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Abstract

Background: Collaborative careinterventions have been proposed as a promising strategy to support patients with multimorbidity.
Despitethis, the effectiveness of collaborative careinterventions requiresfurther eval uation. Existing systematic reviews describing
the effectiveness of collaborative careinterventionsin multimorbidity management tend to focus on specific interventions, patient
subgroups, and settings. This necessitates acomprehensive review that will provide an overview of the effectiveness of collaborative
careinterventions for adult patients with multimorbidity.

Objective: Thissystematic review aimsto systematically assessthe effectiveness of collaborative care interventionsin comparison
to usua care concerning health-related quality of life (HRQoL), mental health, and mortality among adult patients with
multimorbidity.

Methods: Randomized controlled trials evaluating collaborative care interventions designed for adult patients (18 years and
older) with multimorbidity compared with usual care will be considered for inclusion in thisreview. HRQoL will be the primary
outcome. Mortality and mental health outcomes such asrating scalesfor anxiety and depression will serve as secondary outcomes.
The systematic search will be conducted in the CENTRAL, PubMed, CINAHL, and Embase databases. Additional reference and
citation searches will be performed in Google Scholar, Web of Science, and Scopus. Data extraction will be comprehensive and
include information about participant characteristics, study design, intervention details, and main outcomes. Included studieswill
be assessed for limitations according to the Cochrane Risk of Bias tool. Meta-analysis will be conducted to estimate the pooled
effect size. Meta-regression or subgroup analysiswill be undertaken to exploreif certain factors can explain the variation in effect
between studies, if feasible. The certainty of evidence will be evaluated using the GRADE (Grading of Recommendations
Assessment, Development, and Evaluation) approach.

Results: The preliminary literature search was performed on February 16, 2024, and yielded 5255 unique records. A follow-up
search will be performed across all databases before submission. The findings will be presented in forest plots, a summary of
findingstable, and in narrative format. This systematic review is expected to be completed by late 2024.

Conclusions: Thisreview will provide an overview of pooled estimates of treatment effects across HRQoL , mental health, and
mortality from randomized controlled trial s eval uating collaborative careinterventionsfor adultswith multimorbidity. Furthermore,
theintention is to clarify the participant, intervention, or study characteristics that may influence the effect of the interventions.
Thisreview isexpected to provide valuable insights for researchers, clinicians, and other decision-makers about the effectiveness
of collaborative care interventions targeting adult patients with multimorbidity.
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Introduction

Multimorbidity lacksauniversally accepted standard definition
but is most commonly defined as the presence of 2 or more
coexisting chronic conditions in one individua [1].
Multimorbidity is distinguished from the related concept of
comorbidity by treating all conditions equally as opposed to
prioritizing or designating an index condition in the case of
comorbidity [1].

Multimorbidity is highly prevalent on a globa scale [2,3];
however, the prevalence shows substantial variation across
studies conducted in different countries and age groups [4].
Approximately 37% of adults worldwide are estimated to have
multimorbidity [3]. The number of patientswith multimorbidity
has been rising worldwide and is expected to continue to
increase in the future [3,5]. This is partly due to changing
lifestyle risk factors and the aging population [3]. A range of
lifestyle factors are associated with a higher risk of developing
multimorbidity, such as smoking, excessive acohol intake, lack
of physical activity, obesity, and poor diet quality [6-8]. The
prevalence of multimorbidity also commonly increases with
age [9] and the mgjority of patients with multimorbidity are
typicaly 65 years and older [2,10]. However, multimorbidity
isalso associated with gender [9,10], socioeconomic status[9],
and educationa level [10,11].

Multimorbidity leads to increased resource use due to a higher
health care demand and treatment complexities. Patients with
multimorbidity face ahigher likelihood of hospital admissions,
extended hospital stays, and premature mortality compared to
those with a single condition [12,13]. The economic burden of
managing patients with multimorbidity is substantial and
increases in proportion to the number of additional conditions
[14-17]. Multimorbidity is also associated with an increased
risk of mental disorder, psychological distress [18], impaired
quality of life [19-21], and poorer physical function [22].
Depression is especially common among patients with
multimorbidity, being 2-3 times more common than among
people with no or only one chronic condition [23]. Thus,
multimorbidity negatively impacts quality of life [21].

Collaboration between sectors, specialties, and professions has
been proposed as a promising approach to improve health care
for patients with multimorbidity. Typically, the hedth care
teams involved in these interventions are composed of arange
of different types of professionals (eg, nurses, physicians, or
social workers) or professionals from different disciplines or
specialties (eg, general practice or endocrinology) [24]. Despite
previous systematic reviews exploring the effects of using
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collaborative care interventions in the management of patients
with multimorbidity [25-33], thesereviews have generally been
limited to a certain type of intervention, subpopulation, or
setting. The general findings in these systematic reviews are
further subject to uncertainties regarding the effectiveness of
collaborative care interventions for managing multimorbidity
due to mixed results, insufficient data, and evidence gaps
[25-28,31]. Multiple explanations have been suggested for these
findings. The current definitions of multimorbidity result inthe
inclusion of a substantial number of diverse patients, some of
whom may not require collaborative care interventions [34].
One plausible explanation isthat the effect of collaborative care
interventions depends on the target subpopulation, implying
that studies involving patients with limited room for
improvement demonstrate less effectiveness [25,35]. This
emphasizestheimportance of identifying the patientswho would
generally benefit the most from collaborative careinterventions.

Collectively, this situation leads to a fragmented overview of
the collaborative care interventions used for patients with
multimorbidity, necessitating a comprehensive review of these
interventions and their corresponding effects. This calls for a
new systematic review with a meta-analysis incorporating
specific analyses such as meta-regression or subgroup analysis
that is capable of handling differences between studies with
regard to participant and intervention characteristics. This need
is underlined by the rapid development in research within the
field of collaborative care interventions for patients with
multimorbidity.

Therefore, this systematic review aimsto assessthe effectiveness
of collaborative care interventions compared with usual care
on health-related quality of life (HRQoL), mental health, and
mortality among adult patients with multimorbidity.

The main research question is: What is the effectiveness of
being assigned to collaborative care interventions compared to
usual care for adult patients with multimorbidity?

The secondary research question is. Can differences in
effectiveness between studies be explained by participant,
intervention, or study characteristics?

Methods

Study Design

The development of this protocol is based on the PRISMA-P
(Preferred Reporting Items for Systematic Review and
Meta-Analysis Protocols) checklist [36]. The proceeding
systematic review will be conducted according to the PRISMA
(Preferred Reporting Items for Systematic Reviews and
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Meta-Analyses) guidelines [37]. This study was registered on
the International Prospective Register of Systematic Reviews
(PROSPERO; CRD42024512554) on February 15, 2024.

Eligibility Criteria
Participants

Participants must be adults, defined as being at minimum 18
years of age. The included participants must have
multimorbidity, defined as at least 2 chronic conditions in one
individual [38]; chronic diseases will be considered according
to the World Health Organization definition of “health problems
that require ongoing management over a period of years or
decades” [39]. Studies with subgroups of patients with
multimorbidity, presented in separate subgroup analyses, will
be considered for inclusion.

I ntervention

The definition of collaborative care is based on the systematic
review by Gunn et al [40]. The intervention must involve any
type of collaborative care activity in addition to the delivery of
patient care. Theintervention should include at |east one health
care professional (HCP) and the collaboration must involve at
least 2 different health or social professions (eg, nurses, social
workers, or pharmacologists) or similar HCPs from at least 2
different speciaties (eg, collaboration between 2 physicians
specialized in cardiology and endocrinology). Alternative
professions such as “health coordinators’ or “clinical care
managers’ will be considered when these professional s actively
contribute as independent participants in the intervention,
providing coordination or insight from social or health care
perspectives. Furthermore, the intervention must encompass a
structured management plan and scheduled patient follow-ups
[40].

Comparator

The comparison must be usual care. For thisreview, usua care
isdefined asthelevel of collaboration expected as part of normal
practice, without explicitly mentioning a higher degree of
collaboration, inspired by the study of Pascucci et a [41].

Outcomes

Prioritization of outcomesin this systematic review isbased on
the core outcome set for multimorbidity proposed by Smith et
al [42]. The primary outcome is HRQoL, given its highest rank
in the core outcome set [42]. The secondary outcomeswill cover
various elements such asmental health outcomes (encompassing
general mental health, depression, and anxiety scales) and
mortality due to their status as essential outcomes in the core
outcome set [42].

Study Design

Randomized controlled trials (RCTs) with aparallel design will
be considered in this review. Feasibility studies with an RCT
design presenting results on effectivenesswill also be considered
for inclusion. Other criteria encompass inclusion of articles
written in English, Danish, Swedish, and Norwegian. The
articles must be available in full text. All studies available up
to the submission date will be considered for inclusion. Only
peer-reviewed articles will be included.
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I nformation Sources

The systematic research will be conducted in the following
scientific databases:. CENTRAL, PubMed (including the
MEDLINE database), CINAHL, and Embase. All included
articles will undergo reference screening and a citation search
to ensure relevant papers are captured. Citation searches of
relevant articleswill be carried out in Scopus, Web of Science,
and Google Scholar.

Search Strategy

The search strategy was developed by conducting an initial
search in CENTRAL and PubMed to identify the relevant
literature. The retrieved literature from the initial search was
then used to identify relevant keywords that were integrated
into the search strategy. The search will be performed through
a block search structured according to the Population,
Intervention, Comparator, and Outcome (PICO) framework,
encompassing terms related to the popul ation and intervention.
The search strategy will be tailored to the specific database
used. Synonyms, similar terms, and variations in spelling will
be considered in the searches. The databases' built-in search
functions will also be used, such as the inherent thesaurus,
Boolean operators, and filtering options. The search strategies
are planned in collaboration with a research librarian. The
complete search strategy used in all databases is provided in
MultimediaAppendix 1. Prior to submission, afollow-up search
in all databases will be performed to ensure inclusion of all
newly published studies.

Study Records

Data Management

Following the search, al referenceswill be uploaded into Zotero
version 6.0.30 [43]. The function merge duplicatesin the duplet
section will initially be used. Subsequently, the references will
be exported to the web-based software Covidence [44],
facilitating collaborative inclusion and exclusion of studies.

Selection Process

Potential studies will be evaluated for inclusion in this review
based on the presented eligibility criteria. Two authors will
independently assessall studiesfrom the block search. Initially,
the studies will be screened by title and abstract, and those not
aligning with the eligibility criteria will be excluded. The
remaining studies will undergo afull-text assessment, and only
those meeting the eligibility criteria will be included. In case
of disagreement, a third author will be involved in the
decision-making process. Additional citation and reference
searcheswill be performed by the first author. A PRISMA flow
diagram will be provided to ensure transparency in the selection
of articles (see Multimedia Appendix 2).

Data Collection Process

Dataextraction will be performed using a customized Microsoft
Excel form. In cases where usable data extraction is hindered
due to incomplete representation of study details or results in
some articles, the authors of these studies will be contacted for
clarification.
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Dataltems

The information relevant for this review includes elements of
the study design, participant characteristics, intervention details,
and main outcomes. The data extracted from the studies will
encompass various elements, including author details,
publication year, country, study design, baseline characteristics,
total sample size, intervention specifics, intervention team,
setting, comparator, and study outcomes. A table summarizing
the key characteristics of each study will be provided.
Concerning the type of participants in the study, a distinction
will be made between comorbidity studies, focusing on patients
with specific combinations of conditions, and multimorbidity
studies, encompassing participants with diverse combinations
of conditions[45]. Baseline characteristicswill include elements
such as age, gender, BMI, or body weight. Details about the
interventions will encompass aspects such as the setting,
intervention duration and frequency, and the types of
professionals and specialties represented in the collaborative
care teams. Furthermore, it will be noted whether the
intervention incorporates a digital element. The collected data
items pertaining to the study outcomeswill include details such
as outcome scores or values, statistical precision metrics,
assessment tool, sample size in each group at the time of
assessment, and time of assessment. Inthe meta-analysis, results
related to the latest time of assessment will be collected. The
authors of the included studies will be contacted to provide
additional information if characteristics or results at the study
level are not available.

Risk of Bias Assessment

Theincluded studies will be assessed for limitations according
to the Cochrane Risk of Bias tool version 2 [46], with
independent assessments conducted by 2 authors. In caseswhere
differences in assessment occur, a discussion involving a third
author will beinitiated to reach agreement. All eligible studies
will beincluded in thisreview, regardless of their quality. Only
studies with an overall risk of bias judged to be “low risk of
bias’ or “some concerns’ will beincluded in the meta-analysis.
If missing information makesrisk of bias assessment impossible,
corresponding authorswill be contacted to obtain the necessary
information. The results of the risk of bias assessment will be
presented in arisk of bias chart.

Data Synthesis

Meta-Analysis

A meta-analysiswill be performed to analyze the available data.
The analysis will be performed in RStudio using the
Meta-Analysis Package for R (Metafor package) enabling the
creation of a data frame containing various measures for the
meta-analysis model (eg, effect size, t statistics, or P values).
However, if the measures differ dueto discrepanciesin the data
provided by some studies, supplementary calculations to
standardize the data for analysis will be performed. These
adjustments will adhere to the equations outlined in the
Cochrane Handbook [47]. Outcome scores or values given as
the absolute mean difference from baseline or absolute mean
at follow-up, along with statistical precision metrics (eg, SD,
Cl, or SE), will be used to estimate the overall effect size for
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continuous variables. For studies where these data are not
reported, the between-group estimates that quantify the effect
of the intervention on the outcome and their precision will be
used. If results are presented as medians and | QRS, the means
and SDs will be estimated [48]. The article with the largest
sample will be used for the meta-analysis if 2 or more articles
present data from the same study for a particular outcome.

The meta-analysis will be based on the standardized mean
difference for continuous variables sharing the same construct
but different outcome measures. There is no rule as to when
certain outcomes measures can be combined, whichisgenerally
determined by clinical judgment [49]. The decision to combine
different outcome measures will involve at least 2 authors.
Should disagreement arise, a third author will be consulted to
reach agreement. Conversely, the weighted mean difference
will be applied for continuous variables sharing the same
outcome measure.

As it is difficult to make assumptions about the underlying
distribution of effect sizes, the meta-analysis will follow the
pragmatic approach proposed in the Cochrane Handbook
regarding the choice of model [50]. This means that both the
random- and fixed-effects models will be used in this
meta-analysis because the included studies are expected to vary
in multiple parameters [51]. One parameter is the samplesin
the studies, which do not originate from the same population.
Although the overall population is patientswith multimorbidity,
the selected samples in the studies are expected to vary
considerably. Consequently, the effects estimated across the
studies may not be identical but rather follow a similar
distribution. The findings from both models will be presented
using forest plots and tables, accompanied by a sensitivity
analysis. The effect estimate of continuous variables will be
presented as a pooled mean difference or pooled standardized
mean difference with 95% Cls. Odds ratios will be given for
dichotomous variables with 95% Cls. Two-sided P values <.05
will be considered statistically significant. Interpretation of the
pooled effect size will be guided by the principles outlined in
the Cochrane Handbook [52]. To test for heterogeneity, the

Higgins I statistic will be calculated. The interpretation of 12
will also be made according to the Cochrane Handbook [50].

Sensitivity Analysis

Sensitivity analysis will be performed, including variations in
statistical models (random vs fixed effects) as well as
assessments of risk of bias. If relevant, sensitivity analysiswill
also be performed by excluding studiesthat only report medians
and IQRs. Other potential sensitivity analyses may consider a
range of parameters such as sample size or follow-up length,
with the purpose of evaluating the potential impact of these
factorson the overall findings. A summary table will showcase
the results of any sensitivity analyses performed [50].

Meta-Regression and Subgroup Analysis

Meta-regression or subgroup anaysis will be performed to
explore if certain factors can explain the variation in effect
between studies. To explore associations between the primary
outcome and various factors in the metaanalysis, a
meta-regression analysis will be performed. In the analysis,
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participant characteristics will be examined by distinguishing
between comorbidity and multimorbidity studies. Other
participant-rel ated factors to be explored include demographics,
socioeconomic status, health indicators, lifestyle factors, and
treatment variables. Interventions will be examined across
multiple dimensions, including setting, duration, and frequency.
Additionally, the types of professionas and specialties
represented in the collaborative care teamswill be evaluated to
understand their influence on intervention outcomes.
Furthermore, the presence of digital components will be
considered to assess if they contribute to variations in
effectiveness across studies.

Subgroup analysis may be performed if the meta-regression is
impossible due to limitations related to the data. This may be
dueto the limited availability of continuous variablesif studies
predominantly report variables categorically (eg, in case of age
groups instead of age as a continuous variable). Additionally,
meta-regression analysis will not be considered if there are
fewer than 10 studiesin a meta-analysis [50].

Narrative Format

A table containing a narrative description of the key
characteristics and findings of all studieswill be provided. Due
to heterogeneity or high risk of bias, meta-analysis may not be
feasible for certain outcomes. In these cases, a narrative
description will be provided. The results of the quantitative
synthesis will be presented in a table with a summary of
findings.

Assessment of M eta-Biases

To assess potential publication biases, a funnel plot with a
regression line will be created. The funnel plot will be
complemented by a statistical test for funnel plot asymmetry,
such asthe Egger test. The funnel plot will only be constructed
for evaluation if the specific meta-analysis contains resultsfrom
at least 10 studies [53].

Confidencein Cumulative Evidence

The GRADE (The Grading of Recommendations Assessment,
Development, and Evaluation) system will be used for grading
the certainty of evidence [54]. The GRADE evaluation will be
performed independently by 2 authors. In case of disagreement,
a third author will perform an additional GRADE evaluation.
The web-based GRADEpro Guideline Development Tool
software (Evidence Prime) will be used to perform the
evaluation [55]. The results from the GRADE evaluation will
be presented in a summary of findings table. This grading will
be based on risk of bias, directness, heterogeneity, precision,
and risk of publication bias.
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Results

This systematic review and meta-analysis is ongoing. Results
from the preliminary search, performed on February 16, 2024,
can befoundin Multimedia Appendices1 and 2. A total of 6730
records were retrieved, of which 1475 were duplicates. This
resulted in 5255 unique records remaining for initial title and
abstract screening. A follow-up search across all databaseswill
be conducted prior to submission. Thefindingswill be visually
presented through forest plots and in a summary of findings
table where meta-analysis is feasible, and in cases whereiit is
not, through narrative comparisons. This systematic review and
meta-analysis is expected to be completed in late 2024.
Following completion, the results will undergo peer review
before being submitted for publication.

Discussion

This systematic review aims to assess the treatment effect on
HRQoL, mental health, and mortality in collaborative care
interventions compared to usual care in adult patients with
multimorbidity. The presented systematic review will have both
strengths and limitations. The strengths are rooted in the
comprehensive exploration and broad scope undertaken. This
review aims to investigate the impact of heterogeneity in
participant and intervention characteristics on the pooled effect
size. Such exploration holds the potential to provide valuable
insightsinto the effectiveness of collaborative careinterventions
and to identify the factors that influence this effect. This may
contribute to determining the optimal selection of patientswith
multimorbidity expected to derive the greatest benefit from
collaborative care interventions. Additionally, this review may
revea intervention characteristics that prove meaningful to
investigate further. Conducting a subsequent qualitative analysis
may offer a deeper understanding of aspects that quantitative
data alone may not capture. Triangulating these findings
therefore ensures a thorough investigation of the complexities
inherent in collaborative care interventions for patients with
multimorbidity.

Nevertheless, limitations are expected due to the high degree
of clinical diversity. This variability extends across the
population, encompassing diverse conditions and diagnoses, as
well aswithin theintervention characteristics, where differences
stem from factors such as the composition of the collaborative
care teams and the settings where the interventions are
implemented. The planned comparison istherefore expected to
be complicated dueto the lack of homogeneity within the field.
Hence, the forthcoming discussion will also encompass the
consideration of confounders and methodological limitations
to ensure meaningful conclusions. Further limitations will be
examined and elucidated in the discussion section of the review
to contribute valuableinsightsfor guiding future research efforts.

This systematic review is funded by the Novo Nordisk Foundation and Steno Diabetes Center North Denmark. The research
librarian Louise Thomsen, Aaborg University Library, is acknowledged for assisting in planning the search strategy of this

systematic review.
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