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Abstract

Background An increasing number of people live with chronic disease or multi-morbidity. Current consensus

is that their care requires an integrated model bringing different professionals together to provide person-centred
care. Although primary care has a central role in managing chronic disease, and integration may be important

in strengthening this role, previous research has shown insufficient attention to the relationships between primary
care and integration. This review summarizes primary care involvement in integrated care interventions and assesses
the effect of those interventions on a range of measures of primary care functions and wider outcomes.

"

Methods We searched Medline and Embase using terms for “integrated care’, “chronic disease” and “multimorbidity”.
We included integrated care interventions involving different levels of care organizations or different care sectors. Risk
of bias was appraised, and the contents of integrated care interventions assessed using the Sustainable intEgrated
care models for multi-morbidity: delivery, Financing and performanck (SELFIE) conceptual framework. Effectiveness
of integrated care interventions was assessed using meta-analysis of primary care functions (access, continuity, com-
prehensiveness and coordination) and wider outcomes (patient health and mortality, hospital admissions and costs).
Sub-group analyses were conducted for different types of primary care involvement.

Results From 17,752 studies screened, 119 studies on integrated care were identified, of which 69 interventions
(58%) involved primary care. Meta-analyses showed significant beneficial effects on two measures of primary care
function: access (effect size: 0.17,95% Cl 0.05-0.29) and continuity (effect size: 0.32, 95% Cl 0.14-0.50). For wider out-
comes, the only statistically significant effect was found on costs (effect size: 0.02, 95% Cl 0.02-0.03).

Conclusions Integrated care interventions involving primary care can have positive effects on strengthening primary
care functions, but these benefits do not necessarily translate consistently to wider outcomes.

Keywords Integrated care, Primary care, Chronic disease, Multi-morbidity

*Correspondence:

Jin Xu

xujin@hsc.pku.edu.cn

Full list of author information is available at the end of the article

©The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

you modified the licensed material. You do not have permission under this licence to share adapted material derived from this article or
parts of it. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To
view a copy of this licence, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12961-024-01260-1&domain=pdf
http://orcid.org/0000-0002-7017-0238
http://orcid.org/0000-0002-3266-1474
http://orcid.org/0000-0002-2499-7656
http://orcid.org/0000-0001-9558-3349
http://orcid.org/0000-0002-6364-0887

Zhang et al. Health Research Policy and Systems (2025) 23:5

Background

An increasing number of people now live with chronic
disease, with many having multi-morbidity (the co-exist-
ence of two or more chronic diseases) [1-3]. They require
support from multiple providers from different health-
care sites and sectors [3, 4]. However, providers working
across different organizations may provide uncoordi-
nated or fragmented care because of different priorities,
budgets, systems and outcomes [5]. As patients with
chronic disease or multi-morbidity account for a dis-
proportionately high share of the clinical workload and
costs in the healthcare system, less fragmented care may
reduce some of this burden [6].

Integrated care is “a coherent set of methods and mod-
els on the funding, administrative, organizational, service
delivery and clinical levels” designed to overcome issues
of fragmentation through better coordination of services
from different providers and services in the healthcare
system [7, 8]. It may take different forms, such as horizon-
tal integration (integration between primary care provid-
ers on the same level) and vertical integration (between
primary and secondary care providers). Integrated care
comprises several key components which can take place
across different healthcare service domains: service deliv-
ery, which can include tailored care plans and integrated
pathways to improve population health; workforce inte-
gration, which can involve case managers and multidisci-
plinary teams; information technology, such as initiatives
to improve sharing of clinical data; financial integration,
such as bundled payments and pay-for-performance to
encourage coordination; and leadership, characterized by
shared decision-making, transparency and accountability
[9]. A previous systematic review revealed that service
delivery and workforce are the most frequently men-
tioned, while financing is the least discussed [10].

However, current evidence on the benefits of inte-
grated care are mainly from high-income countries,
which showed some evidence of improved quality of care,
patient satisfaction and access to care, although effects
on healthcare utilization and costs were more limited
[2]. Positive effects on quality of care were also found for
patients with chronic disease [11]. Previous studies have
identified several barriers to the successful implementa-
tion of integrated care, including a lack of commitment
across different health organizations, conflicting objec-
tives [5, 12] and traditional payment models, such as
fee-for-service, which often fail to support care coordi-
nation and resources allocation [13]. Furthermore, suc-
cessful integrated care requires synchronized changes at
multiple levels, well-resourced multidisciplinary teams
(MDTs) that communicate frequently and share com-
mon values and a focus on targeting services to the
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appropriate population. Additionally, funding should be
realigned to facilitate effective integration [5, 14].

Primary care has been proposed as the cornerstone
of both a well-functioning healthcare system and effec-
tive integrated care models [15]. The Astana declaration
argues for a vision where “primary care and essential
public health functions as a core of integrated health ser-
vices” [16]. Key “primary care functions” include provid-
ing first contact access, continuity of care, comprehensive
care and care coordination (the so-called 4Cs), and pri-
mary care is central to the patient-centred model [17].
Valentijn et al. [18] conceptualized the inter-link between
primary care and integrated care. In theory, primary care
inherently supports integrated care because it supports
the 4Cs. Integrated care also aims to improve access,
quality and continuity of services. As a result, primary
care is considered a key setting for coordinating care.

Strong primary care, characterized by the 4Cs, is asso-
ciated with better health outcomes [18-20], lower costs
[18, 21] and decreasing hospitalization and emergency
department visits [16]. Strengthening primary care is
also an important response to current demographic
challenges [22], and patients with chronic disease or
multi-morbidity should in principle achieve improved
outcomes in a strong primary care system [23]. Mitch-
ell et al. reviewed evidence comparing integrated pri-
mary—secondary care with usual care [24]. While some
evidence suggested improvements in satisfaction and ser-
vice delivery at a slightly higher cost, the evidence regard-
ing effects on clinical outcomes was limited. Additionally,
there is a limited evidence base on whether integrated
models of healthcare can strengthen primary care.

Although most commentators agree that primary care
has a potentially central role in managing chronic dis-
eases, the practical evidence supporting primary care as
the cornerstone of integrated care remains lacking, and
the role of primary care in integrated care has not been
fully assessed. On the basis of current evidence on inte-
grated care, it is still unclear as to which types of inte-
grated care are more effective than other models of care,
particularly for patients with multi-morbidity. To address
this gap, we systematically reviewed integrated care inter-
ventions involving primary care to explore the impact of
these interventions on the primary care functions, as well
as wider outcomes of patient health and system costs.

Methods

The logic model underpinning the study is shown in
Fig. 1. We suggest that certain components are involved
in integrated care interventions, and that those compo-
nents have varying levels of primary care involvement.
These components are expected to have diverse effects
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Fig. 1 Logic model underlying the study

on primary care functions, and on wider measures of
patient health and system costs.

To explore these relationships, we first identified
published papers on integrated care interventions and
extracted the subset of those papers where the interven-
tion involved primary care. For interventions involving
primary care, we then categorized them on the basis of
types of primary care involvement. Then, we evalu-
ated the effects of these integrated care interventions
on the measures of the primary care functions, and then
assessed the effects of these interventions on wider meas-
ures of patient health and system costs.

We used the Cochrane Handbook for Systematic
Reviews of Interventions for conducting the system-
atic and meta-analysis [25]. The protocol was registered
in PROSPERO (CRD42022365538) and findings are
reported according to Preferred Reporting Items for Sys-
tematic reviews and Meta-Analyses (PRISMA) guideline
[26].

Eligibility criteria

We included adult patients (18 years or older) with one
or more of the following 14 chronic diseases: diabetes,
hypertension, heart disease, cerebrovascular disorder,
asthma, chronic obstructive lung disease, hyperlipidemia,
rheumatoid arthritis, mental disorder, epilepsy, neo-
plasm, kidney disease, liver disease and osteoporosis.
These diseases are prevalent in adults, incur high man-
agement costs, are commonly associated with multi-
morbidity and have been consistently addressed in
previous systematic reviews [3]. Patients with co-mor-
bidity and multi-morbidity were also included as long
as they have at least one of the 14 specific diseases. We
also included studies where interventions were aimed

at broader groups of patients (e.g. those with a range of
chronic diseases, elderly, “high-risk” patients and “high-
cost” patients), which included those with our predefined
list of chronic diseases.

Our inclusion criteria for integrated care interventions
were based on the definition provided by Kodner and
Spreeuwenberg [7]. Specifically, integrated care inter-
ventions involved different healthcare organizations pro-
viding the same level of care (e.g. between one hospital
and another), those providing different levels of care (e.g.
between primary care and hospitals) or across differ-
ent sectors (e.g. between health and social care sector).
We defined primary care as “accessible, comprehensive,
coordinated and continual care delivered by account-
able providers of personal health services” [27]. Accord-
ingly, we assessed a study with primary care involvement
if integrated care intervention explicitly included general
practitioners, family physicians, nurse practitioners [28,
29] or it targeting organizational (structural or staffing),
financial and reimbursement in primary care.

We included study designs eligible for Cochrane Effec-
tive Practice and Organisation of Care (EPOC) reviews
[30]: randomized controlled trials (RCTs) and non-rand-
omized studies with comparators.

Exclusion criteria

We excluded interventions which only involved single
team-based assessments or screening, or where the inter-
ventions only involving shifting responsibility within
institutions or shifts in care location (e.g. hospitals to
home) without inter-organizational integration. Addi-
tionally, we excluded interventions exclusively examining
serious psychiatric illness (bipolar disorder, schizophre-
nia, post-traumatic stress disorder), pain or palliative
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care, for such diseases require specific interventions that
may not be applicable to patients with other chronic dis-
eases [31, 32].

Search strategy

We searched Ovid MEDLINE and Embase. The search
strategy used four groups of terms: terms for integra-
tion (such as “integration” and “integrated care”); terms
associated with integrated care on the basis of previous
reviews (e.g. “multidisciplinary teams’; “accountable care
organisations” or “medical alliance”) [2, 3], terms related
to chronic disease, multi-morbidity, comorbidities and
medical subject headings (MeSH) terms for the included
chronic diseases (Additional file 2). We also included
study design terms from the EPOC guidance [30]. Stud-
ies had to be in English language and published in peer-
reviewed journals since 2010.

Selection of studies

All articles identified were managed using EndNote 20
(Clarivate Analytics) and duplicates were deleted. One
reviewer screened all study titles and abstracts, and a
20% random sample was double screened by another
reviewer. Cohen’s kappa was used to check the inter-rater
agreement for each step of screening and data extraction,
with a kappa>0.6 considered acceptable [33]. Full texts
were again reviewed by a single reviewer, with a random
20% sample screened by another reviewer, with the pro-
cess assessed using the same kappa statistic.

Data extraction and management
Only studies on integrated care interventions that explic-
itly involved primary care were subject to detailed data
extraction to answer our further research questions. One
researcher extracted data first and the other research-
ers verified the results, with disagreements resolved by
discussion. This approach was previously used by other
published studies and some researchers found that this
accelerated method of extracting data does not yield sig-
nificantly different results from dual, independent data
extraction [34-36].

Information was recorded on a data extraction sheet
including:

1. Study characteristics: title, authors, publication
year, country and study design.

2. Population: chronic diseases included in each
study.

3. Interventions: we coded components according to
the Sustainable intEgrated care modeLs for multi-
morbidity: delivery, FInancing and performancE
(SELFIE) framework [9], which included the fol-
lowing components: (a) workforce, (b) service
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delivery, (c) leadership and governance, (d) infor-
mation and research, (e) technologies and medical
products and (f) financing.

4. Outcomes: study outcomes were grouped into
eight categories. Starfield outlined four core func-
tions of primary care, often referred to as the 4Cs
— first contact, continuity, comprehensive care and
coordinated care [37]. The definition of each of the
4Cs was derived from the WHO [38]. For specific
indicators of primary care functions, we relied on
the Primary Health Care Measurement Framework
published by the WHO [39] and a review by Jime-
nez and colleagues [40]:

(i) Access refers to the first point of contact for pre-
vention and acute or chronic health problems. This
was assessed on the basis of the number of primary
care visits.

(i) Continuity describes the ongoing relationship
between the patient and a regular care provider.
We assessed using patient self-reported continuity.

(iii) Comprehensiveness reflects the range of services
offered and the facility’s ability to manage common
health conditions. This was assessed on the basis of
self-reporting or the presence of screening services.

(iv) Co-ordination reflects that healthcare visits and
services are connected. It was assessed on the basis
of the number of referrals from different healthcare
organizations.

We used four categories of wider outcomes:
(i) self-reported health (e.g. SF-32, EQ-5D)
(i) mortality, based on routine data
(iii) hospital admissions and readmissions, based on
routine data
(iv) total costs, based on measures of utilization com-
bined with unit cost

Assessment of risk of bias

We used EPOC criteria to assess the risk of bias [41].
We ranked nine criteria on a three-point scale (low risk,
unclear risk and high risk). For the overall risk of bias,
the total number of criteria assessed as low risk for each
study was reported.

Data analysis

We first described interventions in terms of the com-
ponents in the SELFIE framework. We then conducted
a post hoc categorization of the interventions on the
basis of the importance of primary care involvement in
the integrated care intervention. We categorized pri-
mary care involvement as primary care providers (usu-
ally general practitioners, family physicians or nurse
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practitioners) who played a central role in providing
services.

Within each category of study outcomes described
earlier, we conducted meta-analysis using standardized
mean differences (SMD) to combine data in each study
[42]. Unit of analysis was at the study level.

To convert dichotomous outcomes to SMD, we used
a web-based calculator (https://www.campbellcollabo
ration.org/escalc/html/EffectSizeCalculator-Home.
php) or MetaEasy [43]. If a study reported comparisons
at multiple follow-ups, we extracted data closest to
12 months. Where studies reported multiple outcomes
in the same category, the median of the effect sizes and
variances was calculated. Moreover, if an outcome was
reported for multiple sub-groups of chronic patients,
we treated each sub-group as an individual study [44].
For studies reporting multiple analyses, data were
extracted from the adjusted model. Prior to performing
meta-analyses, reported within-group standard errors
were converted to standard deviations (SDs) [45].
When sample sizes were not reported separately for
different arms, we took the average of total sample sizes
for each group. Direction of effects was transformed so
that a positive effect demonstrated a favourable impact
of integrated care.
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Given potential clinical heterogeneity, we used a ran-
dom-effects model to perform meta-analysis, using Stata
metan [43]. Cohen’s rules of thumb were used to inter-
pret results (d=0.20: small effect size, d=0.50: medium
effect size, d=0.80: large effect size) [46]. We used the I?
statistic to explore statistical heterogeneity [47].

Ethical issues/statement
The study utilized published data sources and ethical
approval was not required.

Results

Search results

The PRISMA flow diagram is shown in Fig. 2. A total of
119 studies met the initial inclusion criteria, of which 69
(58%) involved primary care.

Characteristics of included studies

Study characteristics are presented in Table 1 (with more
detailed information in Additional file 3). According to
the EPOC risk of bias tool, 50 (72.5%) studies were rated
low risk of bias for five or more criteria out of nine (Addi-
tional file 4). Among the nine criteria assessed, random
sequence generation was the lowest-rated criterion. Spe-
cifically, 26 out of 69 studies used a non-random method

Records removed before screening:

Duplicate records removed (n=1562)

Records excluded:titles and abstracts

’? Records identified from
5 database searching (n=17752)
£ Embase (n=7574)
2| |Medline (n=10178)
. '
Records screened (n =16190)
!
E Reports sought for retrieval
§| [(n=305)
‘) '
Reports assessed for eligibility
(n=303)
% Studies included in review
2| |(n=119)

Studies included in meta-
analysis(n =69 )

Fig. 2 PRISMA flow diagram
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Table 1 Characteristics of the included studies

Characteristic Number of studies

Context
High-income countries 58 (84%)
Low- and middle-income countries 11 (16%)
Study design
Randomized controlled trial 40 (58%)
Non-randomized comparative design 29 (42%)
Target population
Chronic patients with a specified disease 37 (54%)
Chronic patients with multi-morbidity 17 (25%)
Chronic patients with unspecified diseases 9 (13%)
Elderly/high-risk patients/high-cost patients 6 (8%)
Primary care functions
First access 8 (12%)
Coordination 4 (6%)
Continuity 7 (10%)
Comprehensiveness 2 (3%)
Wider outcomes
Self-reported health 14 (20%)
Mortality 9 (13%)
Hospital admissions 20 (29%)
Costs 19 (28%)

(e.g. controlled before—after studies), and 19 studies
failed to provide sufficient details on the randomization
process. Conversely, selective outcome reporting was the
highest-rated criterion. Only two studies did not report
all pre-specified outcomes, and eight studies did not pro-
vide details.

Elements of integrated care interventions

All integrated care interventions involving primary care
incorporated changes in workforce and service deliv-
ery. In total, 26 (37%) also incorporated clinical infor-
mation technologies, such as clinical decision support
systems and shared records. Changes to leadership and
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governance were less frequent (n=13, 19%), and inter-
ventions including financing were the least frequent
(n=11, 15%).

On the basis of a post hoc analysis of primary care
involvement in the interventions (Table 2), we distin-
guished studies in which primary care was central to
the integrated care intervention (“primary care centred’
n=44, 64%), and those in which professionals outside of
primary care were as central (“specialist outreach’, n=25,
36%). We used this categorization in sub-group analyses
where there were at least 10 studies reporting the out-
come. In studies characterized as “primary care centred’,
service and workforce change involved multidisciplinary
teams, enhanced regular home visits through primary
care-led teams, additional training for the primary care
team and organizational changes among primary care
and other healthcare providers (e.g. accountable care
organizations, medical alliances), sometimes alongside
restructured management responsibilities. Clinical infor-
mation systems (17.3%) were used to support patient
monitoring and facilitate shared decision-making, shared
records and interactive communication among primary
care providers and specialists. Additionally, financial sup-
port (15.9%), such as bundled payments, capitation or
pay for performance, was often implemented together
with organizational changes to incentivize integration
and expand workforce capacity and infrastructure within
primary care. In contrast, “specialist outreach” inter-
ventions did not incorporate financial changes. Primary
care providers primarily contributed through referrals
or served in a supportive role to specialists and other
allied health professionals in MDTs. Similar to “primary
care-centred” interventions, clinical information systems
(15.9%) were used to monitor patients or function as help
lines for primary care providers.

Meta-analysis of effects of integrated care interventions

on the primary care functions

We found significant effects of integrated care inter-
ventions on access (SMD 0.17, 95% CI 0.05-0.29,

Table 2 Types of primary care involvement in integrated care interventions

Type Studies
Primary care centred (GPs or nurse practitioners played a central role in the intervention) (n=44)

Primary care centred with changing service delivery/workforce only (n=21) [48-68]
Primary care centred with clinical information support (n=12) [69-80]
Primary care centred with payment reform support (n=11) [81-91]
Specialist outreach (other health professionals played a central role in the intervention) (n=25)

Specialist outreach with changing service delivery/workforce only (n=14) [92-105]
Specialist outreach with clinical information support (n=11) [106-116]
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PP=23.1%, p=0.23, Fig. 3a) and continuity of care
(SMD 0.32, 95% CI 0.14—0.50, I*=0%, p =0.75, Fig. 3b).
The magnitude of effect for comprehensiveness (SMD
0.77, 95% CI —0.73 to 2.26, I*=98.4%, p < 0.001, Fig. 3d)
and co-ordination (SMD 0.55, 95% CI —0.19 to 1.29,
PP=91.4%, p<0.001, Fig. 3c) were both large, but were
not statistically significant and displayed high hetero-
geneity. Comprehensiveness was assessed through a
combination of self-reports and the presence of screen-
ing services, which contributed to the heterogeneity,
as indicated by the high I values in the random effects
model. For co-ordination, most studies measured it
through referrals between healthcare organizations,
while one study used a broader definition that also
included reminders. This inconsistency in measure-
ment likely increased heterogeneity in the results.

In sub-group analysis, the pooled effect for “primary
care centred” interventions yielded a small but sta-
tistically significant effect on access (SMD 0.14, 95%
CI 0.05-0.22, p=0.49, I*=0%). The pooled effect for
“specialist outreach” interventions was not significant,
though of larger magnitude (SMD 0.34, 95% CI —0.11
to 0.78, I?=58.2%, p=0.09).

Effect %
Subgroup and Study (95% CI) Weight
specialistoutreach
Aragonés 2019 —_— -0.06 (:0.52,0.41) 597
Ni2019 —_— 0.70(0.20, 1.20) 522
Mateo-Abad 2020 —f 0.40(:0.15,0.94) 450
Subgroup, DL (I = 58.2%, p = 0.092) — 034(0.11,0.78) 1569
primary care centred H
Gray 2010 _ll_“_ 0.01(-0.62,0.63) 349
Shi2015 —— 053(0.13,093) 773
Basudev2015 e 0.22(:081,0.38) 380
Reiss-Brennan 2016 0.13(0.00, 0.25) 3347
Browne.J.L2016 0.14/:0.50,0.78) EE
Rosenthal 2013 -0.12(-1.16,0.91) 132
Zhang 2017 0.13(:0.01,0.26) 3118
Subgroup, DL (F = 0.0%, p = 0.488) O 0.14(0.05,022) 8431
Heterogeneity between groups: p = 0.387 !
Overall, DL (1" = 23.1%, p = 0.231) O 017(0.05,029) 10000
T T T T T T
-15 -1 -5 0 5 1 15
Favours Control Group  Favours Integrated Care
(a): Access
Effect %
Study (95% CI) Weight
Menchetti 2013 —_— -0.10 (-0.62, 0.41) 3127
Crossland 2015 ——  1.18(0.93,1.42) 35.47
Shi 2015 —_— 0.49 (0.09, 0.89) 3327
Overall, DL <<> 0.55 (-0.19, 1.29) 100.00
(¥ =91.4%, p < 0.001)
T T T T T T

-15

= | -5 5 1 15
Favours Control Group  Favours Integrated Care

(c): Coordination
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Meta-analysis of effects of integrated care interventions

on wider outcomes

Patient health

The meta-analysis included 10 studies (14.5%) that
assessed patient health using self-reported instruments
to measure quality of life, such as SF-32 and EQ-5D. The
effect of integrated care interventions was small and not
statistically significant (SMD 0.13, 95% CI —0.01 to 0.26,
P=0%, p=0.94, Fig. 4a). We also found small, non-sig-
nificant effects in “primary care centred” interventions
(SMD 0.14, 95% CI —0.04 to 0.31, ’=0%, p=0.88) and
“specialist outreach” interventions (SMD 0.11, 95% CI
—0.09 to 0.31, 2=0%, p=0.57).

Mortality

A total of six studies (8.7%) were included in the meta-
analysis for mortality (Fig. 4b). The pooled effect was
small and not statistically significant (SMD 0.06, 95% CI
—0.06 to 0.18, >=0%, p=0.92).

Hospital admissions
The effects of integrated care interventions on hospital
admissions were not statistically significant (SMD 0.01,

Effect %
Study (95% Cl) Weight
Basudev 2015 —-—~— 0.01 (-0.58, 0.61) 9.15
Browne.J.L 2016 —_— 0.33 (-0.31, 0.97) 7.92
Crossland 2015 + 0.30 (0.06, 0.54) 55.37
Batlle 2020 ——&— 0.31(-0.35, 0.98) 7.27
Shi 2015 —A— 0.51(0.11,0.91) 20.28
Overall, DL (I° = 0.0%, p = 0.756) <> 0.32 (0.4, 0.50) 100.00
T T T T T
-1.5 -1 -5 0 5 1 15
Favours Control Group Favours Integrated Care
(b): Continuity
Effect %
Study (95% Cl) Weight
Fagan 2010 —_— -0.01(-0.37, 0.35) 33.26
Crossland 2015 —— 2.11(1.87,2.36) 33.62
Shi 2015 ——— 0.18 (-0.22, 0.58) 33.12
Overall, DL <© 0.77 (:0.73, 2.26) 100.00
(1 = 98.4%, p < 0.001)
T T T T T T

-1.5 -1 -5 0
Favours Control Group

(d): Comprehensiveness

.5 il 1.5
Favours Integrated Care

Fig. 3 Meta-analyses of effects of integrated care interventions on primary care functions. Each line in the graphical display represents a study. The
midpoint of the triangle symbolizes the effect: SMD and a horizontal line through the triangle (95% confidence interval) and the size of triangle
is the weight of the study. The diamond below the studies represents the overall pooled effect. The dashed line indicates the overall effect size

and /2 is the degree of the heterogeneity
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Effect %
Subgroup and Study (95%CI) Weight
Effect %
specialist outreach
Pyne 2010 0.11(:0.11,0.33) 3491 Study (95% Cly Weight
Ni2019 -0.07(-0.64,051) 516
Batlle 2021 0.51(-0.40,1.43) 204 '
Subgroup, DL (I’ =0.0%, p =0.574) 0.11(-0.09,0.31) 4212 Simpson 2011 ' -0.12(-0.60, 0.35) 6.37
Coburn 2012 A 0.09 (-0.09, 0.28) 42554
primary care centred :
Bekelman 2018 —_—— 0.07 (-0.36, 0.51) 7.70
Duarte2015 0.20(-0.14,0.54) 14.43 !
Lanzeta 2016 —_— 0.14(-0.79,0.51) 4.04 Pollina 2017 —-&—‘— 0.21(-0.24, 0.67) 711
B —— « g 4
Chan 2021 003(088,095) 165 Nakayama 2021 — 0.02 (-0.22, 0.26) 25.48
Camacho 2016 0.18(-0.21,0.57) 11.16 1
Rojas 2018 0.14(-0.16, 0.45) 1822 Jiamjariyapon 2012 —-l-:— -0.02 (-0.38, 0.35) 10.80
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Costs

In total, 19 (27.5%) studies measured costs and 9 (13%)
of them were included in the meta-analysis (Fig. 5b). The
overall effect was small but statistically significant (SMD
0.02, 95% CI 0.02-0.03, ?=3.5%, p=0.41). We found a
statistically significant impact of “primary care centred”
interventions (SMD 0.02, 95% CI 0.02-0.03, *=16.5%,
p=0.30). For “specialist outreach” interventions, we
observed a small effect that was not statistically signifi-
cant (SMD 0.13, 95%CI —0.06 to 0. 31, *=0%, p=0.59).

Discussion

Summary of key findings

Our results showed that just over half (57%) of integrated
care interventions involved primary care. Meta-analysis
demonstrated small but significant effects on some meas-
ures of primary care functions (access and continuity).
However, the effects of these interventions on patient
health, mortality, hospital admissions and total costs
were small and generally not statistically significant.

Interpretation of the results in the context of other studies
Similar to other integrated care studies, our systematic
review identified service delivery and workforce changes
as the most frequently included interventions in inte-
grated care with primary care involvement [24]. Informa-
tion technology and financial interventions were much
less frequently utilized. Moreover, “primary care centred”
interventions often incorporated financial interventions
alongside organizational changes, such as establish-
ing “primary care medical home” and “accountable care
organizations’, whilst this is lacking in “specialist out-
reach” interventions.

Our systematic review found that integrated care with
primary care involvement has positive effects on primary
care functions, including not only on access, but also on
continuity. Although it has been recognized that primary
care is critical to integrated care, previous studies have
not analysed the pathway between integrated care inter-
ventions, primary care outcomes, and wider impacts in
detail [3, 24, 40]. A narrative analysis conducted by Jime-
nez and Matchar found that broader interventions in
primary care (e.g. multidisciplinary team) could enhance
access of primary care [40]. The current review provided
a more detailed assessment of the role of primary care
in integrated care by characterizing its involvement in
terms of two types (“primary care centred” and “specialist
outreach”) and assessing impacts on primary care func-
tions. Sub-group analysis further suggests that “primary
care centred” interventions, where primary care plays a
deeper role in integrated care, show more consistent ben-
efits in access compared with “specialist outreach”.
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Valentijn et al. [18] has highlighted the theoretical link
between primary care and integrated care, emphasiz-
ing the importance of primary care as a foundation for
integrated care. Additionally, several studies have dem-
onstrated the benefits of primary care and high-quality
primary care (characterized by the 4Cs) showing better
self-reported health, higher patient satisfaction, lower
mortality [117] and greater equity [118]. These studies
also highlighted the importance of considering primary
care involvement in integrated care. Our meta-analysis
revealed that integrated care studies with primary care
involvement revealed small positive effects on costs,
which was statistically significant. However, we did not
find any statistically significant effects on wider out-
comes of hospitalization, mortality and quality of life for
patients with chronic conditions or multi-morbidity.

Previous studies on integrated care have yielded incon-
sistent results, with or without considering primary care.
Several narrative reviews evaluating the effects of inte-
grated care between primary care providers and hospitals
reported mixed evidence on broader outcomes, despite
some positive findings for hospital admissions. Other
systematic reviews analysing integrated care without con-
sidering primary care involvement also reported mixed
results. For example, Mitchell et al. evaluated 14 studies
and found improvements in service utilization, but also
observed slightly higher costs and inconsistent effects on
quality of life [24]. In contrast, a systematic review from
China involving 47 studies showed improvements in cost
management and quality of life for patients with chronic
diseases [119]. Similarly, Murtagh et al. reviewed 22 stud-
ies implemented in primary care, which found fewer
hospital admissions and better quality of life, but limited
effects on costs [17]. Baxter et al. reviewed 67 studies of
more general integrated care interventions and found
limited improvements in service utilization and cost out-
comes for the general population, despite improvements
in access to care [2]. Conversely, a systematic review of 27
integrated care studies in Asia found that these interven-
tions primarily focussed on individual-level care coordi-
nation, with improvements observed in quality of life and
hospital admissions [10].

Our study found that integrated care involving pri-
mary care is likely to strengthen specific primary
care functions but has limited effects on broader out-
comes. The small reduction in costs observed may be
attributed to cost savings when primary care provid-
ers replace specialists for treatment, as primary care
services are generally less expensive. Simply involving
primary care in integrated care interventions may not
be sufficient for achieving broader improvements. The
positive effects on strengthening primary care func-
tions suggest that future integrated care interventions
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need to consider strengthening primary care as a path-
way to achieving improved broader outcomes. For
instance, the Netherlands implemented an organiza-
tional change in primary care and introduced shared
savings, where primary care providers could share in
savings if they performed better than a set benchmark.
A critical factor for success in the Netherlands was that
primary care providers were empowered to coordinate
care, influence treatment decisions and avoid unnec-
essary speciality care [120]. In addition, the tiered
healthcare system reform in Xiamen, China demon-
strated improved clinical quality and cost savings for
patients with hypertension and diabetes. This model
implemented a so-called specialist+ general practi-
tioner + health manager team-based approach. The
potential mechanism behind its success lies in gradu-
ally strengthening primary care. Primary care provid-
ers enhance their clinical expertise with support from
specialists in large hospitals, progressively assuming a
gatekeeping role while implementing and monitoring
healthcare plans [121]. It is likely that integrated care,
by strengthening primary care, can ultimately lead to
improved wider outcomes.

It is important to acknowledge that these discrep-
ancies in wider outcomes are also likely influenced by
the specific elements of integrated care implemented,
participant characteristics and duration of follow-
up. In our included studies, the Guided Care study in
the United States has a large sample of patients with
chronic disease. There was no overarching effect on
hospital admissions in the whole sample, but a sub-
group analysis focussing on participants in the Kai-
ser-Permanente system revealed positive outcomes
[70]. In addition, the duration of included studies
may have been too short to detect effects of the inter-
vention which may become more apparent over the
longer term. For example, one study included in the
review only reported positive effects using the simula-
tion method for a long-term finding [64]. It may not
be plausible for integrated care policies to make large
reductions of healthcare utilization in the short term
[122].

Overall, positive effects of integrated care interven-
tions on primary care functions did not generalize to
improved wider outcomes, even in studies with pri-
mary care involvement. Often, included studies prior-
itized reporting on wider outcomes without adequately
measuring any impacts of integrated care interventions
on primary care functions. Our study highlights the
importance of linking primary care functions to wider
outcomes.
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Strengths and limitations

To our knowledge, this is the first systematic review to
analyse integrated care studies from the perspective of
primary care involvement and to assess effects on both
primary care functions and wider outcomes. Although
we restricted our search to two databases which were
most likely to report controlled studies of integrated care,
and to recent literature, our strategy identified a substan-
tial number of studies for assessment (over 16,000) and
analysis. We employed a clear definition of integrated
care, and by detailing the exact nature of primary care
involvement, we were able to explore the impact of inte-
grated care interventions involving primary care in meta-
analysis but also explore different types of primary care
involvement.

While our analysis primarily focussed on outcomes
assessed at approximately 12 months, we acknowledged
that this may have limited our ability to capture longer-
term effects. Additionally, our analyses were constrained
by limited reporting in the included studies (for example,
it only allowed for a binary categorization of primary care
involvement) and by fewer eligible studies reporting data
suitable for meta-analysis. Moreover, combining different
measurements allowed us to capture a broader perspec-
tive on comprehensiveness and coordination, reflecting
the real-world complexity of integrated care evaluation.
However, this diversity also contributed to the over-
all heterogeneity, which in turn restricted our ability to
draw definitive conclusions. It is important to note that
we are unable to formally assess the causal relationship
between impacts on primary care functions and wider
outcomes because of imperfect overlap of the studies
reporting each outcome. Lastly, among included studies,
the majority were from high-income countries. This also
implies the need for more evidence from low- and mid-
dle-income countries.

Policy and research implications

Primary care is recognized as fundamental to integrated
care, however, we found there is still a significant num-
ber of integrated care studies that do not clearly report
involving primary care. If policymakers expect integra-
tion to act via strengthened primary care, there is a need
to clearly specify how integrated care interventions will
achieve this, and to measure and report impacts on
measures of primary care functions as an intermediate
outcome. Given that few integrated care interventions
included changes to clinical information or payment/
incentive systems, it will be important for future research
to explore such areas. It may be important to incorpo-
rate incentives for healthcare providers in integrated care
interventions to strengthen primary care. Future research
should also aim to identify which specific components of
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integrated care are most effective in strengthen primary
care functions. Additionally, studies investigating the
effectiveness of integrated care intervention involving
primary care should also report outcomes related to pri-
mary care functions to help unpack the potential causal
chain further.

Conclusions

This systematic review and meta-analysis showed that
just over half of integrated care interventions involved
primary care. Integrated care studies with primary care
involvement demonstrated positive effects on primary
care functions, but did not consistently demonstrate pos-
itive effects on hospitalization, costs, mortality and qual-
ity of life.
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