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Abstract

Background

Integrated care is increasingly promoted as an effective and cost-effective way to
organize care for community-dwelling frail older people with complex problems but
the question remains whether high expectations are justified. Our study aims to sys-
tematically review the empirical evidence for the effectiveness and cost-effectiveness
of preventive, integrated care for community-dwelling frail older people and close
attention is paid to the elements and levels of integration of the interventions.

Methods

We searched nine databases for eligible studies until May 2016 with a comparison
group and reporting at least one outcome regarding effectiveness or cost-effective-
ness. We identified 2998 unique records and, after exclusions, selected 46 studies
on 29 interventions. We assessed the quality of the included studies with the EPOC
risk-of-bias tool. The interventions were described following Rainbow Model of
Integrated Care framework by Valentijn.

Results

Our systematic review reveals that the majority of the reported outcomes in the
studies on preventive, integrated care show no effects. In terms of health outcomes,
effectiveness is demonstrated most often for seldom reported outcomes such as well-
being. Outcomes regarding informal caregivers and professionals are rarely consid-
ered and negligible. Most promising are the care process outcomes that did improve
for preventive, integrated care interventions as compared to usual care. Health care
utilization was the most reported outcome but we found mixed results. Evidence for
cost-effectiveness is limited.

Conclusions

High expectations should be tempered given this limited and fragmented evidence for
the effectiveness and cost-effectiveness of preventive, integrated care for frail older
people. Future research should focus on unravelling the heterogeneity of frailty and
on exploring what outcomes among frail older people may realistically be expected.
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Background

Integrated care is increasingly promoted as an effective way to organize care for
community-dwelling frail older people. Societal developments such as popula-
tion ageing and rising care costs have led to more frail older people with complex
problems to ‘age in place’ (Wiles, Leibing, Guberman, Reeve, & Allen, 2012). Their
complex problems in the physical, psychological or social domain cannot be ad-
equately addressed by a single primary care professional and require coordination
and multidisciplinary collaboration. A solution is found in integrated care which is
defined as an organizational process of coordination that seeks to achieve seamless
and continuous care, tailored to the patient’s needs and based on a holistic view of
the patient (Mur-Veeman, Hardy, Steenbergen, & Wistow, 2003). Integrated care is
proclaimed to pursue a wide range of aims such as improving the quality of care and
consumer satisfaction, enhancing clinical results, quality of life, system efficiency
and cost-effectiveness (Kodner & Spreeuwenberg, 2002). Professionals, policymak-
ers and researchers consider integrated care as a complex phenomenon and promis-
ing solution. As a result, several integrated care interventions for frail older people
have been developed (Oliver, Foot, & Humphries, 2014). In literature, conceptual
frameworks have been developed to enhance the understanding of integrated care
(Valentijn, Schepman, Opheij, & Bruijnzeels, 2013) and much effort has put into
evaluating the effectiveness of these interventions (Evers & Paulus, 2015).

Despite the widespread interest in integrated care, a systematic review of integrated
care interventions for community-dwelling frail older people is lacking. Previous re-
views have concentrated on specific interventions such as home-visiting programmes
(Elkan et al., 2001; Stuck, Egger, Hammer, Minder, & Beck, 2002) and case manage-
ment (Stokes et al., 2015; You, Dunt, Doyle, & Hsueh, 2012) or have focused on other
target groups such as older patients with chronic diseases (Ouwens, Wollersheim,
Hermens, Hulscher, & Grol, 2005) and older people in general (Johri, Beland, &
Bergman, 2003). Our aim is to systematically review the empirical evidence on the
effectiveness and cost-effectiveness of preventive, integrated care for frail older
people in the community. Hence, our study makes five main contributions.

First, we focus explicitly on integrated care for community-dwelling frail older people.
Frailty is a specific condition that differs from chronic diseases (Fried et al., 2001) and
chronological age (Slaets, 2006). Frailty refers to a dynamic state affecting an individual
who experiences loss in one or more domains of human functioning (physical, psycho-
logical, social). This loss is influenced by a range of variables that increase the risk of
adverse outcomes (Gobbens, Luijkx, Wijnen-Sponselee, & Schols, 2010; Lacas & Rock-
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wood, 2012). Other reviews focused on frail older people but their eligibility criteria were
based on chronological age (Eklund & Wilhelmson, 2009; Johri et al., 2003). Focusing
on community-dwelling frail older people implies that the integrated care interventions
are based in primary care which provides integrated, accessible health care services by
clinicians who are accountable for addressing a large majority of personal health care
needs, developing a sustained partnership with patients, and practicing in the context
of family and community (Vanselow, Donaldson, & Yordy, 1995).

Second, our review provides insight into the value of prevention in integrated care
interventions for frail older people whereas previous systematic reviews have not
paid explicit attention to the preventive component in integrated care (Eklund & Wil-
helmson, 2009). Frailty should be prevented in order to reduce the risk of adverse
outcomes such as health problems and disability (Fried et al., 2001), poor quality of
life (Gobbens & van Assen, 2014), and crisis situations (Vedel et al., 2009). Preven-
tion of frailty is also important to avoid or delay institutionalization, thereby fulfilling
an essential aim of national health policies. Therefore, it is important to incorporate
prevention into integrated care interventions (Oliver et al., 2014).

Third, our systematic review includes all quantitative designs with a control group
and is not limited to randomized controlled trials. Although randomized controlled
trials are known to provide strong evidence, their use is questioned for complex in-
terventions (Clark, 2001). Integrated care interventions in primary care particularly
illustrate the difficulties with randomized controlled trials because randomization of
participants to a general practitioner (GP) is almost impossible.

Fourth, our review incorporates economic evaluations of integrated care interventions
for frail older people. Cost-effectiveness is an important aim of integrated care (Kodner
& Spreeuwenberg, 2002) and economic evaluations of integrated care for frail older
people have recently generated considerable research interest (Evers & Paulus, 2015).
Due to budget constraints and population ageing, health and social care expenditures
are under pressure. Therefore, it is relevant to explore whether integrated care with a
preventive component can put the available resources to optimal use.

Finally, we relate the effectiveness and cost-effectiveness with the specific content of
the preventive, integrated care interventions. In the current fragmented health care
systems, achieving seamless and continuous care tailored to the needs of frail older
people is complex. Integration could be pursued at different levels and with different
strategies such as assessments, multidisciplinary teams or organizational integra-
tion (Kodner & Spreeuwenberg, 2002; Valentijn et al., 2013). The assumption is
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that a higher level of integration leads to better outcomes (Kodner & Spreeuwenberg
2002); however, it still remains unclear what specific bundles of integrated care lead
to specific outcomes (Eklund & Wilhelmson, 2009; Kodner, 2009). Therefore, the
preventive integrated care interventions will be analysed following the taxonomy of
the Rainbow Model of Integrated Care; a conceptual framework for integrated care
from a primary care perspective (Valentijn et al., 2013).

Methods

The methods and results of this systematic review are reported according to PRISMA
guidelines (Moher, Liberati, Tetzlaff, & Altman, 2009).

Search strategy

We searched nine databases, including Embase, Medline (Ovid), Web-of-Science,
CINAHL (EBSCO), PsycINFO (Ovid), Cochrane, PubMed publisher, ProQuest (ABI
Inform, Dissertations), and Google Scholar. The search terms were discussed with
a medical librarian who is a specialist in conducting and designing searches for
systematic reviews (Bramer, Giustini, Kramer, & Anderson, 2013). The main search
terms were ‘integrated health care system’, ‘frail older people’ and ‘primary care’.
The complete Embase search strategy is presented in the appendix. Besides Boolean
operators AND and OR, we used the proximity operators NEAR and NEXT so that
terms within a certain reach were also detected in the search. The search was done in
August 2015 and updated in May 2016.

Eligibility criteria
Box 6.1 presents the eligibility criteria of our systematic review.

Box 6.1 Eligibility criteria

Inclusion criteria:

« Population: community-dwelling frail older people. Excluded: selecting participants on age,
having a chronic condition, or hospitalized or institutionalized older people.

« Intervention: integrated care intervention with preventive component based in primary care.

« Comparison group: community-dwelling frail older people receiving care as usual.

+ Outcome: > 1 outcome regarding the effectiveness for frail older people or the cost-effective-
ness of the intervention.

» Study designs: quantitative empirical studies with a control group.

Exclusion criteria:

« policy intervention (at regional or national level)
» non-English studies

» non-peer reviewed studies.
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Study selection

After removing duplicates, one reviewer screened the titles of all articles. Then two
reviewers independently screened the remaining abstracts according to the inclusion
and exclusion criteria. Any disagreements over abstracts were discussed until the
reviewers reached a consensus. The remaining full texts were assessed for eligibility
by one reviewer. All full texts that met the inclusion criteria or where doubts arose
were discussed with the second reviewer. A reference check was performed on all
included full texts.

Data extraction

All included full texts were summarized, focusing on the study methods, the inter-
vention and its outcomes. The methods of each study were described according to
inclusion criteria (definition of frailty), study design, types of outcomes, sample size,
and country. The interventions are presented following the taxonomy of the Rainbow
Model of Integrated Care. (Valentijn et al., 2013). The elements of each intervention are
distinguished according to the micro, meso and macro levels of integration described
by Valentijn. The micro level consists of service integration in which the following ele-
ments are distinguished: assessment; care plan; follow-up; and single entry point). The
meso level includes professional integration (with four elements: the focal organisation
of the intervention; the role of the GP, team composition and education professionals)
and organizational integration. The macro level consists financial integration. These
three levels are connected by normative integration and functional integration (with
two elements: coordination and information system). Additional information is pro-
vided about the role of the informal caregiver and prevention in the interventions.

Five outcome categories are presented in subsequent tables: health outcomes, out-
comes regarding informal caregivers and professionals, process outcomes, health
care utilization and cost-effectiveness. The results for the outcomes are presented as
follows: (+: significant outcome in favour of the intervention, o: no significant out-
come; -: significant outcome in favour of the control group; +/- significant outcome
both in favour of the intervention and the control group within one category; NS:
outcome not tested for significance). Outcomes are presented at the level of the inter-
vention, so the results of studies reporting on the same intervention are combined.
The number of statistically significant results has been counted.

Quality assessment

The quality of the included studies was assessed with the Effective Practice and Organi-
zation of Care (EPOC) risk-of-bias tool for studies with a separate control group (Effec-
tive Practice and Organisation of Care (EPOC), 2015). This quality assessment tool is
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the most suitable to assess the included studies because our systematic review was not
restricted to randomized controlled trials. The EPOC comprises nine standard criteria,
including generation and concealment of allocation, similarity of outcome and baseline
measures, adequacy of addressing missing outcome date, prevention of knowledge of
allocated intervention, protection against contamination, selective outcome reporting
and other risks of bias. The nine criteria are assessed in three categories: low risk (1
point), high risk (o point) and unclear risk (0 point) and the total quality score ranges
from 0-9. Two reviewers separately assessed the risk of bias; any disagreements over
criteria were discussed until the two reviewers reached a consensus.

Results

Figure 6.1 presents the PRISMA flow chart. Our review included 46 studies regarding
a total of 29 separate interventions. The 29 interventions were carried out in ten coun-
tries (see table 6.1): Canada (n=8), United States (n=7), the Netherlands (n=6), Sweden
(n=2), and Australia, Finland, France, Hong Kong, Japan, New Zealand (n=1 each).
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Figure 6.1: PRISMA flow chart
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Most studies were randomized controlled trials (n =18). Other types were controlled
before-and-after studies (n=6), cluster-randomized controlled trials (n=3), case-
control study and stepped-wedge cluster-randomized controlled trial (n=1 for both).
Of the 46 included studies, 36 reported the effectiveness and ten the cost-effective-
ness of an integrated care intervention. The total number of participants ranged from
36 participants to 3,689 participants. The follow-up period varied from three to 48
months. Overall, the quality of the evidence was moderate ranging from 2 to 9 on the
EPOC risk-of-bias-scale with an average score of 5.3 (see also supplementary table
6.1 in the appendix).

Our results revealed that each intervention defined frailty differently. All interven-
tions used different tools and inclusion criteria and the dimensions of frailty differed
considerably between the interventions. Of the 29 interventions, 13 incorporated the
physical dimension of frailty in their inclusion criteria. Five interventions combined
the physical and psychological dimensions of frailty and two focused on the physical
and social dimension. Eight interventions adopted a broader approach to frailty, in-
cluding the physical, psychological and social domains of functioning. Additionally,
researchers used different age criteria, ranging from 50 years and older to 75 years
and older and most interventions adopted the criterion of 65 years and older.

Interventions

The 29 interventions, arranged according to the Valentijn framework (Valentijn et
al., 2013) (see table 6.2). The level of integration of the interventions is high at the
micro level but generally low at the meso and macro levels of integration.

Service integration was substantially high in all 29 interventions. All interventions
used assessment tools, mostly a comprehensive geriatric assessment, which the ma-
jority of interventions used to develop a care plan. Occasionally, the frail older person
and their informal caregiver were also involved in the development of the care plan.
The assessments and care plans revealed the preventive character of the integrated
interventions. The assessment demonstrated that it could detect a wide range of
problems that might not have been recognized in usual care. The care plan addressed
a selection of these problems, however, the articles provided limited insight into how
the assessments resulted in a care plan.
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Despite the similarities in assessments and care plans, the follow-up differed
between interventions, particularly in the role of prevention. Predominantly, case
management was an important part of the follow-up which involved executing the
care plan, monitoring the frail older people, advocacy by arranging admission to
services and updating other professionals. Follow-up could also include home visits
or specific interventions aimed at fall prevention or activation. Follow-up standard-
ization fluctuated: some interventions developed protocols so that follow-up took
place each month, whereas other interventions were more flexible, responding to the
needs of the frail older people. Remarkably, the role of prevention in the follow-up
was generally limited and differed between interventions. A few interventions (n=9)
paid explicit attention to health education, health promotion, or adopting an active
life style and coping.

Professional integration varied between interventions. Different professionals
were responsible for follow-up: (practice) nurses, social workers, physiotherapists,
geriatricians, or a multidisciplinary team of professionals. The involved profession-
als and organizations differed between interventions. Physicians and nurses are
involved most frequently but also collaboration with geriatricians in secondary care
and social workers commonly occurs (both n=13). Some interventions were situ-
ated in a clear focal organization, such as a primary care or community practices,
home care organization, Geriatric Evaluation and Management outpatient clinic,
physiotherapist or rehabilitation centre, whereas other interventions are situated
in a network of organizations. The level of involvement of the GP varied between
the interventions; the GP was at the core of some of the interventions, whereas oc-
casionally the GP had no role at all and the integrated care intervention co-existed
alongside usual care. Finally, the intervention-specific education of professionals
was sparse and concentrated mostly on very specific elements of the interventions
such as assessment instruments or protocols.

Organizational integration was modest in the preventive, integrated care inter-
ventions. A few cases created a network of organizations: five cases set up a Joint
Governing Board and two built a new consortium. Financial integration was even
less frequent. Two interventions had partial financial integration; one was fully
integrated financially and its teams controlled their own budget.

Functional integration was limited; a few interventions (n=9) used a shared infor-
mation system or developed multidisciplinary protocols (n=6) on specific themes
such as urinary incontinence or falls. In addition, the level of normative integration
was negligible (n=4) according to the intervention descriptions. Workshops and
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training courses focused on the following topics: collaboration of the practice nurse
and GP; goals and responsibilities of collaborative care teams; team development;
client-centeredness and interdisciplinary collaboration.

Informal caregivers of the frail older people were not always considered as active par-
ticipants by the professionals in the interventions. Sporadically (n=2), the caregiver
burden was included in the comprehensive assessment and occasionally (n=6) the
follow-up was also aimed at the informal caregivers. At times (n=5), the profession-
als actively involved informal caregivers in the care process, by validating the care
plan with them or involving them in the actual decision-making process.

Health outcomes

There was generally limited evidence of integrated care interventions on health
outcomes of frail older people. No clear pattern emerged in the elements or level of
integration of the interventions that did generate significant effects.

An extensive range of health outcomes were considered (see table 6.3). The outcomes
reported most often were activities of daily living (ADL)/instrumental activities of
daily living (IADL) (n=18), mortality (n=15) and physical functioning (n=13). Less
frequently used outcomes were social support (n=3), vitality (n=3), and desire for
institutionalization and frailty (n=1 for both).

In terms of effectiveness, four outcomes were most promising: well-being, life satis-
faction, frailty and desire for institutionalization. The majority of the interventions
reporting these specific outcomes found a positive effect for the intervention. How-
ever, these outcomes were reported less frequently, especially desire for institution-
alization and frailty. For other outcomes, positive effects were reported occasionally;
for instance, depression (n=4 out of 10) and cognitive functioning (n=3 out of 8).
Four outcome measures did not reach significance in any of the interventions: pain,
role, social support, and health-related quality of life. We found an effect in favour
of the control group only twice: reported morbidities (Burns et al., 1995) and life
satisfaction (Kono et al., 2016).

The differences in outcomes could not be explained by the elements and level of
integration of the interventions. This, for example, is shown by the 18 interven-
tions that reported ADL and IADL as an outcome. Four interventions that showed
positive effects had, for example, a multidisciplinary team, whereas the two other
interventions with positive effects had no multidisciplinary team. The same mixed
pattern was found in the 12 interventions that reported no effects on ADL and IADL.
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Some outcomes tended to show that better outcomes were accompanied by a lower
level of integration. The studies that showed an effect on mortality in favour of the
intervention were not integrated normatively, organizationally or financially. The
interventions that reported a positive effect on mental health were not integrated
functionally, normatively or organizationally.

Two remarkable effective interventions showed similar effects for life satisfaction,
well-being, depression and social functioning. One intervention (Shapiro & Taylor,
2002) also found significant effects in mortality, whereas the other also reported ef-
fects on perceived health, cognitive functioning and IADL (Burns et al., 1995; Burns
et al., 2000). These results highlighted the limited effect in the physical domain of
functioning. Both these interventions showed a low level of integration at the meso
and macro level since both had no functional, organizational and financial integration.

Table 6.3: Health outcomes
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Outcomes for informal caregivers and professionals

Our results show a considerable lack of emphasis on outcomes regarding the infor-
mal caregivers and professionals. Subsequently, the effects on these outcomes were
negligible.

Nine of the 29 interventions reported on the following outcomes: caregiver’s satisfac-
tion with care, caregiver’s desire for institutionalization, caregiver’s subjective and
objective burden, and professional satisfaction with care (table 6.4). The effect on
caregiver’s satisfaction with care was most convincing, since it was effective in one
of the two studies reporting this outcome. Caregiver’s satisfaction improved in the
SIPA intervention which encouraged family participation in care and decision mak-
ing and professionals also intervened with caregivers. No effect was found in SWING
and no specific attention was paid to the informal caregiver. Caregiver’s desire for
institutionalization did not show any significant effect.

The effects on caregiver subjective burden were rather inconsistent. Four studies
reported this outcome, all using the same measurement instrument, but the results
were mixed: an effect in favour of the intervention (Tourigny et al., 2004), the control
group (Hébert et al., 2010) or no effect at all (Béland et al., 2006; Montgomery &
Fallis, 2003). These results were unrelated to the role of the informal caregiver in the
intervention since informal caregivers were the least involved in the care process in
the most effective intervention. The objective burden of informal caregivers was not
affected by preventive, integrated care interventions. The objective burden — time
spent on informal care — was considered from a societal perspective in five cost-
effectiveness analyses and one intervention found an effect in favour of the caregivers
in the intervention group. Time spent on IADL by the caregivers decreased in this
intervention that aimed specially at improving the functional status of frail older
people (Sandberg et al., 2015).

Professional satisfaction was the only outcome regarding professionals that was taken
into account by a single study (Morishita et al., 1998). However, this study did not ap-
ply significance testing. The professionals indicated that the intervention is appropri-
ate, helpful for both their patients and themselves in ongoing care for their patients.
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Authors

Caregiver
burden -
subjective

Caregiver
burden -
objective

Caregiver
desire for
institutio-
nalization

Professional
satisfaction

Caregiver
satisfaction

Béland et al. 2006

[0}

Bleijenberg et al. 2014

Drubbel et al. 2014

NS

Burns et al. 1995

Burns et al. 2000

Dalby et al. 2000

de Stampa et al. 2014

Ekdahl et al. 2016

Engelhardt et al. 1996
Toseland et al. 1996
O’Donnell, Toseland 1997

Fairhall et al. 2015

Gagnon et al. 1999

Gray et al. 2010

Hébert et al. 2008

Hébert et al. 2010

Hinkka et al. 2007

Kehusmaa et al. 2010

Kerse et al. 2014

Kono et al. 2012
Kono et al. 2013

Kono et al. 2016

Kristenson et al. 2010
Moller et al. 2014
Sandberg et al. 2015a

Sandberg et al. 2015b

Leung et al. 2010

Looman et al. 2014
Makai et al. 2015
Looman et al. 2016a

Looman et al. 2016b

Melis et al. 2008a

Melis et al. 2008b

Metzelthin et al. 2013

Metzelthin et al. 2015

Montgomery, Fallis 2003

Morishita et al. 1998

NS
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Table 6.4: Outcomes for informal caregivers and professionals (continued)

Caregiver
desire for Caregiver  Professional
institutio- satisfaction satisfaction
nalization

Caregiver Caregiver
burden - burden -

bjecti bjecti
Authors subjective objective

Boult et al. 2001

Reuben et al. 1999

Rockwood et al. 2000

Ruikes et al. 2015

Schreader et al. 2008

Shapiro Taylor 2002

Tourigny et al. 2004 +

van Leeuwen et al. 2015 o

+: significant outcome in favour of the intervention; o: no significant outcome; -: significant outcome
in favour of the control group; NS: outcome not tested for significance

Process outcomes

Process outcomes of integrated care interventions generated little interest but the
effects were beneficial, particularly for care process. Five types of outcomes fit into
the category of process outcomes: goal attainment, empowerment, satisfaction with
care, care process and rate of implementation (table 6.5).

For three types of outcomes, most effects were in favour of the intervention group:
goal attainment, empowerment and care process. Goal attainment was reported for
only one intervention as the primary outcome measure (Rockwood et al., 2000),
in which an effect in favour of the intervention was generated. Empowerment had
a positive effect in two of four interventions. The definition of empowerment was
aligned with the focus of intervention studies: it was related either to patient involve-
ment in the care process or to empowerment in terms of activities of daily life. Both
definitions showed a significant effect once.

The care process improved in all five integrated, preventive care interventions in
which it was considered an outcome measure. These five interventions were not in-
tegrated normatively, organizationally, or financially. The operationalization of care
process differed between studies and was closely aligned to specific interventions. For
example, the Rubenstein intervention focused on five geriatric target conditions and
referrals. The researchers operationalized the care process by evaluating documenta-
tion and assessing the target conditions and referrals (Rubenstein et al., 2007).

Evidence for the most common outcome in this category — satisfaction with care —
was not convincing. Of the ten interventions reporting on this outcome, three found
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an increase in satisfaction with preventive, integrated care. No clear pattern emerged
on what could explain the differences in effects. Two Outpatient Geriatric Evaluation
Management interventions in the United States reported higher satisfaction with care
(Engelhardt et al., 1996; Morishita et al., 1998; Toseland et al., 1996) but a very com-
parable intervention, also using a similar measurement instrument, did not result in
higher satisfaction (Reuben et al., 1999). PRISMA resulted in higher satisfaction with
care after four years (Hébert et al., 2010) but this effect was not yet established after
one year (Hébert et al., 2008). Comparable interventions to PRISMA with a high
level of professional integration (Kerse et al., 2014) and organizational integration
(Béland et al., 2006; Gagnon et al., 1999; Looman et al., 2014) found no effect in
shorter follow-up periods (3 - 36 months).

Table 6.5: Process outcomes

Goal Empowerment Satisfaction Care  Implementation
Authors attainment with care process

Béland et al. 2006 [¢)

Bleijenberg et al. 2014 o

Drubbel et al. 2014

Burns et al. 1995

Burns et al. 2000

Dalby et al. 2000

de Stampa et al. 2014
Ekdahl et al. 2016

Engelhardt et al. 1996 + +
Toseland et al. 1996 + +
O’Donnell, Toseland 1997

Fairhall et al. 2015

Gagnon et al. 1999 [}

Gray et al. 2010 +

Hébert et al. 2008 0 o NS

Hébert et al. 2010 + + NS

Hinkka et al. 2007 NS

Kehusmaa et al. 2010

Kerse et al. 2014 0

Kono et al. 2012 NS
Kono et al. 2013

Kono et al. 2016 o) +

Kristenson et al. 2010

Moller et al. 2014

Sandberg et al. 2015a NS
Sandberg et al. 2015b
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Table 6.5: Process outcomes (continued)

Goal Empowerment Satisfaction Care Implementation
Authors attainment with care process

Leung et al. 2010

Looman et al. 2014 o
Makai et al. 2015
Looman et al. 2016a

Looman et al. 2016b

Melis et al. 2008a

Melis et al. 2008b

Metzelthin et al. 2013 NS
Metzelthin et al. 2015

Montgomery, Fallis 2003 +

Morishita et al. 1998 +

Boult et al. 2001

Reuben et al. 1999 o o

Rockwood et al. 2000 + NS

Rubenstein et al. 2007 +

Ruikes et al. 2015

Shapiro Taylor 2002 +

Tourigny et al. 2004

van Leeuwen et al. 2015

+: significant outcome in favour of the intervention; o: no significant outcome; -: significant outcome
in favour of the control group; NS: outcome not tested for significance

Health care utilization

Health care utilization did not differ substantially between frail older people receiv-
ing care as usual and preventive, integrated care. Nonetheless, we observed both
decreases and increases in utilization.

Health care utilization was the most reported outcome (n=27) (table 6.6). The focus
was mainly on secondary care since the most frequently reported outcomes were
hospital length of stay (n=19), hospital admission (n=18), nursing home admission
(n=18). Far less attention was paid to social care utilization such as psychosocial care
(n=4) or meals on wheels (n=5). The least reported outcomes were diagnostics (n=4)

and equipment (n=3).

The majority of the interventions reported no significant increase or decrease in
health care utilization in any outcome category. Despite the limited effects, some
patterns in health care utilization could be revealed. Three types of health care utili-
zation were not affected at all by integrated care: use of equipment, psychosocial care
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and day surgery. The effects of integrated care interventions on hospital care tend to
be positive; slightly more interventions showed a decrease in hospital care utilization
by the frail older people than an increase. This accounted for four types of hospital
care: admission to the emergency department, length of stay in hospital, admission
to the hospital and contact with physicians in outpatient care. On the other hand,
more increases than decreases in utilization were reported for other types of care.
Primary care increased for almost half of the interventions reporting this outcome.
For paramedical care, day care, diagnostics and meals on wheels only increases in
utilization were observed, although led by non-significant effects for all types of
healthcare utilization. The effect on nursing home admissions was ambiguous since
14 interventions found no effects, two showed a decrease in admissions (Montgomery
& Fallis, 2003; Shapiro & Taylor, 2002) and two an increase (Kerse et al., 2014; Kono
et al., 2012). In 14 interventions, the health care utilization outcomes were converted
into costs. The effects were sparse; 11 interventions find no significant effect, due
mostly to the wide variation in costs.

At intervention level, six interventions reported no significant effects at all for health
care utilization. Moreover, a substantial number (n=12) of interventions reported
more increases in health care utilization than decreases. Remarkably, the PRISMA
intervention reported increases in six types of health care utilization in the first year
of follow-up (Hébert et al., 2008), but these increases disappeared (i.e. became non-
significant) in the four-year follow-up period (Hébert et al., 2010).

The differences in outcomes in health care utilization could not be fully explained
by the differences in components or level of integration of the interventions. The
results indicated that a higher level of integration did not result in better outcomes.
For instance, for hospital length of stay, there was no organizational and financial
integration in the interventions that generated a decrease in length of stay, whereas
the interventions that had an increase in length of stay were integrated organization-
ally and financially. The one intervention that resulted in a decrease of primary care
had no functional, organizational and financial integration, whereas this was both
present and absent for interventions that found no effect or an increase in primary
care utilization.

Cost-effectiveness

Our systematic review showed limited evidence for the cost-effectiveness of pre-
ventive, integrated care interventions for frail older people. Cost-effectiveness was
determined for nine interventions, of which three stated they were cost-effective
(table 6.7). Generally we observed no significant differences in total cost between
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Table 6.6: Health care utilization
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Béland et al. 2006 - + o o o
Bleijenberg et al. 2014 - [ [
Drubbel et al. 2014 NS NS NS NS NS NS o
Burns et al. 1995 o +
Burns et al. 2000 + o)
Dalby et al. 2000 o o o o o -
de Stampa et al. 2014 +/- +
Ekdahl et al. 2016 - -0 o o o+ o o o
Engelhardt et al. 1996 - o o O + 0 0 o o
Toseland et al. 1996 - o) o o o o o0 o o
O’Donnell, Toseland 1997 - o o o o o
Fairhall et al. 2015 o) o) - o) o) o)
Gagnon et al. 1999 o o -
Gray et al. 2010 o o - o o o o -
Hébert et al. 2008 - o) - - - - o o - -/+ o o
Hébert et al. 2010 o o o o0 o o o o -/+ o o
Hinkka et al. 2007
Kehusmaa et al. 2010 o o o o o) [ o o0 o -
Kerse et al. 2014 o o + o o] -
Kono et al. 2012 - - o
Kono et al. 2013 +
Kono et al. 2016 o [ [ o
Kristenson et al. 2010
Moller et al. 2014
Sandberg et al. 2015a + o o +
Sandberg et al. 2015b o) o [ o
Leung et al. 2010
Looman et al. 2014 o o o o o
Makai et al. 2015 - o o o o o o o0 o o o
Looman et al. 2016a
Looman et al. 2016b - o o0 o o [ o o
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Table 6.6: (continued)
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Melis et al. 2008a
Melis et al. 2008b O o O o o o o o] o
Metzelthin et al. 2013
Metzelthin et al. 2015 - o - o o o o o
Montgomery, Fallis 2003 - - o + + -
Morishita et al. 1998
Boult et al. 2001 o - o] o @] 0
Reuben et al. 1999
Rockwood et al. 2000 o
Rubenstein et al. 2007 o o
Ruikes et al. 2015 o o]
Schreader et al. 2008 + + o0 [
Shapiro Taylor 2002 +
Tourigny et al. 2004 -/+ 0 - - [¢)
van Leeuwen et al. 2015 [} NS NS NS o NS NS NS o o}

+: significant outcome in favour of the intervention (i.e. decrease in health care utilization); o: no
significant outcome; -: significant outcome in favour of the control group (i.e. increase in health care
utilization); +/- significant outcome both in favour of the intervention and the control group within
one category (i.e. both decrease and increase in health care utilization within one category); NS:
outcome not tested for significance

the preventive, integrated care interventions and care as usual. The total costs of
two interventions were higher than care as usual (Gray et al., 2010; Kehusmaa et al.,
2010) due mostly to high intervention costs rather than any increase in health care

utilization.

Besides the limited cost savings, the effects of the interventions were also modest,
particularly in terms of quality-adjusted life years (QALY). Seven studies chose QALY
as an effect measure and one study adopted another measure for health-related qual-
ity of life. None of these interventions found an effect in favour of the intervention.
Two significant effects were established: quality of care for APTcare and frailty for
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Table 6.7: Cost-effectiveness

Authors perspective costs effect measure effects cost-effective
Drubbel et al. 2014 societal o QALY o} yes - 95% WTP
€20,000

Fairhall et al. 2015 health care o frailty; QALY +/0 yes - 80% WTP AU

funder $50,000
Gray et al. 2010 provincial - quality of care + no

Ministry of

Health

Kehusmaa et al. 2010 societal - functional independence; o no
health-related quality
of life

Makai et al. 2015 societal o) QALY; ICECAP no
Looman et al. 2016b societal o QALY no

Melis et al. 2008b

health care

% successful treatment

yes - 75% WTP

system €34,000
Metzelthin et al. 2015 societal [ disability; QALY o) no
Sandberg et al. 2015 societal [} QALY o no
van Leeuwen et al. 2015 societal [} ADL & IADL; physical [} no
health; mental health;
QALY

+: significant outcome in favour of the intervention’ 0: no significant outcome; -: significant outcome
in favour of the control group

FIT. These effect measures were more properly aligned to the two interventions.
APTcare, for instance, was a disease management programme and quality of care was
determined by specific performance measures for each chronic disease. FIT strongly
focused on frailty by assessing specific frailty characteristics and implementing spe-
cific interventions for each frailty condition.

Due to their modest effects, the majority of interventions were not cost-effective.
Three interventions had a high probability of being cost-effective, 75% at a willing-
ness to pay 20,000 euro (Drubbel, 2014), 95% at 34,000 euros (Melis et al., 2008)
and 80% at 50,000 dollars (Fairhall et al., 2015). These three interventions had some
features in common: the absence of case management, a single entry-point, informa-
tion system, and organizational and financial integration. These elements were both
present and absent in the seven interventions that were not cost-effective.

Discussion

The widespread interest in preventive, integrated care has generated high expecta-
tions for improving the organization of care for community-dwelling frail older
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people. The aim of this study was to systematically review the empirical evidence for
its effectiveness and cost-effectiveness to test these expectations. Our results showed
that the fragmented evidence is not compelling.

Preventive, integrated care is not likely to be effective since the majority of the re-
ported outcomes show no effect. Less frequently reported outcomes were most prom-
ising such as care process, well-being and life satisfaction, even as outcomes closely
aligned to the aim of the interventions such as frailty and fall prevention. However,
when interventions were specifically aimed at ADL, IADL and physical functioning,
effects were less likely to be substantiated. The evidence for health care utilization
was mixed but preventive, integrated care did not lead to clear cost reductions or
substitution of health care and cost-effectiveness was limited., Our review showed
no clear relation between (cost-) effectiveness and specific preventive, integrated
elements or levels of integration. The more integrated interventions, in particular in
terms of functional, normative, organizational and financial integration, tended not
to result in more effectiveness. Differences in outcomes could neither be explained by
the quality of the studies, the sample size, nor the follow-up period.

Another important result of our systematic review was that populations, interventions
and outcomes differed substantially which made it extremely difficult to compare
both interventions and evaluation studies. Firstly, fragmentation was caused by the
heterogeneity of the target population of the interventions. No consensus existed on
the definition of frailty since the inclusion criteria of the participants were formulated
differently in literally all studies. Frailty was mostly related to the physical domain of
functioning, but the psychological and social domain were gradually incorporated as
well. In the inclusion criteria, the physical domain was very frequently translated to
dependency in ADL or IADL, whereas previous research has shown that frailty is a
different condition than disability (Fried, Ferrucci, Darer, Williamson, & Anderson,
2004; Lutomski et al., 2014). Secondly, the interventions were built up differently in
terms of elements and level of integration. Some common elements could be derived,
such as assessments and care plans but their follow-up varied between interventions
and was not clearly described in the intervention descriptions. Also the role of preven-
tion differed between interventions. Secondary prevention was part of all interven-
tions due to the comprehensive geriatric assessment and care plans. Nevertheless,
screening the older population for frailty was less common. Only few interventions
paid explicit attention to self-management, health education and empowerment in
the follow-up of frail older people; thus tertiary prevention was limited. Besides the
differences in the elements, the level of integration of the interventions also varied.
Some were organizationally integrated interventions but were not normatively and
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functionally integrated and vice versa. Thirdly, the fragmentation of the evaluation
research is caused predominantly by the extensive variation in outcome measures.
Some main categories that nearly always are considered to determine the (cost-)
effectiveness of preventive integrated care can be distinguished: ADL and IADL,
hospitalization and nursing home admission. But besides these commonalities, the
outcomes were dispersed, ranging from vitality to desire for institutionalization
for frail older people and caregivers. Many different measurement instruments
were used for these outcomes which fragmented the evidence even more and made
comparisons more difficult. Although measurements of health care utilization were
consistently by self-report or from registrations, the outcomes typically focused on
health care rather than social care and were distinctive for each intervention. These
differences also implied that the cost of preventive, integrated care was calculated
differently for each intervention.

Interpretation of results in the context of other studies

Our results added nuances to the high expectations for integrated care in the litera-
ture. Some theoretical studies on (general) integrated care state that it could pursue
a wide range of aims. (Kodner & Spreeuwenberg, 2002). However, our results were
in line with other empirical reviews on integrated care interventions for older people.
Previous research also emphasized the unconvincing effects on health outcomes
(Eklund & Wilhelmson, 2009; Johri et al., 2003; Low, Yap, & Brodaty, 2011; Stokes
etal., 2015; You et al., 2012). The positive effect on well-being was confirmed in a sys-
tematic review on case management of frail older people and people with dementia
(You et al., 2012). Our results confirmed the lack of emphasis on informal caregivers
and professionals, in particular (Eklund & Wilhelmson, 2009; Johri et al., 2003;
Stokes et al., 2015; You et al., 2012). Previous research showed similar results for the
care process but this outcome was considered far less often than health outcomes and
health care utilization. Integrated care for patients with chronic diseases also resulted
in improvement of the quality of care (Ouwens et al., 2005) and case management
for older people resulted in fewer unmet service needs (You et al., 2012). However,
our review did not show encouraging effects on care satisfaction, in contrast to case
management interventions (Stokes et al., 2015). Our results mitigate the effects of
integrated care on health care utilization. Two previous reviews showed a decrease
in hospitalization and institutionalization (Eklund & Wilhelmson, 2009; Johri et al.,
2003). Our results were less conclusive when more types of health and social care
utilization were considered. Indeed, there was an indication that hospital care might
decrease because of integrated care intervention but the effect on institutionalization
was inconsistent in our review. Our broader range of outcomes also showed increases
in health care utilization, mostly for primary care.
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Strengths and limitations

The strength of this systematic review is the comprehensive overview it provides in
terms of both interventions and outcomes. Analysing the interventions with the Val-
entijn theoretical framework with an additional focus on prevention provided useful
insights into the various components of integrated care and the different levels of
integration in relation to the wide range of outcomes Besides the included articles,
we also considered corresponding study protocols in order to provide all available
information on the interventions. Furthermore, we considered all types of outcomes,
divided into five categories, one of which was cost-effectiveness for which systematic
evidence is scarce (Ouwens et al., 2005; Stokes et al., 2015).

The first limitation of our systematic review is that we did not perform a meta-
analysis. We were not able to do a meta-analysis because of the substantial differ-
ences in population, interventions, research designs and the wide range of outcomes
measured with different instruments. Our aim was to present the bigger picture
rather than limiting ourselves to a selection of more common outcome categories.
The most common outcomes were ADL/IADL, physical functioning, mortality, hos-
pital admissions, home care and institutionalization. However, this would have been
too restricted to fully explore the potential effectiveness of preventive, integrated
care. Our research showed that effects can be observed in other outcomes, such as
care process or well-being.

In providing this broad overview, we had to categorize the outcome measures,
which is the second limitation of our study. Many different operationalisations of
outcomes could be distinguished, especially for ADL/TADL, physical functioning,
hospital admissions and well-being. A concrete example is the category of hospital-
ization that not only includes actual hospitalization, but also the number of multiple,
acute, subacute, planned, and total hospitalizations. Another example was physical
functioning, for which the following measurements were used in a single interven-
tion: physical functioning, number of restricted activities days, number of bed days,
physical performance test, NIA battery score and physical health summary scale
(Reuben et al., 1999). In these cases, we adopted an optimistic approach; if one of the
outcomes within a category had a positive effect, we reported it as a positive outcome
for that category.

The last limitation is the moderate state of empirical evidence, risk of bias and qual-
ity of the studies. This was partly due to our inclusion criterion on controlled designs,
which implied that non-randomized trials were also included and that increased
the risk of bias. Yet, a more important contributor to the moderate risk of bias was
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the lack of information in the evaluation studies. The number of EPOC criteria we
determined as ‘unclear risk’ was approximately equivalent to the number of criteria
determined as ‘high risk’.

Implications for research, policy and practice

The first implication is that the heterogeneity of frail older people in the community
should be further explored. The population of the interventions differed substantially
between and within interventions. Several studies adopted a narrow definition of
frailty, focusing on the physical domain, but more recent studies also considered the
psychological and social domain. Still, there is no consensus on the definition and
measurement of frailty (Dent, Kowal, & Hoogendijk, 2016) and thereby on identify-
ing which community-dwelling older people would benefit most from the preventive,
integrated care interventions (Collard, Boter, Schoevers, & Oude Voshaar, 2012).
Researchers have become increasingly aware of complexity and heterogeneity (see
also (Eklund & Wilhelmson, 2009)) and recently, have distinguished subpopulations
of physically frail older people (Lafortune, Béland, Bergman, & Ankri, 2009; Liu,
2014). These subpopulations could further unravel frailty and support profession-
als in daily practice. However, in evaluations of studies into preventive, integrated
care, the population of frail older people is still considered as a single group and no
distinction is made between the characteristics of the frail older people. When the
population of the intervention is more heterogeneous, it might be harder to achieve
effectiveness (Ferrucci et al., 2004; Lette, Baan, van den Berg, & de Bruin, 2015).
Accordingly, a possible explanation for the limited effectiveness of integrated care
might be that it is more beneficial for certain subpopulations of frail older people;
this hypothesis should be explored further.

The second implication is that further research should provide better insight into
the term ‘effectiveness’ for community-dwelling frail older people before extensive
(expensive) preventive, integrated care interventions are designed, implemented and
evaluated. It is crucial to explore what specific outcomes can be influenced for the
frail older population in the community — who are deteriorating in multiple domains
of functioning — and their informal caregivers. Likewise, it is fundamental to for-
mulate realistic expectations for what preventive, integrated care can achieve. Our
systematic review challenges the important role that physical domain of functioning
plays in preventive, integrated care for frail older people and its evaluation research.
Many professionals involved in integrated care aim specifically at improving ADL/
IADL or at preventing functional decline with limited effectiveness. An important
question for practice, policy and research is whether we can expect a positive effect
for ADL/IADL in preventive, integrated care at all. In fact, a recent systematic review
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proved that it is very difficult to influence ADL limitations for the older population
(van der Vorst et al., 2016). The QALY is another outcome that might be less suitable
for determining cost-effectiveness for the community-dwelling frail older population.
This outcome is widely used in the curative sector and is known for its comparability
across populations and interventions (Drummond, Sculpher, Claxton, Stoddart, &
Torrance, 2005). None of the interventions found an effect on health-related quality
of life and previous research has also confirmed that it might be less appropriate
for frail older people (Comans, Peel, Gray, & Scuftham, 2013; Makai, 2014). Our
systematic review provides useful support for a shift from (psychical) functioning
to well-being in preventive, integrated care and, correspondingly, its evaluation
research. Also well-being of informal caregivers should be considered since the role
of informal caregivers has become more prominent in the care for frail older people
(Grootegoed & Van Dijk, 2012). Primary care professionals are originally trained to
adopt a monodisciplinary, disease-specific approach (Lette et al., 2015) but preven-
tive, integrated care requires a more holistic approach including an important role
for well-being (Schuurmans, 2004; Valentijn et al., 2013). Previous research has
shown dimensions of well-being for frail older people such as affection and doing
things that make you feel valued (Coast et al., 2008; Schuurmans, 2004) but more
research is required, also on well-being of informal caregivers.

Our systematic review indicates that we possibly need to shift our focus from ef-
fectiveness in terms of clinical outcomes to the process of integrated care. Integra-
tion implies “bringing together or merging the elements or components that were
formerly separate” (Kodner & Spreeuwenberg, 2002) and integrated care is one
strategy designed to solve the fragmentation of care, lack of continuity and coordina-
tion (Fabbricotti, 2007; Kodner, 2009). However, our review shows that the focus of
research is mainly on health and health care utilization outcomes rather than on the
care process. The evidence thus far on care process outcomes is rather promising.
Consequently, professionals, researchers and policymakers might need to shift their
expectations of the influence of integrated care from health outcomes to achieving
organizational aims such as maintaining continuity and integrating health, social
and informal care. This requires further empirical work on valid measurement in-
struments for the care process (see also (Bautista, Nurjono, Lim, Dessers, & Vrijhoef,
2016)), as well as on outcomes for the professionals.

Future research should provide recommendations on specific cost drivers of preven-
tive, integrated care for frail older people. Researchers considered various types of
costs to determine the cost-effectiveness of preventive, integrated interventions.
There seems to be some consensus on the consideration of hospital care, nursing
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home admissions, home care and primary care but until now other types of care such
as paramedical care and different forms of social care (psychosocial care, meals on
wheels, day care) have often been neglected.

A final implication is that researchers might want to adopt a less static approach
to research since both integration and frailty are dynamic, complex processes. The
evaluations are summative; researchers have taken two to four quantitative snap-
shots in time. However, it might be useful to monitor both the frail older people and
the integration process more closely and continuously. Integration is very complex
since it involves overcoming several barriers to integration (Kodner, 2009; Valentijn
et al., 2013). Close continuous monitoring would also lead to more transparency on
the specific contents of the interventions, particularly the follow-up, since the de-
scription of the interventions in the current type of evaluation research is limited (see
also (Eklund & Wilhelmson, 2009)). Action research, which integrates research and
practice in close co-operation could be a future direction of study in order to improve
daily care practice (Meyer, 2000).

Conclusion

The diverse and high expectations for preventive, integrated care for community-
dwelling frail older people in research, policy and practice should be tempered
slightly. Our systematic review does not provide a solid base of evidence, particularly
for important policy aims such as preventing functional decline and institutionaliza-
tion. Effectiveness may be pursued in other outcomes, such as well-being and care
processes. The level of integration is not decisive since higher level of integration does
not seem to lead to better outcomes. More attention should be devoted to explor-
ing effectiveness for subgroups of frail older people. Researchers in integrated care
should be more aware of the underlying principles of the topic of integrated care:
they should integrate their research, consider continuity and differentiate between
frail older people.



Systematic review = 61

References

Bautista, M. A. C., Nurjono, M., Lim, Y. W., Dessers, E., & Vrijhoef, H. J. (2016). Instruments mea-
suring integrated care: A systematic review of measurement properties. Milbank Quarterly,
Dec;94(4):862-917.

Béland, F., Bergman, H., Lebel, P., Clarfield, A. M., Tousignant, P., Contandriopoulos, A. P., & Dal-
laire, L. (2006). A system of integrated care for older persons with disabilities in Canada:
Results from a randomized controlled trial. J Gerontol Ser A Biol Sci Med Sci, 61, 367-373.

Boult, C., Boult, L. B., Morishita, L., Dowd, B., Kane, R. L., & Urdangarin, C. F. (2001). A randomized
clinical trial of outpatient geriatric evaluation and management. Journal of the American
Geriatrics Society, 49(4), 351-359.

Bramer, W. M., Giustini, D., Kramer, B. M., & Anderson, P. (2013). The comparative recall of google
scholar versus PubMed in identical searches for biomedical systematic reviews: A review of
searches used in systematic reviews. Systematic Reviews, 2(1), 1.

Burns, R., Nichols, L. O., Martindale-Adams, J., & Graney, M. J. (2000). Interdisciplinary geriatric
primary care evaluation and management: Two-Year outcomes. Journal of the American
Geriatrics Society, 48(1), 8-13.

Burns, R., Nichols, L. O., Graney, M. J., & Cloar, F. T. (1995). Impact of continued geriatric outpatient
management on health outcomes of older veterans. Archives of Internal Medicine, 155(12),
1313-1318.

Clark, J. (2001). Preventive home visits to elderly people. Their effectiveness cannot be judged by
randomised controlled trials. BMJ (Clinical Research Ed.), 323(7315), 708.

Coast, J., Flynn, T. N., Natarajan, L., Sproston, K., Lewis, J., Louviere, J. J., & Peters, T. J. (2008).
Valuing the ICECAP capability index for older people. Social Science & Medicine, 67(5), 874-
882.

Collard, R. M., Boter, H., Schoevers, R. A., & Oude Voshaar, R. C. (2012). Prevalence of frailty in
community-dwelling older persons: A systematic review. J Am Geriatr Soc, 60(8), 1487-1492.

Comans, T. A., Peel, N. M., Gray, L. C., & Scuffham, P. A. (2013). Quality of life of older frail persons
receiving a post-discharge program. Health and Quality of Life Outcomes, 11(1), 1.

Dalby, D. M., Sellors, J. W., Fraser, F. D., Fraser, C., van Ineveld, C., & Howard, M. (2000). Effect of
preventive home visits by a nurse on the outcomes of frail elderly people in the community: A
randomized controlled trial. CMAJ, 162(4), 497-500.

De Stampa, M., Vedel, L., Buyck, J. F., Lapointe, L., Bergman, H., Beland, F., & Ankri, J. (2014).
Impact on hospital admissions of an integrated primary care model for very frail elderly
patients. Arch Gerontol Geriatr, 58, 350-355.

Dent, E., Kowal, P., & Hoogendijk, E. O. (2016). Frailty measurement in research and clinical prac-
tice: A review. European Journal of Internal Medicine, 31, 3-10.

Drubbel, I. (2014). Frailty screening in older patients in primary care using routine care data. PhD
Thesis, Utrecht University.

Drummond, M. F., Sculpher, M. J., Claxton, K., Stoddart, G. L., & Torrance, G. W. (2005). Methods
for the economic evaluation of health care programmes (3rd edition ed.) Oxford: Oxford
university press.

Effective Practice and Organisation of Care (EPOC). (2015). Suggested risk of bias criteria for EPOC
reviews. EPOC resources for review authors. Oslo: Norwegian knowledge centre for the health
services. Retrieved from http://epoc.cochrane.org/epoc-specific-resources-review-authors



62

Erasmus University Rotterdam

Ekdahl, A. W., Alwin, J., Eckerblad, J., Husberg, M., Jaarsma, T., Mazya, A. L., . . . Carlsson, P.
(2016). Long-term evaluation of the ambulatory geriatric assessment: A frailty intervention
trial (AGe-FIT): Clinical outcomes and total costs after 36 months. J.Am.Med.Dir.Assoc., 17,
263-268.

Eklund, K., & Wilhelmson, K. (2009). Outcomes of coordinated and integrated interventions target-
ing frail elderly people: A systematic review of randomised controlled trials. Health Soc Care
Community, 17, 447-458.

Elkan, R., Kendrick, D., Dewey, M., Hewitt, M., Robinson, J., Blair, M., . . . Brummell, K. (2001).
Effectiveness of home based support for older people: Systematic review and meta-analysis.
BMJ (Clinical Research Ed.), 323(7315), 719-725.

Engelhardt, J., Toseland, R., & O’Donnell, J. (1996). The effectiveness and efficiency of outpatient
geriatric evaluation and management. J Am Geriatr Soc, 44, 847-856.

Evers, S., & Paulus, A. (2015). Health economics and integrated care: A growing and challenging
relationship. Int J Integr Care, 15(2)

Fabbricotti, I. N. (2007). Zorgen voor zorgketens [Taking care of integrated care]. PhD Thesis,
Erasmus University Rotterdam.

Fairhall, N., Sherrington, C., Kurrle, S. E., Lord, S. R., Lockwood, K., Howard, K., . . . Aggar, C.
(2015). Economic evaluation of a multifactorial, interdisciplinary intervention versus usual
care to reduce frailty in frail older people. Journal of the American Medical Directors As-
sociation, 16(1), 41-48.

Ferrucci, L., Guralnik, J. M., Studenski, S., Fried, L. P., Cutler, G. B., & Walston, J. D. (2004).
Designing randomized, controlled trials aimed at preventing or delaying functional decline
and disability in frail, older persons: A consensus report. Journal of the American Geriatrics
Society, 52(4), 625-634.

Fried, L. P., Ferrucci, L., Darer, J., Williamson, J. D., & Anderson, G. (2004). Untangling the con-
cepts of disability, frailty, and comorbidity: Implications for improved targeting and care. The
Journals of Gerontology.Series A, Biological Sciences and Medical Sciences, 59(3), 255-263.

Fried, L. P., Tangen, C. M., Walston, J., Newman, A. B., Hirsch, C., Gottdiener, J., . . . Cardiovascular
Health Study Collaborative Research Group. (2001). Frailty in older adults: Evidence for a
phenotype. The Journals of Gerontology.Series A, Biological Sciences and Medical Sciences,
56(3), M146-56.

Gagnon, A. J., Schein, C., McVey, L., & Bergman, H. (1999). Randomized controlled trial of nurse
case management of frail older people. J Am Geriatr Soc, 47, 1118-1124.

Gobbens, R. J. J., & van Assen, M. A. L. M. (2014). The prediction of quality of life by physical,
psychological and social components of frailty in community-dwelling older people. Quality
of Life Research, 23(8), 2289-2300.

Gobbens, R. J. J., Luijkx, K. G., Wijnen-Sponselee, M. T., & Schols, J. M. G. A. (2010). Towards an
integral conceptual model of frailty. The Journal of Nutrition, Health & Aging, 14(3), 175-181.

Gray, D., Armstrong, C. D., Dahrouge, S., Hogg, W., & Zhang, W. (2010). Cost-effectiveness of an-
ticipatory and preventive multidisciplinary team care for complex patients: Evidence from
a randomized controlled trial. Canadian Family Physician Medecin De Famille Canadien,
56(1), e20-9.

Grootegoed, E., & Van Dijk, D. (2012). The return of the family? Welfare state retrenchment and
client autonomy in long-term care. Journal of Social Policy, 41(4), 677-694.



Systematic review = 63

Hébert, R., Raiche, M., Dubois, M. F., Gueye, N. R., Dubuc, N., & Tousignant, M. (2010). Impact of
PRISMA, a coordination-type integrated service delivery system for frail older people in Que-
bec (Canada): A quasi-experimental study. J Gerontol B Psychol Sci Soc Sci, 65 B, 107-118.

Hébert, R., Dubois, M. F., Raiche, M., Dubuc, N., & Group, P. R. E. (2008). The effectiveness of the
PRISMA integrated service delivery network: Preliminary report on methods and baseline
data. Int J Integr Care, 8, e03.

Hinkka, K., Karppi, S. L., Pohjolainen, T., Rantanen, T., Puukka, P., & Tilvis, R. (2007). Network-
based geriatric rehabilitation for frail elderly people: Feasibility and effects on subjective
health and pain at one year. J.Rehabil. Med., 39, 473-478.

Johri, M., Beland, F., & Bergman, H. (2003). International experiments in integrated care for the
elderly: A synthesis of the evidence. International Journal of Geriatric Psychiatry, 18, 222-
235.

Kehusmaa, S., Autti-Ramo, 1., Valaste, M., Hinkka, K., & Rissanen, P. (2010). Economic evaluation
of a geriatric rehabilitation programme: A randomized controlled trial. Journal of Rehabilita-
tion Medicine, 42(10), 949-955.

Kerse, N., McLean, C., Moyes, S. A., Peri, K., Ng, T., Wilkinson-Meyers, L., . .. Connolly, M. (2014).
The cluster-randomized BRIGHT trial: Proactive case finding for community-dwelling older
adults. Ann Fam Med, 12, 514-524.

Kodner, D. L. (2009). All together now: A conceptual exploration of integrated care. Healthcare
Quarterly (Toronto, Ont.), 13 Spec No, 6-15.

Kodner, D. L., & Spreeuwenberg, C. (2002). Integrated care: Meaning, logic, applications, and impli-
cations - a discussion paper. Int J Integr Care, 14(2)

Kono, A., Izumi, K., Yoshiyuki, N., Kanaya, Y., & Rubenstein, L. Z. (2016). Effects of an updated
preventive home visit program based on a systematic structured assessment of care needs for
ambulatory frail older adults in japan: A randomized controlled trial. J Gerontol A Biol Sci
Med Sci, 71(12), 1631-1637.

Kono, A., Kanaya, Y., Fujita, T., Tsumura, C., Kondo, T., Kushiyama, K., & Rubenstein, L. Z. (2012).
Effects of a preventive home visit program in ambulatory frail older people: A randomized
controlled trial. J Gerontol A Biol Sci Med Sci, 67, 302-309.

Kono, A., Kanaya, Y., Tsumura, C., & Rubenstein, L. Z. (2013). Effects of preventive home visits on
health care costs for ambulatory frail elders: A randomized controlled trial. Aging Clin Exp
Res, 25, 575-581.

Kristensson, J., Ekwall, A. K., Jakobsson, U., Midlov, P., & Hallberg, I. R. (2010). Case managers
for frail older people: A randomised controlled pilot study. Scand J Caring Sci, 24, 755-763.

Lacas, A., & Rockwood, K. (2012). Frailty in primary care: A review of its conceptualization and
implications for practice. BMC Med, Jan 11(10), 4.

Lafortune, L., Béland, F., Bergman, H., & Ankri, J. (2009). Health status transitions in community-
living elderly with complex care needs: A latent class approach. BMC Geriatrics, 9(6)

Lette, M., Baan, C. A., van den Berg, M., & de Bruin, S. R. (2015). Initiatives on early detection and
intervention to proactively identify health and social problems in older people: Experiences
from the Netherlands. BMC Geriatr., 15(143).

Leung, A. Y., Lou, V. W., Chan, K. S., Yung, A., & Chi, L. (2010). Care management service and falls
prevention: A case-control study in a chinese population. J Aging Health, 22, 348-361.

Liu, L. F. (2014). The health heterogeneity of and health care utilization by the elderly in taiwan. Int
J Environ Res Public Health, 11, 1384-1397.



64 Erasmus University Rotterdam

Looman, W. M., Fabbricotti, I. N., de Kuyper, R., & Huijsman, R. (2016). The effects of a pro-active
integrated care intervention for frail community-dwelling older people: A quasi-experimental
study with the GP-practice as single entry point. BMC Geriatr., 16, 43.

Looman, W. M., Fabbricotti, I. N., & Huijsman, R. (2014). The short-term effects of an integrated
care model for the frail elderly on health, quality of life, health care use and satisfaction with
care. Int J Integr Care, 14, €034.

Looman, W. M., Huijsman, R., Bouwmans-Frijters, C., Stolk, E. A., & Fabbricotti, I. N. (2016). Cost-
effectiveness of the ‘Walcheren Integrated Care Model’ intervention for community-dwelling
frail elderly. Fam Pract, 33, 154-160.

Low, L. F., Yap, M., & Brodaty, H. (2011). A systematic review of different models of home and com-
munity care services for older persons. BMC Health Serv Res, 11, 93.

Lutomski, J. E., Baars, M., Boter, H., Buurman, B., Elzen, W. d., Jansen, A., . . . Olde Rikkert, M.
(2014). Frailty, disability, and multi-morbidity: The relationship with quality of life and
healthcare costs in elderly people. Nederlands Tijdschrift Geneeskunde, 158, A7297.

Makai, P. (2014). Moving beyond the QALY: Economic evaluation in health and social care for
elderly populations. PhD Thesis, Erasmus University Rotterdam.

Makai, P., Looman, W., Adang, E., Melis, R., Stolk, E., & Fabbricotti, I. (2015). Cost-effectiveness of
integrated care in frail elderly using the ICECAP-O and EQ-5D: Does choice of instrument
matter? Eur J Health Econ, 16, 437-450.

Melis, R. J., Adang, E., Teerenstra, S., van Eijken, M. I., Wimo, A., van Achterberg, T., . . . Rikkert,
M. G. (2008). Cost-effectiveness of a multidisciplinary intervention model for community-
dwelling frail older people. The Journals of Gerontology.Series A, Biological Sciences and
Medical Sciences, 63(3), 275-282.

Melis, R. J. F., van Eijken, M. L. J., Teerenstra, S., van Achterberg, T., Parker, S. G., Borm, G. F., .
. . Rikkert, M. (2008). A randomized study of a multidisciplinary program to intervene on
geriatric syndromes in vulnerable older people who live at home (Dutch EASYcare study).
J.Gerontol.Ser.A-Biol.Sci.Med.Sci., 63, 283-290.

Metzelthin, S. F., van Rossum, E., de Witte, L. P., Ambergen, A. W., Hobma, S. O., Sipers, W., &
Kempen, G. 1. (2013). Effectiveness of interdisciplinary primary care approach to reduce dis-
ability in community dwelling frail older people: Cluster randomised controlled trial. Bmyj,
347, 15264.

Metzelthin, S. F., van Rossum, E., Hendriks, M. R., De Witte, L. P., Hobma, S. O., Sipers, W., &
Kempen, G. I. (2015). Reducing disability in community-dwelling frail older people: Cost-
effectiveness study alongside a cluster randomised controlled trial. Age and Ageing, 44(3),
390-396.

Meyer, J. (2000). Using qualitative methods in health related action research. British Medical
Journal, 320(7228), 178.

Mobher, D., Liberati, A., Tetzlaff, J., & Altman, D. G. (2009). Preferred reporting items for systematic
reviews and meta-analyses: The PRISMA statement. Annals of Internal Medicine, 151(4),
264-269.

Moller, U. O., Kristensson, J., Midlov, P., Ekdahl, C., & Jakobsson, U. (2014). Effects of a one-year
home-based case management intervention on falls in older people: A randomized controlled
trial. J Aging Phys Act, 22, 457-464.

Montgomery, P. R., & Fallis, W. M. (2003). South Winnipeg integrated geriatric program (SWING):
A rapid community-response program for the frail elderly. Can J Aging, 22, 275-281.



Systematic review = 65

Morishita, L., Boult, C., Boult, L., Smith, S., & Pacala, J. T. (1998). Satisfaction with outpatient
geriatric evaluation and management (GEM). Gerontologist, 38, 303-308.

Mur-Veeman, 1., Hardy, B., Steenbergen, M., & Wistow, G. (2003). Development of integrated care
in England and the Netherlands: Managing across public—private boundaries. Health Policy,
65(3), 227-241.

O’Donnell, J. C., & Toseland, R. W. (1997). Does geriatric evaluation and management improve the
health behavior of older veterans in psychological distress? J Aging Health, 9, 473-497.

Oliver, D., Foot, C., & Humphries, R. (2014). Making our health and care systems fit for an ageing
population. London: The King’s Fund.

Ouwens, M., Wollersheim, H., Hermens, R., Hulscher, M., & Grol, R. (2005). Integrated care pro-
grammes for chronically ill patients: A review of systematic reviews. International Journal
for Quality in Health Care : Journal of the International Society for Quality in Health Care,
17(2), 141-146.

Reuben, D. B., Frank, J. C., Hirsch, S. H., McGuigan, K. A., & Maly, R. C. (1999). A randomized
clinical trial of outpatient comprehensive geriatric assessment coupled with an intervention
to increase adherence to recommendations. Journal of the American Geriatrics Society,
47(3), 269-276.

Rockwood, K., Stadnyk, K., Carver, D., MacPherson, K. M., Beanlands, H. E., Powell, C., . .. Tonks, R.
S. (2000). A clinimetric evaluation of specialized geriatric care for rural dwelling, frail older
people. J Am Geriatr Soc, 48, 1080-1085.

Rubenstein, L. Z., Alessi, C. A., Josephson, K. R., Trinidad Hoyl, M., Harker, J. O., & Pietruszka, F. M.
(2007). A randomized trial of a screening, case finding, and referral system for older veterans
in primary care. J Am Geriatr Soc, 55, 166-174.

Ruikes, F. G. H., Zuidema, S. U., Akkermans, R. P., Assendelft, W. J. J., Schers, H. J., & Koopmans, R.
T. C. M. (2016). Multicomponent program to reduce functional decline in frail elderly people:
A cluster controlled trial. J Am Board Fam Med, 29, 209-217.

Sandberg, M., Jakobsson, U., Midlov, P., & Kristensson, J. (2015). Cost-utility analysis of case man-
agement for frail older people: Effects of a randomised controlled trial. Health Econ Rev,
5(1): 51

Sandberg, M., Kristensson, J., Midlov, P., & Jakobsson, U. (2015). Effects on healthcare utilization of
case management for frail older people: A randomized controlled trial (RCT). Arch Gerontol
Geriatr, 60, 71-81.

Schraeder, C., Fraser, C. W., Clark, I., & Long, B. (2008 Nov). Evaluation of a primary care nurse
case management intervention for chronically ill community dwelling older people. Journal
of Clinical Nursing, 17(11¢), 407-417.

Schuurmans, J. (2004). Promoting well-being in frail elderly people. Theory and intervention. PhD
Thesis, University of Groningen.

Shapiro, A., & Taylor, M. (2002). Effects of a community-based early intervention program on the
subjective well-being, institutionalization, and mortality of low-income elders. The Geron-
tologist, 42(3): 334-341.

Slaets, J. P. J. (2006). Vulnerability in the elderly: Frailty. Medical Clinics of North America, 90,
593-601.

Stokes, J., Panagioti, M., Alam, R., Checkland, K., Cheraghi-Sohi, S., & Bower, P. (2015). Effective-
ness of case management for ‘at risk’ patients in primary care: A systematic review and meta-
analysis. PLoS One, 10.



66 Erasmus University Rotterdam

Stuck, A. E., Egger, M., Hammer, A., Minder, C. E., & Beck, J. C. (2002). Home visits to prevent
nursing home admission and functional decline in elderly people: Systematic review and
meta-regression analysis. Jama, 287(8), 1022-1028.

Toseland, R. W., O’Donell, J. C., Engelhardt, J. B., Hendler, S. A., Richie, J. T., & Jue, D. (1996).
Outpatient geriatric evaluation and management: Results of a randomized trial. Med Care,
34(6), 624-640.

Tourigny, A., Durand, P., Bonin, L., Hebert, R., & Rochette, L. (2004). Quasi-experimental study of
the effectiveness of an integrated service delivery network for the frail elderly. Can J Aging,
23, 231-246.

Valentijn, P. P., Schepman, S. M., Opheij, W., & Bruijnzeels, M. A. (2013). Understanding integrated
care: A comprehensive conceptual framework based on the integrative functions of primary
care. Int J Integr Care, 13(1), 655-679.

van der Vorst, A., Zijlstra, G. R., De Witte, N., Duppen, D., Stuck, A. E., Kempen, G. I, ... D-SCOPE
Consortium. (2016). Limitations in activities of daily living in community-dwelling people
aged 75 and over: A systematic literature review of risk and protective factors. PloS One,
11(10), e0165127.

Van Leeuwen, K. M., Bosmans, J. E., Jansen, A. P. D., Hoogendijk, E. O., Muntinga, M. E., Van Hout,
H.P.J.,...VanTulder, M. W. (2015). Cost-effectiveness of a chronic care model for frail older
adults in primary care: Economic evaluation alongside a stepped-wedge cluster-randomized
trial. J Am Geriatr Soc, 63, 2494-2504.

Vanselow, N. A., Donaldson, M. S., & Yordy, K. D. (1995). A new definition of primary care. Jama,
273(3), 192-192.

Vedel, 1., De Stampa, M., Bergman, H., Ankri, J., Cassou, B., Blanchard, F., & Lapointe, L. (2009).
Healthcare professionals and managers’ participation in developing an intervention: A pre-
intervention study in the elderly care context. Implementation Science, 4(1), 1.

Wiles, J. L., Leibing, A., Guberman, N., Reeve, J., & Allen, R. E. (2012). The meaning of “aging in
place” to older people. The Gerontologist, 52(3), 357-366.

You, E. C., Dunt, D., Doyle, C., & Hsueh, A. (2012). Effects of case management in community aged
care on client and carer outcomes: A systematic review of randomized trials and comparative
observational studies. BMC Health Serv Res, 12, 395.



Systematic review = 67
Appendix Search strategy Embase

(‘integrated health care system’/exp OR ‘managed care’/exp OR ‘case manager’/exp
OR ‘case management’/exp OR ‘disease management’/de OR (((integrat* OR man-
aged OR continuit* OR shared OR coordinat* OR chain* OR partnership*) NEAR/6
(care OR healthcare* OR system)) OR ((case* OR care OR discharge* OR comprehen-
siv* OR disease*) NEAR/3 manage*) OR ((Patient OR person) NEXT/1 (Centered*
OR Centred*)) OR ((vertical* OR clinical* OR functional*) NEAR/3 integrat*)):ab,ti)
AND (‘frail elderly’/exp OR ‘very elderly’/exp OR (‘vulnerable population’/exp AND
aged/exp) OR (frail* OR ((vulnerable OR very OR ‘high risk’) NEAR/3 (elder* OR
old*)) OR ‘oldest old’ OR septagenar* OR octagenar* OR nonagenar® OR centenar®
OR supercentenar®):ab,ti) AND ((family OR physician* OR practice*:de,it,Ink,ab,ti
OR ‘primary care’ OR ‘Primary Health Care’/exp OR primary:de,it,Ink,ab,ti OR
(general NEXT/1 pract*) OR gp:ab,ti OR gps:ab,ti) OR ‘primary health care’/exp OR
‘general practitioner’/exp OR ‘general practice’/exp OR ‘family medicine’/exp OR
‘ambulatory care’/exp OR ‘outpatient care’/exp OR ‘outpatient department’/exp OR
‘community care’/exp OR ‘home care’/exp OR population/exp OR home/exp OR ‘ru-
ral population’/exp OR ‘urban population’/exp OR ‘visiting nursing service’/exp OR
‘homebound patient’/exp OR ‘independent living’/exp OR (((primary OR “first line’)
NEAR/3 (care OR healthcare)) OR ((general OR family) NEAR/3 (practitioner* OR
practice* OR doctor* OR medicine* OR physician*)) OR gp OR gps OR ambulatory*
OR outpatient* OR communit* OR ((living OR care OR healthcare OR management
OR visit*) NEAR/6 home) OR (independent* NEAR/3 (living OR live)) OR ‘home
nursing’ OR neighbo* OR population* OR ‘nursing service’ OR (visit* NEAR/3
nurs*) OR homebound OR (house NEXT/1 call*) OR ‘Aging in Place’):ab,ti) AND
[english]/lim NOT ([Conference Abstract]/lim OR [Letter]/lim OR [Note]/lim OR
[Editorial]/lim)
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