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Abstract

Objectives: To categorize and examine the effectiveness regarding health-related quality of life (HRQoL), mental health,
and mortality of care models for persons with multimorbidity in primary care, community care, and hospitals through a
systematic review.

Methods: We searched PubMed, Embase, and Cochrane Central Register of Controlled Trials up to May 2020. One
author screened titles and abstracts, and to validate, a second author screened 5% of the studies. Two authors inde-
pendently extracted data and assessed risk of bias using the tool by the Cochrane Effective Practice and Organisation of
Care group. Study inclusion criteria were (1) participants aged ≥ 18 years with multimorbidity; (2) referred to multi-
morbidity or two or more specific chronic conditions in the title or abstract; (3) randomized controlled design; and (4)
HRQoL, mental health, or mortality as primary outcome measures. We used the Foundation Framework to categorize the
models and the PRISMA-guideline for reporting.

Results: In this study, the first to report effectiveness of care models in patients with multimorbidity in hospital settings, we
included 30 studies and 9,777 participants with multimorbidity. 12 studies were located in primary care, 9 in community
care, and 9 in hospitals. HRQoL was reported as the primary outcome in 12 studies, mental health in 17 studies, and
mortality in three studies—with significant improvements in 5, 14, and 2, respectively. The studies are presented according
to settings.

Conclusions: Although 20 of the care models reported positive effects, the variations in populations, settings, model
elements, and outcome measures made it difficult to conclude on which models and model elements were effective.
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Strengths and limitations of this study
· A major strength is the systematic approach to

identify and include the randomized controlled trials.
· The use of the Foundation Framework secured de-

tailed descriptions of the care models.
· It is a strength that the review includes all three

settings: primary care, community care, and hospitals.

Introduction

Multimorbidity is often defined as the coexistence of two or
more chronic conditions in the same individual1,2; however,
the definition varies throughout the literature.3–5 Multi-
morbidity is associated with decreased physical functioning,
decreased health-related quality of life (HRQoL), increased
use of health services, and higher mortality.6 The prevalence
of multimorbidity is rising globally,7–9 resulting in burdens
for individuals and healthcare systems.10 Social dispar-
ities are linked to the prevalence of multimorbidity,11 and
a socioeconomic gradient has been observed in healthcare
utilization, with more hospitalizations and bed days
among persons with shorter education compared to those
with longer education.12 Furthermore, the lack of inte-
grated care is a common experience among patients with
multimorbidity.13

Care models, as we defined as a number of model elements
aiming to improve the quality of delivered healthcare services,
have been developed for providing integrated, patient-centered
care for single chronic conditions and multimorbidity. The
most notable frameworks for care models are the Chronic Care
Model,14,15 the SELFIE model (Sustainable intEgrated care
modeLs for multi-morbidity: delivery, FInancing and perfor-
mancE),16 and the World Health Organization (WHO) model
of integrated, people-centered care,17 and more recently, the
Multimorbidity Care Model from the European Projects
CHRODIS and CHRODIS Plus.18 These frameworks provide
approaches to improve integration of care and increase patient-
centeredness, but few have been adequately evaluated for
effectiveness among populations with multimorbidity. Con-
sequently, healthcare professionals and decision-makers are
left with few options to provide evidence-based care for
persons with multimorbidity. At the same time, there is a lack
of consensus in describing models of care for multimorbidity
as well as the most suitable outcome measures, which com-
plicates concluding on the effectiveness of models of care for
patients with multimorbidity.19 In 2017, the Foundation
Framework—a framework for developing and reporting

models of care for multimorbidity—was published, offering an
approach to categorizing models of care for multimorbidity.19

The Foundation Framework is a powerful approach to un-
dertake detailed comparisons of models of care and bring
together the heterogeneous field of models targeting multi-
morbidity through shared descriptions.

To our knowledge, two former reviews have been
conducted to test the effectiveness of models of care for
multimorbidity. This is a Cochrane review of interventions
for improving outcomes in patients with multimorbidity in
primary care and community settings.20 The review was
updated in 2016, searched the scientific literature up to
2015, and included 18 randomized controlled trials
(RCT).21 The review was further corrected in 2021 re-
moving one of the studies from the 2016 version.22 Ad-
ditionally, a systematic review updated and narrowed the
focus of the Cochrane review by excluding comorbidity
studies—taken the consequence of the growing discussing
toward a distinction between the concept of multimorbidity
and comorbidity.23 The conclusions in the reviews were
rather similar, both highlighting that the effectiveness of
interventions for people with multimorbidity remained
uncertain, with mixed findings overall and a need for further
studies on the topic.21,23 The reviews did, however, only
include studies conducted in primary care and community
settings and did not include models of care taking place in a
hospital setting.

This study aimed to categorize and examine the effec-
tiveness of models of care designed to improve health-
related quality of life (HRQoL), mental health, or mortality
for persons with multimorbidity in primary care,
community-based care settings, or hospitals through a
systematic review of RCT studies.

Methods

We applied the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines for
conducting and reporting the study.24 The review pro-
tocol was registered with PROSPERO (Ref no:
CRD42019119490).

Search strategy

Our search strategy built upon previous work21,25 and was
modified in collaboration with a research librarian. We
searched PubMed, Embase, and the Cochrane Controlled
Register of Trials (CENTRAL) databases. Our searches for
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models of care in primary care and community-based care
settings included the time period from August 2017 through
May 2020. For models of care in hospital settings, we
searched from January 2013 through May 2020. The time
limit of 2013 onwards for hospital settings was applied after
observing a spike in publications on the topic of multi-
morbidity in 201326 and deemed a meaningful way to limit
the search to recent studies. All search strategies are pre-
sented in Supplemental file 1.

Inclusion criteria for considering studies for
this review

We considered studies with RCT design in which outcome
measures were evaluated for models of care. We included
studies of participants aged ≥ 18 years with multimorbidity.
We defined multimorbidity, in line with the widely used
definition as “two or more chronic conditions in the same
individual”.2 Studies had to refer to multimorbidity or two
or more specific chronic conditions in the title or abstract to
be considered for inclusion. Studies had to report the ef-
fectiveness of one of the primary outcome measures:
HRQoL, mental health, or mortality. This was based on the
core outcome set for multimorbidity research developed
using the Delphi method and in which these three outcomes
were ranked highest and deemed the most relevant when
evaluating models targeting multimorbidity.27 We included
studies taking place in primary care, community-based care
settings, and hospitals. Primary care was defined according

to the MeSH term as “care which provides integrated, ac-
cessible healthcare services by clinicians who are ac-
countable for addressing a large majority of personal
healthcare needs, developing a sustained partnership with
patients, and practicing in the context of family and com-
munity.”28 In the search, we included terms as general
practice, general practitioners, family physicians, and pri-
mary health care. Community-based care was defined as
“diagnostic, therapeutic and preventive health services
provided for individuals in the community”29—and we
included terms as community, community health nursing,
and homecare services in the search. Hospital was defined as
“institutions with an organized medical staff which provide
medical care to patients. The branch of medicine concerned
with the delivery of comprehensive medical care to hos-
pitalized patients”30—and we included terms as hospitals,
secondary care, and ambulatory in the search.

We excluded study protocols, pilot studies, and studies
published in other languages than English, Danish,
Swedish, or Norwegian.We excluded studies of populations
with the combination of mental illness and substance use
disorder, as the social and medical complexity arising from
these combinations were deemed too different from the
remaining populations.

Review process

After retrieving identified citations from the three databases,
one author screened titles and abstracts for inclusion. To
validate the title and abstract screening, a second author

Table 1. Study characteristics.
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rescreened a randomly selected 5% sample of citations; the
value of Cohen’s Kappa was 0.66 indicating substantial
inter-rater agreement. Two authors independently read the
full text of all included citations and reached a consensus
about studies to include in the review. Reference lists of
included articles were hand-searched to identify additional
relevant studies, and all articles included in the previous
reviews21,23 were assessed for eligibility. Two authors in-
dependently applied the risk of bias criteria established by
the Cochrane Effective Practice and Organisation of Care
(EPOC) group to each study.31 We assessed the risk of
selective reporting for each article by comparing the pri-
mary and secondary outcomes listed in the methods section
with primary and secondary outcomes reported in the results
section. For each study, a low, unclear, or high risk was
assigned for each criterion. Disagreements were resolved by
consensus.

Analysis

Data extraction. Two authors extracted data on the country,
number of participants, chronic conditions of the study
population, duration and follow-up, primary outcome
measures, and setting (Table 1).

Categorization of models of care—using the Foundation
Framework. To gain a detailed and systematic view of the
included care models we used the Foundation Framework
for Development and Reporting New Models of Care for
Multimorbidity to categorize the care models.19 The
framework is developed for models of care in primary care,
and according to the framework, the Theoretical Basis, that

is the underlying assumptions of how a given model may
work, and a defined Target Population are the foundations
of the care models. The implemented changes are labeled
Model Elements and in total the framework lists and
describes 28 specific model elements. These model ele-
ments are categorized into three groups: Clinical Focus of
Care, Organization of Care Delivery, and Support for
Model Delivery. Figure 1 illustrates the model termi-
nology and how a model of care consists of different
model elements. Supplemental file 2 provides a list of the
28 specific model elements used in the framework, their
definitions, and our considerations, adaptions, and in-
terpretations for applying the framework to community-
based care and hospital settings—and not only primary
care as the framework originally was intended for. One
example for adaption was regarding the model element
“Integration with secondary care”—here the original
definition was “Primary care working more closely with
secondary care”. For care models in community-based
care settings and hospital settings this element was
changed to “community-based care working more closely
with secondary care” and “hospital-based care working
more closely with primary care,” respectively. Two au-
thors independently categorized the included care models
according to the framework, and disagreements were
resolved by consensus. This was done for each of the three
settings, separately.

Effectiveness of the models of care. We based our effec-
tiveness assessment on the core outcome set for multi-
morbidity.27 We therefore only included studies reporting
one of the three primary outcome measures: HRQoL,

Figure 1. Model terminology, inspired by the Foundations Framework (Stokes et al. 2017).
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mental health, or mortality. Next, for each setting, we
combined the insight from the data extraction, the cate-
gorization of the models, and the results of the outcome
measures. Due to the heterogeneity of the included studies
according to variation of the study populations, care models,
and specific model elements, the synthesis of the results is
narrative.

Results

The search strategy yielded 10,808 citations. After re-
moving duplicates and applying language and time re-
strictions, 7,021 citations remained for the title and abstract
screening. Of these, 169 were included in the full-text
screening. The full text of an additional 18 articles in-
cluded in the previous systematic review22 was also

screened. A total of 30 studies were included in the
synthesis.25,32–60 Figure 2 depicts the selection process.

Study characteristics

The 30 studies included 9,777 participants with multi-
morbidity; 22 studies included populations with a specific
combination of chronic diseases, and 8 studies focused on
the number of conditions in their inclusion of partici-
pants. Generally, the examined care models were com-
pared to usual care, which was rarely described in detail.
Twelve studies took place in the United States, 13 studies
in European countries, and 5 studies in Australia or
Canada. Primary care was the most prevalent setting with
12 studies; nine studies were conducted in community
settings and nine in hospitals. Studies in primary care

Figure 2. PRISMA flow diagram.
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included the highest number of participants, that is,
6,356, while studies in community and hospitals only
included 1,322 and 2,099 participants, respectively. The
duration of the studies in primary care ranged from 3 to
24 months, with community-care settings and hospitals
ranging from a single visit to 6,5 months and
2–31 months, respectively (Table 1). Furthermore, the
specific care models and the results regarding effec-
tiveness are described in Tables 2–4.

Categorization of models included in the review—
using the Foundation Framework

The theoretical basis of the models was reported in 15 of
the 30 studies with Collaborative Care (6/30) and the
Chronic Care Model (4/30) being the two most fre-
quently used theoretical basis (Tables 2–4). The most
common target population was patients with depression
in combination with one other condition (17/30). In

Tables 5–7, the included care models are categorized
according to the Foundation Framework. Regarding
specific model elements in the care models, self-
management support (25/30) and mental health focus
(23/30) were the most used clinical focus across settings.
Organization of care delivery mostly included scheduled
chronic appointments (17/30), case management (17/
30), and collaborative care (17/30). Support for model
delivery most often consisted of telephone management
(19/30) and education of professionals (16/30). The total
number of model elements used in the models ranged
from five to 14 (Table 5–7).

Risk of bias

Based on the EPOC criteria,31 we judged the overall risk of
bias in the included studies as low (Figure 3). Studies in
primary care were primarily cluster-randomized, with the
unit of randomization being the practice; thus, there is an

Table 5. Categorization of models of care located in primary care—using the model elements defined in the Foundation Framework.
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overall low risk of the control group being contaminated in
those studies. However, the category “incomplete outcome
data” were a risk of bias in some of the studies in primary
care. Studies in community-based care settings had a high

risk of bias for more criteria than studies in other settings
because many did not have similar baseline characteristics
and had incomplete outcome data or a high risk of control
group contamination. We judged the risk of selective

Table 6. Categorization of models of care located in community-based care settings—using the model elements defined in the
Foundation Framework.

Table 7. Categorization of models of care located in hospitals—using the model elements defined in the Foundation Framework.
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reporting to be low; all but three studies reported all results
for primary and secondary outcomes described in the
methods sections. We also judged studies in hospitals as
generally having a low risk of bias except for control group
contamination, as most models took place in single hospital
departments. Figure 3 provides detailed results of the risk of
bias assessment.

Outcome measures and effectiveness

HRQoL was reported in 10 studies as the primary outcome
measure, mental health in 15 studies, and mortality in three
studies—two studies reported both HRQoL and mental
health as the primary outcomes. HRQoL included specific
outcomes such as disease-specific quality of life, health and
functional status, physical functioning, and self-rated
health. For mental health, specific outcomes included
self-reported depression severity, depression and anxiety
scores, a composite measure of pain, anxiety, and depres-
sion, psychiatric symptom severity, depression

improvement (including depression-free days, remission,
and treatment response), and psychological distress. Mor-
tality outcomes included standard outcomes for mortality
such as survival time. Overall, 20 of the studies showed
significant improvement in the primary outcome of
interest—seven in primary care, five in communities, and
eight in hospitals. Figure 4 shows the effectiveness of the
care models for each of the three primary outcome measures
HRQoL, mental health, and mortality—and divided for
each of the settings primary care, community, and hospital.

In the following sections, the results from the 30 studies
are reported separately for primary care, community-based
care, and hospital settings (Tables 5–7).

Primary care settings. Overall, seven of the 12 studies taking
place in primary care reported significant improvement in the
primary outcome. Six studies reported outcomes for
HRQoL,25,44–47,60 and significant improvements were reported
in only one of these studies.44 The study, which found sig-
nificant improvements in HRQoL, included three model

Figure 3. Risk of bias.
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elements categorized as Clinical Focuses, six model elements
characterized as Organization of Care Delivery, and three
model elements characterized as Support for Delivery. Out-
comes for mental health were reported in six studies,48–52,60 of
which five reported significant improvements.48–51,60 These
five studies had between three and six Clinical Focuses and
between two and five model elements characterized as Or-
ganization of Care Delivery. One of the models included
four model elements characterized as Support for Model
Delivery,49 while the four remaining models included two
model elements characterized as Support for Model De-
livery. The one study reporting mortality found a signif-
icant reduction in mortality and had two model elements in
Clinical Focus, one model element characterized as Or-
ganization of Care Delivery, and two model elements
characterized as Support for Model Delivery.53

Community-based care settings. Overall, five of the nine
studies taking place in community-based settings reported
significant improvement in the primary outcome. HRQoL
measures were reported in five studies32,43,54–56 and the
outcome measures improved significantly in three of the
studies.32,43,56 The studies that reported significant im-
provements had between three and five model elements with
a Clinical Focus, two or three model elements were char-
acterized as Organization of Care Delivery, and between
zero and three model elements were characterized as
Support for Model Delivery. However, for two of these

studies, improvements were only observed for the mental
health aspect of HRQoL.43,56 Mental health was reported in
five studies,33,56–59 and in three studies, significant im-
provements were observed.33,56,58 These care models in-
cluded between two and four different model elements with
a Clinical Focus, between one and three model elements
characterized as Organization of Care Delivery, and be-
tween one and three model elements characterized as
Support for Model Delivery.

Hospital settings. Overall, eight of the nine studies taking
place in hospital settings reported significant improvement
in the primary outcome. HRQoL was reported in one study
and a significant improvement was found.34 In this study,
the care model included four Clinical Focus model ele-
ments, five model elements were characterized as Organi-
zation of Care Delivery, and one model element as Support
for Model Delivery. Six studies reported results for mental
health outcomes,35–40 with significant improvements ob-
served for all studies. These care models mostly included
two or three Clinical Focus model elements, and one model
included six Clinical Focus model elements, between one
and four model elements characterized as Organization of
Care Delivery, and between two and four model elements
characterized as Support for Model Delivery. Two studies
reported mortality,41,42 and one of the studies found sig-
nificant improvements.41 The study reporting significant
improvement in mortality included two model elements

Figure 4. Effectiveness of the care models for each of the three primary outcome measures health-related quality of life (HRQoL),
mental health, and mortality (x-axis)—and divided for each of the settings primary care, community, and hospital. The y-axis indicates
numbers of care models. The blue color indicates positive improvements and the gray color indicates no improvements.
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with Clinical Focus, four model elements characterized as
Organization of Care Delivery, and one model element
characterized as Support for Model Delivery.

Across the three settings, no given number or combi-
nation of model elements was linked to improvements in the
three outcomes.

Discussion

In this review, we included 30 studies assessing the ef-
fectiveness of care models for persons with multimorbidity;
12 studies took place in primary care, nine in community
settings, and nine in hospitals. Totally, 9,777 participants
with multimorbidity were included in the studies. The
studies included between five and 14 different model
elements—with self-management support, mental health
focus, case management, scheduled chronic appointments,
and telephone management being the most frequent. The
content of the care models showed a very high heterogeneity
according to the defined multimorbidity populations and to
the complexity of the care models. Twenty of the studies
showed significant improvement in the primary outcome of
interest; these were fairly evenly distributed across settings.
However, the variations in target populations regarding type
of conditions, number of conditions, the model elements,
settings, and outcome measures are some of the topics that
complicate drawing conclusions of the effectiveness of the
care models for people with multimorbidity.

This is the first study to report effectiveness of care
models in patients with multimorbidity in hospital
settings—and the results indicate a strong tendency for
studies taking place in hospital settings to show positive
results. As previous reviews21,23 only included studies
performed in primary care and community settings, the
studies from the hospital settings add important evidence to
the field regarding effectiveness of care models in hospital
settings. Further, there was a tendency for studies with
mental health as the primary outcome to show positive
results. This was in contrast to the previous review by Smith
and colleges in which they found “little or no difference to
the main outcomes of mental health.”23 However, most of
included hospital setting studies in this review were not
included in the Smith review because they were charac-
terized as comorbidity studies—with patients having an
index disease and any additional disease.61 As all the in-
cluded studies from the hospital setting reported positive
improvements, the dissimilar results regarding mental
health might be explained by reporting results from these
studies, which are not included in previous reviews. Our
findings concerning the outcome measure HRQoL were
mixed, although we found a potential beneficial effect on
HRQoL for some community-based care models. Overall,
our results indicate that in many cases, the health outcomes,
HRQoL, mental health, or mortality, among people with

multimorbidity can be improved if something beyond the
usual care is provided. Despite the fact that 20 of the 30
studies reported improvement in the primary outcome, there
is still no clear evidence to guide healthcare professionals in
which care models or model elements to implement to
improve effectiveness of care. The mixed results are in line
with the results from the previous reviews of Smith et al., in
which it was concluded that the effectiveness of models of
care for multimorbidity is uncertain.21,23 Only, three of the
30 included studies reported on mortality as primary out-
come measure. This is not that surprising since it is chal-
lenging to improve mortality rates and often it requires a
longer follow-up time for assessment.

The use of the Foundation Framework clarified the
variety of the included model elements—regarding types,
number, and combinations—which complicated conclu-
sions regarding which elements were effective. We found
that self-management support was the model element
(Clinical Focus) most used in the care models—included in
25 of the 30 studies in this review. This agrees well with the
fact that self-management has been assessed as one of the
most effective elements in models of chronic care.62

Further, case management and scheduled chronic ap-
pointments were most often used in the category Orga-
nization of Care Delivery. It is well-documented that
patients with multimorbidity often describe care as frag-
mented, meeting many health professionals in different
organizations, and challenges with information transfer
between organizations.13,63,64 Case management is ex-
pected to improve integrated care and supposedly, the
patients’ perception of the care as more integrated, with
one healthcare profession having the overall responsibility
for the care plan, which might be the reason why case
management is so often included in the care models. In-
terestingly, the newest review highlighted that self-
management support and care coordination interventions
may improve patients’ experience of care.23 We found no
obvious association between the number and types of
model elements used in the models of care and the results
of the outcome measures. None of the studies reported the
implementation level of the model elements, which also
complicates comparison of the model elements and their
effectiveness. Process evaluation could be a valuable
method to improve the understanding of which model
elements are effective for whom under which circum-
stances.65 Some studies mentioned parallel qualitative
process assessment but also included key care processes as
secondary outcomes, to open the “black box”.25 This is,
however, beyond the scope of this review but could be
relevant to review in future work.

Even though the Foundation Framework originally was
developed to characterize care models in primary care
settings,19 we applied the framework for care models im-
plemented in community and hospital settings. We adapted
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few of the model elements in the framework, before using
them for the community-care and hospital settings. We
found it reasonable to use the model elements defined in the
framework for studies taking place in all three settings. The
framework is based on the best available evidence, and it
provides specific definitions of model elements constituting
the care models. Using the framework ensured a systematic
description of the care models and a nuanced categorization
of the models based on their model elements.

Less than half of the included studies reported a theo-
retical basic of the care models of which Collaborative Care
and the Chronic Care Model were the two most frequently
used theoretical models.14,15 None of the studies applied
care models developed for multimorbidity, such as the
WHO model, the SELFIE model, or the Multimorbidity
Care Model.16–18 This is problematic, as these frameworks
for care models are developed to support the complex
care provision needed in patient populations with mul-
timorbidity. The models are expected to support inte-
grated patient-centered care and so provide higher quality
of care. The reason for not using the WHO, the SELFIE
model, or the Multimorbidity Care Model can supposedly
be explained by the fact that these models did not exist
when many of he included studies were designed. Future
research should benefit from these models when de-
signing new studies to improve outcomes in patients with
multimorbidity.

In the current review, we used the widely used definition
of multimorbidity, namely, the coexistence of two or more
chronic conditions in the same individual.1,2 Despite all
included studies met the inclusion criteria about referring to
multimorbidity or two or more specific chronic conditions
in the title or abstract, the included multimorbidity pop-
ulations were very heterogeneous across the studies. Some
of the studies in the present review included populations
with specific chronic conditions; other studies had no
condition-specific inclusion criteria and others again in-
cluded populations with both somatic and psychiatric
conditions. This variety in the definition of multimorbidity
is a well-known problem in the research area of
multimorbidity3–5 and is a general challenge when com-
paring outcomes from studies in multimorbidity pop-
ulations.4 Furthermore, an ongoing discussion about a
necessary distinction between the two closely related
concepts multimorbidity and comorbidity is evolving.61 In
this distinction, comorbidity is seen as the co-occurrence of
any additional disease entity in a patient who has the index
disease, and multimorbidity is seen as the coexistence of
two or more chronic conditions, where one is not neces-
sarily more central than the others.61 Multimorbidity is the
more general term and individuals with comorbidity also
have multimorbidity, but the reverse does not necessarily
apply. Therefore, we choose not to consider comorbidity
separately in our study. However, the varying definitions—

and the distinction between the two concepts—make the
overall evaluation of outcomes of models of care for
multimorbidity difficult because observed effects are likely
specific to the conditions and the combinations of condi-
tions being studied. Moving forward, there is a need to
establish consensus about clinically meaningful definitions
of multimorbidity—both for consensus in the research area
and for the daily clinical work with patients.4 We found that
patients with depression in combination with other condi-
tions were the most used targeted population in the included
studies. This is not that surprising since this population
includes patients known to have poor health—among other
aspects, reflected in the significantly poorer HRQoL and
higher mortality compared to the general population.66,67

However, it is a difficult population to target because people
with mental illness often have difficulties in receiving so-
matic care as needed for several reasons—and integrated
care will be even more important for this patient group.
Furthermore, for most included studies, particularly those in
primary care and hospitals, participants were over the age of
50 years. The prevalence of multimorbidity is also high
among younger individuals,68 and the feasibility and ef-
fectiveness of models of care among younger populations
merit investigation.

The difficulty of drawing conclusions on the effective-
ness of complexity that characterize the care models of this
study is a well-known problem.65 Understanding the effect
of models of care in patients with multimorbidity is,
however, further complicated due to the different combi-
nations of conditions with varying duration, levels of se-
verity, and activity of the conditions, and with varying
impact on patients’ perception of their health status. In
addition, it is becoming increasingly acknowledged that the
single-disease approaches to measuring the quality of care
for patients with multimorbidity do not capture the com-
plexity of the processes involved in meeting the more
multifaceted needs for this population.64 The study from
Smith et al.27 is one of the first attempts to characterize a
core outcome set for multimorbidity research and HRQoL,
mental health, and mortality were the highest-ranked out-
comes between 17 outcome measures; wherefore we fo-
cused on those three outcomes in this review.

Strengths and limitations

A major strength of the current review is the systematic ap-
proach to identifying and including studies. Furthermore, the
selection process is in accordance with PRISMA-guidelines
and the use of the Foundation Framework secured detailed
descriptions and comparisons of the models of care. Addi-
tionally, it is a strength that the review includes studies con-
ducted in primary care, community care, and hospital—and
not, as previous reviews, only primary care and community
care. However, some limitations deserve attention as well. By
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using the three highest-ranked outcomes from the core out-
come set for multimorbidity, we excluded 11 studies (Figure
2). We are aware of the importance of this selection and for
such, we could have included other outcomes and showed
other results. However, we chose these three outcomes because
it was the highest-ranked outcomes in the Delphi panel study
by Smith et al. In the assessment of bias, we used the risk of
bias criteria established by the Cochrane Effective Practice and
Organisation of Care (EPOC) group, which is a recognized
tool for assessment of bias. Assessment of Certainty through a
specific GRADE assessment could have been considered. Due
to the heterogeneity of the included studies, we used a narrative
nature of our synthesis; this makes it difficult to draw con-
clusions about the potential effects of models of care. We
addressed this by discussing the findings of the studies for each
of the three settings when forming conclusions.

Conclusion and implications

This review highlights the heterogeneity in the research
area of multimorbidity. Due to different populations
with different conditions, different settings, and use of
different models and model elements, it is difficult to con-
clude and attain valuable evidence regarding effective care
models and model elements. Despite the growing number of
randomized controlled trials, the evidence regarding effective-
ness of care models for people with multimorbidity remains
unclear. In this review, 20 of the 30 included studies reported
significant improvements in the primary outcome measure;
however, it is still not clear which model elements are effective.
The results indicate that “doing something” is better than doing
nothing. This review has highlighted the need for further re-
search in the area of effective care models for persons with
multimorbidity and in multimorbidity in general. It is necessary
to design investigations to clinically relevant manifestations of
multiple chronic conditions. Further, more research is needed to
clarify which model elements are effective and which elements
are effective in combination.
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7. Koné Pefoyo AJ, Bronskill SE, Gruneir A, et al. The increasing
burden and complexity of multimorbidity. BMC Public Health
2015; 15: 415. DOI: 10.1186/s12889-015-1733-2.

8. van Oostrom SH, Gijsen R, Stirbu I, et al. Time trends in
prevalence of chronic diseases and multimorbidity not only
due to aging: data from general practices and health surveys.
PLoS One 2016; 11: e0160264. DOI: 10.1371/journal.pone.
0160264.

9. Freid VM, Bernstein AB and Bush MA. Multiple chronic
conditions among adults aged 45 and over: trends over the
past 10 years. NCHS Data Brief 2012; Jul;(100): 1–8, PMID:
23101759.

10. Wang L, Si L, Cocker F, et al. A systematic review of cost-of-
illness studies of multimorbidity. Appl Health Econ Health
Policy 2018; 16: 15–29. DOI: 10.1007/s40258-017-0346-6.

11. Schiøtz ML, Stockmarr A, Høst D, et al. Social disparities in
the prevalence of multimorbidity - A register-based pop-
ulation study. BMC Public Health 2017; 17: 1–11. DOI: 10.
1186/s12889-017-4314-8.

12. Frølich A, Ghith N, Schiøtz M, et al. Multimorbidity,
healthcare utilization and socioeconomic status: a register-
based study in Denmark. PLoS One 2019; 14: e0214183.
DOI: 10.1371/journal.pone.0214183.

13. van der Aa MJ, van den Broeke JR, Stronks K, et al. Patients
with multimorbidity and their experiences with the healthcare
process: a scoping review. J Comorbidity 2017; 7: 11–21.
DOI: 10.15256/joc.2017.7.97.

14. Bodenheimer T, Wagner E and Grumbach K. Improving
primary care for patients with chronic illness: the chronic care
model, part 2. JAMA 2002; 288: 1909. DOI: 10.1001/jama.
288.15.1909.

15. Bodenheimer T, Wagner E and Grumbach K. Improving
primary care for patients with chronic illness. JAMA 2002;
288: 1775. DOI: 10.1001/jama.288.14.1775.

16. Leijten FRM, Struckmann V, van Ginneken E, et al. The
SELFIE framework for integrated care for multi-morbidity:
development and description.Health Policy (New York) 2018;
122: 12–22. DOI: 10.1016/j.healthpol.2017.06.002.

17. World Health Organization. Framework on integrated
people-centred health services. 2016.http://apps.who.
int/gb/ebwha/pdf_files/WHA69/A69_39-en.pdf?ua=1
(accessed 25 Nov 2020).

18. CHRODIS. Multimorbidity care model: Recommendations
from the consensus meeting of the Joint action on chronic;
2016. ja-chrodis-multimorbidity-care-model-wp6-rokas-
navickas.pdf

19. Stokes J, Man MS, Guthrie B, et al. The foundations
framework for developing and reporting new models of care
for multimorbidity. Ann Fam Med 2017; 15: 570–577. DOI:
10.1370/afm.2150.

20. Smith SM, Soubhi H, Fortin M, et al. Interventions for im-
proving outcomes in patients with multimorbidity in primary
care and community settings. In: Smith SM (ed) Cochrane
database of systematic reviews. Chichester, UK: John Wiley
& Sons, Ltd; 2012. DOI: 10.1002/14651858.CD006560.
pub2.

21. Smith SM, Wallace E, O’Dowd T, et al. Interventions for
improving outcomes in patients with multimorbidity in pri-
mary care and community settings. Cochrane Database Syst
Rev. Published Online First: 15 March 2016; 3: CD006560.
DOI: 10.1002/14651858.CD006560.pub3.

22. Smith SM, Wallace E, O’Dowd T, et al. Interventions for
improving outcomes in patients with multimorbidity in pri-
mary care and community settings. Cochrane Database Syst
Rev 2021; 3: 2021. doi:10.1002/14651858.CD006560.pub4.

23. Smith SM, Wallace E, Clyne B, et al. Interventions for im-
proving outcomes in patients with multimorbidity in primary
care and community setting: a systematic review. Syst Rev
2021; 10: 271. DOI: 10.1186/s13643-021-01817-z.

24. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA
2020 statement: an updated guideline for reporting systematic
reviews. BMJ 2021; 372: n71. DOI: 10.1136/bmj.n71.

25. Salisbury C, Man MS, Bower P, et al. Management of
multimorbidity using a patient-centred care model: a prag-
matic cluster-randomised trial of the 3D approach. Lancet
2018; 392: 41–50. DOI: 10.1016/S0140-6736(18)31308-4.

26. pubmed.gov. National library of medicine; 2021. https://
www.ncbi.nlm.nih.gov/pubmed/?term=Multimorbidity
(accessed 23 Oct 2021).

27. Smith SM, Wallace E, Salisbury C, et al. A core outcome set
for multimorbidity research (COSmm). Ann Fam Med 2018;
16: 132–138. DOI: 10.1370/afm.2178.

28. National Library of Medicine. pubmed.gov. Primary health
care - MeSH - NCBI; 2022. https://www.ncbi.nlm.nih.gov/
mesh/68011320

29. National Library of Medicine. pubmed.gov. Community
health services - MeSH - NCBI; 2022. https://www.ncbi.nlm.
nih.gov/mesh/68003153

30. National Library of Medicine. pubmed.gov. Hospitals -
MeSH - NCBI; 2022. https://www.ncbi.nlm.nih.gov/mesh/
68006761

31. Cochrane Effective Practice and Organisation of Care. Sug-
gested risk of bias criteria for EPOC reviews; 2015.https://
epoc.cochrane.org/sites/epoc.cochrane.org/files/public/
uploads/Resources-for-authors2017/suggested_risk_of_
bias_criteria_for_epoc_reviews.pdf (accessed 25 Nov 2020).

Eriksen et al. 29

https://doi.org/10.3109/02813432.2016.1153242
https://doi.org/10.1016/S2468-2667(21)00107-9
https://doi.org/10.1007/bf03391611
https://doi.org/10.1186/s12889-015-1733-2
https://doi.org/10.1371/journal.pone.0160264
https://doi.org/10.1371/journal.pone.0160264
https://doi.org/10.1007/s40258-017-0346-6
https://doi.org/10.1186/s12889-017-4314-8
https://doi.org/10.1186/s12889-017-4314-8
https://doi.org/10.1371/journal.pone.0214183
https://doi.org/10.15256/joc.2017.7.97
https://doi.org/10.1001/jama.288.15.1909
https://doi.org/10.1001/jama.288.15.1909
https://doi.org/10.1001/jama.288.14.1775
https://doi.org/10.1016/j.healthpol.2017.06.002
http://apps.who.int/gb/ebwha/pdf_files/WHA69/A69_39-en.pdf?ua=1
http://apps.who.int/gb/ebwha/pdf_files/WHA69/A69_39-en.pdf?ua=1
http://ja-chrodis-multimorbidity-care-model-wp6-rokas-navickas.pdf
http://ja-chrodis-multimorbidity-care-model-wp6-rokas-navickas.pdf
https://doi.org/10.1370/afm.2150
https://doi.org/10.1002/14651858.CD006560.pub2
https://doi.org/10.1002/14651858.CD006560.pub2
https://doi.org/10.1002/14651858.CD006560.pub3
https://doi.org/10.1002/14651858.CD006560.pub4
https://doi.org/10.1186/s13643-021-01817-z
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1016/S0140-6736(18)31308-4
https://www.ncbi.nlm.nih.gov/pubmed/?term=Multimorbidity
https://www.ncbi.nlm.nih.gov/pubmed/?term=Multimorbidity
https://doi.org/10.1370/afm.2178
https://www.ncbi.nlm.nih.gov/mesh/68011320
https://www.ncbi.nlm.nih.gov/mesh/68011320
https://www.ncbi.nlm.nih.gov/mesh/68003153
https://www.ncbi.nlm.nih.gov/mesh/68003153
https://www.ncbi.nlm.nih.gov/mesh/68006761
https://www.ncbi.nlm.nih.gov/mesh/68006761
https://epoc.cochrane.org/sites/epoc.cochrane.org/files/public/uploads/Resources-for-authors2017/suggested_risk_of_bias_criteria_for_epoc_reviews.pdf
https://epoc.cochrane.org/sites/epoc.cochrane.org/files/public/uploads/Resources-for-authors2017/suggested_risk_of_bias_criteria_for_epoc_reviews.pdf
https://epoc.cochrane.org/sites/epoc.cochrane.org/files/public/uploads/Resources-for-authors2017/suggested_risk_of_bias_criteria_for_epoc_reviews.pdf
https://epoc.cochrane.org/sites/epoc.cochrane.org/files/public/uploads/Resources-for-authors2017/suggested_risk_of_bias_criteria_for_epoc_reviews.pdf


32. Druss BG, Singh M, von Esenwein SA, et al. Peer-led self-
management of general medical conditions for patients with
serious mental illnesses: a randomized trial. Psychiatr Serv
2018; 69: 529–535. appi.ps. 2017003. DOI: 10.1176/appi.ps.
201700352.

33. Sajatovic M, Ridgel AL, Walter EM, et al. A randomized trial
of individual versus group-format exercise and self-
management in individuals with Parkinson’s disease and
comorbid depression. Patient Prefer Adherence 2017;11:
965–973.

34. Dunbar SB, Reilly CM, Gary R, et al. Randomized clinical
trial of an integrated self-care intervention for persons with
heart failure and diabetes: quality of life and physical func-
tioning outcomes. J Card Fail 2015; 21: 719–729. DOI: 10.
1016/j.cardfail.2015.05.012.

35. Heslop-Marshall K, Baker C, Carrick-Sen D, et al. Rando-
mised controlled trial of cognitive behavioural therapy in
COPD. ERJ Open Res 2018; 4: 00094–2018. DOI: 10.1183/
23120541.00094-2018.

36. Johansson P, Westas M, Andersson G, et al. An internet-based
cognitive behavioral therapy program adapted to patients with
cardiovascular disease and depression: randomized controlled
trial. J Med Internet Res 2019; 21: 1–14. DOI: 10.2196/
14648.

37. Kanwal F, Pyne JM, Tavakoli-Tabasi S, et al. A randomized
trial of off-site collaborative care for depression in chronic
hepatitis C virus. Health Serv Res 2018; 53: 2547–2566.

38. O’Moore KA, Newby JM, Andrews G, et al. Internet
cognitive–behavioral therapy for depression in older adults
with knee osteoarthritis: a randomized controlled trial.
Arthritis Care Res 2018; 70: 61–70. DOI: 10.1002/acr.
23257.

39. Sharpe M, Walker J, Holm Hansen C, et al. Integrated col-
laborative care for comorbid major depression in patients with
cancer (SMaRT Oncology-2): a multicentre randomised
controlled effectiveness trial. Lancet 2014;384:1099–1108.
doi:10.1016/s0140-6736(14)61231-9.

40. Walker J, Hansen CH, Martin P, et al. Integrated col-
laborative care for major depression comorbid with a poor
prognosis cancer (SMaRT Oncology-3): a multicentre
randomised controlled trial in patients with lung cancer.
Lancet Oncol 2014; 15: 1168–1176. DOI: 10.1016/
S1470-2045(14)70343-2.

41. Ekdahl AW, Alwin J, Eckerblad J, et al. Long-term evaluation
of the ambulatory geriatric assessment: a failty intervention
trial (AGe-FIT): clinical outcomes and total costs after 36
months. J Am Med Dir Assoc 2016; 17: 263–268. DOI: 10.
1016/j.jamda.2015.12.008.

42. Ye S, Shaffer JA, Rieckmann N, et al. Long-term outcomes of
enhanced depression treatment in patients with acute coronary
syndromes. Am J Med 2014; 127: 1012–1016. DOI: 10.1016/
j.amjmed.2014.05.004.

43. Muralidharan A, Brown CH, Peer J E., et al. Living well: an
intervention to improve medical illness self-management

among individuals with serious mental illness. Psychiatr
Serv 2019; 70: 19–25. DOI: 10.1176/appi.ps.201800162.

44. Sommers L, Marton K, Barbaccia J, et al. Physician, nurse,
and social worker collaboration in primary care for chroni-
cally ill seniors. Arch Intern Med 2000; 160: 1825–1833.
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