is provided as close to home as
possible taking into account a person’s functioning within the own environment, and is
carried out at reasonable costs.®

Defining ‘home care’ in the Netherlands

Different terms are used to define ‘home care’ across countries. Examples of terms used other
than home care are home health care, community nursing, or district nursing care. Typical
home care services comprise nursing care (e.g. technical nursing care such as wound care or
catheterization) and personal care (e.g. assistance with activities of daily living such as bathing
or toileting) (note: in some other countries, domestic care (e.g. assistance with for example
housekeeping) is also considered home care).! Following among others previous work from
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Maurits” and Van Eenoo et al.%, in this dissertation home care is defined as care provided by
healthcare professionals at the client’s own home. In general, services within home care can
be of short or long-term and may have a preventive, acute, rehabilitative or palliative nature.
In the Netherlands, home care as covered by the Dutch Health Insurance Act (in Dutch Zvw)
comprises care for clients who need care for less than 24 hours per day.® Long-term care and
domestic care are arranged differently: clients who need care 24 hours per day often receive
their care in a nursing home, which is covered by the Dutch Long-term Care Act (in Dutch
WIz); and domestic care is arranged via Dutch municipalities by the Social Support Act (in
Dutch Wmo). Therefore, this dissertation will focus on nursing care and personal care that are
being provided within the Zvw.

Home care is mainly provided by registered nurses or certified nursing assistants. Registered
nurses are district nurses with a bachelor’s degree from a university of applied sciences (i.e.
European Qualification Framework (EQF) level 6), or — specifically for the Netherlands —
vocational nurses with an associate degree after completing senior secondary vocational
education (i.e. EQF level 4).° Certified nursing assistants finished vocational training after
secondary school (i.e. EQF level 3).119 In the Netherlands, care assistants (i.e. EQF level 2) and
specialized nurses with a master’s degree (i.e. EQF level 7) also provide home care. The total
number of Dutch home care workers was almost 80,000 in 2018. District nurses are
responsible for performing standard needs assessments to determine a client’s needs for
personal care and nursing care covered by the Zvw, taking into account the self-reliance of
clients and the resources available in their social network.

In most Western countries, the majority of home care providers are non-for-profit
organizations. In the Netherlands, home care providers act in a competitive environment,! in
which the number of commercial providers is growing. Alongside this trend, small-scale
neighborhood-centered autonomous home care teams increasingly arise.* In 2018,
approximately 3,070 home care providers (including self-employed nurses) provided services
to more than 580,000 clients in the Netherlands.!! Expenditures on Dutch home care
comprised 3.6 billion euros in 2018 (i.e. on average 6,300 euros per capita),’? which is the
same as the average spending on home care of European countries.*

Home care is very much interdependent to other healthcare sectors, such as social care,
primary care, and hospital care. In many counties, coordination between these sectors is not
structured, yet if coordination is arranged, this is often done by a nurse, general practitioner
(GP), or social worker.! In the Netherlands, district nurses are a central link between these
sectors; they are responsible for the close collaborations and coordinating care with among
others nursing homes and GPs.:3



Chapter 1

Home care payment system: from fee-for-service to prospective
payment

Sources of funding for home care payment differ between countries: from public funding via
taxations and/or the insurance system, to private funding via third-party contributions and/or
co-payments.! In the Netherlands, funding mainly goes via obligatory insurance payments.
The Zvw obliges residents to annually purchase a basic health insurance package for essential
services from a private health insurer (note: for more information on (the need for)
regulations of the Dutch healthcare insurance system, see e.g. Van Kleef et al.1* or Kleijne®?).
Private health insurers act as the payer of home care by contracting home care providers.

Home care payment systems play an important role in coping with the existing healthcare
system challenges and providing efficient, high-quality home care.’® A payment system
outlines how the allocation of resources to providers is arranged.” Within the Netherlands,
and many other Western countries, home care is paid for retrospectively on an hourly rate
basis, i.e. fee-for-service (FFS).'® The hours of care are registered by the home care provider
and afterwards the provided care is reimbursed. With FFS, access to the best available care
generally is guaranteed. However, payment by FFS has some disadvantages. Firstly, as long as
the reimbursed price is equal to (or higher than) marginal costs, FFS is known to stimulate
quantity of care rather than quality of care: the more services home care providers deliver,
the more money they earn.'®'° This may hinder the provision of efficient home care, because
care provision may not be incentivized by the actual needs of clients. The incentive of FFS to
stimulate quantity of care can thus undermine the professional autonomy of nurses in e.g.
promoting the independence of clients. Secondly, FFS creates a high administrative burden
for home care providers due to the plethora of administrative requirements and the
complexity of funding arrangements.?%%!

An alternative to payment by FFS is a prospective payment system.®?! With prospective
payment, the amount of payment per client is determined and paid for ex-ante for a certain
period of time. In the Netherlands, since 2019, an experimental policy rule already allows for
healthcare insurers to make contractual arrangements alternative to FFS, i.e. including
prospective payment arrangements (note: this is an experiment and not established as a
national policy rule).?? Prospective payment incentivizes the provision of more efficient home
care, because home care is financed with a given amount of money.?! Furthermore, with
prospective payment, the professional autonomy of district nurses is acknowledged, as,
compared to FFS, they are more flexible to provide the right care when needed for a client
and they are supported to stimulate a client’s independence. However, prospective payment
may also have its perverse incentives. Under prospective payment systems, home care
providers bear a certain financial risk, because their costs for a given client can be higher than
the ex ante defined reimbursement.?! As a consequence, providers may attempt to reduce

10
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costs by, for example, providing too little care or only accepting cases that are profitable
under the reimbursement scheme (i.e. risk selection).?%23 Then the quality of and access to
care might be at stake. To deal with these perverse incentives, two mechanisms can be
applied in how the prospective payment system is set up, namely: using case-mix
classification to base payments on, and by evaluating outcome measurement of home care.?!
Both themes are addressed in this dissertation, with a central role for case-mix classification.

Case-mix classification of home care clients

Case-mix classification is the act of grouping clients, based on their characteristics, into
clinically similar groups (i.e. case-mix groups) that are believed to also consume a similar
amount of resources and, by extension, have similar costs of care.?* An example of case-mix
classification in home care is provided in Figure 1.1. When using case-mix classification as a
basis for prospective payment, each case-mix group is subsequently funded. Case-mix is an
essential aspect for prospective payment systems because it accounts for differences in risk
characteristics of clients, which is crucial to prevent risk selection by home care providers.?®
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Degree of formal care

Degree of informal care
and independency

Mrs. Jansen and Mr. de Vries are two clients receiving home care after breaking a hip.
During their stay in the hospital, they both received similar treatment. However, as soon as
they get home, their need for home care might be very different from each other. Mrs.
Jansen, on the one hand, has an active lifestyle as she used to walk around the
neighborhood every day, and her children visit her weekly to have a coffee and help her
with the household. Therefore, having her positive attitude and enough informal care
available, her need for formal home care after her hospital stay is rather low (i.e. belonging
to a case-mix group with a low degree of formal care). Mr. de Vries, on the other hand, has
a more sedentary lifestyle, no children to visit him, and little contact with neighbors. As a
result, his rehabilitation at home is harder than expected, especially concerning washing
himself and getting dressed without help from others. Therefore, he has a rather high need
for formal home care (i.e. belonging to a case-mix group with a high degree of formal care).

Figure 1.1. Example of case-mix classification in home care
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Since the 1970s, case-mix classifications have been developed for many healthcare sectors,
including hospital care (e.g. the diagnosis-related groups),?® nursing home care (e.g. resource
utilization groups-111)?’, inpatient psychiatric care (e.g. the psychiatric diagnostic groupings)?®
and ambulatory care (e.g. ambulatory care groups).2’ Home care is arguably one of the more
challenging sectors for case-mix classification, particularly compared with inpatient care. As
early as 1987, Manton and Hausner noted that ‘a case-mix measure for community-based
long-term care services is intrinsically more complex than that for acute care because it must
describe a multidimensional system of health, functional and social needs evolving over a
potentially long time span’.3% Indeed, the determinants of the need for home care include not
only clients’ medical diagnoses but also their physical and cognitive functioning3!33, as can
also be noticed in the case of Mrs. Jansen and Mr. de Vries (see Figure 1.1). Despite these
complexities, some countries have already developed case-mix models for prospective
payment of home care, including the Home and Community Services Support (HCSS) model
used in New Zealand3* and the Home Health Resource Groupings (HHRG) model from the
US.3>36 While these case-mix models were developed successfully, they were developed
specifically for the country they are being used. As a result, the large differences in healthcare
systems and type of home care clients between countries impede the adaptation of case-mix
models to other countries. Moreover, a common ground on home care case-mix classification
is currently not available. Therefore, this dissertation will focus on the Dutch context, while
aiming to gain insights that could also be applicable to other countries.

Outcome measurement in home care

Although case-mix classification can reduce incentives for undesirable strategic behavior,
such as risk selection, monitoring quality of care is equally important.>* Home care provision
should namely be as efficient as possible without compromising on the quality of care. Quality
of care can be measures in terms of the processes (such as its appropriateness and
continuity), the organization of care (such as staff and equipment), and outcomes (such as a
client’s health and satisfaction with care).3” However, of these aspects, outcomes remain the
ultimate validation of quality of care.3” Measuring outcomes of care could incentivize
providing high-quality, accessible care,?! instead of under-provision of quality to clients or
limiting access to less profitable clients.

General information on outcomes to measure the quality of care is available. For example,
the Nursing Outcome Classification (NOC) provides a set of nursing outcomes that can be used
across the care continuum to assess the outcomes of care following nursing interventions.38
As a more home care-specific example, Joling et al.?° identified 567 potentially relevant
quality indicators for older people in the community care setting (i.e. primary care and home
care) from their systematic review. Indicators relate for example to the care process or the
client’s health status and wellbeing.3® However, it remains unclear what outcomes are
suitable to measure for home care specifically. This also applies to the Dutch context.

12
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Working towards a new payment system for Dutch home care

In line with the long-term care reforms in 2015, the Dutch government also asked for a
transition to a new suitable payment system for home care. Strategies in Regulated Markets
(SiRM) sketched the contours of this new payment system.*® They emphasized the
importance of creating the right incentives on, among others, innovation, self-reliance and
needs of clients, and autonomy of district nurses. As a result, SiRM proposed to pay for home
care by means of client groups (i.e. case-mix groups), as with case-mix based prospective
payment, that are developed based on data from the standard registration systems (including
nursing classification system data). In 2016, Gupta Strategists made an attempt to develop
case-mix groups for Dutch home care using data from the nursing classification system
Omaha.*! They did not succeed in predicting home care use and concluded that developing
case-mix groups from nursing classification data is unfeasible. As nursing classification data
was considered insufficient in explaining home care use of a client, the Dutch umbrella
organization of health insurers (ZN) came up with a list of six types of clients to be registered
by district nurses to gain insight in home care use and home care client types.*? This was seen
as a ‘best of the rest’ solution until a better instrument or new payment system (possibly with
other registrations) would be developed. Then in 2017, the Dutch Healthcare Authority (NZa)
decided to have a new attempt to develop a new payment system for Dutch home care
together with partners from practice and academia.

Scientific consortium

To develop this new payment system, the NZa initiated a consortium with three scientific
partners, being Maastricht University, Utrecht University/Utrecht University of Applied
Sciences, and Tilburg University. The aim of this consortium is to conduct scientific research
that contributes to the development of a case-mix based prospective payment system for
Dutch home care. Since the start of the project, regular meetings have taken place to discuss
policy developments from the NZa, and research plans and findings from the scientific
partners.

Three PhD candidates (i.e. one per scientific partner from the consortium) are assigned to
perform the studies within the consortium: Anne van den Bulck (working at Maastricht
University, and additionally guided by team members from Tilburg University/the NZa), Maud
de Korte (working at Tilburg University and the NZa, and additionally guided by team
members from Maastricht University), and Jessica Veldhuizen (working at Utrecht
University/University of Applied Sciences Utrecht, and additionally guided by team members
from Tilburg University/the NZa). Each PhD candidate has her own focus to contribute to the
development of the new home care payment system. Studies conducted by Anne van den
Bulck (i.e. the author of this dissertation) focus on gaining an understanding of client
characteristics that predict home care use. Maud de Korte focuses on the development of

13
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case-mix classification for Dutch home care clients. Research by Jessica Veldhuizen focuses
on gaining understanding in (measuring) outcomes of home care. Exchange of scientific and
practice expertise occurs between all scientific partners. For example, expertise on qualitative
research methods is shared by Maastricht University, and Tilburg University has its expertise
in conducting quantitative research.

Collaboration with stakeholders

Besides the scientific cooperation within the consortium, multiple other stakeholders from
Dutch home care are involved in planning, conducting, and analyzing the studies by means of
participatory action research®? (i.e. applying participative research methods from an action
research paradigm®*). District nurses from various home care providers and the Dutch Nurses

4 home care
providers ..

P> Maastricht
< University

ﬁ Meander

[Envida [N
()

A cordaan

Client characteristics
to predict
home care use
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various Dutch home care
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s
gﬁ Z Utrecht University
»

I UKIWERSITY
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Development of a
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of home care

vi3vn
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Figure 1.2. Overview of the consortium’s scientific partners and involved stakeholders
Scientific partners and their research focus.
Stakeholders that are involved with studies from all scientific partners.
Stakeholders that are involved with studies from Maastricht University and Tilburg University.
- - Collaboration between scientific partners with one or multiple scientific studies.
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Association (V&VN) are involved in studies from all three scientific partners. Additionally,
researchers from Maastricht and Tilburg University work in close contact with four Dutch
home care providers — MeanderGroep Zuid Limburg, Envida, Vierstroom, and Cordaan — and
their district nurses, and with (representatives from) Dutch healthcare insurers. The
consortium’s scientific partners, what their (primary) focuses are, how they cohere, and which
stakeholders they involve in their studies are summarized in Figure 1.2.

Aim and outline of this dissertation

The primary aim of this dissertation is to gain insight into predictors of home care use for the
development of home care case-mix classification. This aim is linked to the research focus
from, and is to be attained together with, Maud de Korte. Additionally, the secondary aim of
this dissertation is to provide first insights into outcomes of home care. This aim is linked to
the research focus from, and is to be attained together with, Jessica Veldhuizen. With these
aims, this dissertation should yield a wider applicability and understanding of home care case-
mix and quality. More specifically, this dissertation has the following objectives, which are to
be achieved in close collaboration with stakeholders:

1. Creating an overview of the current knowledge and views from practice on (which
client characteristics are relevant to include in) case-mix classification for home care;

2. Developing and evaluating a widely applicable basis for data collection for the purpose
of case-mix model development;

3. Exploring outcomes that are suitable for quality measurement in home care.

Chapter 2 describes the results of a systematic review of scientific and grey literature on
existing case-mix models for prospective home care payment. Chapter 3 explores in a survey-
study which client characteristics are potentially relevant for predicting home care use
according to district nurses. Then in Chapter 4, results are presented on the development and
evaluation of a questionnaire that aims to collect data on the most relevant predictors of
home care use. Chapter 5 describes a Delphi study, where experts — i.e. district nurses and
home care insurers — assessed the relevance of the client characteristics included in the
developed questionnaire and new potentially relevant characteristics. Chapter 6 presents
nurse-sensitive outcomes for home care according to a Delphi-study among district nurses
with expertise in research, training, teaching, home care practice or home care policy. The
final chapter, Chapter 7, discusses the main findings of the studies in this dissertation and
reflects on the theoretical and methodological considerations. Lastly, recommendations for
policy, practice, and further research are presented.
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Chapter 2

Abstract

Background: Case-mix based payment of health care services offers potential to contain
expenditure growth and simultaneously support needs-based care provision. However,
limited evidence exists on its application in home care. Therefore, this study aimed to
synthesize available international literature on existing case-mix models for home care
payment.

Methods: We performed a systematic review of scientific literature, supplemented with grey
literature. We searched for literature using six scientific databases, reference lists, expert
consultation, and targeted websites. Data on study design, case-mix model attributes, and
conclusions were extracted narratively.

Results: Of 3,303 references found, 22 scientific studies and 27 grey documents met eligibility
criteria. Eight case-mix models for home care were identified, from the US, Canada, New
Zealand, Australia, and Germany. Three countries have implemented a case-mix model as part
of a home care payment system. Different combinations of in total 127 unique case-mix
predictors are included across models to predict home care use. Case-mix models also differ
in targeted services, operationalization, and outcome measures and predictive power.

Conclusions: Case-mix based payment is not yet widely used within home care. Multiple
varieties were found between home care case-mix models, and no one best form of a model
seems to exist. Even though varieties are partly inevitable due to country-specific contexts,
developing a shared vision in case-mix model attributes would be key to achieving efficient,
needs-based home care.
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Introduction

Worldwide, increasing numbers of older adults have complex care needs. Because most older
adults prefer aging in place?, and long-term care policies tend to focus on reducing residential
care use, there is a rising demand for home care.? Home care includes various types of care
services, such as nursing care (e.g. medication management support or wound care) and
personal care (e.g. assistance with bathing), provided in the home mainly — although not
exclusively —to older adults. Given the increasing demand for these services, it is unsurprising
that expenditures of home care have risen over the past decade and are expected to continue
to rise in the years to come. For example, in the US, home care costs increased from $80.5
billion in 2013 to $97.1 billion in 2017.3 Furthermore, the expected annual growth of home
care costs in the US until the year 2026 is 6.7%, which is higher than for any other healthcare
service.?

In order both to create a sustainable healthcare system and provide care that fits clients’
needs, innovative approaches aim to reduce the client’s need for long-term support by
helping older adults to live at home as independently as possible, and to tailor services to
their individual needs.*® However, the implementation of certain approaches in home care is
often impeded by the way in which home care tends to be funded. In Western countries,
home care is mostly paid for on a fee-per-hour basis, i.e. fee-for-service (FFS), which can
create perverse incentives for providers. Notably, FFS is known to stimulate quantity of care
rather than its quality, since delivering more care means earning more money.®’ This hinders
supporting the independence of clients, rather than promoting it. Providers who adopt an
enabling approach are therefore expected to be disadvantaged by FFS, despite their efforts
to provide care that fits client’s needs.

As aresult, internationally, there is increasing interest in case-mix based prospective payment
systems as a means of promoting greater client-centeredness and efficiency in home care.
Under such models, clients are allocated — based on their specific characteristics — to
homogeneous, hierarchical subgroups in terms of resource use, which are subsequently
funded. Case-mix is an essential aspect for prospective payment systems because it accounts
for differences in risk characteristics of clients, which is crucial to prevent risk selection by
home care providers.® Examples of the application of case-mix based payment are the use of
diagnostic related groups (DRGs) in hospital care®® °, Adjusted Clinical Groups (ACGs) in
primary care!®!! and Resource Utilization Groups (RUG-III) in nursing home care.®8-12

The predictive value of case-mix models depends considerably on the accuracy of predictors,
which varies between settings. For inpatient settings such as nursing homes, clinical
characteristics — for example diagnoses — are reasonably accurate predictors of service
needs.'? For home care, however, reliably predicting case-mix has proven considerably more
complex. Previous research suggests that diagnoses become less accurate predictors of
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service need when care is delivered closer to the home and as the duration of a care episode
increases.’® Furthermore, predictors comprising ‘a multidimensional system of health,
functional, and social needs’'* are likely to provide a more reliable representation of clients’
care needs at home than diagnostic predictors alone.'>¢ It is important to have a case-mix
model that is statistically robust because, when used for payment purposes, the model forms
the basis of the subsequent prospective payment (i.e. resource allocation).!” However, thus
far, an overview of existing case-mix models for home care is lacking, and it is unclear whether
and how the multiple dimensions of home care needs are approached in these models.

To address this knowledge gap, we conducted a comprehensive systematic review of
international literature on case-mix models for prospective payment for home care. The
objective for our systematic literature review was to synthesize existing scientific evidence on
the configuration of international case-mix models developed and/or implemented for
prospective payment of home care. Therefore, the following research questions were
formulated:

- Which case-mix models have been developed and/or implemented for home care
payment, internationally?

- What are the attributes of the case-mix models, i.e. data sources, case-mix predictors,
number and type of case-mix groups, algorithms for case-mix classification, outcome
variables, and explained variances?

By answering these research questions, we aim to develop an evidence base on case-mix
modelling for home care payment. Such an evidence base could provide an important
resource for the growing group of researchers, policymakers, and professionals in various
countries, who are involved in developing or reforming case-mix based prospective payment
systems to better align available resources with the demand for home care in their respective
countries.

Methods

We carried out a systematic review of scientific literature, supplemented with grey literature
(i.e. non-scientific) according to the PRISMA Statement.'® A review protocol was established
a priori and registered with PROSPERO (https://www.crd.york.ac.uk/PROSPERO/, ID
CRD42019091822).

A two-phase, sequential approach was followed. In the first phase, we collected and extracted
data from scientific literature, and then from grey literature in the second phase. We
expected to find relevant, additional information in the grey, non-scientific literature, in
particular in policy and other governmental documents.
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Phase 1: Identifying and selecting scientific literature

We searched six databases: PubMed, Cochrane Library, Web of Science (WoS), Embase (via
OVID, 1994-2017), Emerald, and Econlit (via EBSCO). The search strategy was designed in
PubMed and adapted for the remaining databases (see Appendix 2A for search strategies for
all databases). The strategy was formulated by the first author (AvdB), in consultation with
two co-authors (AE and SM), and checked by a librarian. It consisted of three main concepts:
“home health care”, “payment”, and “case-mix”, which were combined with Boolean
Operator “AND”. The final search was performed on May 24, 2019, and contained no
restrictions. All results were imported into reference manager software EndNote X8.2, and
de-duplicated using the Bramer-method, a step-wise method for de-duplicating results from
multiple databases.”®

In order to select the relevant literature, a three-step screening, i.e. title screening, abstract
screening and full text screening, was performed by two reviewers (AvdB and MdK). For all
three steps reviewers used Rayyan, a web app for performing the screening of results in
systematic reviews (https://rayyan.qcri.org). The screening-criteria can be found the flow
diagram in Figure 2.1. For all three steps in the screening process, both reviewers screened
the first 5% of studies independently. When consensus was less than 85% overall, a further
5% of studies were screened independently. In the screening process, screening 5% of titles,
and 15% of abstracts and of full-texts by two reviewers was necessary to reach sufficient
consensus on inclusion. The remaining studies were divided between the two reviewers.
Discrepancies and doubts were discussed, when necessary with a third reviewer (AE or SF),
until agreement was reached.

Phase 2: Identifying and selecting grey literature

In order to collect grey literature, several sources were used: reference lists, expert
consultation, and targeted websites.®8 2022 One researcher (AvdB) screened reference lists of
all scientific articles included for relevant scientific and/or grey literature. Furthermore, a
selection of relevant experts in case-mix based payment of home care was made by three
authors (AvdB, AE, and SM) based on their own professional networks and/or the authors of
scientific literature included. This was done to check for possibly missing case-mix models
and/or related relevant literature. We considered someone to be an experts when he/she
had (co-)developed or evaluated a case-mix model for home care and/or the accompanying
payment system of a certain case-mix model. Experts were approached by mail with specific
questions on the existence of a case-mix model for home care payment in their respective
countries, and asked for suggestions regarding relevant literature. Also, the experts were
asked for other experts in the field, potentially from other countries, because our knowledge
of countries in that had developed case-mix model(s) was limited to those countries identified
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Phase 1: Phase 2:
Scientific literature Grey literature

Additional results
identified based on titles
(n=177)

(through reference lists, expert

Results from databases
(n=3,303)

(PubMed, Cochrane Library, Web of

Science, Embase, Emerald, EconlLit)
consultation, and targeted websites)

| |
v

Results after
duplicates removed
(n=2,845)

v

Title screening
(n=2,845) Results excluded (n = 1,509)

Reason for exclusion: Title did not include the

term ‘home care’, ‘long-term care’, ‘funding’ or
P> ‘case-mix.
Abstract screening Results excluded (n = 954)
(n = 1'33 6) Reason for exclusion: setting not home care,

population not adults and/or elderly, no/wrong
type of payment system described or studied,
» | languageother than English, Dutch, or German,
v published 1989 or earlier.

Full text screening Results excluded (n = 345)

(n = 382) Reason for exclusion (morethan onereason can
be selected per study/document):
- Setting not home care (n = 36);
- Population is not adults and/or elderly (n=0);
- No case-mix model is described (n = 12);
A - No/wrong ty pe of payment system (n = 195);
- Wrong language (n = 1);
Results included - Published 1989 or earlier (n = 16);
- Full text not available (n = 85);
(n = 37) - Wrong type of grey document (n = 0);
- Wrong type of grey document source (n = 0);
- Not most recent grey document (n = 10);
- Adds no new information (n = 15).

v v

Included results classified Included results classified
as scientific studies as grey documents
(n=15) (n=22)

Figure 2.1. Flow diagram of selecting scientific literature (phase 1) and grey literature (phase
2)
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by this review. If necessary after consulting reference lists and experts, country-specific
targeted websites (e.g. of government or research institutes) were searched.

We screened titles and full-texts using the same inclusion- and exclusion criteria as in Phase
1. Abstracts were not screened since most grey literature does not include abstracts. We
limited our selection of grey literature to dissertations/theses, country profiles, policy reports,
presentations and websites, published by knowledge- or research institutes, health care
organizations and/or government (agencies).

Data extraction and analysis

A narrative synthesis approach was used to extract the data.?*> Data were extracted by two
reviewers (AvdB and MdK) using a structured form for data extraction based on the research
questions. Whenever there were uncertainties, these were discussed with two co-authors (AE
and SM). Information on the following topics was extracted: study aim and methods; case-
mix model attributes; and; study conclusions and recommendations.

The extracted data were ordered for each case-mix model. Subsequently, data were
integrated by comparing and summarizing findings per topic, using data from scientific
literature as the main source. When (parts of) a research question(s) could not be answered
based on scientific literature, additional data from grey literature were used.

Results

Study selection

Phase 1 resulted in the identification of 3,303 studies. In Phase 2, two experts from the US,
two from Canada, one from New Zealand, three from Australia, and one from Germany were
contacted. Two of them were suggested by the initially selected experts, yet no new countries
were identified. All of the experts replied, except for one Canadian expert. Phase 2 yielded an
additional 177 possibly relevant titles. Eventually, of the 2,845 unique titles, 15 scientific
studies and 22 grey documents met the inclusion criteria (see Figure 2.1 for a flow diagram,
and Appendix 2B for a list of all literature included).

Study characteristics

Three types of scientific studies were found: case-mix model development and validation
studies (n=7), and comparative (n=7) or evaluation studies (n=1) of case-mix based payment
systems. Most of the studies (n=11, 73%) and grey literature (n=13, 59%) concerned case-mix
models from the US. Most scientific studies were performed in or after the year 2000 (n=15),
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with only one study conducted between 1989 and 1999. Grey literature tended to be recent,
with the oldest documents being published in 2000. A summary of the study characteristics
is shown in Table 2.1.

Table 2.1. Study characteristics of scientific literature (n=15) and grey literature (n=22)

included
Scientific literature Grey literature
n (%) n (%)
Type of study ?
Case-mix development and validation 7 (47%) n.a.
Comparative 7 (47%) n.a.
Evaluation 1(7%) n.a.
Country
us 11 (73%) 13 (59%)
Canada 1(7%) 0 (0%)
New Zealand 1(7%) 2 (9%)
Australia 1(7%) 0 (0%)
Germany 1(7%) 6 (27%)
Multiple countries 0 (0%) 1(5%)
Publication date
1989-1999 1(7%) 0 (0%)
2000-2010 10 (67%) 11 (50%)
2011 or later 4 (27%) 11 (50%)

2 For grey literature, this is not applicable, since a type of study is mostly not mentioned/not applicable.
The case-mix models identified

In total, eight case-mix models were identified (see Table 2.2 for more information on the
models’ country and year of development and/or implementation):

- An Alternative model to the Resource Utilization Groups to Home Health Care (RUG-

HHC-alt.)?4;

- Resource Utilization Groups Version Il for Home Care US (RUG-III/HC-US)*3;

- Resource Utilization Groups Version Il for Home Care Canada (RUG-III/HC-Canada)®;

- Home and Community Care model (HACC)?5;

- Personal Care Services Case-Mix Model (PCS CM)?%;

- Degrees of Need (DoN)?8-34;

- Home and Community Support Services Case-Mix Model (HCSS CM)16:35-37;

- Home Health Resource Groups (HHRG)3%-58,
Three out of eight case-mix models — DoN, HCSS CM, and HHRG — were implemented as part
of a prospective payment system for home care.

General information about the case-mix models

Targeted home care services vary between case-mix models, but all models were developed
for prospective payment for some form of personal services (e.g. home health aide care),
personal care, and/or domestic support. Furthermore, nursing care (i.e. skilled nursing care
or visiting nurses) and allied health services by a physical, occupational, or speech therapist
are included in five models, i.e. RUG-HHC-alt., RUG-III/HC-US, RUG-III/HC-Canada, HACC, and

26



A systematic review of case-mix models for home care payment

Table 2.2. Case-mix models for home care (chronological order)

Case-mix model Abbreviation Country  Development/imple- Developed by ... (main

mentation status (year)  author, plus additional
included references)

Alternative modelto  RUG-HHC-alt.  US Developed (1993) Branch et al.?

the Resource

Utilization Groups to

Home Health Care

Resource Utilization RUG-III/HC-US US Developed and validated  Bjorkgren et al.'?

Groups Version Il for (2000)

Home Care

Home and HACC Australia  Developed (2004) Calver et al.?®

Community Care

model

Resource Utilization RUG-III/HC- Canada Validated (2008) Poss et al.?

Groups Version Il for  Canada

Home Care

Personal Care PCSCM us Developed (2008) Philips et al.?’

Services Case-Mix

Model

Degrees of Need DoN Germany Developed (2008) and Biischer et al.?%34
implemented (2017)

Home and HCSS CM New Developed (2009) and Parsons et al.163%37

Community Support Zealand implemented

Services Case-Mix

Model

Home Health HHRG us Developed, Centers of Medicare and

Resource Groups

implemented, and
continuously updated
(since 2000)

Medicaid Services (CMS)
commissioned by the US
government3858

HHRG. Additionally, four models include social services provided by a (medical) social worker,
i.e. RUG-HHC-alt., RUG-III/HC-US, RUG-III/HC-Canada, and HHRG. Informal care, respite care,
support services for carers, food (support) services, and home maintenance and modification
services are only included once across models.

Appendix 2C provides more detailed general information concerning the case-mix models
identified.

Operationalizing case-mix predictors

In total, six different needs assessment instruments are used to operationalize predictors
across the case-mix models included (see Appendix 2D). Half of the models (n=4) base their
operationalization on existing classification systems for home care. The most commonly used
classification system (n=3) is one (section of) or multiple International Resident Assessment
Instruments (InterRAIl): RUG-III/HC-US and RUG-III/HC-Canada both use a Minimum Data Set
for Home Care (MDS-HC), based on the information for the InterRAl for Home Care (InterRAI-
HC), and HCSS CM additionally uses the InterRAlI Contact Assessment (InterRAI-CA).
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Furthermore, the Outcome and Assessment Information Set (OASIS) is used for HHRG. Other
case-mix models operationalize their predictors based on instruments developed specifically
for the model or on required routine forms.

The literature included provides a limited and diversified description of when and by whom
the needs assessment is performed. In general terms, it seems that the needs assessment is
mostly performed by a health professional, i.e. a nurse, therapist, or doctor.

Attributes of the case-mix models

A total of 127 unique case-mix predictors were identified across the eight case-mix models
(see Appendix 2E for an overview of predictors in each model). The models contain between
3 and 42 case-mix predictors. Three case-mix models (i.e. RUG-HHC-alt., PCS CM, and HCSS
CM) contain relatively few predictors, i.e. between 17 and 23 predictors with a mean of 21.
Four models (i.e. RUG-III/HC-US, RUG-III/HC-Canada, DoN, and HHRG) contain relatively many
predictors, i.e. between 34 and 42 predictors with a mean of 39. One model (i.e. HACC)
contains three predictors of which two are aggregated (i.e. ‘ADL functioning’ and ‘IADL
functioning’).

None of the 127 predictors is included in all models. The most frequently included predictors,
each included by five case-mix models, are ‘Ambulation’, ‘Toileting’, ‘Managing medication’,
‘Decision-making’, and ‘Intravenous cannula/therapy’. The majority of case-mix predictors
are mentioned by one (n=68, 54%) or two models (n=35, 28%). The 127 predictors were
divided into eight categories, defined by three authors (AvdB, MdK, and AE). Figure 2.2 shows
the number of predictors per category per case-mix model identified. The most frequently
included categories, each included in seven models, are ‘Physical functioning’, ‘Daily
functioning’, and ‘Health service use’. The least frequently included category, included in two
models, is ‘Social environmental characteristics’. Within the category ‘Daily functioning’, it is
notable that PCS CM includes 13 predictors, while among the other models the numbers
range between 0 and 10, with an average of 5 (note: this includes HACC which uses two
aggregated predictors for ‘Daily functioning’). Case-mix predictors in the category ‘Health
status’ are mentioned most frequently in HHRG (n=21), and RUG-III/HC-US and RUG-III/HC-
Canada (both n=20), while the other models include on average three of those predictors. In
the category ‘Health service use’, predictors represent previous, current, and/or expected use
of specific health services. As an example, the predictor ‘Physical, occupational, and/or
speech therapy’ indicates a clients’ rehabilitation potential.
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Figure 2.2. Number of case-mix predictors per category per case-mix model

2For HACC, the two case-mix predictors of ‘Daily functioning’ are aggregated predictors.

Abbreviations used: RUG-HHC-alt. = Alternative model to the Resource Utilization Groups to Home Health Care
(RUG-HHC); RUG-III/HC = Resource Utilization Groups version Ill for Home Care; HACC = Home and Community
Care; PCS CM = Preliminary case-mix model for allocating personal care services; DoN = Degrees of Need
(Pflegengraden); HCSS CM = Home and Community Support Services Case-Mix Model; HHRG = Home Health
Resource Groups.

Based on the case-mix predictors, the models use a variety of complex algorithms to form
case-mix groups (see Table 2.3). The number of case-mix groups is between 5 and 39 across
most models, apart from HHRG which has 153 case-mix groups. For six out of eight models’
algorithms, case-mix groups are allocated using a decision tree containing three or four splits
based on the predictors included. Two exceptions are DoN and HHRG, which both use a sum
of scores to determine a case-mix group rather than a decision tree.
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A systematic review of case-mix models for home care payment

Predictive power of the case-mix models

Two outcome variables are identified across case-mix models: costs (n=6), and care time (n=2)
of home care services. The reported explained variances in outcomes in terms of R? (see Table
2.3) vary between a minimum of 14% for RUG-HHC-alt. to a maximum of 37.3% for RUG-
Ill/HC-Canada. An exception is HHRG, for which reported explained variances in outcomes
increased from 32% in 2000 to 54.3% in 2019. The prediction timeframes vary from one week
for HCSS CM (the shortest) to 180 days for RUG-III/HC-US (the longest). The explained
variance and timeframe for DoN are unknown. For some of the models, the included
studies/documents reported different explained variances after correcting for factors such as
formal and informal costs, the care-time of a client, or the caseworker that performed the
needs assessment (see Table 2.3).

For six case-mix models — all except for DoN and HHRG —, one group can be identified as the
largest case-mix group concerning number of clients allocated (see Table 2.3). Most often,
these are groups with lower relative care needs. For example, for HCSS CM it is stated that
groups of stable clients represent the largest groups, and groups of flexible or unstable clients
the smallest. For three models, a coefficient of variation (CV) is reported (see Table 2.3).
Overall, the CV’s reported show relatively high heterogeneity within groups, meaning large
variations in resource use between clients, particularly within large, low-need case-mix
groups.

Discussion

Our systematic review of scientific and grey literature identified eight case-mix models
developed for prospective payment for home care. Less than half of the models are
implemented in practice. The models identified derive their case-mix predictors from one (or
more) of six different needs assessment instruments. Across case-mix models, highly diverse
combinations of 127 unique case-mix predictors are used to assign clients to case-mix groups.
The most frequently included predictors relate to physical functioning, daily functioning and
health service use, while social environmental characteristics are included least often. The
number of case-mix groups per model ranges from 5 to 39, except for the HHRG model which
has 153 groups. Most models include one relatively large case-mix group comprising clients
with the lowest care needs in comparative terms: within this group, however, there still tends
to be considerable heterogeneity in needs. Overall, the identified case-mix models explain
between 14 and 54% of variation in either care time or (weighted) costs of home care.

A number of explanations can be given for the identified variation in case-mix models in terms
of predictors and groups included. Firstly, there are considerable differences in the
organization of home care in different countries, as a result of which the scope of services
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covered and clients eligible varies per payment system. Thus, where PCS CM and DoN have a
strong focus on personal (care) services, and HCSS CM additionally includes domestic support,
HHRG and RUG-III/HC focus more on nursing and allied health services. Secondly, there is a
lack of uniformity across models in assessment instruments used to operationalize case-mix
predictors. Besides the comprehensive needs assessment instrument of InterRAI, which a
number of the models use as basis for case-mix predictor selection, a range of other needs
assessment instruments and routine forms are also used. Using standardized assessments is
essential in order to base the case-mix model on data that were as reliable and accurate as
possible.}”>° At the same time, however, the choice of case-mix predictors is constrained by
the items available in these different instruments, which causes variation between models in
both the total number and type of predictors. Thirdly, variation in the configuration of the
case-mix models relates to specific design choices, such as whether case-mix groups should
be both statistically and clinically relevant. According to some authors, the aim should be to
create case-mix groups that are not only homogeneous in terms of service utilization, but also
represent clinically similar clients who can be targeted with tailored interventions, and clinical
guidelines or policy changes.’®?” Indeed, when developing four of the models — RUG-III/HC-
US, RUG-III/HC-Canada, HCSS CM, and PCS CM — researchers were explicitly striving towards
developing clinically meaningful case-mix groups.!3162527 Parsons et al. also argue that
involving home care professionals in case-mix model development increase levels of
professional support when implementing or adapting a case-mix based payment system.
However, incorporating clinical relevance into a case-mix model can undermine statistical
performance!’, because more complex models — with higher numbers of relevant predictors
and case-mix groups — tend to predict future resource use better. Since developing a good
case-mix model, — at least in the early stage, — is largely statistical*?, we would suggest first
developing the model based on its statistical performance. Additionally, adjustments to
increase clinical relevance may be considered, yet these should be deliberated in relation to
the accompanying reduction in statistical performance.

When examining the types of predictors included in case-mix models in more detail, it seems
that there is a lack of consensus on what the key determinants of future resource use are in
home care case-mix models. Of the 127 predictors identified, none is used consistently across
all models, and more than three in four are used in only one or two case-mix models.
However, when we group the predictors into a smaller number of categories, some trends
can be identified. According to the seminal work of Andersen and Newman’s on the
Behavioral Model of Health Service Use, conceptualizing the main determinants of health
service use, an individual’'s health service use is a function of three characteristics:
predisposing factors (i.e. characteristics that exist prior to a person’s illness, such as
demographics and health beliefs), enabling factors (i.e. logistical aspects such as social
relationships and income), and need factors (i.e. a person’s functional and health problems
that generate the need for health services).®® The most widely used predictor categories of
physical functioning and daily functioning, as well as almost all other categories of predictors
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identified across models, correspond to what Andersen and Newman describe as ‘need
factors’.6% The identification of daily functioning as commonly used predictor is also consistent
with the view of nurses working in home care regarding which predictors are important: in a
survey study, they ranked daily functioning (in terms of ADL functioning) as most relevant
predictor of clients’ home care needs.’® Concerning Andersen and Newman’s predisposing
factors, none is included in the case-mix models identified except for two predictors in the
German DoN (i.e. ‘resting and sleeping’, and ‘occupying oneself’). Finally, enabling factors
identified are the three predictors in the category of social environmental characteristics,
which are only included in DoN (i.e. ‘interacting with people in direct social contact’, and
‘contacting people outside direct surrounding’) and HCSS CM (i.e. ‘brittle social support’).
Thus, predisposing and enabling factors are clearly underrepresented in the models, relative
to need factors. However, of the former two categories, enabling factors are particularly
important in order to reliably predict client’s home care needs.'*'66! Besides the social
environmental characteristics predictors identified, these could also relate to a client’s
education or social status, for instance.®? Even though no guideline is available to measure
needs predictors adequately, evidence is available and continues to emerge.®? To conclude,
inclusion of more enabling predictors may be an important and feasible step towards higher
predictive values for home care case-mix models.

Two design choices in case-mix model development are particularly important in balancing
optimum predictive power to create the right incentives for providers operating under a
prospective payment system. First, there is the choice of whether or not to include predictors
related to health services used by a client in a previous period. Of the case-mix models
identified, only HHRG — the model with the highest predictive power of identified models —
included such an ‘ex post predictor’, i.e. ‘Service utilization’. Inclusion of ex post predictors
will automatically lead to higher predictive power, since previous health service use is
statistically the strongest predictor of future health service use.®®* However, using previous
health service use to predict future use is problematic, since historic health service use may
not represent the objective of efficient, client-centered care, but may instead reflect patterns
of overuse or wasteful spending, or even underuse and unmet needs.5>5% Moreover, it may
not take into account changes in need for example when acute need increases due to a fall
incident or the loss of an informal caregiver.®! As a result, home care professionals are not
incentivized to deliver high-quality, needs-based care. For this reason, it is necessary to shift
the balance more towards creating the right incentives for home care professionals instead
of increasing the model’s predictive power in order to achieve prospective payment system
goals. Second, the decision on the timeframe for which home care service use is predicted
also influences predictive power: predicting the need for these services tends to be more
accurate over a shorter timeframe, such as a one-week period with HCSS CM, compared to a
longer timeframe, such as a 3-month period with HACC.®> Choosing a shorter timeframe
would therefore seem to be a more attractive option, because it would reduce the financial
risks for home care providers, yet this approach would lead to negative incentives. The shorter
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the timeframe, the closer funding comes to FFS, leading to incentivization of larger volumes
of care, as with FFS. Thus, even though a longer timeframe may be less accurate, it is also
preferred in order to create the right incentives using case-mix based payment systems —i.e.
decrease incentivizes for quantity of care and create positive incentives for delivering high-
quality care.

One strength of this study is the inclusion of grey literature in addition to scientific literature,
as this provided a more comprehensive view of the literature on home care case-mix
models®, and prevented publication and availability bias.®” Key papers on methodologies for
grey literature were consulted to select suitable sources and form a search strategy for the
Phase 2 search for grey literature.?%-22 Another strength is the consultation of experts in the
field of home care case-mix. They were asked to report any additional case-mix models or
experts. Since no new case-mix models were suggested, our overview is assumed to be
relatively complete. It also confirmed that language bias most likely did not occur for case-
mix models reported in languages other than English, Dutch, or German. A limitation is that
no quality appraisal of the included literature was performed. Due to the descriptive nature
of this review, we deliberately chose not to appraise the quality of scientific literature
included. Multiple quality appraisal instruments were considered, such as the Critical
Appraisal Skills Programme (CASP) checklists®® and the QualSyst tool®®, but no instrument was
found to be suitable for assessing the studies included. Another limitation is the limited
comparability of identified case-mix models’ predictive power (in terms of explained
variance), given the large variation found in the attributes of the models. Hence, only a
descriptive analysis was possible.

Conclusions

Prospective payment for home care is a promising solution for policymakers wishing to realize
efficient, needs-based home care, but a robust case-mix model is a prerequisite for this as a
scientific, objective basis on which to develop a well-functioning prospective payment system.
Results of this systematic review, however, suggest that there is limited interest in research
on case-mix models and associated payment systems for home care. Only 15 scientific articles
were found, of which over 70% had been carried out in the US. Moreover, while predisposing,
enabling and needs factors are important predictors of resource use in home care, a high
degree of ambiguity exists about which combination(s) of factors to include and how to
operationalize them. Additional research should seek to develop a shared vision on what the
main determinants of home care use are, and how to combine these determinants into a
case-mix model that both performs well statistically and includes the right incentives for
home care providers. As to the latter, it is important that we gain more insight into effects of
different prospective, case-mix based payment systems on the client-centeredness and
efficiency of home care. To support further research in this area, a second article based on
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this systematic review will comparatively analyze available evidence. This evidence relates to
existing prospective payment systems in home care — in terms of, amongst others, type of
payment contracts used, covered services, and (determination of) payment levels — and their
measured impacts on micro-, meso- and macro-levels of care.

41



Chapter 2

References

1. Keenan TA. Home and community preferences of the 45+ population. Washington, DC: AARP Reaearch &
Strategic Analysis, 2010.

2. Institute of Medicine, National Research Council. The future of home health care: Workshop summary.
Washington, DC: The National Academies Press, 2015.

3.  Cuckler GA, Sisko AM, Poisal JA, et al. National health expenditure projections, 2017-26: Despite
uncertainty, fundamentals primarily drive spending growth. Health Aff (Millwood). 2018;37:482-92.

4.  Sims-Gould J, Tong CE, Wallis-Mayer L, Ashe MC. Reablement, reactivation, rehabilitation and restorative
interventions with older adults in receipt of home care: A systematic review. J Am Med Dir Assoc.
2017;18:653-63.

5.  Metzelthin SF, Rostgaard T, Parsons M, Burton E. Development of an internationally accepted definition
of reablement: A Delphi study. Ageing Soc. 2020;1-16

6. Koster NM, Harmsen J, van der Palen J. Analyzing client characteristics and needs in home health care.
Enschede, the Netherlands: University of Twente, 2015.

7. Miller HD. From volume to value: Better ways to pay for health care. Health Aff (Millwood).
2009;28:1418-28.

8.  Eggleston K. Risk selection and optimal health insurance-provider payment systems. J Risk Insur.
2000;67:173-96.

9.  Fetter RB, Shin Y, Freeman JL, Averill RF, Thompson JD. Case mix definition by diagnosis-related groups.
Med Care. 1980;18(iii),1-53.

10. Halling A, Fridh G, Ovhed I. Validating the Johns Hopkins ACG case-mix system of the elderly in Swedish
primary health care. BMC Public Health. 2006;6.

11. Lemke KW, Weiner JP, Clark JM. Development and validation of a model for predicting inpatient
hospitalization. Med Care. 2012;50:131-9.

12. Fries BE, Schneider DP, Foley WJ, Gavazzi M, Burke R, Cornelius E. Refining a case-mix measure for
nursing homes: Resource Utilization Groups (RUG-III). Med Care. 1994;32:668-85.

13. Bjorkgren MA, Fries BE, Shugarman LR. A RUG-IIl case-mix system for home care. Can J Aging.
2000;19:106-25.

14. Manton KG, Hausner T. A multidimensional approach to case mix for home health services. Health Care
Financ Rev. 1987;8:37-54.

15. Van den Bulck AOE, Metzelthin SF, Elissen AMJ, et al. Which client characteristics predict home-care
needs? Results of a survey study among Dutch home-care nurses. Health Soc Care Community.
2019;27:93-104.

16. Parsons M, Rouse P, Sajtos L, Harrison J, Parsons J, Gestro L. Developing and utilising a new funding
model for home-care services in New Zealand. Health Soc Care Community. 2018;26:345-55.

17. James ML, Fries BE, Goodell M, Wellens N. Design principles for HCBS case mix: A primer. Michigan:
University of Michigan Institute of Gerontology, 2015.

18. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews and meta-
analyses: The PRISMA statement. PLoS Med. 2009; 6:e1000097.

19. Bramer WM, Giustini D, de Jonge GB, Holland L, Bekhuis T. De-duplication of database search results for
systematic reviews in endnote. J Med Libr Assoc. 2016;104:240-3.

20. Mahood Q, Van Eerd D, Irvin E. Searching for grey literature for systematic reviews: Challenges and
benefits. Res Synth Methods. 2014;5:221-34.

21. Adams RJ, Smart P, Huff AS. Shades of grey: Guidelines for working with the grey literature in systematic
reviews for management and organizational studies. Int J Manag Rev. 2017;19:432-54.

22. Paez A. Gray literature: An important resource in systematic reviews. J Evid Based Med. 2017;10:233-40.

23. PopayJ, Roberts H, Sowden A, et al. Guidance on the conduct of narrative synthesis in systematic reviews:
A product from the ESRC methods programme. Lancaster: Lancaster University, 2006.

24. Branch LG, Goldberg HB. A preliminary case-mix classification system for Medicare home health clients.
Med Care. 1993;31:309-21.

25. Poss JW, Hirdes JP, Fries BE, McKillop I, Chase M. Validation of Resource Utilization Groups version Ill for
home care (RUG-III/HC): Evidence from a canadian home care jurisdiction. Med Care. 2008;46:380-7.

26. CalverJ, Holman CD, Lewin G. A preliminary case-mix classification system for home and community care

42

clients in western Australia. Aust Health Rev. 2004;27:27-39.



A systematic review of case-mix models for home care payment

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.
55.

Phillips CD, Dyer J, Janousek V, Halperin L, Hawes C. Providing appropriate services to individuals in the
community: A preliminary case-mix model for allocating personal care services. J Health Hum Serv Adm.
2008;30:378-401.

Blscher A, Wingenfeld K, Schaeffer D. Determining eligibility for long-term care - lessons from Germany.
Int J Integr Care. 2011;11.

Advisory board. Implementation report by the advisory board to review the definition of the need for long-
term care. Germany: Ministry of Health, 2009.

Blscher A. Home care in Germany (PowerPoint). Osnabriick: Osnabriick University of Applied Sciences,
2019.

Medizinischer Dienst des Spitzenverbandes Bund der Krankenkassen. Ergebnisse der pflegebegutachtung.
2017.

Bundesministerium flir Gesundheit. Der neue pflegebediirftigkeitsbegriff und das Neue
Begutachtungsassessment (NBA). Praxisseiten Pflege, 2015.

Schaeffer D, Wingenfeld K, Buischer A, Heine U, Gansweid B. Das neue begutachtungsassessment zur
feststellung von pflegebediirftigkeit anlagenband. 2008.

Wingenfeld K, Bischer A, Gansweid B. Das neue begutachtungsinstrument zur feststellung von
pflegebediirftigkeit. 2011.

Harrison J, Parsons M, Rouse P, Sajtos L. Case mix in home care: Non-complex and complex analysis. 2011.
Parsons M. Profiles and pathway development within home care in New Zealand. 2016.

Elissen AMJ, Metzelthin S, Van den Bulck AOE, Verbeek H, Ruwaard D. Case-mix classificatie als basis voor
bekostiging van wijkverpleging. Maastricht, the Netherlands: Maastricht University, Faculty of

Health, Medicine and Life Sciences, Care and Public Health Research Institute (CAPHRI),

Department of Health Services Research, 2017.

Centers for Medicare and Medicaid Services. CY 2019 Medicare home health prospective payment system
(HHPPS) rates and wage index for calendar year (CY) 2019. 2018.

Collins T, Herness J, Martenas J, Roberson A. Medicare prospective payment before and after
implementation: A review of visits and physical performance among Medicare home health patients after
total knee replacements. Home Healthc Nurse. 2007;25:401-7.

Livesay JL, Hanson KS, Anderson MA, Oelschlaeger M. Client characteristics and the cost of home care in
the prospective payment system. Public Health Nurs. 2003;20:287-96.

Murtaugh CM, McCall N, Moore S, Meadow A. Trends in Medicare home health care use: 1997-2001.
Health Aff (Millwood). 2003;22:146-56.

Rosati RJ, Russell D, Peng T, et al. The care span: Medicare home health payment reform may jeopardize
access for clinically complex and socially vulnerable patients. Health Aff (Millwood). 2014;33:946-56.
Schlenker RE, Powell MC, Goodrich GK. Initial home health outcomes under prospective payment. Health
Serv Res. 2005;40:177-93.

Shew PA, Sanders SL, Arthur NC, Bush KW. OASIS inter-rater reliability and reimbursement: A study of
inter-rater reliability of the Outcome and Assessment Information Set (OASIS): Its effects on the Home
Health Resource Group (HHRG) and reimbursement. Home Healthc Nurse. 2010;28:31-6.

Shih HC, Temkin-Greener H, Votava K, Friedman B. Medicare home health care patient case-mix before
and after the Balanced Budget Act of 1997: Effect on dual eligible beneficiaries. Home Health Care Serv Q.
2014;33:58-76.

Centers for Medicare and Medicaid Services. Home health prospective payment system (booklet). 2018.
Anderson MA, Clarke MM, Helms LB, Foreman MD. Hospital readmission from home health care before
and after prospective payment. J Nurs Scholarsh. 2005;37:73-9.

Elias JW, Ferry R, Treland J. When world views collide: A commentary on home health care case-mix and
patient outcomes. Exp Aging Res. 2000;26:181-8.

Ferry R, Elias J. Why caregiver depression, and self-care abilities should be part of the PPS case mix
methodology. Interview by Robert Ferry. Home Healthc Nurse. 2001;19:23-30.

Grimaldi PL. Medicare's new home health prospective payment system explained. Healthc Financ
Manage. 2000;54:46-56.

Haydel J. Clinical implications of prospective payment in home health care. Home Care Provid.
2000;5:148-53.

Medicare Payment Advisory Commission. Home health care services payment system. 2018.

Medicare Payment Advisory Commission. Report to the congress: Medicare payment policy. 2018.

Office of the Inspector General. Access to home health care after hospital discharge 2001. 2001.
Pappas-Villafane V. The demise of a psychiatric home care program. Home Healthc Nurse. 2001;19:576.

43



Chapter 2

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.
69.

44

Sienkiewicz JI. Answers to frequently asked questions about the proposed home care prospective
payment system. Home Healthc Nurse. 2000; 18:323-30;30-1.

Teenier P. The clinician's role in Medicare prospective payment: Part 1 basic terms. Home Healthc Nurse.
2004;22:526-8.

Teenier P. 2008 refinements to the Medicare home health prospective payment system. Home Healthc
Nurse. 2008;26:181-4.

Ferreira DC, Nunes AM, Marques RC. Optimizing payments based on efficiency, quality, complexity, and
heterogeneity: the case of hospital funding. Int Trans Oper Res. 2019:1-32.

Andersen RM. Revisiting the behavioral model and access to medical care: Does it matter? J Health Soc
Behav. 1995;36:1-10.

Elissen AM, Struijs JN, Baan CA, Ruwaard D. Estimating community health needs against a triple aim
background: What can we learn from current predictive risk models? Health Policy. 2015;119:672-9.
Andermann A. Screening for social determinants of health in clinical care: Moving from the margins to
the mainstream. Public Health Rev. 2018;39:19.

Verisk Health Inc. Verisk health performance of risk adjustment and predictive risk models (white paper).
Boston, Massachusetts: Verisk Health Inc., 2012.

Huntley AL, Johnson R, Purdy S, Valderas JM, Salisbury C. Measures of multimorbidity and morbidity
burden for use in primary care and community settings: A systematic review and guide. Ann Fam Med.
2012;10:134-41.

Soyiri IN, Reidpath DD. An overview of health forecasting. Environ Health Prev Med. 2013;18:1-9.

Hong QN, Pluye P, Bujold M, Wassef M. Convergent and sequential synthesis designs: Implications for
conducting and reporting systematic reviews of qualitative and quantitative evidence. Syst Rev.
2017;6:61.

Rothstein HR, Hopewell S. Grey literature. In: Cooper H, Hedges LV, Valentine JC, eds. The Handbook of
Research Synthesis and Meta-Analysis. Russell Sage Foundation, 2009:103-26.

CASP UK. CASP checklists. 2018.

Kmet LM, Lee RC, Cook LS. Standard quality assessment criteria for evaluating primary research papers
from a variety of fields. HTA Initiative. Edmonton, Alberta, Canada: Alberta Heritage Foundation for
Medical Research, 2004.



A systematic review of case-mix models for home care payment

Appendices

Appendix 2A. Search strategies for scientific literature

Appendix 2B. Summary of scientific and grey literature included

Appendix 2C. Case-mix models for home care (chronological order)

Appendix 2D. Operationalization of predictors of case-mix models for home care

Appendix 2E. Case-mix predictors per case-mix model for home care

45



Chapter 2

Appendix 2A. Search strategies for scientific literature

Table 2A.1. PubMed search strategy

("Home Care Services"[Mesh] OR "Home Health Nursing"[Mesh] OR home care service*[Title/Abstract] OR
"domiciliary care"[Title/Abstract] OR "home care"[Title/Abstract] OR homecare[Title/Abstract] OR "home
health nursing"[Title/Abstract] OR "home health care nursing"[Title/Abstract] OR "home healthcare
nursing"[Title/Abstract] OR "home health care"[Title/Abstract] OR "home healthcare"[Title/Abstract] OR
"home care nursing"[Title/Abstract] OR "homecare nursing"[Title/Abstract] OR "community
care"[Title/Abstract] OR "community care nursing"[Title/Abstract] OR community care
service*[Title/Abstract] OR "district nursing"[Title/Abstract] OR "community nursing"[Title/Abstract]) AND
("Fees and Charges"[Mesh] OR "Financing, Organized"[Mesh] OR "Reimbursement Mechanisms"[Mesh] OR
"Prospective Payment System"[Mesh] OR "Capitation Fee"[Mesh] OR fee[Title/Abstract] OR
"fees"[Title/Abstract] OR charge[Title/Abstract] OR charges|[Title/Abstract] OR "organized
financing"[Title/Abstract] OR grant[Title/Abstract] OR grants[Title/Abstract] OR "financing"[Title/Abstract]
OR finance([Title/Abstract] OR "financed"[Title/Abstract] OR reimburse[Title/Abstract] OR
reimbursement[Title/Abstract] OR reimbursements[Title/Abstract] OR reimbursed[Title/Abstract] OR
prospective payment*[Title/Abstract] OR prospective payment system*[Title/Abstract] OR prospective
reimbursement*[Title/Abstract] OR prospective reimbursement system*[Title/Abstract] OR prospective
pric*[Title/Abstract] OR block fund*[Title/Abstract] OR blockfund*[Title/Abstract] OR bulk
fund*[Title/Abstract] OR bulkfund*[Title/Abstract] OR lump sum*[Title/Abstract] OR
lumpsum*[Title/Abstract] OR pay|[Title/Abstract] OR "payment"[Title/Abstract] OR payments[Title/Abstract]
OR paying[Title/Abstract] OR purchase[Title/Abstract] OR purchasing[Title/Abstract] OR
purchased[Title/Abstract] OR "price"[Title/Abstract] OR "pricing"[Title/Abstract] OR "fund"[Title/Abstract]
OR "funding"[Title/Abstract] OR "funded"[Title/Abstract] OR capitation[Title/Abstract] OR
"regulation"[Title/Abstract] OR "incentive"[Title/Abstract] OR "incentives"[Title/Abstract]) AND ("Risk
Adjustment"[Mesh] OR "Needs Assessment"[Mesh] OR "Population Characteristics"[Mesh] OR "Residence
Characteristics"[Mesh] OR "Diagnosis-Related Groups"[Mesh] OR case mix*[Title/Abstract] OR
casemix*[Title/Abstract] OR "case-mix"[Title/Abstract] OR case-based[Title/Abstract] OR "diagnosis-related
groups"[Title/Abstract] OR "diagnosis-related group"[Title/Abstract] OR "diagnostic-related
groups"[Title/Abstract] OR "diagnostic-related group"[Title/Abstract] OR "DRG"[Title/Abstract] OR
"DRGs"[Title/Abstract] OR risk adjust*[Title/Abstract] OR needs assessment*[Title/Abstract] OR population
characteristic*[Title/Abstract] OR client characteristic*[Title/Abstract] OR patient
characteristic*[Title/Abstract] OR residence characteristic*[Title/Abstract] OR risk stratif*[Title/Abstract] OR
population segment*[Title/Abstract] OR health determinant*[Title/Abstract] OR need-
adjust*[Title/Abstract] OR needs-adjust*([Title/Abstract] OR condition-adjust*[Title/Abstract] OR needs-
based[Title/Abstract] OR need-based[Title/Abstract])

Table 2A.2. Cochrane search strategy

#1 MeSH descriptor: [Home Care Services] explode all trees
#2 MeSH descriptor: [Home Health Nursing] explode all trees
#3 ("home care service*" or "domiciliary care" or "home care" or homecare or "home health nursing"

or "home health care nursing" or "home healthcare nursing" or "home health care" or "home

healthcare" or "home care nursing" or "homecare nursing" or "community care" or "community

care nursing" or "community care service*" or "district nursing" or "community nursing"):ti,ab
#4 #1 or #2 or #3

#5 MeSH descriptor: [Fees and Charges] explode all trees

#6 MeSH descriptor: [Financing, Organized] explode all trees

#7 MeSH descriptor: [Reimbursement Mechanisms] explode all trees

#8 MeSH descriptor: [Prospective Payment System] explode all trees

#9 MeSH descriptor: [Capitation Fee] explode all trees

#10 (fee or "fees" or charge or charges or "organized financing" or grant or grants or "financing" or

finance or "financed" or reimburse or reimbursement or reimbursements or reimbursed or
"prospective payment*" or "prospective payment system*" or "prospective reimbursement*" or
"prospective reimbursement system*" or "prospective pric*" or "block fund*" or blockfund* or
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"bulk fund*" or bulkfund* or "lump sum*" or lumpsum* or pay or "payment" or payments or
paying or purchase or purchasing or purchased or "price" or "pricing" or "fund" or "funding" or
"funded" or capitation or "regulation" or "incentive" or "incentives"):ti,ab

#11 #5 or #6 or #7 or #8 or #9 or #10

#12 MeSH descriptor: [Risk Adjustment] explode all trees

#13 MeSH descriptor: [Needs Assessment] explode all trees

#14 MeSH descriptor: [Population Characteristics] explode all trees

#15 MeSH descriptor: [Residence Characteristics] explode all trees

#16 MeSH descriptor: [Diagnosis-related Groups] explode all trees

#17 "case mix*" or casemix* or "case-mix" or case-based or "diagnosis-related group" or "diagnosis-

related groups" or "diagnostic-related group" or "diagnostic-related groups" or "DRG" or "DRGs" or
"risk adjust*" or "needs assessment*" or "population characteristic*" or "client characteristic*" or
"patient characteristic*" or "residence characteristic*" or "risk stratif*" or "population segment*"
or "health determinant*" or need-adjust* or needs-adjust* or condition-adjust* OR needs-based
OR need-based):ti,ab

#18 #12 or #13 or #14 or #15 or #16 or #17

#19 #4 and #11 and #18

Note: The Cochrane Library updated the library’s search criteria while this study was underway, consequently

leading to different results with the same search strategy. It was advised not to compare the new Cochrane
Library and the old Cochrane Library. This search strategy was therefore performed only in the primary search
at December 14, 2017, and not in the final search at May 24, 2019.

Table 2A.3. Web of Science search strategy

TS=(("home care service*" OR "home health nursing" OR "domiciliary care" OR "home care" OR homecare
OR "home health care nursing" OR "home healthcare nursing" OR "home health care" OR "home
healthcare" OR "home care nursing" OR "homecare nursing" OR "community care" OR "community care
nursing" OR "community care service*" OR "district nursing" OR "community nursing") AND (fee OR "fees"
OR charge OR charges OR "organized financing" OR grant OR grants OR "financing" OR finance OR
"financed" OR reimburse OR reimbursement OR reimbursements OR reimbursed OR "prospective
payment*" OR "prospective payment system*" OR "prospective reimbursement*" OR "prospective
reimbursement system*" OR "prospective pric*" OR "block fund*" OR blockfund* OR "bulk fund*" OR
bulkfund* OR "lump sum*" OR lumpsum* OR pay OR "payment" OR payments OR paying OR purchase OR
purchasing OR purchased OR "price" OR "pricing" OR "fund" OR "funding" OR "funded" OR capitation OR
"regulation" OR "incentive" OR "incentives") AND ("risk adjust*" OR "needs assessment*" OR "case mix*"
OR casemix* OR "case-mix" OR case-based OR "diagnosis-related group" OR "diagnosis-related groups" OR
"diagnostic-related group" OR "diagnostic-related groups" OR "DRG" OR "DRGs" OR "population
characteristic*" OR "client characteristic*" OR "patient characteristic*" OR "residence characteristic*" OR
"risk stratif*" OR "population segment*" OR "health determinant*" OR need-adjust* OR needs-adjust* OR
condition-adjust* OR needs-based OR need-based))

Note: Selection of a search field is obligatory for Web of Science. For this study, the search strategy for Web of

Science is performed in ‘topic’ (TS=), i.e. title, abstract, (author) keywords and keywords plus.

Table 2A.4. Embase (OVID) search strategy

(exp home care/ or ("home care service*" or "domiciliary care" or "home care" or homecare or "home
health nursing" or "home health care nursing" or "home healthcare nursing" or "home health care" or
"home healthcare" or "home care nursing" or "homecare nursing" or "community care" or "community care
nursing" or "community care service*" or "district nursing" or "community nursing").ti,ab.) AND (exp "fees
and charges"/ or exp financial management/ or exp reimbursement mechanisms/ or exp prospective
payment system/ or exp fee/ or exp fees/ or exp "capitation fee"/ or (fee or "fees" or charge or charges or
"organized financing" or grant or grants or "financing" or finance or "financed" or reimburse or
reimbursement or reimbursements or reimbursed or "prospective payment*" or "prospective payment
system*" or "prospective reimbursement*" or "prospective reimbursement system*" or "prospective pric*"
or "block fund*" or blockfund* or "bulk fund*" or bulkfund* or "lump sum*" or lumpsum* or pay or
"payment" or payments or paying or purchase or purchasing or purchased or "price" or "pricing" or "fund"
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or "funding" or "funded" or capitation or "regulation" or "incentive" or "incentives").ti,ab.) AND (exp needs
assessment/ or exp population characteristics/ or exp residence characteristics/ or exp case mix/ or exp
health determinant/ or exp diagnosis related group/ or ("case mix*" or casemix* or case-mix* or case-based
or "diagnosis related group*" or "diagnostic group" or "drg" or "risk adjust*" or "needs assessment*" or
"population characteristic*" or "client characteristic*" or "patient characteristic*" or "residence
characteristic*" or "risk stratif*" or "population segment*" or "health determinant*" or "need-adjust*" or
"needs-adjust*" or "condition-adjust*" or need-adjust* or needs-adjust* or condition-adjust* or needs-
based or need-based).ti,ab.)

Table 2A.5. Emerald search strategy

"home care service*" OR "home health nursing" OR "domiciliary care" OR "home care" OR homecare OR
"home health care nursing" OR "home healthcare nursing" OR "home health care" OR "home healthcare"
OR "home care nursing" OR "homecare nursing" OR "community care" OR "community care nursing" OR
"community care service*" OR "district nursing" OR "community nursing"

AND

fee OR "fees" OR charge OR charges OR "organized financing" OR grant OR grants OR "financing" OR finance
OR "financed" OR reimburse OR reimbursement OR reimbursements OR reimbursed OR "prospective
payment*" OR "prospective payment system*" OR "prospective reimbursement*" OR "prospective
reimbursement system*" OR "prospective pric*" OR "block fund*" OR blockfund* OR "bulk fund*" OR
bulkfund* OR "lump sum*" OR lumpsum* OR pay OR "payment" OR payments OR paying OR purchase OR
purchasing OR purchased OR "price" OR "pricing" OR "fund" OR "funding" OR "funded" OR capitation OR
"regulation" OR "incentive" OR "incentives"

AND

"risk adjust*" OR "needs assessment*" OR "case mix*" OR casemix* OR "case-mix" OR case-based OR
"diagnosis-related group" OR "diagnosis-related groups" OR "diagnostic-related group" OR "diagnostic-
related groups" OR "DRG" OR "DRGs" OR "population characteristic*" OR "client characteristic*" OR
"patient characteristic*" OR "residence characteristic*" OR "risk stratif*" OR "population segment*" OR
"health determinant*" OR need-adjust* OR needs-adjust* OR condition-adjust* OR needs-based OR need-
based

Note: The search strategy in Emerald did not allow adding title/abstract in the search. Therefore, ‘search on
publication title’ and ‘search on abstract’ were additionally selected as filters.

Table 2A.6. Econlit

("home care service*" OR "home health nursing" OR "domiciliary care" OR "home care" OR homecare OR
"home health nursing" OR "home health care nursing" OR "home healthcare nursing" OR "home health
care" OR "home healthcare" "home care nursing" OR "homecare nursing" OR "community care" OR
"community care nursing" OR "community care service*" OR "district nursing" OR "community nursing")
AND (fee OR "fees" OR charge OR charges OR "organized financing" OR grant OR grants OR "financing" OR
finance OR reimburse OR reimbursement OR reimbursements OR reimbursed OR "prospective payment*"
OR "prospective payment system*" OR "prospective reimbursement*" OR "prospective reimbursement
system*" OR "prospective pric*" OR "block fund*" OR blockfund* OR "bulk fund*" OR bulkfund* OR "lump
sum*" OR lumpsum* OR pay OR "payment" OR payments OR paying OR purchase OR purchasing OR
purchased OR "price" OR "pricing" OR "fund" OR "funding" OR "funded" OR capitation OR "regulation" OR
"incentive" OR "incentives") AND ("risk adjust*" OR "needs assessment*" OR "case mix*" OR casemix* OR
"case-mix" OR case-based OR "diagnosis-related group" OR "diagnosis-related groups" OR "diagnostic-
related group" OR "diagnostic-related groups" OR "DRG" OR "DRGs" OR "population characteristic*" OR
"client characteristic*" OR "patient characteristic*" OR "residence characteristic*" OR "risk stratif*" OR
"population segment*" OR "health determinant*" OR need-adjust* OR needs-adjust* OR condition-adjust*
OR needs-based OR need-based)
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Chapter 2

Appendix 2D. Operationalization of predictors of case-mix models

for home care

Case- Instrument used for needs assessment for Procedure in performing needs assessment

mix case-mix group allocation

model

RUG- Routine forms required by the Health Care  The HCFA forms are completed for each client by a

HHC- Financing Administration (HCFA), i.e. case manager. Form 485 is completed once at the

alt. Forms 485 and 486. No independent intake. Form 486 is completed with the first bill, and
instrument was developed. Additional is updated as necessary.
information needed for group allocation is
provided by the home health agency case
manager.

RUG- The Minimum Data Set for Home Care Unknown.

II/HC-  (MDS-HC), based on information in the

us International Resident Assessment
Instrument for Home Care (InterRAI-HC).

HACC The Home and Community Care Minimum  The HACC MDS collects information on the type of
Data Set (HACC MDS), and a primary service and the number of units (i.e. hours, visits,
assessment form developed and piloted count, cost) per client. The primary assessment
for the study. form assesses the functional, sensory, and

emotional health status of the client.

RUG- The International Resident Assessment The InterRAI-HC is completed at the intake, and

II/HC-  Instrument for Home Care (InterRAI-HC). updated after six months. Administration and case

Canada management is done by Community Care Access

Centers (CCACs), a regional single point access
agency.

PCS The Community Care Assessment Tool Caseworkers use the CCAT.

cM (CCAT).

DoN The New Needs Assessment Tool for The NBA is completed by a nurse or doctor. For
Determining Dependency on Nursing Care  clients assigned to care groups 1 to 3, the needs
(Neue Begutachtungsinstrument zur assessment is performed two times a year, and for
Feststellung von Pflegebediirftigkeit) care groups 4 and 5, four times a year. A
(NBA) reassessment can be done earlier if the situation is

unstable. Assessment using the NBA takes about 60
minutes.

HCSS The Minimum Data Set for Home Care Older people with long-term support needs over a

cM (MDS-HC), based on the International period longer than 6 months are screened by a
Resident Assessment Instrument Contact central co-ordination center as 'non-complex' or
Assessment (InterRAI-CA) for non-complex 'complex' to determine the type of assessment
clients, and the International Resident instrument to be used. This is done based on a
Assessment Instrument for Home Care client's cognitive ability, mobility, and social support
(InterRAI-HC) for complex clients. circumstances. Non-complex clients are then

assessed by a health professional in a person's own
home. The InterRAI-CA takes between 30 and 60
minutes. The procedure for complex clients is the
same, but the InterRAI-HC takes between 90 and
120 minutes. The frequency of reassessment
depends on the assigned case-mix group, i.e. the
stability of the client.

HHRG The Outcome and Assessment Information  The OASIS is completed for each client upon

Set (OASIS).

admission to home health care (maximum 90 days
preceding or 30 days following the start of care),
and upon recertification, and altered when a client's
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condition changes. This is done by a nurse or
therapist. Each OASIS component is rated on a scale
and awarded a score.
Abbreviations used: RUG-HHC-alt. = Alternative model to the Resource Utilization Groups to Home Health Care
(RUG-HHC); RUG-III/HC = Resource Utilization Groups version lll for Home Care; HACC = Home and Community
Care; PCS CM = Preliminary case-mix model for allocating personal care services; DoN = Degrees of Need
(Pflegengraden); HCSS CM = Home and Community Support Services Case-Mix Model; HHRG = Home Health
Resource Groups.
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Appendix 2E. Case-mix predictors per case-mix model for home

care

RUG-HHC-alt.

RUG-III/HC-US

HACC

RUG-III/HC-Canada

PCS CM

DoN

HCSS CM

HHRG

Number of models

including a (category

of) predictor(s)

Social environmental characteristics
Interacting with people in direct social
contact

= N

Contacting people outside the direct
surroundings

Brittle social support

Total number of predictors per model 0

Physcial functioning
Endurance X

Mobility

Transfer

Bed mobility

Transferring tub or shower

Locomotion outside

RINIINIW|N(R N

Ambulation (walking, moving at one
level)

wv

Gait abnormality

Stairs

Change of position

Keeping stable sitting position

Rising up from sitting position

XX |X|X

Sensory ability

Vision

Legally blind X

Hearing X

Continence

Bowel/bladder incontinence X

Urinary incontinence

Bowel incontinence

>

RIN|IN|ID|R[(N[R[N|R|R|RP W~

Total number of predictors per model 5

Daily functioning
Resting and sleeping

Shaping daily routine

Occupying oneself

Making plans for the future

XXX |[X

Rk (kR N
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RUG-HHC-alt.
RUG-III/HC-US

HACC

RUG-III/HC-Canada

PCS CM

DoN

HCSS CM

HHRG

Number of models

including a (category

of) predictor(s)

ADL

>

ADL functioning @

Toileting

>

Eating X

Drinking

Bathing

Personal hygiene

Dressing

Dressing upper body

Dressing lower body

>

IADL

IADL functioning @ X

Meal preparation X

>

Managing medication

>

Phone use X

Ordinary housework

Managing finances

(Grocery) Shopping

(Mode of) Transportation

XXX [X[X|X|X

RINIERINWIO[RRIONININIW|W (R | UL

Total number of predictors per model 0 5 2

10

Coghnitive functioning and
communication
(Short-term) Memory

(5]

Decision-making

x

Make oneself understood

XX |X|[X

Eating performance

XX | XX

XX |X[X

Recognition of significant others

Spatial and temporal orientation

RRrWWwWwuLiuv

Understanding of facts and
information

[any

Detection of risks and dangers

Conveyance of basic needs

Understanding of requests

Participation in conversations

Rk |R |-

Total number of predictors per model 0 4 0

OX|X|[X|[X]| X |X|[X

Mental functioning
Hallucinations X

Delusions/illusions

Anxiety

RPN W
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Appendix 3E. (continued)

RUG-HHC-alt.

RUG-III/HC-US

HACC

RUG-III/HC-Canada

PCS CM

DoN

HCSS CM

HHRG

Number of models

including a (category

of) predictor(s)

Total number of predictors per model

o

[uny

o

[uny

o

o

o

Behavior
Behavior problems

Inappropriate behavior

Physical abuse

Verbal abuse

Wandering

XX |[X|X

XX |X|[X

Agitation

Nocturnal restlessness

RIRIN|INININ|- &

Self-endangering and auto-assaultive

behavior

Verbal and other aggression

Refusal of supportive actions

Vocal deviant utterances

Total number of predictors per model

D XXX X [X]|X

Health status

Instability (i.e. conditions or diseases
make cognitive, ADL, mood or

behavior patterns unstable)

Disease diagnosis and health

conditions of MDS-HC

[uny

Other functional limitations

Heart- and blood diseases

CVA

Septicemia

Blood disorder

Heart disease diagnosis

>

Hypertension

Neurological diseases

Neurological diagnosis

Paralysis

Quadriplegic or comatose

Hemiplegia

Multiple sclerosis

Cerebral palsy

Aphasia

XX |X|[X|X

XX |X|X|[X

Contracture

Lung diseases

Pneumonia

N[ARIRININININIW(R|R|IAIRPRIRPIRPINIR|AFP
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RUG-HHC-alt.

RUG-III/HC-US

HACC

RUG-III/HC-Canada

PCS CM

DoN

HCSS CM

HHRG

Number of models

including a (category

of) predictor(s)

>

Tracheostomy (care)

>

>

>

Ventilators

>

>

>

Dyspnea, minimal exertion

>

Pulmonary diagnosis

Oncological diseases

Malignant neoplasm X

Cancer

Orthopedic diseases

Orthopedic diagnosis

Amputation X

Gastrointestinal diseases

Gastrointestinal diagnosis

Urinary tract infection

Ostomy (care) X

Parenteral feeding

Suctioning

>

>

Tube feeding

Dysphagia

Diseases related to senses

Pain

Skin injuries

Skin diagnosis

Decubitus ulcer level 1 or 2 X

Decubitus level 3 or 4 X

Pressure ulcer (stage/stage 3 or 4)

Multiple pressure ulcers

(Stage of) Stasis ulcer

Stage of surgical ulcer

XX | XX

Burns

Wound/lesion

Other diseases

Diabetes diagnosis

Psychiatric diagnosis

Terminal illness

Reduced physical functions

Fever

Dehydration

X | X |X|[Xx

X[ X |X|X

Speech X

RININININ|R|[RlwR|N|[R|lWw|R[WRr|R[R|B|R[R[R|ININ[W|N[N[R|B[R(R|IN|[R[(R|IN|R (M| w|w

Total number of predictors per model 14

21

Health service use
Services utilization
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Appendix 3E. (continued) o~
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Physical ional h
ysical, occupational, and/or speec X X X X
therapy
Visit to physicians/therapeutic
s X 1
facilities
Therapeutic measures in the home X X 5
(e.g. teaching motion exercises)
Need for clinical services X 1
Radiation treatment X X 2
Chemotherapy X X 2
Transfusions X X 2
Intravenous cannula/therapy X X X X X 5
Taking and interpreting body X 1
parameters
Dressing/wound care X X X 3
Total number of predictors per model 3 6 1 6 0 5 1 2

Overall total number of predictors per

22 42 3 42 23 39 17 34
model

2 The predictors ‘ADL functioning’ and ‘IADL functioning’ are aggregated.

Abbreviations used: RUG-HHC-alt. = Alternative model to the Resource Utilization Groups to Home Health Care
(RUG-HHC); RUG-III/HC = Resource Utilization Groups version Il for Home Care; HACC = Home and Community
Care; PCS CM = Preliminary case-mix model for allocating personal care services; DoN = Degrees of Need
(Pflegengraden); HCSS CM = Home and Community Support Services Case-Mix Model; HHRG = Home Health
Resource Groups.
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Chapter 3

Abstract

Fee-for-service, funding care on an hourly-rate basis, creates an incentive for home care
providers to deliver high amounts of care. Under case-mix funding, by contrast, clients are
allocated — based on their characteristics — to homogenous, hierarchical groups, which are
subsequently funded to promote more effective and efficient care. The first step in
developing a case-mix model is to understand which client characteristics are potential
predictors of home care needs. Nurses working in home care (i.e. home care nurses) have a
good insight into clients’ home care needs. This study was conducted in cooperation with the
Dutch Nurses’ Association and the Dutch Healthcare Authority. Based on international
literature, 35 client characteristics were identified as potential predictors of home care needs.
In an online survey (May, 2017), Dutch home care nurses were asked to score these
characteristics on relevance, using a 9-point Likert scale. They were subsequently asked to
identify the top 5 client characteristics. Data were analyzed using descriptive statistics. The
survey was completed by 1,007 home care nurses. Consensus on relevance was achieved for
15 client characteristics, with ‘terminal phase’ being scored most relevant, and ‘sex’ being
scored as the least relevant. Relevance of the remaining 20 characteristics was uncertain.
Additionally, based on the ranking, ‘ADL functioning’ was ranked as most relevant. According
to home care nurses, both biomedical and psychosocial client characteristics need to be taken
into account when predicting home care needs. Collaboration between clinical practice,
policy development and science is necessary to realize a funding model, to work towards the
Triple Aim (improved health, better care experience, and lower costs).
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Introduction

Countries around the world are grappling with the challenge of maintaining a sustainable
healthcare system. Ageing populations and the increasing prevalence of chronic disease and
multi-morbidity are leading to a growing demand for care, pushing healthcare costs steadily
higher. As a result, there is increasing pressure to improve the effectiveness and efficiency of
the healthcare system 12 on the basis of the ‘Triple Aim’: simultaneously improving care
outcomes, improving experiences of care, and lowering the overall per capita cost of care.?

In most countries, long-term care accounts for a substantial proportion of total healthcare
spending. In 2016, 21% of the healthcare spending in the US was spent on long-term care?,
while in the Netherlands, long-term care accounted for 27% of total spending on healthcare.>
With regard to a sustainable healthcare system, home care is a highly relevant source of long-
term care, because it is known to be more efficient than long-term institutional care.® The
different types of home care services include nursing care (e.g. medication management
support or wound care) and personal care (e.g. assistance with bathing).

In most Western countries, home care is funded on a fee-for-service basis, but this can create
perverse incentives for providers.” For instance, fee-for-service funding is known to stimulate
quantity of care rather than quality of care: the more services that home care providers
deliver, the more money they earn.”® This is inconsistent with recent approaches to home
care, which focus on increasing self-reliance and independence of clients>9, such as the
‘Reablement’ approach (also known as restorative care). According to reablement, home care
services should be goal-oriented, holistic and person-centered, taking into account the
capabilities of older adults and their social network.'*'2 Furthermore, fee-for-service funding
creates a higher administrative burden for home care providers due to the plethora of

administrative requirements and the complexity of funding arrangements.%*3

A potential solution that could improve the sustainability of healthcare systems, and in
particular home care, would be to implement case-mix funding. This would involve
categorizing clients into homogenous, hierarchical groups according to their actual need for
home care, based on an assessment of for example their clinical and/or functional status and,
in some cases, the level of social support available.!* For each of these so-called case-mix
groups, a specific budget — in terms of allocated care (funds) — would be determined. Rather
than incentivizing service volume, case-mix funding would incentivize providers to provide
needs-based, high-quality and efficient care that focuses on increasing self-reliance and
independence of clients. This would help countries to achieve the Triple Aim®® and it could be
a solution to the high administrative burden in home care, simplifying the funding model and
using standardized registrations, such as data from nursing classification systems, as a basis.'®
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Several countries have already successfully developed case-mix models for home care, each
of them highlighting different case-mix groups and including a variety of client characteristics
to assess home care needs.'*17:18 For example, in the US, two case-mix models have been
developed: Home Health Resource Groups (HHRGs), which is adapted to Medicare
reimbursement and uses case-mix groups based on the Outcome and Assessment
Information Set (OASIS)**17, and Resource Utilization Groups (version 3) for Home Care (RUG-
I1I/HC), based on a standardized assessment (RAI) and validated in Canada.’* However, due to
differences between national healthcare systems, adaptations would likely be necessary to
implement existing case-mix models in other countries.®

In 2017, on behalf of the Dutch Ministry of Health, Welfare and Sport, the Dutch Healthcare
Authority (NZa) initiated a joint venture with knowledge partners to create a knowledge base
for the development of a new case-mix model for home care in the Netherlands.'® Rather
than incentivizing the volume of care, the new model should incentivize nurses working in
home care (further referred to as home care nurses) to — based on their professional
knowledge and experience — provide high-quality care that is tailored to clients’ needs.

Home care nurses will play a major role in developing the new model, since they have valuable
insight into their clients’ needs, and the type and amount of home care required, because
they regularly perform home care needs assessments. The aim of this survey study was
therefore to determine which client characteristics are predictors of clients’ needs for home
care, according to home care nurses in the Netherlands. These insights are valuable for the
development of (case-mix groups for) a Dutch home care funding model, as well as in other
countries that use case-mix based models to analyze or review their existing funding model
for home care.

Methods

Study design and respondents

A cross-sectional survey study was conducted among Dutch home care nurses in May 2017.
The survey’s target group consisted of approximately 20,000 Dutch home care nurses'®29,
who can be divided into about 9,000 district nurses (bachelor prepared registered nurses,
with or without additional postgraduate education, Dutch Qualification Framework (NLQF)
level 6) and about 11,000 vocational nurses (vocationally trained registered nurses, NLQF
level 4).% The primary target group for this study was level 6 nurses, since they were assumed
to perform home care needs assessments in the Netherlands. In practice, vocational nurses
are also involved in this task if they meet certain criteria. Vocational nurses were therefore
included. The aim was to maximize the response rate within the target group.
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Survey development

The content of the survey was based on relevant literature. Seven reports were identified that
describe existing case-mix models for home care and/or client characteristics that potentially
predict home care needs. These reports were studied in order to design the survey. One
report describes a systematic literature search conducted in 2014 on behalf of the Dutch
Ministry of Health, Welfare and Sport, focusing on the client characteristics used in funding
models to predict clients’ healthcare needs.?! The other six reports published thereafter,
related to home care case-mix models and/or client characteristics, were sourced from the
researchers’ personal network 817.18,22-24

The seven reports identified three home care case-mix models. In addition to the US models
RUG-III/HC and HHRG?!, mentioned above, New Zealand’s Home and Community Support
Services Case Mix (HCSS CM) was identified. In this model, a brief screening is performed to
assign clients to either a complex or a non-complex case-mix group. Next, the clients’ home
care needs are assessed using the InterRAI Full Assessment or the InterRAI Contact
Assessment respectively.’®2> All seven of the reports analyzed described client characteristics

that were potential predictors of clients’ home care needs.?17.18.21-24

Based on the seven reports, client characteristics that potentially predict home care needs
were extracted. This analysis, taking place April 2017, resulted in an extended list of 118 client
characteristics which were potential predictors of home care needs. All characteristics were
defined using nursing literature.?6-3° Characteristics were then selected by the researchers
based on their potential relevance. The criterion applied was that the characteristic had to be
included in at least one case-mix model or be mentioned in at least two reports. Where
possible, client characteristics were clustered with similar characteristics. Finally, the list was
reduced to 35 client characteristics (Table 3.1) through a consultation process involving
multiple stakeholders. Those characteristics were clustered into eight categories: socio-
demographic characteristics (n=4); social environmental characteristics (n=3); physical
functioning (n=5); daily functioning (n=4); cognitive functioning (n=2); mental functioning
(n=4); behavior (n=6); and health status and services (n=7). All 35 characteristics were
redefined and then, including their definitions, incorporated into the survey. The survey was
developed in cooperation with the Dutch Nurses’ Association (V&VN, the sectoral association
for nurses and carers in the Netherlands) and the Dutch Healthcare Authority (NZa), and
tested and approved by stakeholders from various organizations (i.e., Utrecht University and
Utrecht University of Applied Sciences, Tilburg University, the Dutch Society of Community
Nurses (NWG) and the Dutch Patient Federation).
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Table 3.1. Client characteristics retrieved from available case-mix funding models and
additional reports

Client characteristic (N=35) Available funding models Additional reports

Socio-demographic characteristics

1. Age X X X X X
2. Sex X X X X
3. Socio-economicstatus X X X X X X
4. Area of living X X X X X

Social environmental characteristics

5. Composition of household X X X X
6. Social support X X X X X
7. Burden of informal caregiver X X X X

Physcial functioning

8. Physical functions X X X X
9. Indoor mobility X X X X

10. Outdoor mobility X X

11. Sensoryability X X X X X
12. Bladderand bowel continence X X X X

Daily functioning

13. ADL functioning X X X X X X

14. IADL functioning X X X X X

15. Participation in social activities X X

16. Medication management X X X X X X

Coghnitive functioning

17. Cognitive functions X X X X X X

18. Awareness of own health issues X X X

Mental functioning

19. Motivation X X

20. Emotional concerns X X X
21. Anxiety X X
22. Signs of depression X X
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Table 3.1. (continued)

Client characteristic (N=35) Available funding models Additional reports

Behavior

23. Lifestyle X X X X X
24. Problem behavior X X X

25. Resistance to receiving care X
26. Self-directing X X
27. Self-management X X X X
28. Coping X X X

Health status and services

29. Stability X X X

30. Revalidation phase X X X X X
31. Presence of chronic disease X X X X X
32. Multi-morbidity X X X
33. Complications of (chronic) disease X X X X
34. Terminal phase X X X

35. Complexorspecialized care X X X X

Procedure

Home care nurses were approached through convenience sampling, as this is an efficient
method to reach a large population of home care nurses across the country. The survey was
posted online on the website of V&VN on May 3, 2017. On May 4, 2017 the survey link was
also publicized in the newsletter of V&VN. Two weeks later (May 18, 2017), a reminder was
sent with the subsequent V&VN newsletter. Meanwhile, home care nurses were approached
via the researchers’ personal network and the stakeholders involved, via Twitter and LinkedIn,
via internal communication channels of healthcare organizations, and through articles posted
on Skipr, a Dutch healthcare news website (www.skipr.nl), and the NZa website. The survey
was closed after 21 days (on May 23, 2017). Only completed surveys were included in the
analyses. Respondents completed the survey anonymously. Participation in the survey was
voluntary. Information on the reason, goal, contents and development of the survey, and
contact information were included in the survey’s introduction. Respondents were not asked
to declare informed consent since no approval is needed according to the Dutch Medical
Research (Human Subjects) Act (WMO).
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Measures

The survey consisted of four sections: 1) background characteristics of the respondent; 2) 35
client characteristics which were to be scored on their relevance to predicting the clients’
needs for home care; 3) an opportunity to name, define and score up to two missing client
characteristics; and 4) a request to choose and rank the top 5 client characteristics.

The following background characteristics were collected on the respondents: sex, age,
education, years of working experience in home care, function (i.e. district nurse or vocational
nurse), whether the respondent conducts needs assessments or not, whether the respondent
works as a generalist and/or specialist, working area (i.e. zip code of the area in which the
respondent mainly works), whether the respondent is currently working in home care or not,
and whether the respondent is member of V&VN.

The relevance of each of the 35 potential client characteristics to indicate home care needs
was scored on a 9-point Likert scale from 1 (totally irrelevant) to 9 (extremely relevant).
Respondents were asked to score characteristics independently of possible interaction with
other client characteristics. If the respondent thought a relevant client characteristic was
missing from the survey, up to two client characteristics could be added. Missing
characteristics were named, defined and scored using the same 9-point Likert scale. Finally,
respondents chose and ranked the top 5 characteristics from the entire selection available,
i.e. 35 characteristics included in the survey plus the one or two that they may have added.

Data analysis

The background characteristics of the sample were analyzed using descriptive statistics (i.e.
frequencies, percentages, means, minimum and maximum scores). To assess the relevance
of the 35 client characteristics and determine the consensus of opinions among the
respondents regarding relevance, medians and interquartile ranges (IQR) were calculated.
IQR was used to define the degree of consensus between respondents. In line with previous
research!”-21, consensus about relevance was defined as a median between 7 and 9, combined
with an IQR<1.5. A median between 1 and 3 combined with IQR<1.5 meant consensus for
irrelevance. All other possibilities with a median between 4 and 6 or IQR>1.5 were defined as
uncertain.

In a sensitivity analysis, vocational nurses who do not perform home care needs assessments
were excluded, since they could have less insight into client characteristics that predict home
care needs.

Client characteristics added by the respondents were analyzed by listing these answers and
clustering similar characteristics based on the definitions provided. Missing characteristics
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overlapping with one or more of 35 characteristics from the survey were excluded from
further analysis. The remaining characteristics were ordered according to the frequency with
which they were added by respondents. Missing client characteristics were only included for
further analysis if they were mentioned by >5 respondents.

The ranked top 5 client characteristics received a score ranging from 1 (least relevant out of
the ranked 5) to 5 (most relevant). The scores were added, resulting in a sum score for each
individual characteristic that indicated the characteristic’s ranking within the total set of
characteristics, based on the rankings of all respondents.

Results

Respondents

A total of 1,007 home care nurses completed the online survey, which corresponds with 5%
of the total number of Dutch home care nurses.’®?° Table 3.2 shows the background
characteristics of the respondents. Most were district nurses (n=757, 75%); years of working
experience ranged from O to 44 years, with an average of 10 years. Furthermore, all 12
provinces of the Netherlands were represented, with between 13 and 205 respondents per
province.

Table 3.2. Background characteristics of respondents (N=1,007)

N (%) Mean Minimum Maximum
Sex
Female 948 (94.1)
Male 59 (5.9)
Age 40.2 19 66
<25 years 151 (15.0)
26-40 years 364 (36.1)
41-55 years 341 (33.9)
>56 years 151 (15.0)
Education
High school or Secondary Vocational 203 (20.2)
Education (SVE)
University of Applied Sciences (UAS) 748 (74.3)
University 42 (4.2)
Other 14 (1.4)
Years of working experience in home care 10.0 0 44
<2 years 162 (16.1)
3-7 years 364 (36.1)
8-19 years 313 (31.1)
>20 years 168 (16.7)
Function
District nurse 757 (75.2)
Vocational nurse 202 (20.1)
Other 48 (4.8)
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Table 3.2. (continued)

N (%) Mean Minimum Maximum

Conducting home care needs assessments

Yes 854 (84.8)

No* 153 (15.2)
Generalist or specialist

Generalist 832 (82.6)

Specialist 62 (6.2)

Generalist and specialist 113 (11.2)
Currently working as home care nurse

Yes 972 (96.5)

No 35 (3.5)
Membership V&VN

Membership V&VN 762 (75.7)

No membership V&VN 245 (24.3)

* 110 vocational nurses (54% of the vocational nurses; 11% of all respondents) do not conduct home care
needs assessments.

Relevance of and consensus on the 35 client characteristics

Table 3.3 presents the medians and IQRs for each individual client characteristic. Thirty client
characteristics achieved a median score of 27. A consensus on relevance was found for 15 of
these characteristics (IQR<1.5). The highest degree of consensus on relevance was achieved
by the characteristic ‘terminal phase’ (median=9 and IQR=1). The relevance of the remaining
twenty characteristics was uncertain: in 19 cases, this was due to both the median score
between 4 and 7 and the lack of consensus on relevance (IQR>1.5); in one case this was due
to lack of consensus on irrelevance (median score <3 and IQR>1.5). These twenty uncertain
client characteristics included all characteristics in the categories of ‘socio-demographic
characteristics’ (n=4) and ‘mental functioning’ (n=4), and most characteristics in the category
of ‘daily functioning’ (n=3). Furthermore, there was no consensus on any client characteristic
being irrelevant (median<3 and IQR<1.5).

No respondent scored all the characteristics as irrelevant (score<3). Fifteen respondents (2%)
scored all client characteristics as relevant (score>7), one of whom (0%) scored all
characteristics with a score of 9.

The results of a sensitivity analysis showed that results of the survey did not differ when
vocational nurses who do not perform the assessment (n=110) were excluded, except for a
small difference in IQR for ‘revalidation phase’: For the total sample, IQR was 2, while when
excluding the described group IQR was 1.

Missing client characteristics

In total, 62 missing client characteristics were mentioned by 112 respondents (11%). Most of
these (60%) overlapped with one or more of the proposed 35 characteristics and were
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Table 3.3. Relevance of client characteristics based on median and IQR
Median IQR (boundaries)

Relevant client characteristics (N=15)

Terminal phase 9 1(8-9)
Complex or specialized care 8 1(8-9)
Social support 8 1(7-8)
Burden of informal caregiver 8 1(7-8)
Physical functions 8 1(7-8)
Indoor mobility 8 1(7-8)
Medication management 8 1(7-8)
Awareness of own health issues 8 1(7-8)
Self-directing 8 1(7-8)
Self-management 8 1(7-8)
Presence of chronic disease 8 1(7-8)
Complications of (chronic) disease 8 1(7-8)
Revalidation phase 7 1(7-8)
Sensory ability 7 1(6-7)
Composition of household 7 1(6-7)
Uncertain client characteristics (N=20)
ADL functioning 8 2 (7-9)
Cognitive functions 8 2(7-9)
Multi-morbidity 8 2(7-9)
Age 7 2 (6-8)
Bladder and bowel continence 7 2 (6-8)
IADL functioning 7 2 (6-8)
Motivation 7 2 (6-8)
Emotional concerns 7 2 (6-8)
Anxiety 7 2 (6-8)
Signs of depression 7 2 (6-8)
Lifestyle 7 2 (6-8)
Problem behavior 7 2 (6-8)
Resistance to receiving care 7 2 (6-8)
Coping 7 2 (6-8)
Stability 7 2 (6-8)
Socio-economic status 6 2 (5-7)
Area of living 6 2 (5-7)
Outdoor mobility 6 2 (5-7)
Participation in social activities 6 2 (5-7)
Sex 3 4 (1-5)
Irrelevant client characteristics (N=0)
None

therefore excluded. The remaining 25 missing client characteristics were mentioned by a
minimum of one and a maximum of ten respondents, of which eight characteristics were
mentioned by 5 respondents. The most frequently mentioned missing client characteristic
was ‘living situation’ (n=10), meaning the safety, hygiene or liveability of the client’s housing,
which could be placed into the category ‘social environmental characteristics’. Other missing
characteristics mentioned by five to nine respondents related to the categories ‘socio-
demographic characteristics’ (i.e. financial situation and ethnicity), ‘cognitive functioning’ (i.e.
communication (skills)), ‘mental functioning’ (i.e. sense of coherence and loneliness),
‘behavior’ (i.e. nutrition) and ‘health status and services’ (i.e. mental illnesses and
multidisciplinary care).
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Ranking client characteristics

Based on the sum scores for the respondents’ rankings, ‘ADL functioning’ was the most
relevant client characteristic for predicting the clients” home care needs. Among respondents,
45% chose ‘ADL functioning’ as one of the ranked top 5 characteristics. ‘Outdoor mobility’
was ranked least relevant. Table 3.4 represents the ranking of all 35 client characteristics.

Discussion

The aim of this study was to determine which client characteristics predict clients’ needs for
home care according to Dutch home care nurses. To achieve this aim, based on a review of
international literature, 35 potentially relevant client characteristics were included in a cross-
sectional, online survey. A total of 1,007 nurses completed the survey (i.e. 5% of Dutch home
care nurses). There was a consensus among the respondents regarding the relevance of 15
client characteristics for predicting clients’ needs for home care.

Across the client characteristics included in the survey, higher median scores for relevance
were associated with lower IQRs. Hence, it seems that a stronger consensus exists among
nurses regarding those characteristics that are generally considered more relevant, such as
‘terminal phase’ and ‘indoor mobility’. Moreover, this confirms that characteristics on which
there was uncertainty among home care nurses (median<7 and/or IQR>1.5), are indeed
uncertain. However, there were three notable exceptions to this: the characteristics ‘ADL
functioning’, ‘cognitive functioning’ and ‘multi-morbidity’. Although there was insufficient
consensus among the nurses on the relevance of these characteristics (IQR>1.5), they
attained among the highest individual scores for relevance (medians of 8) and were ranked in
the overall top 10 of the most relevant factors (rank 1, 3 and 8, respectively). Also, ‘ADL
functioning’ and ‘cognitive functioning’ were the only client characteristics included in all
case-mix models consulted.!®233! Both are widely considered as important predictors of
home care needs, and are therefore expected to support efficient planning and organization
of home care.3? One possible explanation for the contradictory findings could be differing
interpretations of these characteristics by home care nurses, in particular regarding the causal
relationship with home care needs. For example, some nurses may consider limited ‘ADL
functioning’ to be a direct and important cause of home care needs, and, as such, score and
rank ‘ADL functioning’ highly. Other nurses may have viewed the same limitation not as a
direct cause, but as a symptom of a more important, underlying problem (e.g. cognitive
limitations) resulting in a need for home care.32 As such they could have scored and ranked
‘ADL-functioning’ lower. Also, the survey only measured the relevance of client characteristics
individually, while in practice combinations of characteristics may determine home care
needs. Additional qualitative research, such as in-depth interviews with home care nurses,
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would provide further insight into the nurses’ interpretations and considerations, in order to
identify the reasons for these contradictions.

The 15 consensually relevant client characteristics to predicting home care needs identified
in this study relate to both biomedical determinants, such as ‘terminal phase’ and ‘physical
functions’, and psychosocial determinants of health, such as ‘social support’ and ‘self-
management’. The nurses therefore seem to believe that the biopsychosocial perspective3? is
relevant when assessing clients’ needs. This is consistent with the nature of the work done by
home care nurses, as stated in their professional profile: home care nurses should be able to
handle increasing complexity of clients by incorporating a holistic, biopsychosocial
perspective.3*3> However, a biopsychosocial perspective has not yet been incorporated into
most existing case-mix models. Four of the relevant characteristics (27%) are psychosocial
characteristics and did not appear in any of the models at all: ‘composition of household’,
‘awareness of own health issues’, ‘self-directing’ and ‘self-management’. Most current case-
mix models were developed based on a more biomedical model of health.3¢37 According to
previous research, this is suitable when determining case-mix in an inpatient setting, since
biomedical characteristics — such as a diagnosis — are accurate predictors of service need in,
for example, a nursing home, as well as based on valid, reliable and available data.36:3%3°
Determining case-mix in the community though, including contextual factors — such as health
status of the informal caregiver — provides a more reliable representation of the client’s care
needs.3%4° However, including psychosocial data in a home care funding model is viewed as
a challenge?!, since most routinely collected data concern biomedical determinants of
health 213840

This study has certain strengths and limitations. First, it is unknown how many V&VN
members met the inclusion criteria. Also, the exact number of Dutch home care nurses is
uncertain, since different sources report different numbers, which makes it difficult to
determine a precise response rate. Yet, based on an estimated total population of 20,000
home care nurses'®?%, we have a response rate of 5%, which is considerable. Furthermore,
background characteristics of the respondents concerning sex (i.e. 94% female) and age (i.e.
mean age of 40 years) only slightly deviate from the available population characteristics (i.e.
approximately 92% female; approximate mean age of 44 years)*! and all provinces of the
Netherlands were represented. Therefore, the sample is considered as being representative.
Respondents who completed the questionnaire had no missing values, as they were obliged
to fill in all questions. However, there is no data about respondents who did not complete the
survey, as only completed surveys were saved and included in the study. According to
previous research on large-scale web-based surveys, about 10% of respondents who start a
survey quits nearly instantaneously, with an additional 2% dropout per 100 survey items.*?
Given the size and diversity of this survey sample, there is no reason to assume that dropouts
are not at random. A strength of this study is the comprehensive, systematic selection of client
characteristics for the survey. A wide range of reports and several existing case-mix models
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were screened for client characteristics. Although there will always be a possibility that
relevant characteristics were overlooked due to unknown or unpublished studies, the low
maximum frequency (n=10) with which respondents added characteristics suggests that the
survey was relatively comprehensive. Furthermore, defining client characteristics using
nursing literature led to unambiguous interpretation, in line with the nursing profession, on
the meaning of each characteristic.

This study aimed at exploring the view of home care nurses in general. Results were compared
for one subgroup, i.e. by performing a sensitivity analysis for vocational nurses who do not
perform home care needs assessments. As a subsequent step, a qualitative study is planned
to get more in-depth information if and why these findings would differ for relevant (other)
subgroups, by for example looking at available resources in the community, or rural versus
urban working areas.

As far as we are aware, this survey study among Dutch home care nurses is one of the first
attempts to utilize nurses’ professional knowledge and experience in order to develop a case-
mix model. The involvement of home care nurses is expected to help in the development of
a funding model that is both robust and suitable for clinical practice, and maximize trust and
support during implementation. Besides continuous involvement of nurses, quantitative
research is necessary to collect objective information concerning the coherence and
predictability of (combinations of) relevant client characteristics and home care needs. It is
therefore recommended to examine the client data routinely collected, bearing in mind the
paradigm shift in home care over recent years and its effect on reported data. Data from
various sources, such as health and social care providers and municipalities, should be
included to compensate for the lack of psychosocial data.

Conclusions

Based on a review of relevant literature, a comprehensive set of client characteristics was
presented to home care nurses in a survey to determine their relevance to predicting clients’
home care needs. Although a strong consensus was revealed concerning the relevance of
some characteristics, discrepancies were also identified between responses, possibly due to
differences in interpretation. According to the respondents, client characteristics that are
relevant to predicting home care needs are of both biomedical and psychosocial nature.
However, even though incorporating a biopsychosocial perspective into a funding model
could provide the right incentives to work towards the Triple Aim, current home care funding
models often omit psychosocial determinants of health, making the funding model being less
in line with clinical practice. To incorporate the biopsychosocial perspective, close
collaboration between clinical practice, policy development and science — by combining
connected clients’ data from different sources with the knowledge and experience of home
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care nurses for example — is necessary. This could improve both existing (case-mix) funding
models and facilitate the development of new models.
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