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Abstract

Objectives: To summarise the impact of community-based
interventions for multimorbid patients on unplanned
healthcare use. The prevalence of multimorbidity
(co-existence of multiple chronic conditions) is rapidly increas-
ing and affects one-third of the global population. Patients with
multimorbidity have complex healthcare needs and greater
unplanned healthcare usage. Community-based interventions
allow for continued care of patients outside hospitals, but few
studies have explored the effects of these interventions on
unplanned healthcare usage.

Design: A systematic review was conducted. MEDLINE,
EMBASE, PsychINFO and Cochrane Library online data-
bases were searched. Studies were screened and under-
went risk of bias assessment. Data were synthesised using
narrative synthesis.

Setting: Community-based interventions.

Participants: Patients with multimorbidity.

Main outcome measures: Unplanned healthcare usage.
Results: Thirteen studies, including a total of 6148 partici-
pants, were included. All included studies came from high-
income settings and had elderly populations. All studies
measured emergency department attendances as their pri-
mary outcome. Risk of bias was generally low. Most commu-
nity interventions were multifaceted with emphasis on edu-
cation, self-monitoring of symptoms and regular follow-ups.
Four studies looked at improved care coordination, advance
care planning and palliative care. All 13 studies found a
decrease in emergency department visits post-intervention
with risk reduction ranging from 0 (95% confidencec interval
[CI]: —0.37 to 0.37) to 0.735 (95% CI: 0.688-0.785).
Conclusions:  Community-based interventions  have
potential to reduce emergency department visits in patients
with multimorbidity. Identification of specific successful
components of interventions was challenging given
the overlaps between interventions. Policymakers should
recognise the importance of community interventions
and aim to integrate aspects of these into existing health-
care structures. Future research should investigate the
impact of such interventions with broader participant
characteristics.
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Introduction

Multimorbidity, the coexistence of two or more chron-
ic medical conditions,' affects one-third of the global
population and two-thirds of over 65-year-olds.?
Given that risk factors for multimorbidity include
age, obesity and physical inactivity,® the ageing
global population and obesity epidemic will contribute
to its increasing prevalence worldwide.*> One-third of
people with multimorbidity have both a physical and
mental health disorder,’ which may impede their abil-
ity to adhere to treatment, continue with physical
activities and function socially.” Multimorbidity is
therefore associated with reduced quality of life and
increased mortality.®

Patients with multimorbidity exhibit greater
unplanned healthcare use. One UK study found
27.2% of patients had multimorbidity; yet, these
accounted for 56.1% of hospital admissions and
78.7% of prescriptions.” Another found that patients
with four conditions have almost 15 times the odds of
an unplanned hospital admission.'® This is consistent
with research from other European countries.'"!?
The financial cost of unplanned healthcare usage to
the health system is immense'?; in England, in 2016,
emergency department (ED) admissions alone cost
the National Health Service £2.7 billion.'

One way of reducing unplanned admissions is
through community programmes supporting longer-
term management outside of hospitals. A systematic
review exploring general practitioners’ (GPs)
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perspectives on management of patients with multi-
morbidity highlighted challenges faced by these
patients, including poor care coordination, polyphar-
macy and increased treatment burden.'’> Community
care programmes help equip patients to manage their
conditions long-term through educational resources,
frequent follow-ups from healthcare teams, optimisa-
tion of polypharmacy and self-monitoring of
symptoms.

Few studies assess interventions to improve out-
comes for patients with multimorbidity. A systematic
review of community care-based interventions looked
primarily at quality-of-life outcomes and concluded
that evidence on care targeted towards patients with
multimorbidity was limited.'® Similarly, a recent sys-
tematic review of goal-oriented care for adults with
multimorbidity was inconclusive, finding no effect on
quality of life or hospital admission.'” Existing stud-
ies have placed little emphasis on clinical outcomes,
and none have focussed on unplanned healthcare
usage. This review therefore aims to summarise the
effects of community-based interventions targeted at
multimorbid patients, and explore and compare the
different types of interventions implemented and
their impact on unplanned healthcare usage.

Methods

A systematic review of the literature was carried out
according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA)
guidelines'® (Supplementary Appendix 1). Ethical
approval was not required.

Eligibility criteria

Inclusion criteria were structured using the
Population, Intervention, Comparison, Outcome
and Study Design framework.'® Studies were eligible
for inclusion if the study sample consisted of adults
with multimorbidity, defined as individuals over the
age of 18 years with at least two co-existing chronic
medical conditions. Interventions suitable for inclu-
sion were conducted either in the primary healthcare
setting or within the community and involved holistic
management of the patient. The outcome measure
was unplanned care, encompassing all forms of
unscheduled healthcare.

Search strategy

The search strategy used key words, search headings
such as ‘multimorbid’, ‘emergency care’ and ‘care
plan’, and appropriate synonyms to identify relevant

studies. The full search strategy for MEDLINE can
be found in Supplementary Appendix 2.

Information sources and selection process

The online databases Medline, Embase, PsycINFO
and Cochrane library were searched from January
1980 to March 2022. Identified studies were imported
into the Covidence systematic review tool and de-
duplicated. Two independent reviewers screened the
titles and abstracts of articles, then full texts of eligible
papers, to select the final sample of articles.

Data collection and synthesis

Data from eligible studies were extracted and collat-
ed into a table including study design, population
characteristics, intervention details, outcome meas-
ures and findings.

Risk of bias assessment

Studies were appraised using quality assessment tools
specific to each study design (randomised controlled
trial [RCT], randomised non-controlled, observation-
al, cohort) developed by the National Heart, Lung
and Blood Institute (Supplementary Appendix 3).%°

Results

Searches identified 4454 studies (Figure 1). Thirteen
studies were selected for inclusion; data were
extracted and analysed using narrative synthesis.”'>*
Meta-analysis was not possible due to the heterogene-
ity of the study populations, with varying numbers
and types of conditions across the populations.

Study characteristics

All 13 studies (Table 1) were conducted in high-
income countries (HICs), with study designs includ-
ing RCTs (including a cost-utility analysis based on
an RCT), prospective observational studies and ret-
rospective cohort studies. A total of 6148 participants
were included across all studies; sample sizes ranged
from 15 to 3305, with the majority reporting on more
than 200 patients. Most populations contained
patients identified from a hospital setting or primary
care databases. All studies reported ED attendances
as a measure of unplanned healthcare usage.

Risk of bias assessment

There was low risk of bias across the studies; three
studies were rated good quality,?**%° eight were
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Figure |. A PRISMA flowchart showing the identification and screening of studies from databases.

[ Identification of studies via databases and registers ]
!
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v databases Medline, EMBASE, screening:
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fair?!2%2423:27:3133 and two were poor.”®? Studies

were not excluded based on quality. All studies had
clearly defined objectives and recruited participants
with the same eligibility criteria (Supplementary
Appendix 3).

Populations

Studies provided varying detail regarding the com-
plexity and severity of multimorbidity. Five studies
specified co-morbidities within the inclusion criteria,
including depression®** and chronic obstructive pul-
monary disease.*°

Eleven studies had additional population inclusion
criteria, including those with complex care needs or
disability,?!**23132 high risk of future hospital

21,23,27,29 and

admission or current high-utilisers,
recent discharge from hospital.>>*%3%

Six studies had an inclusion criteria of age >50
years.?! 2%27:2932 The average age of participants
within each study was >60 years in every study that
reported population demographics®' %332 eight

had average ages >75 years. 2! 2#427:28.32.33

Interventions

involved individual care
plans,?!:23:24:26:2729°33 w6 care coordination (one of
which also had a care plan component),”>?’ one
advanced care planning (ACP)** and one palliative
care.” Care plans primarily aimed to help the patient
with self-management of their conditions through

Ten interventions
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Continued.

Table I.

Outcomes

Intervention details
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Population

Study design

Country

72.0 for those who completed

was mailed ACP package con-
taining more information

ACP visit vs. 119.2 who did
not complete ACP visit

(

0.003)

Palliative Care

Unplanned ED visits lower during

Home visit conducted 72 h after

Multimorbid patients dis-

Prospective observa- n=15

USA

Mayr et al., 20212

project period (median | [0—

hospital discharge, followed up
with scripted phone calls at 4
and 8 weeks to address any

charged home after treat-

median age =76

0% women

tional study

3]) compared with 3-month

ment in intensive care unit

for specific conditions

period preceding (median 2

[2-4])

updates in patient status. Final
home visit at 90 days post-

discharge

COPD: chronic obstructive pulmonary disease; ED: emergency department; GP: general practitioner; ACP: advanced care planning.

methods such as education, frequent follow-ups,
counselling and goal-setting.

The ACP intervention involved a discussion
between the patient and the nurse to inform of end-
of-life options,?* while Lanzeta et al. used an admin-
istrative member of staff to improve communication
between primary and secondary healthcare professio-
nals (HCPs) without changing clinical care.”> Mayr
et al. used follow-ups to monitor patients at the end
of life; however, this study only had 15 participants
as its primary aim was to assess the feasibility of the
intervention and as such they did not comment on
statistical significance of results.”®

ED visits
Twelve studies reported ED attendances as an
outcome®">*33; one measured an estimate for ED

visits and/or inpatient hospitalisations.>* All 13 stud-
ies reported a decrease in ED attendances across the
study period. Two did not report significance,?®*
and four did not find statistically significant differ-
ences.”*?°-30-32 Of the significant results, six interven-
tions were integrated care programmes>!'=2*26:27:31.33
and one ACP.*? No studies included the reasons for
ED visits.

Delivery of interventions

Interventions  were  predominantly  delivered
through a combination of in-person visits and
remote consultations between the patient and the
care team.*>?+2628:30:32.33 Ope study used telephone
communication only, with a focus on telemonitoring
and management of depressive symptoms.”® This
found a significant decrease in mean ED visits after
12 months compared with the control group (0.6 +
1.6 vs. 1.44+1.2, p=0.03). One study only used in-
person visits and found a rate reduction of 5.5 ED
visits per 1000-patient days (95% CI: 4.6-6.4).>" In
another study, there was no direct contact between
the intervention team and the patient, as the focus
was on care coordination within the healthcare team
and no difference in mean ED visits per patient was
found between study groups.?

Three studies prioritised telemonitoring as a key
component of their interventions.”*?’** One also
used an online platform to facilitate messaging
between patients and carers and give patients access
to their health information,?’ resulting in a significant
difference in mean ED visits rate per year post
follow-up between intervention and control groups
(0.3£0.7 vs. 1.34+1.6, p<0.01).

Two studies did not explicitly state the nature of
interactions between the patient and the team.>"*’
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Multidisciplinary teams

Of the 10 care plan interventions, seven had nurse
case-managers.>2>26:27:30:3233 A1l but one of the
care plans involved a multidisciplinary team
(MDT)?!:#3-26:27:2933. - Gonzalez-Ortega et al. used
an intervention conducted solely by a family physi-
cian and found a 5.6% decrease in ED visits in the
intervention group, but when compared with the con-
trol group post-intervention, there was no differ-
ence.”* Two of these MDTs consisted of several
specialists including a doctor, nurse, physiotherapist,
occupational  therapist, speech therapist, social
worker,?® geriatric nurses, pharmacists and secretaries.”!

Care coordination

Mateo-Abad et al.?” used an integrated care coordi-
nation and care plan intervention with follow-ups
and a patient empowerment programme, accompa-
nied by online access to their clinical records. The
mean rate of ED visits after a year was 0.3 +0.7 for
the intervention group compared with 1.3+1.7 for
the control group (p <0.001). Both this study and
Lanzeta et al.?® used reference liaison nurses to
improve coordination between HCPs and provide
educational support to the patient; however,
Lanzeta et al. did not find a significant difference in
mean ED visits per patient between intervention and
control group (1.90 vs. 2.16, p =0.447).

Advanced care planning for end of life

Gabbard et al.?* reported a risk ratio of 1.17 (95%
CI: 0.92-1.50) for ED visits and/or inpatient hospi-
talisations for intervention (ACP) compared with
control group. However, when comparing those
who completed the intervention with those within
the intervention group who did not have a completed
telephone call/in-person visit, the risk ratio was 0.59
(95% CI: 0.42-0.83).

Depression

Two studies included interventions targeting depres-
sion. Gellis et al.** implemented an 8-week problem-
solving therapy intervention to treat co-morbid
depression. Pomerantz et al.” screened for behaviou-
ral and psychosocial issues at the start of the inter-
vention, and then used personal goal-setting and
motivational interventions throughout. Pomerantz
et al. did not report on changes related to depression
but found a 26.2% decrease in ED visits per 100 pre-
versus post-intervention (the significance was not
noted). Gellis et al.”® found a significant reduction

of 50% in the mean score on PHQ-9 at 3 months
post-enrolment and a significant reduction in ED
visits between the intervention and control groups.

Social care

Five care plans specifically addressed the social care
needs of participants.**?*333 Of these, Schamess
et al.’! aimed to address social issues in subsequent
visits, while Tortajada et al.*® involved a social
worker in the care plan where needed. Low et al.?
activated community services to aid the patient’s care
at home. These three studies that described how they
addressed social care needs yielded statistically signif-
icant results. Of the two that only mentioned assess-
ing care needs, one had a rate ratio of 0.72 (95% CI:
0.51-1.02) for ED visits in the intervention group,?>
while the other had a rate ratio of 0.00 (95% CI:
—0.37 to 0.37).”

Planned healthcare usage

Six studies reported outcomes of planned healthcare
usage.”'?* 273 Berntsen et al?' reported that
planned outpatient visits increased significantly in
the intervention group. Low et al. found a statisti-
cally significant increase in specialist outpatient clinic
visits; similarly, Tortajada et al.** found a statistically
significant increase in rate of admissions to a com-
munity healthcare unit (risk ratio: 1.502, 95% CI:
:1.346-1.675). Mateo-Abad et al.?’ found a statisti-
cally significant difference between intervention
versus control group in rate of GP appointments
per year both face-to-face (12.2 vs. 9.6) and over
the phone (6.7 vs. 3.6). Gonzalez-Ortega et al.**
found a notable, but not statistically significant,
increase in elective hospital admissions in the inter-
vention group (mean 0.04+0.26 at baseline vs.
0.13+0.34 at follow-up). On the other hand,
Lanzeta et al.”® found little difference in primary
care consultations between intervention and control
groups (median visits 22.7 vs. 20.04).

Discussion

Summary of findings

This review of community interventions for patients
with multimorbidity included 13 studies with an over-
all low risk of bias. Most included elderly, high-risk
populations. All studies found that community inter-
ventions for patients with multimorbidity decrease the
likelihood of ED visits, with seven reporting statisti-
cally significant decreases.”' 2320273133 Qyccessful
interventions emphasised a personalised approach,
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working synergistically with the patient to ensure their
needs were met.

Strengths and limitations

This is, to our knowledge, the first review focussing
on unplanned healthcare usage outcomes of
community-based interventions for multimorbid
patients. A previous review of systematic reviews on
the community interventions for multimorbid
patients found a significant improvement in clinical
outcomes>*; however, the effect on healthcare usage
outcomes has not been found to be significant by
other reviews.'®** This may be due to a paucity of
studies using well-defined measures of healthcare
usage as an outcome, or different definitions of com-
munity interventions, impacting the comparability
between studies. Our review provides compelling evi-
dence as to the benefits of holistic community inter-
ventions for this patient population.

Implications for policy and practice

The results of this review address an eminent litera-
ture gap for patients with multimorbidity, adding
valuable insights into the benefits of community
interventions to reduce ED admissions. It is crucial
to utilise this growing evidence base to guide health
services through a difficult period of demographic
transition, to mitigate the burden placed on systems
by complex populations.

Wider inclusion criteria for studies included in
national guidelines

Policy makers at the national level should prioritise
the inclusion and focus on patients with multimor-
bidity within national guidelines to improve the qual-
ity of care for this growing patient population.
Historically, healthcare systems have focussed on
acute care delivery and individual diseases rather
than coexisting conditions.*® Additionally, guidelines
are often based on evidence from RCTs that exclude
elderly or multimorbid patients.>*3” Emphasis there-
fore should be placed on modifying guidelines to
include studies with wider population inclusion crite-
ria to reflect the ever-changing demographic of
patients.

Greater provision of telemonitoring solutions

Health service providers should take advantage of
the benefits of telehealth and remote monitoring of
patients to alleviate pressures in an increasingly tech-
nological world. Many chronic conditions stem from
issues such as obesity and hypertension that can be

easily monitored remotely by the patient them-
selves™®; several lobbying powers, including NGOs,
are already calling for greater accessibility to such
home-monitoring devices.* Telehealth also has
great potential to ease the increased waiting times
and backlog of patients in the post-pandemic era.*’
Throughout the pandemic, telemedicine rapidly
became an essential part of primary care,*' demon-
strating the feasibility of its widespread adoption.
Greater trust should be placed in at-home equipment
and remote monitoring of patients, and healthcare
providers should additionally consider promoting
and supporting schemes to distribute these equip-
ment to aid in eliminating any financial and educa-
tional barriers to access.

Redistributing workload between different HCPs

Healthcare service decision makers should better uti-
lise the strengths of multidisciplinary working and
the varied skillsets of different HCPs.** Most studies
in this review used nurses who acted as case-
managers, with other non-medical HCPs delivering
many of the interventions. The specialist skillset of
nurses ensures a high standard of, and satisfaction
with, care***: other HCPs, such as pharmacists,
could also suitably fill similar roles.*> The number
of people in England waiting for consultant-led elec-
tive care has increased from 4.05 million pre-
pandemic to 7.2 million in December 2022, with a
record 3.1 million waiting for over 18 weeks.*
Redistributing workload among different HCPs
could help ease this strain®’ and prove more cost-
effective long-term.

Implications for future research

Most studies only reported a few outcomes, and most
did not explore the reasoning for ED visits in any
depth. Further research into specific aspects of care
plans may help determine ideal care plan designs and
exploration of outcomes such as quality of life and
patient satisfaction. In combination with healthcare
usage, this may help create a more holistic under-
standing of the impact of community interventions.
Given that several social and structural factors are
involved in determining outcomes for patients with
multimorbidity, studies should also aim to consider
how effective interventions are within different pop-
ulations. Future studies may also consider longitudi-
nal study designs, allowing for a more comprehensive
understanding of the long-term impact.

The small number of studies eligible for inclusion
in this review may indicate a paucity of research;
emphasis should therefore continue to be placed on
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the exploration of long-term community-based inter-
ventions. Focus should be placed on research within
lower-income countries. Moreover, within the litera-
ture, multimorbidity is defined and measured in sev-
eral different ways*® and is sometimes conflated with
other similar terms such as ‘complex’ or ‘frail’; future
research should clearly state how multimorbidity is
understood.

All populations included were elderly. Although
the prevalence of multimorbidity is greater in older
populations, the needs of younger adults living with
multimorbidity are likely different and should be
carefully considered. Additionally, several studies
excluded participants with poor cognitive function-
ing; a significant proportion of elderly people with
multimorbidity have a form of cognitive impair-
ment* and this may affect implementation of
interventions.

Financial benefits of interventions make compel-
ling arguments for commissioners and politicians
when considering policy changes. Although this
review has demonstrated that ED wait times are
reduced using community interventions — and this
therefore reduces strain on the healthcare system —
the direct costs of implementing these interventions
compared with the financial benefits have not been
investigated in depth. Future research should there-
fore consider the monetary aspect of such interven-
tions to determine their overall viability.

Conclusion

Community interventions for patients with multi-
morbidity are useful in continuing longer-term care.
All studies included in this review found a decrease in
ED visits within intervention groups; the majority
were statistically significant. Interventions with the
most significant improvements placed emphasis on
education, goal-setting and regular follow-ups.
Policy-makers should consider the long-term benefits
of these interventions both from a financial and
healthcare perspective, with a view to integrate ele-
ments of the interventions such as telehealth and tai-
lored education into existing healthcare structures.
However, further research into the specific compo-
nents of successful interventions and their financial
consequences is required to ascertain how to practi-
cally and successfully implement these interventions
on a wider scale.
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