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Effectiveness of holistic assessment-based interventions for 
adults with multiple long-term conditions and frailty: 
an umbrella review of systematic reviews
Stella Arakelyan, Nataysia Mikula-Noble, Leonard Ho, Nazir Lone, Atul Anand, Marcus J Lyall, Stewart W Mercer, Bruce Guthrie

Holistic assessment-based interventions (HABIs) are effective in older people admitted to hospital, but it is unclear 
whether similar interventions are effective in adults with multiple long-term conditions or frailty in the community. We 
conducted an umbrella review to comprehensively evaluate the literature on HABIs for adults (aged ≥18 years) with 
multiple long-term conditions, and frailty. We searched eight databases for systematic reviews reporting on experimental 
or quasi-experimental studies. Of 9803 titles screened, we identified 29 eligible reviews (14 with meta-analysis) reporting 
on 14 types of HABIs. The evidence for the effectiveness of HABIs was largely inconsistent across different types of 
interventions, settings, and outcomes. We found evidence of no benefit from hospital HABIs on health-related quality 
of life (HRQoL) and emergency department re-attendance, and evidence of no benefit from community HABIs on 
overall health-care utilisation rates, emergency department attendance, nursing home admissions, and mortality. The 
best evidence of effectiveness was for hospital comprehensive geriatric assessment (CGA) on nursing home admissions, 
keeping patients alive and in their own homes. There was some evidence of benefit from community CGA on hospital 
admissions, and from CGA spanning community and hospital settings on HRQoL. Patient-centred medical homes had 
beneficial effects on HRQoL, mental health, self-management, and hospital admissions.

Introduction
The number of people with multiple long-term conditions 
(also known as multimorbidity) is progressively 
increasing, posing considerable challenges to health and 
social care systems.1,2 Although age is the strongest risk 
factor, multimorbidity is common at all ages, particularly 
in people from socioeconomically disadvantaged 
communities. Since there are more middle-aged than 
older adults, in absolute terms, there are more adults 
aged under 65 years with multiple long-term conditions 
than aged 65 years or older.1–3 Having multiple long-term 
conditions is associated with poor health outcomes 
(eg, reduced health-related quality of life [HRQoL], poor 
mental health, and high treatment burden) and an 
increased risk of adverse events (eg, hospital admissions, 
adverse drug events, and mortality).4 Multiple long-term 
conditions commonly contribute to frailty, which is a 
cumulative decline in psychological, physical, and social 
functioning.5,6 In people aged 64–85 years, frailty is mainly 
related to concurrent multiple long-term conditions, but 
largely to functional deficits in people older than 85 years.7 
Frailty status on admission to hospital is predictive of 
multiple adverse health outcomes,8 including premature 
mortality.9 Health systems need effective and sustainable 
interventions to improve health outcomes and mitigate 
the risks of adverse events for people with multiple long-
term conditions and frailty.1,2,10,11

Several systematic reviews10,12–15 have examined the 
effectiveness of various complex interventions in 
improving health outcomes for these populations. This 
literature can be hard to interpret because there is 
heterogeneity in the components of complex 
interventions that have the same name and considerable 
overlap between interventions with different names.10,13,15–17 
However, a core component of complex interventions in 

this field is the use of holistic assessment and 
intervention, which is not bounded by single conditions, 
and the UK National Institute for Health and Care 
Excellence (NICE) has highlighted the need for evidence 
on the effectiveness of such interventions in people with 
multiple long-term conditions.2

We defined holistic assessment-based interventions 
(HABIs) as those that systematically identify individuals’ 
medical, psychological, social, and functional capabilities 
and needs to develop personalised care and follow-up.18 
This model of care is commonly used among older adults 
with frailty where it is most often called a comprehensive 
geriatric assessment (CGA).19 The effectiveness of CGA for 
older adults has been studied extensively for inpatients 
and, to a lesser extent, in community-dwelling older 
adults.15,20–23 Evidence suggests that initiating CGA on 
hospital admission increases the likelihood of older adults 
being alive and living in their homes compared with those 
receiving usual care.20 A recent umbrella review of CGA in 
older adults concluded that it reduces nursing home 
admissions, risk of falls, pressure sores in hospital settings, 
and decreases the risk of physical frailty in community-
dwelling older adults.23 In practice, however, interventions 
named as CGA are heterogeneous in their components. 
For instance, a recent review of CGA interventions used in 
integrated care programmes found 21 types of CGA that 
differed by implementation settings, instruments used, 
team composition, procedures, and the number and type 
of life domains addressed.24 Additionally, focusing on 
studies that label the intervention as CGA ignores trials of 
HABIs with different names (eg, discharge planning and 
integrated care), which deploy many of the same 
components as CGA. Furthermore, it is important to 
examine the effectiveness of HABIs implemented in 
different settings (hospital, community, or both) and in 

http://crossmark.crossref.org/dialog/?doi=10.1016/S2666-7568(23)00190-3&domain=pdf
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younger adults with multiple long-term conditions for 
whom the evidence base is particularly lacking.10,11 

Therefore, the aim of this umbrella review was to 
comprehensively evaluate the literature on HABIs 
targeting adults (aged ≥18 years) with multiple long-term 
conditions and frailty in both hospital and community 
settings.

Methods
This umbrella review followed Joanna Briggs Institute 
(JBI) methodological guidance25 and reporting 
guidelines26 for umbrella reviews. The protocol was 
registered with PROSPERO (CRD42022363217). The full 
methods are reported in the published protocol27 and, 
therefore, only summarised here.

Search strategy and selection criteria
We systematically searched MEDLINE (Ovid), Embase 
(Ovid), PsycINFO (Ovid), CINAHL Plus (EBSCO), 
Scopus, ASSIA (ProQuest), Cochrane Library, and TRIP 
Medical Database for peer-reviewed literature published 
between Jan 1, 2010, and Sept 26, 2022 to ensure present-
day relevance of evidence. The search strategy combined 
subject terms and keywords relating to the target 
population and intervention with database-specific filters 
for systematic reviews (appendix pp 2–3). No language 
restrictions were applied to the search strings. We further 
manually searched the reference lists of the included 
systematic reviews. Eligible systematic reviews 
(appendix p 4) were those evaluating holistic assessment-
based interventions in the community, hospital, or both 
settings in adults aged 18 years and older with multiple 
long-term conditions (defined as ≥2 long-term health 
conditions)28 and frailty (defined as a frailty phenotype, 
using a frailty deficits model, or validated frailty index or 
measure). Reviews describing complex interventions on 
the basis of the assessment of needs in two or more 
health domains were included irrespective of how the 
review labelled the intervention (eg, CGA and integrated 
care). The primary outcomes of interest were HRQoL, 
physical and cognitive function, mortality, unscheduled 
hospital admission, unscheduled care attendance, and 
nursing home admission. Secondary pre-specified 
outcomes were length of hospital stay, adverse drug 
events, geriatric syndromes, and other outcomes 
(experience of care) identified from reviews. We included 
reviews with and without meta-analysis reporting on 
randomised controlled trials and other strong quasi-
experimental study designs (eg, controlled before and 
after studies, and interrupted time series analysis).

Selection process
After removing duplicate reviews with EndNote version 
20·3 (Clarivate Analytics, Philadelphia, PA, USA), the 
RIS file was transferred into Covidence (Veritas Health 
Innovation, Melbourne, VIC, Australia). Two reviewers 
(SA and NM-N) independently screened the titles and 

abstracts against eligibility criteria, followed by full-text 
screening of potentially eligible reviews. At the full-text 
review stage, only reviews published in English were 
included due to resource and time constraints. At every 
stage of screening, disagreements were resolved by 
discussion and consensus, with the involvement of a 
third reviewer (BG) if required.

Data collection
We used an adapted JBI tool25 to extract data on review 
characteristics, target populations, search strategy, 
complex interventions, contexts and settings, analysis, 
health outcomes, and results. For reviews with no meta-
analysis, a summary of the authors’ primary interpretation 
of findings was extracted. For meta-analyses, we extracted 
data on pooled effect sizes (eg, risk ratio [RR], odds ratio 
[OR], weighted mean difference [WMD], or standardised 
mean difference [SMD]) with corresponding 95% CI 
and p values. For reviews describing multiple types of 
health interventions, results pertinent to HABIs were 
extracted.

Quality assessment
The quality of methods in the reviews was assessed with 
the JBI Critical Appraisal Checklist.25 NM-N and LH 
assessed 15 systematic reviews each (52%), and SA 
assessed a random sample of 20 (69%) reviews. Selection 
was performed over two rounds, whereby every second 
review was randomly selected. Between the assessors, we 
aimed to ensure that most systematic reviews were double 
assessed for quality. Disagreements in ratings were 
discussed and resolved by consensus. The JBI tool consists 
of 11 items that were scored as: met, not met, unclear, and 
not applicable. The tool was not intended to generate an 
overall score, but we rated review quality as high, 
moderate, low, or critically low on the basis of weaknesses 
in critical domains (items 1–3 and 5–10; appendix p 13).

Analysis of the degree of overlap in studies
We developed a citation matrix to calculate the degree of 
overlap in primary studies with the corrected covered 
area (CCA) formula and the thresholds proposed by 
Pieper and colleagues29 to define slight (CCA=0–5%), 
moderate (6–10%), high (11–15%) and very high (>15%) 
overlap.

CCA equation: N is the total number of publications in 
evidence synthesis (including double counting), r (rows) 
is the number of index publications, and c (columns) is 
the number of included reviews.

The overall degree of overlap between reviews on this 
measure was slight (CCA=1·4%). To further assess the 
overlap and identify pairs of reviews with high overlap,30 
we calculated the proportion of primary studies from one 

See Online for appendix

CCA= =N − r
rc − r 

731 − 485
(485 × 37) − 485 

=1⋅4%
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review found in another review and eliminated those 
with more than 40% overlap in primary studies.

Data summary
Primary synthesis was narrative given the heterogeneity of 
the evidence and grouped by implementation setting 
(hospital, community, or both). We identified the type of 
intervention in terms of both how the review authors 
named it and our own categorisation (eg, multicomponent 
interventions or transitional care). We mapped the 
intervention components described in every selected 
review to the domains of the adapted sustainable integrated 
chronic care models for multimorbidity: delivery, 
financing, and performance (SELFIE) framework for 
integrated care for multiple long-term conditions.31 
Following JBI guidance for umbrella reviews, no reanalyses 
of effect sizes were attempted,25 but we made an overall 
assessment of the quality of evidence for key outcomes 
using the GRADE principles.32

The methods reported in the review protocol27 were 
followed in full. However, in the overall assessment of 
the certainty of evidence for outcomes, we were guided 
by the quality and consistency of evidence reported by all 
included reviews and not only updated reviews because 
by addressing overlap, we included the most up-to-date 
systematic review evidence available.

Results
Search results and study characteristics
The search identified 9803 records with 7715 titles and 
abstracts screened after removing duplicates and 95 full-
text reviews that were examined (figure 1; 
appendix pp 5–7). 32 reviews were eligible for inclusion 
and a further five eligible reviews were identified by 
searching reference lists of these 32 reviews. We removed 
eight older, highly overlapping reviews,33–40 leaving 
29 reviews with low overlap in primary studies that were 
included (median 8% overlap and interquartile 
range 5–14%; figure 2). Of the 29 included reviews, 
14 (48·3%) were published between 2018 and 2022 
(table 1), with the total number of included primary 
studies ranging from four22 to 85.59 12 (41·4%) of 
29 reviews reported only on randomised controlled trials 
(RCTs),10,12,20,42,47,51,56,57,60–63 whereas seven (24%) reviews 
included more non-randomised study designs than 
RCTs.22,43,46,48,52,54,64 Six (4·8%) reviews did not specify where 
the included interventions were implemented.12,42,54,55,57,61 

In the 23 reviews that reported the location, approximately 
half of the included interventions were implemented 
in North America (the USA and Canada), Europe (the 
UK, the Netherlands, Germany, France, Italy, Spain, and 
Scandinavia), and Australia (appendix pp 8–12).

Three reviews provided no data on participant 
numbers,54,56,57 with the remaining reviews reporting data 
for more than 1000 participants across all included studies. 
Eight reviews specifically targeted studies of adults with 
multiple long-term conditions,10,12,14,43,45,51,59,63 but information 

on the baseline number of multiple conditions and 
measures used was rarely reported. Six reviews included 
participants with frailty and multiple long-term conditions 
based on selection by chronological age (>65 years) or 
high risk of nursing home admission,22,46,58,61,62 whereas 
seven reviews selected by high risk of acute hospitalisation 
(appendix pp 8–12).41,47,48,50,52,55,60

Quality assessment
18 (62·1%) of 29 reviews were rated overall as high 
quality, five (17·1%) as low, and six (20·7%) as critically 
low (appendix p 13). The low-quality or critically low-
quality reviews failed to meet the criteria for duplicate 
conduct of quality appraisals,14,43,47,54,64 the application of 
methods to prevent errors in data extraction,12,43,53,54,63 and 
assessment of publication bias.12,48 Six of the seven 
reviews reporting on hospital HABIs scored high on 
method quality, with four reviews (57%) including only 

Figure 1: PRISMA flowchart of study search and selection

9803 records identified from databases
 1909 MEDLINE
 5073 Embase
 1322 CINAHL Plus
 354 PsycINFO
 885 ASSIA
 59 SCOPUS
 77 Cochrane Library
 124 TRIP Medical Database

7715 records screened

2088 duplicates removed

27 records identified from backward reference 
tracking of eligible reviews

27 reports assessed for eligibility

22 reports excluded
 6 wrong intervention
 10 wrong population
 2 narrative reviews
 1 wrong study design
 3 wrong year

95 reports assessed for eligibility

7620 records excluded

37 total number of reviews included in review
 32 included from databases
 5 included from other sources
 

63 reports excluded
 22 incorrect intervention
 16 incorrect population
 4 incorrect study design 
 4 incorrect outcome
 9 conference abstract
 3 incorrect year
 5 not in english

29 total number of reviews included after 
accounting for overlap

8 reviews excluded due to 
high overlap in primary 
studies 

Identification of studies from electronic databases Identification of studies from other methods 
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Figure 2: The percentage of overlap in primary studies between reviews before (A) and (B) after removing highly overlapping reviews
Each point on the x and z axes represents a review, with numbers on the z-axis corresponding to the order of reviews on the x-axis. Points on y-axis show the percentage of overlap in primary studies 
between a pair of reviews; the higher the colour coded peaks, the greater the percentage of overlap in primary studies.10,12,14,20,22,33–64 (A) illustrates the percentage of overlap in primary studies across 
37 reviews, with eight reviews that have near complete or high overlap in primary studies with other reviews listed first. (B) depicts the percentage of overlap across the remaining 29 reviews after 
removing the highly overlapping eight reviews.
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RCTs.20,42,47,60 Of 14 community-based reviews, only seven 
scored high on quality. Three community-based 
reviews43,46,54, that scored critically low on quality and one 

that scored high,22 included more non-randomised 
studies than RCTs in their analysis. Four (57%) of the 
seven reviews examining HABIs in both community 

Complex interventions Population Outcomes examined Key results

Setting Review 
description of 
included 
interventions

Categorisation of 
the interventions

Eligibility criteria Sample size (n); age 
(years); sex (%)

Ellis et al 
(2017)20 

Hospital (acute 
medical ward and 
geriatric ward)

CGA CGA Aged ≥65 years 
admitted to hospital 
for acute care or 
inpatient 
rehabilitation after an 
acute admission with 
medical, functional, or 
psychosocial issues

Total 13 776; all 
≥65 years, sex not 
reported

Living at home; alive in 
home; mortality; 
nursing home 
admission; 
dependence; cognitive 
decline; LoS

Evidence of CGA-based interventions 
increased the likelihood of patients being 
alive and living in their own homes, and 
reduced risk for nursing home admission; 
no evidence of beneficial effects on 
mortality and little or no difference in 
dependence; no conclusive evidence of 
effects on cognitive function and LoS 

Jay et al 
(2017)52

Hospital (acute 
hospital including 
ED)

CGA CGA Aged ≥65 years 
presenting non-
electively to ED

Total 28 434; all 
>65 years; >52% 
women

Hospital admission; 
hospital readmissions; 
LoS

Evidence of significant reductions in 
hospital admission rates from the 
geriatrician-led CGA, but the degree of 
variation in the rates ranged from 2·6% to 
19·7%; conflicting results in relation to 
the effects on LoS; no significant 
difference in readmission rates at 7 days 
and 30 days of follow-up 

Conroy et al 
(2011)42

Hospital (acute 
hospital including 
ED)

CGA CGA Aged ≥65 years frail 
older patients 
discharged rapidly 
(<72 h) from an acute 
hospital setting

Total 2287; all 
≥60 years; sex not 
reported

HRQoL; mortality; 
institutionalisation; 
functional status; 
cognition; hospital 
readmissions

No evidence of positive effects of hospital 
CGA on mortality, hospital readmission, 
institutionalisation, functional status, 
HRQoL, or cognition 

Linertová 
et al (2011)41

Hospital (various 
wards)

Hospital 
interventions

CGA Patients ≥75 years 
admitted to hospital 
for any medical 
problem

Range 41–2352; all 
≥75 years; 48–83% 
women

Hospital readmissions CGA-based interventions that included 
home care components seem to be more 
likely to reduce hospital readmission

Mabire et al 
(2016)50

Hospital Nurse-led 
discharge 
planning 
interventions 

Discharge 
planning

Older inpatients aged 
≥65 years discharged 
home from an acute 
care setting or a post-
acute rehabilitation 
setting

Total 3964; mean 
77 years; sex not 
reported

HRQoL; hospital 
readmissions; LoS

Evidence of a significant effect of nurse-
led discharge planning intervention on 
increased LoS; no effect on HRQoL or 
hospital readmission, except that 
readmission was lower across studies 
conducted in the USA 

Hickman et al 
(2015)47

Hospital (acute 
hospital, geriatric 
unit, orthopaedic, 
general medical, 
and surgical 
wards)

Multidisciplinary 
team 
interventions 

Multidisciplinary 
teams

Aged ≥65 years acute 
care patients  

Total 1558; all ≥65 
years; sex not 
reported 

Hospital readmissions; 
mortality; functional 
decline; ED attendance; 
LoS

Evidence of beneficial effects of tailored 
treatment underpinned with clear 
communication strategies on hospital 
readmission, ED attendance, mortality, 
and functional decline

Rezaei-
Shahsavarloo 
et al (2020)60

Hospital (acute 
medical ward, 
surgical ward, and 
acute medical 
geriatric ward)

Hospital 
interventions

Multicomponent 
interventions 
(including CGA)

Patients ≥65 years 
admitted to hospital 
who remained 
overnight or were 
initially expected to 
remain overnight

Total 1009; range 
73–85 years; 49·7% 
women

Frailty; hospital 
readmissions; 
mortality; patient 
satisfaction; LoS

Evidence of positive effects of acute elderly 
unit CGA interventions on physical frailty, 
hospital readmission, mortality, and 
patient satisfaction; a single study that 
used CGA demonstrated LoS was 
significantly higher in the intervention vs 
control group 

Hughes et al 
(2019)55

Hospital (ED) ED interventions Multicomponent 
interventions

Aged ≥65 years 
admitted to hospital 
for acute care

Total 16 141; range 
74–86 years; 59% 
women

HRQoL; ED re-
attendance; functional 
status; patient 
experience; 
hospitalisation at ED 
index; hospitalisation 
after ED discharge

Evidence of a small positive effect on 
functional status coming from 
multicomponent ED interventions based 
on discharge planning plus case 
management, but no positive effects on 
HRQoL, patient experience, 
hospitalisation at or after the initial ED 
index visit, or ED return visit; two complex 
interventions (assessment, referral plus 
follow-up, and bridge design) and longer 
duration of follow-up were associated 
with decreased ED return visits and 
hospitalisation after the index ED visit 

(Table 1 continues on next page)
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Complex interventions Population Outcomes examined Key results

Setting Review 
description of 
included 
interventions

Categorisation of 
the interventions

Eligibility criteria Sample size (n); age 
(years); sex (%)

(Continued from previous page)

Briggs et al 
(2022)62

Community 
(home, primary 
care practices, or 
other)

CGA CGA Aged ≥65 years (mean 
≥70 years) living in 
the community and 
at risk of nursing 
home admission or 
defined as frail

Total 7893; mean 
≥70 years; sex not 
reported 

HRQoL; mortality; 
nursing home 
admissions; hospital 
admission; ED 
attendance; SAE; 
functional status 

Evidence of potential decrease in risk of 
hospital admissions (median 14-month 
follow-up) from community CGA but 
little change in HRQoL (end of follow-up), 
little or no difference in mortality rates, 
functional status (end of follow-up), or 
nursing home admission (median 
12-month follow-up), and uncertain 
evidence of effects on ED attendance; only 
two complex interventions examined SAE 
(falls) with no effect on the risk 

Garrard et al 
(2020)22

Community 
(primary care 
practices)

CGA CGA Aged ≥65 years not 
defined by a specific 
health condition

Total 2140; mean 
range 78–81 years; 
59–66% women

Hospital admission; 
mortality; medicines 
management; 
acceptability; cost-
effectiveness

Evidence of the effects on hospital 
admission rates from community CGA 
showed mixed results; however, 
improved adherence to medication 
modifications was noted; no 
improvement in mortality or functional 
outcomes was established but 
interventions were widely accepted and 
potentially cost-effective

Panza et al 
(2018)54

Community 
(long-term care 
facilities including 
nursing homes, 
care homes, 
residential 
homes, and 
rehabilitation 
facilities) 

CGA CGA Mean age >60 years 
supported in nursing 
homes, care homes, 
residential homes, 
and rehabilitation 
facilities

Sample size not 
reported; age not 
reported; sex not 
reported 

Hospital admission; 
nursing home 
admissions; mortality; 
quality of care

Evidence of potentially positive effects of 
CGA on quality of care (to a lesser extent on 
nursing home admissions and mortality if 
conducted in LTCFs at 12-month follow-
up), and hospital admissions for most older 
people with complex illness; CGA in LTCFs 
after acute hospitalisation helped to select 
appropriate care pathways for different 
patient groups

De Almeida 
Mello et al 
(2015)46

Community 
(home) 

Home care CGA 
interventions 

CGA Older people Range 85–24 724; 
all >60 years; 
≥57·4% women

Functional status; 
hospital admission; 
LoS

Evidence of positive effects of CGA 
alongside case management on reduced 
hospital admissions, LoS, and potentially 
on functioning

Stokes et al 
(2015)14

Community 
(primary care 
practices)

Case 
management

Case 
management

Adults ≥18 years with 
long-term conditions

Range 54–3432; 
mean 76 years; 
0–77% women

Mortality; health-care 
use; patient 
satisfaction; self-
assessed health; total 
cost of care

No evidence of beneficial effects of case 
management on total care cost, mortality, 
and utilisation of primary and non-
specialist or secondary care; a very small 
effect favouring case management was 
found for self-reported health status in 
the short term, but a strong effect for 
patient satisfaction in the short terms and 
long terms; evidence of an increased 
effectiveness of case management when 
delivered by a multidisciplinary team 
involving a social worker 

You et al 
(2012)44

Community 
(aged care 
setting)

Case 
management 

Case 
management

Community-dwelling 
frail older people

Range 60–8095; all 
≥65 years; sex not 
reported 

Mortality; physical 
function; cognitive 
function; unmet 
service needs; 
psychological 
wellbeing; patient 
satisfaction; carer 
satisfaction; carer 
wellbeing 

Some evidence of positive effects of case 
management on psychological health and 
wellbeing and unmet service needs; 
inconsistent results regarding physical or 
cognitive function and carer stress or 
burden; limited evidence of effects on the 
other patient and carer outcomes 

Lupari et al 
(2011)43

Community 
(home)

Nurse-led case 
management

Case 
management

Community-dwelling 
older people ≥65 
years with multiple 
chronic conditions

Total 8783*; all ≥65 
years; sex not 
reported 

Hospital admission; 
patient satisfaction; 
LoS; caregiver burden; 
cost-effectiveness

No evidence of beneficial effects of case 
management interventions on hospital 
admission, LoS, or costs; a positive effect 
on the patient, the carer, and the health-
care staff (GPs) from service evaluation 
studies only 

(Table 1 continues on next page)
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Complex interventions Population Outcomes examined Key results

Setting Review 
description of 
included 
interventions

Categorisation of 
the interventions

Eligibility criteria Sample size (n); age 
(years); sex (%)

(Continued from previous page)

Barbato et al 
(2022)63

Community Goal-oriented 
care

Goal-oriented 
care

Aged ≥18 years with 
≥2 chronic conditions 
(range 2·1–5·0)

Total 4818; 
working age or 
older people; more 
women than men

HRQoL; hospital 
admission; caregiver 
burden; patient 
satisfaction

Evidence of small positive effects on 
patient satisfaction and caregiver burden 
from goal-oriented care, but no effects on 
HRQoL and hospital admission

Vermunt et al 
(2017)51

Community 
(primary care 
practices and 
community 
mental health 
centre)

Collaborative 
goal setting

Goal-oriented 
care

Mean age ≥65 years 
with chronic diseases 
or multimorbidity

Range 42–1921; all 
≥65 years; sex not 
reported 

Health outcomes; 
quality of care (patient 
and carer)

Evidence of positive effects of 
multicomponent interventions 
integrating collaborative goal setting on 
the application of goal setting, and 
quality of care including rate of complete 
advance directives and the inclusion of 
problems, and goals and actions in the 
individualised care plans

John et al 
(2020)59

Community 
(primary care 
practices)

PCMH models PCMH Patients ≥18 years 
with ≥1 chronic 
disease (55% of 
studies reported on 
multimorbidity)

Total 60 617; mean 
range 30–83 years; 
more women than 
men

HRQoL; depression; 
depression remission; 
self-management; 
hospital admission; 
cost-effectiveness

Evidence of positive effects of PCMH care 
on depression and depression remission, 
HRQoL, self-management outcomes, and 
hospital admission; PCMH care is superior 
to standard GP care in chronic disease 
management, but not cost-effective 
when compared to standard care

Berntsen et al 
(2019)56

Community 
(primary care 
practices)

Community-
based whole 
system complex 
transformations

PCMH Aged >60 years 
described as frail, 
multimorbid, or 
having complex needs

Sample size not 
reported; age not 
reported; sex not 
reported

HRQoL; patient 
satisfaction; physical 
function; hospital 
admission; mortality

Evidence of beneficial effects on hospital 
admissions only from the person-centred 
medical home veterans’ health 
intervention and home-care visit 
frequency from the guided care 
intervention

Deschodt et 
al (2020)58

Community Nurse-led 
integrated care 
model

Integrated care Aged ≥65 years (mean 
≥75 years) living at 
home or in a service 
flat

Total 13 766; mean 
range 72–85 years; 
sex not reported 

HRQoL; ADL; hospital 
admission; ED 
attendance; nursing 
home admission; 
mortality

No evidence of beneficial effects of 
multidisciplinary team care, high risk 
screening, tailored holistic assessment, 
and an individualised care plan on any 
outcomes of interest

Looman et al 
(2019)53

Community Integrated care 
models

Integrated care Community-dwelling 
frail older people

Range 36–3689; all 
≥65 years; sex not 
reported 

ADL and IADL; physical 
function; mortality; 
social support; vitality; 
institutionalisation 
desire; frailty; caregiver 
outcomes; health-care 
use; cost-effectiveness

Weak evidence of benefit from integrated 
care on frailty, desire for 
institutionalisation, wellbeing, life 
satisfaction, and care process outcome; 
mixed evidence for effects on health care 
use; limited evidence for cost-
effectiveness  

Smith et al 
(2021)10

Community 
(primary care 
practices or other)

Health 
interventions

Multicomponent 
interventions

Adults with multiple 
chronic conditions 
(mean 3·0–12·7)

Total 4753; mean 
range 50–81 years, 
not reported

HRQoL; mental health; 
clinical outcomes; self-
efficacy; health 
behaviours; health care 
use; medicine 
outcomes; quality of 
health care; patient 
satisfaction

Evidence of little or no difference in 
HRQoL, mental health, clinical outcomes, 
and other psychosocial outcomes from 
community health interventions; 
multicomponent interventions based on 
care coordination and self-management 
support improved provider behaviour, but 
had mixed effects on patient satisfaction 
and little or no effects on the number of 
medicines or medication adherence  

Leithaus et al 
(2022)64

Community and 
hospital 
(transition from 
hospital to 
community)

Transition care 
models 

Transitional care Aged ≥65 years with a 
frailty profile (decline 
in ≥1 functional 
domain or ≥1 chronic 
disease)

Range 107–8936; 
mean range 75–83 
years; sex not 
reported 

Hospital readmissions; 
mortality; ED 
attendance; 
intervention costs; LoS

Evidence of positive effects of transitional 
care models based on a small-sized care 
team, intensive follow-up, shared 
decision making, and informal caregiver 
involvement on hospital readmissions 
and ED attendance only 

Chen et al 
(2017)12

Community and 
hospital 
(transition from 
hospital to 
community)

CoC Transitional care Aged ≥65 years with 
chronic diseases

Total 1394; range 
70-79 years; 53% 
women

HRQoL Evidence of positive effects of 
multicomponent CoC on multiple domains 
of HRQoL, ie, physical function, physical 
role function, general health, social 
function, and vitality

(Table 1 continues on next page)
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and hospital scored high on quality, with three 
reviews (43%) reporting only on RCTs.12,57,61

Intervention components by setting
Eight (27·6%) of 29 reviews reported on four types of 
hospital HABIs (CGA, discharge planning, multi
disciplinary teams [MDTs], and multicomponent 

interventions; table 2). Almost all reviews reported that 
the included interventions involved holistic needs 
assessment, continuity of care, discharge planning, and 
MDT consultations (appendix p 14). Shared decision 
making20,50 and self-management support41,50 was reported 
in three reviews, with only one reporting on informal 
caregiver involvement as a component.50

Complex interventions Population Outcomes examined Key results

Setting Review 
description of 
included 
interventions

Categorisation of 
the interventions

Eligibility criteria Sample size (n); age 
(years); sex (%)

(Continued from previous page)

Lowthian et 
al (2015)48

Community and 
hospital (ED to 
home)

Transition 
strategies 

Transitional care Aged ≥65 years 
discharged home 
from ED

Range 345–14 658; 
all ≥65 years; sex 
not reported 

ED re-attendance; 
hospital admission; 
mortality

Evidence of no clinical benefit from 
transition care models for ED re-
attendance (30-day follow-up), hospital 
admission (30-day follow-up), and 
mortality (18-month follow-up) 

Hopman et al 
(2016)49

Community and 
hospital (home 
care organisation, 
community 
centre, primary 
care practices, 
hospital, 
specialised clinic, 
and managed 
care organisation)

Comprehensive 
care programme 

Comprehensive 
care

Patients with 
multimorbidity or 
frailty

Range 47–1682; 
age not reported; 
sex not reported 

HRQoL; patient 
satisfaction; 
depression; functional 
status; health care use; 
mortality; cost; 
caregiver outcomes

Evidence of some effects of CCP on 
patient satisfaction, depressive 
symptoms, HRQoL, and functional status; 
no evidence of effects on the number of 
primary care or GP visits or health-care 
costs or mortality; insufficient evidence 
for effects on the use of inpatient care, 
and no evidence of beneficial effects on 
caregiver-related outcomes 

de Bruin et al 
(2012)45

Community and 
hospital

Comprehensive 
care programmes

Comprehensive 
care

Adults aged ≥18 years 
with multiple chronic 
conditions

Range 25–65 132; 
all >50 years; sex 
not reported

HRQoL; health care 
use; health-care cost; 
health behaviour; 
quality of care; patient 
satisfaction; caregiver 
satisfaction; mortality; 
cognitive functioning; 
depressive symptoms; 
functional status

Moderate evidence of beneficial effects of 
comprehensive care on inpatient health 
care use and health-care costs, health 
behaviour of patients, perceived quality of 
care, and satisfaction of patients and 
caregivers; insufficient evidence for 
mental functioning, medication use, and 
outpatient health care use and health-
care costs; no evidence of an effect on 
cognitive functioning, depressive 
symptoms, functional status, mortality, 
HRQoL in terms of physical functioning, 
and caregiver burden 

Chen et al 
(2021)61

Community and 
hospital

CGA CGA Community-dwelling 
older people

Total 13 261; mean 
range 72–86 years; 
sex not reported 

HRQoL; caregiver 
burden; LoS

Evidence of improved HRQoL for older 
people; reduced caregiver burden from 
CGA with no effect on LoS; on the basis of 
subgroup analyses, CGA was superior to 
usual care for HRQoL only in the subgroup 
aged >80 years and at ≤3 month follow-
up; deference in established results based 
on HRQoL measures used (EQ-5D vs short 
form survey-36) 

van 
Rijckevorsel-
Scheele et al 
(2019)57

Community and 
hospital

Health 
interventions 

Multidisciplinary 
teams

Frail older people Sample size not 
reported; range 60–
70 years; sex not 
reported 

HRQoL Evidence of effects of multidisciplinary 
treatment programmes with geriatric 
evaluation on HRQoL was inconsistent, 
with most of interventions reporting no 
differences between the intervention and 
control groups; patchy evidence of effects 
on some sub-domains of HRQoL 
(eg, physical function, mental health, 
energy, general health, and bodily pain)

ADL=activities of daily living. CCP=comprehensive care programme. CGA=comprehensive geriatric assessment. CoC=continuity of care. ED=emergency department. GP=general practitioner. HRQoL=health-
related quality of life. IADL=instrumental activities of daily living. LoS=length of hospital stay. LTCFs=long-term care facilities. PCMH=patient-centred medical home. SAE=serious adverse events. *Includes 
samples from eligible study designs only.

Table 1: Summary characteristics of included systematic reviews
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14 reviews reported on six types of community HABIs 
(CGA, case management, goal-oriented care, the patient-
centred medical home [PCMH], integrated care, and 
multicomponent interventions). Similar to hospital 
HABIs, holistic needs assessment, continuity of care, 
and MDT consultations were reported in most of the 
reviews, as were self-management support, care 
coordination tailored to needs, and named coordinators 
or case managers (appendix p 15). Additionally, seven 
community-based reviews14,43,44,46,51,53,58 reported the use of 
informal caregiver involvement, and six14,46,53,54,56,58 
mentioned the use of individual risk prediction tools for 
care planning.

Seven reviews reported on four types of community 
and hospital HABIs (transitional care models, 
comprehensive care models, CGA, and MDTs). Two 
reviews45,49 made no explicit reference to holistic needs 
assessment, but specified individualised treatment and 
care plan development. Core components, such as care 
coordination tailored to needs, MDT consultations, 
named coordinators or case managers and staff training, 
and knowledge and expertise were commonly reported 
as components (appendix p 16).

Effects of interventions by outcome
HRQoL was examined in 14 reviews. Of the eight meta-
analyses (appendix pp 17–18), only three found 
statistically significant positive effects of which one59 

focused on community HABIs and the other two12,61 on 
both community and hospital HABIs. A meta-analysis 
of six community CGA interventions including 
2188 older patients with frailty showed little change in 
HRQoL at the end of follow-up (SMD 0·10; 95% CI 
0–0·21), with very low certainty of evidence.62 
22 interventions evaluating the effectiveness of a PCMH 
in 15 175 patients with long-term conditions aged 
18 years and older showed improvements in HRQoL 
compared with standard care (SMD 0·10, 95% CI 
0·04–0·15), with moderate certainty of evidence.59 
Positive changes in multiple domains of HRQoL were 
established from the meta-analysis of seven transitional 
care interventions, involving 1394 older people with 
long-term conditions12 and eight CGA interventions 
targeted at community-dwelling older people with 
complex problems (SMD 0·12, 95% CI 0·03–0·21).61 
Reviews with narrative synthesis of findings consistently 
reported no evidence of effects from HABIs on 
HRQoL,42,45,55–57, except for one suggesting some positive 
effect (table 3).49

Physical and cognitive function were assessed in 
12 reviews. Three meta-analyses20,58,62 found no statistically 
significant effect of hospital CGA, community CGA, and 
nurse-led integrated care models on physical functioning 
of older patients with frailty or multiple long-term 
conditions (appendix pp 17–18). Other reviews with 
narrative descriptions of findings on functional status 
reported inconsistent results (table 3).42,44–47,49,53,55,56,

Seventeen reviews examined unscheduled health-care 
use including hospital admissions and readmissions, 
and emergency department attendance and re-
attendance. Three reviews with narrative synthesis10,49,53 
and one with meta-analysis14 that evaluated overall 
unscheduled health care use found no positive effects; 
one review did however report moderate evidence of 
beneficial effects from comprehensive care.45 12 reviews 
examined hospital admission. Of the six meta-
analyses,48,55,58,59,62,63 the two that evaluated effectiveness of 
community HABIs showed beneficial effects. In a meta-
analysis of five PCMH interventions involving 
5682 patients aged 18 years and older with one or more 
chronic diseases (mostly multimorbidity), the admission 
rates were significantly lower in the intervention group 
(OR 0·83; 95% CI 0·7–0·98), with moderate certainty of 
evidence.59 A meta-analysis of six community CGAs in 
1716 patients with frailty aged 65 years and older showed 
a significant reduction in admissions (RR 0·83, 95% CI 
0·70–0·99), with low certainty of evidence.62 The results 
from the remaining six narratively synthesised reviews 
were inconsistent.22,43,46,52,54,56 Seven reviews examined the 
effects on hospital readmissions with conflicting 
results.41,42,47,50,52,60,64 Of these, two meta-analyses42,50 
evaluating the effect of hospital HABIs (CGA and 
discharge planning) found no positive effects on 
readmission rates (table 3; appendix pp 17–18).

Emergency department attendance and re-attendance 
were evaluated in six reviews. Two meta-analyses found 
no effect of community CGA62 and integrated care58 on 
emergency department attendance, but two reviews with 
narrative synthesis found positive effects from hospital 
MDTs47 and transitional care interventions.64 Neither of 
the two meta-analyses that examined effects on 
emergency department re-attendance of transitional 
care48 and hospital multicomponent interventions55 
found beneficial effects (table 3; appendix pp 17–18).

Five reviews evaluated the effects on nursing home 
admissions or institutionalisation. Of four meta-
analyses,20,42,58,62 only a Cochrane review20 found a decreased 
likelihood of nursing home admission (RR 0·89; 95% CI 
0·81–0·98) from 12 hospital CGA interventions including 
4459 older people (aged ≥65 years) admitted to hospital 
for acute care (appendix pp 17–18). A narrative synthesis 
reported no effects of CGA interventions implemented in 
long-term care facilities on nursing home admission 

(table 3).54

16 reviews assessed the effects of interventions on 
mortality rates. None of the six meta-analyses examining 
mortality14,20,42,48,58,62 established benefits (appendix 
pp 17–18). In narrative synthesis, two reviews focusing on 
hospital HABIs reported the effects on reduced mortality 
rates from hospital CGA60 and hospital MDT 
interventions underpinned by a clear communication 
strategy.47 No effects on mortality rates were reported 
from other narratively synthesised reviews in the 
community or in both settings (table 3).22,44,45,49,53,54,56,64
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Length of hospital stay (LoS) was assessed in 
nine reviews, with two meta-analyses.50,61 A meta-analysis 
of nurse-led discharge planning interventions increased 
LoS (WMD 0·29, 95% CI 0·24–0·35) in older inpatients 
ready to be discharged home;50 the meta-analysis of CGA 
interventions found no statistically significant effects.61 
Results from narratively described reviews of variable 
quality were mixed.20,43,46,47,52,60,64

Other secondary outcomes of interest including adverse 
events and geriatric syndromes (eg, frailty, falls, and 
delirium) were rarely assessed. In a meta-analysis of 

community CGA interventions involving 1380 older 
people with frailty, Briggs and colleagues62 found no 
benefit to serious adverse events. Two reviews evaluated 
the effects of interventions on frailty.53,60 Looman and 
colleagues53 found some evidence that integrated care 
improved frailty status. A meta-analysis of four hospital 
multicomponent interventions targeted at patients aged 
65 years and older who were admitted to hospital showed a 
significant improvement in frailty scores (effect size 0·35, 
95% CI 0·07–0·63) and, in two CGA interventions, a 
statistically significant improvement in physical frailty.60

Reviews with meta-analysis Reviews with narrative synthesis Overall conclusion Overall 
quality of 
evidence

Total 
number

Number 
reporting 
an effect

Number 
reporting 
no effect or 
uncertain

Total 
number

Number 
reporting 
an effect

Number 
reporting no 
effect or 
uncertain

Hospital setting

Health-related quality of life 1 0 1 2 0 2 Little or no effect High

Functional status 1 0 1 3 2 1 Little or no effect Low

Hospital admission 1 0 1 1 1 0 Little or no effect Low

Hospital readmissions 2 0 2 4 3 1 Little or no effect Low

ED attendance - - - 1 1 0 Positive effect Low

ED re-attendance 1 0 1 - - - Little or no effect High

Nursing home admission 2 1 1 - - - Positive effect High

Living at home 1 1 0 - - - Positive effect High

Mortality 2 0 2 2 2 0 Little or no effect Low

Alive at home 1 1 0 - - - Positive effect High

Length of hospital stay 1 1 0 4 0 4 Little or no effect Low

Community setting

Health-related quality of life 5 1 4 1 0 1 Little or no effect Low

Functional status 2 0 2 4 1 3 Little or no effect Low

Overall health-care use 1 0 1 2 0 2 Little or no effect High

Hospital admission 4 2 2 5 3 2 Little or no effect Low

ED attendance 2 0 2 - - - Little or no effect High

Nursing home admission 2 0 2 1 0 1 Little or no effect High

Mortality 3 0 3 5 0 5 Little or no effect High

Length of hospital stay - - - 2 1 1 Little or no effect Low

Community and hospital settings

Health-related quality of life 2 2 0 3 1 2 Little or no effect Low

Functional status - - - 2 1 1 Little or no effect Low

Overall health-care use - - - 2 1 1 Little or no effect Low

Hospital admission 1 0 1 - - - Little or no effect Low

Hospital readmissions - - - 1 1 0 Positive effect Low

ED attendance - - - 1 1 0 Positive effect Low

ED re-attendance 1 0 1 - - - Little or no effect Low

Mortality 1 0 1 3 0 3 Little or no effect High

Length of hospital stay 1 0 1 1 0 1 Little or no effect High

The overall quality of combined evidence for each outcome was assessed using GRADE principles adapted for umbrella reviews. The quality of evidence was deemed high if 
there were one or more high-quality systematic reviews that were based on at least two high-quality primary studies with consistent results. The quality of evidence was 
deemed moderate if there were one or more high-quality or moderate-quality systematic reviews based on at least two primary studies of moderate quality with consistent 
results or one high-quality primary study. The quality of evidence was deemed low if there were one or more systematic reviews of variable quality based on primary studies of 
moderate quality or inconsistent results in the reviews or inconsistent results in primary studies. In assessing the direction of effects, we were guided by the quality and 
consistency of evidence reported by systematic reviews. Outcomes for which no evidence was available are not included in the table. ED=emergency department.

Table 3: Summary of findings across all systematic reviews for key outcomes and quality of combined evidence
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Overall summary
Findings from five meta-analyses of hospital HABIs 
suggested that CGA had a beneficial effect on nursing 
home admissions, keeping patients alive and in their 
homes,20 and nurse discharge planning had statistically 
significant positive effects on LoS.50 These meta-analyses 
found no effects on HRQoL, mortality, functioning, 
hospital admissions and readmissions, and emergency 
department re-attendance (appendix p 19). Narrative 
syntheses of hospital HABIs suggested that CGA was 
effective in reducing physical frailty, hospital admission 
and re-admissions, and mortality.41,52,60 Hospital MDT 
interventions were beneficial for hospital readmissions, 
emergency department attendance, functioning, and 
mortality,47 whereas multicomponent interventions had 
positive effects on reducing functional decline.55 
Hospital HABIs had no effect on LoS20,47,52 and hospital 
readmissions.52 The overall evidence of effectiveness of 
hospital HABIs in relation to the same outcomes was 
often inconsistent, and the combined quality of evidence 
was low. There was however, high-quality evidence that 
hospital HABIs have no effect on HRQoL and 
emergency department re-attendance but might be 
beneficial for reducing nursing home admissions and 
for keeping patients with frailty alive and in their homes 
(table 3).

Findings from six meta-analyses of community HABIs 
suggested that CGA had beneficial effects on hospital 
admissions,62 and that PCMH benefited HRQoL, mental 
health, hospital admissions, and self-management.59 
Case management was effective in improving self-
assessed health and patient satisfaction,14 and goal-
oriented care for improving patient satisfaction.63 These 
meta-analyses consistently found no beneficial effects of 
community HABIs on mortality, functioning, health-
care utilisation, emergency department attendance, and 
nursing home admissions, but inconsistent effects on 
HRQoL and hospital admissions (appendix p 19). 
Narrative syntheses found that community CGA was 
beneficial for hospital admissions, LoS, adherence to 
medication, functioning, and quality of care.22,46,54 Some 
positive effects were found on mental health from case 
management,44 hospital admissions from PCMH,56 and 
wellbeing, frailty, and quality of care from integrated 
care.53 The overall evidence of effectiveness of community 
HABIs in relation to the same outcomes was largely 
inconsistent and low in quality, except for no benefits of 
community HABIs on overall health care use, emergency 
department attendance, nursing home admissions, and 
mortality (table 3).

Results from three meta-analyses of community and 
hospital HABIs suggested that transitional care had 
positive effects on HRQoL12 and that CGA had a positive 
effect on HRQoL and caregiver burden.61 These meta-
analyses found no effects on mortality, hospital 
admissions, emergency department re-attendance, and 
LoS (appendix p 19). Based on narrative syntheses, 

transitional care had beneficial effects on hospital 
readmissions and emergency department attendance,64 
whereas comprehensive care had a positive effect on 
mental health, HRQoL, functioning, health care use, 
and quality of care.45,49 No beneficial effects were found 
from comprehensive care and MDT interventions on 
functioning, mental health, mortality, and HRQoL.45,57 
Overall, there was sparse evidence of the effectiveness of 
community and hospital HABIs in relation to the same 
outcomes. The quality of combined evidence was low, 
except for no benefit from these interventions on 
mortality and LoS (table 3).

Discussion
Systematic reviews included in this Review largely 
examined studies targeting older people using various 
markers of complexity or severity to define eligibility. 
Limited research targeted younger people with similar 
vulnerabilities due to multimorbidity.65 We observed 
considerable overlap in the core components between 
interventions with different names, but also substantial 
heterogeneity in components within the same 
intervention type and between intervention types. Across 
all settings, the reported intervention components were 
predominately from the SELFIE framework domains of 
service delivery (holistic needs assessment, continuity of 
care, and self-management support), leadership and 
governance (care coordination, individual treatment and 
care planning, and shared decision making), and 
workforce (MDTs and named coordinators and case 
managers). Core components in the domains of tools 
and information (use of assistive technology and e-health 
tools), and financial incentives and reimbursement were 
rare.

We found evidence that CGA delivered in an acute 
hospital setting increased the likelihood of older people 
with frailty being alive and in their own homes at 
3–12 months follow-up.20 Consistent with conclusions 
made by Veronese and colleagues,23 hospital CGA 
decreased the likelihood of nursing home admissions, 
which is an important finding given the 3–4 times 
increased risk of unplanned nursing home admissions 
in people with frailty following acute hospitalisation.66 
Nurse-led discharge planning increased LoS in 
discharged older inpatients, with no effect on HRQoL or 
readmissions.50 Overall, we found consistent evidence of 
no benefit of hospital HABIs on HRQoL and emergency 
department re-attendance.

There was some evidence of the effectiveness of 
community CGA in reducing hospital admissions in 
older people with frailty.62 There was also evidence of 
benefit from PCMH interventions targeted at people 
with long-term conditions on HRQoL, mental health, 
self-management, and hospital admissions.59 This is 
consistent with previous studies suggesting that PCMH 
has a positive effect on patient biomedical outcomes, 
HRQoL, and service outcomes compared with usual 
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primary care.67,68 Overall, we found consistent evidence of 
no benefit from community HABIs on overall health 
care use, emergency department attendance, nursing 
home admissions, and mortality.

For interventions spanning hospitals and 
communities, there was some evidence that transitional 
care models have positive effects on HRQoL of people 
with long-term conditions,12 but no effect on hospital 
admissions and emergency department re-attendance.48 
This contradicts another review’s conclusions suggesting 
that discharge planning followed by post-discharge 
support for hospital inpatients is effective in reducing 
hospital use.69 There was further evidence that CGA has 
a beneficial effect on HRQoL in older people 
(aged >80 years), and on caregiver burden.61

Strengths of the study include the use of a robust 
search strategy, double screening of retrieved evidence, 
and robust quality appraisal. To account for the 
considerable overlap in complex intervention com
ponents irrespective of how interventions are labelled, 
we deliberately chose to include reviews of any 
intervention type with a holistic assessment at their core. 
However, a limitation is the difficulty of accurately 
mapping complex intervention components and delivery 
modes (eg, core team, complexity, intensity, follow-ups, 
and if these include any post-intervention strategies) 
because interventions are highly heterogeneous and we 
were reliant on what individual studies and the included 
reviews reported. Additional heterogeneity arises from 
the inclusion of reviews reporting on complex 
interventions conducted in various clinical contexts. 
Most of the research literature focused on interventions 
in older adults, with only five included reviews targeting 
adults aged 18 years and older. The reviews provided no 
segregation of findings on the basis of participant age 
(or age categories), which is an added source of 
heterogeneity. A further limitation is that the unit of 
analysis was the systematic review with potential overlap 
between reviews in the individual trials examined. 
Although we carefully addressed overlap by removing 
highly overlapping reviews,29,30 some residual overlap 
was present.

Implications for practice, policy, and further research
This umbrella review helps fill the evidence gap on the 
effectiveness of HABIs in adults that have multiple long-
term conditions and frailty identified under the UK 
NICE Multimorbidity Guideline.2,28 The most convincing 
evidence of effectiveness was for CGA and PCMH on a 
range of outcomes, but no good evidence was found for 
the effectiveness of HABIs in general. CGA is standard 
in geriatric practice and commonly implemented for 
inpatients. However, CGA is rarely available in non-
geriatric hospital care or in the community, partly 
because it is resource intensive.28 A PCMH integrates 
multidisciplinary working with community resources to 
facilitate shared decision making for patient-identified 

priorities, with improvements in communication and 
management continuity. The heterogeneity of 
interventions examined under the broad terms CGA and 
PCMH means no simple solution exists for any health 
and social care system to implement. In practice, we 
believe that improving care for people with multiple 
long-term conditions and frailty requires deploying core 
intervention components (holistic assessment, MDT 
consultations, continuity of care, care coordination 
tailored to complexity, individualised treatment and self-
management support, and medication review) and 
examining other components (shared decision making 
and informal caregiver involvement in care planning, 
goal setting, staff training, and the use of individual risk 
prediction tools) for relevance to particular contexts. 
Other key issues for consideration include context-
sensitive methods to identify people with multiple long-
term conditions and frailty who should receive the 
intervention, defining roles and responsibilities of MDT 
members, and deliberation if rarely used components 
(eg, financial incentives) are relevant to a particular 
context. Key barriers to implementing these approaches 
more widely include high workload, professional time 
constraints, perverse incentives of payment systems, 
and poorly integrated computer systems.67

There are several implications for research. Although 
much has been published on the need to open the black 
box of complex interventions,70 reviews examined in this 
work reported challenges in identifying core components 
of included interventions, with even less clarity on the 
nature of the usual care comparator. We further observed 
the inclusion of non-experimental or weak study designs 
in some reviews. Improved reporting of intervention 
components and the nature of standard care is required 
to better interpret which combinations of components 
are effective in different contexts.71 Stronger endorsement 
of the Criteria for Reporting the Development and 
Evaluation of Complex Interventions in Healthcare72 and 
use of RCTs or other strong study designs will improve 
clarity, transparency, interpretation, and the quality of 
future implementation research and evidence synthesis 
in this area. Most of the evidence synthesised was from 
high-income countries, and there is a need for research 
in middle-income and low-income countries that are 
also grappling with the challenges of ageing populations. 
Furthermore, most of the reviews focused on 
interventions tested in older adults with frailty, 
underlying a need for further implementation research 
targeting younger adults with multiple long-term 
conditions. Additionally, there was considerable 
variation in how studies identified at-risk populations to 
deliver interventions for, and there is a need for research 
to examine the value of more structured and explicit 
prediction tools in this context.73 Finally, the JBI 
methodology for umbrella reviews25 provides no standard 
guidance on how to manage overlap and further 
development of this methodology is needed.
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Conclusion 
The evidence for the effectiveness of HABIs with highly 
overlapping core components was largely inconsistent 
across types of intervention, settings, and outcomes. We 
found no evidence of a benefit from hospital HABIs on 
HRQoL and emergency department re-attendance, and 
no evidence of a benefit from community HABIs on 
overall health care use rates, emergency department 
attendance, nursing home admissions, and mortality. 
The best evidence of effectiveness was for hospital CGA 
on nursing home admissions, keeping patients alive and 
living in their own homes, and some evidence of 
effectiveness was found for community CGA on hospital 
admission, and for CGA spanning community and 
hospital settings on HRQoL. PCMH had beneficial 
effects on HRQoL, mental health, self-management, and 
hospital admissions. Heterogeneity in HABIs design 
means there is no simple solution to follow, and health 
and social care improvers need to carefully consider their 
own context when designing similar interventions.
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