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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 performancE (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% CI 0.05–0.29) and continuity (effect size: 0.32, 95% CI 0.14–0.50). For wider out-
comes, the only statistically significant effect was found on costs (effect size: 0.02, 95% CI 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.
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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 

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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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 

Fig. 1  Logic model underlying the study
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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 

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.

	(ii)	 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)
	(ii)	 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.​campb​ellco​llabo​
ration.​org/​escalc/​html/​Effec​tSize​Calcu​lator-​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.

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 I2 
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 

Fig. 2  PRISMA flow diagram

https://www.campbellcollaboration.org/escalc/html/EffectSizeCalculator-Home.php
https://www.campbellcollaboration.org/escalc/html/EffectSizeCalculator-Home.php
https://www.campbellcollaboration.org/escalc/html/EffectSizeCalculator-Home.php
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(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 

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 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%)

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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I2 = 23.1%, p = 0.23, Fig.  3a) and continuity of care 
(SMD 0.32, 95% CI 0.14–0.50, I2 = 0%, p = 0.75, Fig. 3b). 
The magnitude of effect for comprehensiveness (SMD 
0.77, 95% CI −0.73 to 2.26, I2 = 98.4%, p < 0.001, Fig. 3d) 
and co-ordination (SMD 0.55, 95% CI −0.19 to 1.29, 
I2 = 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 I2 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, I2 = 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, I2 = 58.2%, p = 0.09).

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, 
I2 = 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, I2 = 0%, p = 0.88) and 
“specialist outreach” interventions (SMD 0.11, 95% CI 
−0.09 to 0.31, I2 = 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, I2 = 0%, p = 0.92).

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

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 I2 is the degree of the heterogeneity
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95% CI −0.07 to 0.09, I2 = 87.3%, p < 0.001). The effects 
were also not statistically significant for both “primary 
care centred” interventions (SMD 0.04, 95% CI −0.05 

to 0.13, I2 = 88.5%, p < 0.001) and “specialist outreach” 
interventions (SMD 0.00, 95% CI −0.29 to 0.29, I2 = 0%, 
p < 0.001) (Fig. 5a). They also yielded high heterogeneity.

Fig. 4  Meta-analysis results of integrated care interventions on patient health and mortality. 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 I2 is the degree of the heterogeneity

Fig. 5  Meta results of integrated care interventions on hospital admissions and cost. 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 I2 is the degree of the heterogeneity
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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, I2 = 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, I2 = 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, I2 = 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”.

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.

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.

Abbreviations
CI	� Confidence interval
EPOC	� Cochrane Effective Practice and Organisation of Care
PRISMA	� Preferred Reporting Items for Systematic reviews and 

Meta-Analyses
RCTs	� Randomized controlled trials
SDs	� Standard deviations
SELFIE	� Sustainable intEgrated care modeLs for multi-morbidity: delivery, 

FInancing and performancE
SMD	� Standardized mean differences
WHO	� Word Health Organization

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12961-​024-​01260-1.

Supplementary material 1. PRISMA checklist.

Supplementary material 2. Logic model and search strategy.

Supplementary material 3. Description of included studies.

Supplementary material 4. Risk of bias assessment.

Acknowledgements
The authors would like to express their appreciation to all participants who 
made this study possible.

Author contributions
All authors conceptualized and designed the study and final manuscript. Y.Z. 
primarily performed searches, data extraction, data analysis and drafted the 
manuscript. J.S., L.A., P.B. and X.J. performed double screen. All authors con-
tributed to the interpretation of the data, the edit and critical revision of the 
manuscript. All authors have read and approved the final manuscript.

Funding
This study is funded by Global Challenges Research Fund. Yuqi Zhang’s work 
for this paper has been supported by Global Challenges Research Fund. Jin 
Xu’s work for this paper has been supported by Major Research Project grant 
no. 21ZDA130 sponsored by the National Social Science Fund of China.

Availability of data and materials
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
This study does not require research approval.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Health Organisation, Policy and Economics, School of Health Sciences, 
University of Manchester, Manchester, UK. 2 MRC/CSO Social and Public Health 
Sciences Unit, School of Health and Wellbeing, University of Glasgow, Glas-
gow, Scotland, UK. 3 Division of Population Health, Health Services Research 
and Primary Care, University of Manchester, Manchester, UK. 4 China Center 
for Health Development Studies, Peking University, 38 Xueyuan Rd, Haidian 
District, Beijing, China. 

Received: 18 April 2024   Accepted: 28 November 2024

References
	 1.	 Australian Institute of Health and Welfare (AIHW). Chronic condition 

multimorbidity. 2021. Contract No.: 11 October.
	 2.	 Baxter S, Johnson M, Chambers D, Sutton A, Goyder E, Booth A. The 

effects of integrated care: a systematic review of UK and international 
evidence. BMC Health Serv Res. 2018;18(1):1–13.

	 3.	 Smith SM, Wallace E, Clyne B, Boland F, Fortin M. Interventions for 
improving outcomes in patients with multimorbidity in primary care 
and community setting: a systematic review. Syst Rev. 2021;10(1):1–23.

	 4.	 Bell C, Appel CW, Frølich A, Prior A, Vedsted P. Improving health care for 
patients with multimorbidity: a mixed-methods study to explore the 
feasibility and process of aligning scheduled outpatient appointments 
through collaboration between medical specialties. Int J Integr Care. 
2022;22(1):17.

	 5.	 Kozlowska O, Lumb A, Tan GD, Rea R. Barriers and facilitators to integrat-
ing primary and specialist healthcare in the United Kingdom: a narra-
tive literature review. Future Healthc J. 2018;5(1):64.

	 6.	 Academy of Medical Sciences. Multimorbidity: A priority for global 
health research. London: Academy of Medical Sciences; 2018. Available 
from: https://​acmed​sci.​ac.​uk/​file-​downl​oad/​82222​577.

	 7.	 Kodner DL, Spreeuwenberg C. Integrated care: meaning, logic, applica-
tions, and implications–A discussion paper. Int J Integr Care. 2002. 
https://​doi.​org/​10.​5334/​ijic.​67.

	 8.	 Nolte E, Pitchforth E. What we know: a brief review of the evidence of 
approaches to chronic care. Assessing chronic disease management 
in European health systems: concepts and approaches Copenhagen: 
European Observatory on Health Systems and Policies. 2014:9–22.

	 9.	 Leijten FR, Struckmann V, van Ginneken E, Czypionka T, Kraus M, Reiss 
M, et al. The SELFIE framework for integrated care for multi-morbidity: 
development and description. Health Policy. 2018;122(1):12–22.

	 10.	 Lin J, Islam K, Leeder S, Huo Z, Hung CT, Yeoh EK, et al. Integrated care 
for multimorbidity population in Asian countries: a scoping review. Int J 
Integr Care. 2022. https://​doi.​org/​10.​5334/​ijic.​6009.

	 11.	 Ouwens M, Wollersheim H, Hermens R, Hulscher M, Grol R. Integrated 
care programmes for chronically ill patients: a review of systematic 
reviews. Int J Qual Health Care. 2005;17(2):141–6.

	 12.	 Maruthappu M, Hasan A, Zeltner T. Enablers and barriers in implement-
ing integrated care. Health Syst Reform. 2015;1(4):250–6.

	 13.	 Yordanov D, Oxholm AS, Prætorius T, Kristensen SR. Financial incentives 
for integrated care: a scoping review and lessons for evidence-based 
design. Health Policy. 2024;141:104995.

	 14.	 Threapleton DE, Chung RY, Wong SY, Wong E, Chau P, Woo J, et al. 
Integrated care for older populations and its implementation facilita-
tors and barriers: a rapid scoping review. Int J Qual Health Care. 
2017;29(3):327–34.

	 15.	 World Health Organisation. Clinical services and systems-Primary care. 
Geneva: World Health Organisation; 2023.

	 16.	 World Health Organisation. Declaration of Astana: Global Conference 
on Primary Health Care: Astana, Kazakhstan, 25 and 26 October 2018: 
World Health Organization. 2019. https://​www.​who.​int/​publi​catio​ns/i/​
item/​WHO-​HIS-​SDS-​2018.​61. Accessed 12 Jan 2024.

https://doi.org/10.1186/s12961-024-01260-1
https://doi.org/10.1186/s12961-024-01260-1
https://acmedsci.ac.uk/file-download/82222577
https://doi.org/10.5334/ijic.67
https://doi.org/10.5334/ijic.6009
https://www.who.int/publications/i/item/WHO-HIS-SDS-2018.61
https://www.who.int/publications/i/item/WHO-HIS-SDS-2018.61


Page 12 of 14Zhang et al. Health Research Policy and Systems            (2025) 23:5 

	 17.	 Murtagh S, McCombe G, Broughan J, Carroll Á, Casey M, Harrold Á, et al. 
Integrating primary and secondary care to enhance chronic disease 
management: a scoping review. Int J Integr Care. 2021. https://​doi.​org/​
10.​5334/​ijic.​5508.

	 18.	 Valentijn PP, Schepman SM, Opheij W, Bruijnzeels MA. Understanding 
integrated care: a comprehensive conceptual framework based on the 
integrative functions of primary care. Int J Integr Care. 2013. https://​doi.​
org/​10.​5334/​ijic.​886.

	 19.	 Kringos DS, Boerma W, van der Zee J, Groenewegen P. Europe’s strong 
primary care systems are linked to better population health but also to 
higher health spending. Health Aff. 2013;32(4):686–94.

	 20.	 Starfield B. Primary care: balancing health needs, services and technol-
ogy. New York: Oxford University Press; 1998. Revised edition. p. 448 
ISBN: 0 19 512543 6. Accessed 15 Jan 2024.

	 21.	 Docteur, Elizabeth and Oxley, Howard, Health-Care Systems: Lessons 
from the Reform Experience (December 10, 2003). OECD Health Work-
ing Papers No. 9, OECD Economics Department Working Papers No. 
374, Available at SSRN: https://​ssrn.​com/​abstr​act=​13293​05. Accessed 
16 Jan 2024.

	 22.	 Rasanathan K, Evans TG. Primary health care, the Declaration of Astana 
and COVID-19. Bull World Health Organ. 2020;98(11):801.

	 23.	 Hansen J, Groenewegen PP, Boerma WG, Kringos DS. Living in a country 
with a strong primary care system is beneficial to people with chronic 
conditions. Health Aff. 2015;34(9):1531–7.

	 24.	 Mitchell GK, Burridge L, Zhang J, Donald M, Scott IA, Dart J, et al. 
Systematic review of integrated models of health care delivered at the 
primary–secondary interface: how effective is it and what determines 
effectiveness? Aust J Prim Health. 2015;21(4):391–408.

	 25.	 Chandler J, Cumpston M, Li T, Page MJ, Welch V. Cochrane handbook for 
systematic reviews of interventions. Hoboken: Wiley; 2019.

	 26.	 Asar S, Jalalpour S, Ayoubi F, Rahmani M, Rezaeian M. PRISMA; preferred 
reporting items for systematic reviews and meta-analyses. J Rafsanjan 
Univ Med Sci. 2016;15(1):68–80.

	 27.	 Donaldson MS, Yordy KD, Lohr KN, Vanselow NA. Primary care: America’s 
health in a new era. 1996.

	 28.	 Groenewegen PP, Dourgnon P, Greß S, Jurgutis A, Willems S. Strength-
ening weak primary care systems: steps towards stronger primary care 
in selected Western and Eastern European countries. Health Policy. 
2013;113(1–2):170–9.

	 29.	 Lau R, Stevenson F, Ong BN, Dziedzic K, Treweek S, Eldridge S, et al. 
Achieving change in primary care—Causes of the evidence to practice 
gap: systematic reviews of reviews. Implement Sci. 2015;11(1):1–39.

	 30.	 Glenton C, Lewin S, Downe S, Paulsen E, Munabi-Babigumira S, Agarwal 
S, et al. Cochrane Effective Practice and Organisation of Care (EPOC) 
qualitative evidence syntheses, differences from reviews of interven-
tion effectiveness and implications for guidance. Int J Qual Methods. 
2022;21:16094069211061950.

	 31.	 Fortin M, Lapointe L, Hudon C, Vanasse A, Ntetu AL, Maltais D. Multi-
morbidity and quality of life in primary care: a systematic review. Health 
Qual Life Outcomes. 2004;2:1–12.

	 32.	 Katon WJ, Lin EH, Von Korff M, Ciechanowski P, Ludman EJ, Young B, 
et al. Collaborative care for patients with depression and chronic ill-
nesses. N Engl J Med. 2010;363(27):2611–20.

	 33.	 Munoz SR, Bangdiwala SI. Interpretation of Kappa and B statistics meas-
ures of agreement. J Appl Stat. 1997;24(1):105–12.

	 34.	 Xu C, Yu T, Furuya-Kanamori L, Lin L, Zorzela L, Zhou X, et al. Validity 
of data extraction in evidence synthesis practice of adverse events: 
reproducibility study. Bmj. 2022;377:e069155.

	 35.	 Hoekstra F, Mrklas K, Khan M, McKay R, Vis-Dunbar M, Sibley K, et al. 
A review of reviews on principles, strategies, outcomes and impacts 
of research partnerships approaches: a first step in synthesising the 
research partnership literature. Health Res Policy Syst. 2020;18:1–23.

	 36.	 Nussbaumer-Streit B, Sommer I, Hamel C, Devane D, Noel-Storr A, Puljak 
L, et al. Rapid reviews methods series: guidance on team considera-
tions, study selection, data extraction and risk of bias assessment. BMJ 
Evidence-Based Med. 2023;28(6):418–23.

	 37.	 Starfield B. Is primary care essential? lancet. 1994;344(8930):1129–33.
	 38.	 World Health Organization. Declaration of Astana Geneva. 2018. https://​

www.​who.​int/​publi​catio​ns/i/​item/​WHO-​HIS-​SDS-​2018.​61 (Accessed: 5 
Jan 2024).

	 39.	 World Health Organisation. Primary health care measurement frame-
work and indicators: monitoring health systems through a primary 
health care lens. Web annex: technical specifications. 2022.

	 40.	 Jimenez G, Matchar D, Koh GC-H, Car J. Multicomponent interventions 
for enhancing primary care: a systematic review. British J Gen Pract. 
2021;71(702):e10–21.

	 41.	 Effective Practice and Organisation of Care. Suggested risk of bias crite-
ria for EPOC reviews.EPOC Resources for review authors; 2017. https://​
epoc.​cochr​ane.​org/​sites/​epoc.​cochr​ane.​org/​files/​public/​uploa​ds/​Resou​
rces-​for-​autho​rs2017/​sugge​sted_​risk_​of_​bias_​crite​ria_​for_​epoc_​revie​
ws.​pdf. Accessed 2 Jan 2024.

	 42.	 Cochrane Collaboration. 9.2. 3.2 The standardised mean difference. 
Cochrane handbook for systematic reviews of interventions[version 51 
0] Oxford. 2011.

	 43.	 Harris RJ, Deeks JJ, Altman DG, Bradburn MJ, Harbord RM, Sterne JA. 
Metan: fixed-and random-effects meta-analysis. Stand Genomic Sci. 
2008;8(1):3–28.

	 44.	 Ekers D, Richards D, Gilbody S. A meta-analysis of randomized trials of 
behavioural treatment of depression. Psychol Med. 2008;38(5):611–23.

	 45.	 Cochrane Collaboration. 7.7. 3.2 Obtaining standard deviations from 
standard errors and confidence intervals for group means. Cochrane 
handbook for systematic reviews of interventions. 2011.

	 46.	 Cohen J. Statistical power analysis for the behavioral sciences. Hillsdale: 
Lawrence Erlbaum; 1988. p. 75–108.

	 47.	 Deeks JJ, Higgins JPT, Altman DG, McKenzie JE, Veroniki AA (editors). 
Chapter 10: Chapter 10: Analysing data and undertaking meta-analyses 
[last updated November 2024]. In: Higgins JPT, Thomas J, Chandler J, 
Cumpston M, Li T, Page MJ, Welch VA (editors). Cochrane Handbook 
for Systematic Reviews of Interventions version 6.5. Cochrane, 2024. 
Available from www.​train​ing.​cochr​ane.​org/​handb​ook. Accessed 15 Jan 
2024.

	 48.	 Bekelman DB, Allen LA, McBryde CF, Hattler B, Fairclough DL, Havranek 
EP, et al. Effect of a collaborative care intervention vs usual care on 
health status of patients with chronic heart failure: the CASA rand-
omized clinical trial. JAMA Intern Med. 2018;178(4):511–9.

	 49.	 Benedict AW, Spence MM, Sie JL, Chin HA, Ngo CD, Salmingo JF, et al. 
Evaluation of a pharmacist-managed diabetes program in a primary 
care setting within an integrated health care system. J Manag Care 
Spec Pharm. 2018;24(2):114–22.

	 50.	 Camacho EM, Ntais D, Coventry P, Bower P, Lovell K, Chew-Graham C, 
et al. Long-term cost-effectiveness of collaborative care (vs usual care) 
for people with depression and comorbid diabetes or cardiovascular 
disease: a Markov model informed by the COINCIDE randomised con-
trolled trial. BMJ Open. 2016;6(10):e012514.

	 51.	 Carter BL, Coffey CS, Ardery G, Uribe L, Ecklund D, James P, et al. 
Cluster-randomized trial of a physician/pharmacist collaborative model 
to improve blood pressure control. Circ Cardiovasc Qual Outcomes. 
2015;8(3):235–43.

	 52.	 Chan W-S, Whitford DL, Conroy R, Gibney D, Hollywood B. A multi-
disciplinary primary care team consultation in a socio-economically 
deprived community: an exploratory randomised controlled trial. BMC 
Health Serv Res. 2011;11(1):1–8.

	 53.	 Chen S, Conwell Y, He J, Lu N, Wu J. Depression care management 
for adults older than 60 years in primary care clinics in urban China: a 
cluster-randomised trial. Lancet Psychiatry. 2015;2(4):332–9.

	 54.	 Dixon DL, Baker WL, Buckley LF, Salgado TM, Van Tassell BW, Carter BL. 
Effect of a physician/pharmacist collaborative care model on time in 
target range for systolic blood pressure: post hoc analysis of the CAP-
TION trial. Hypertension. 2021;78(4):966–72.

	 55.	 Duarte A, Walker J, Walker S, Richardson G, Hansen CH, Martin P, et al. 
Cost-effectiveness of integrated collaborative care for comorbid major 
depression in patients with cancer. J Psychosom Res. 2015;79(6):465–70.

	 56.	 Jiamjariyapon T, Ingsathit A, Pongpirul K, Vipattawat K, Kanchanakorn S, 
Saetie A, et al. Effectiveness of integrated care on delaying progression 
of stage 3–4 chronic kidney disease in rural communities of Thailand 
(ESCORT study): a cluster randomized controlled trial. BMC Nephrol. 
2017;18:1–10.

	 57.	 Johnson JA, Lier DA, Soprovich A, Al Sayah F, Qiu W, Majumdar SR. 
Cost-effectiveness evaluation of collaborative care for diabetes and 
depression in primary care. Am J Prev Med. 2016;51(1):e13–20.

https://doi.org/10.5334/ijic.5508
https://doi.org/10.5334/ijic.5508
https://doi.org/10.5334/ijic.886
https://doi.org/10.5334/ijic.886
https://ssrn.com/abstract=1329305
https://www.who.int/publications/i/item/WHO-HIS-SDS-2018.61
https://www.who.int/publications/i/item/WHO-HIS-SDS-2018.61
https://epoc.cochrane.org/sites/epoc.cochrane.org/files/public/uploads/Resources-for-authors2017/suggested_risk_of_bias_criteria_for_epoc_reviews.pdf
https://epoc.cochrane.org/sites/epoc.cochrane.org/files/public/uploads/Resources-for-authors2017/suggested_risk_of_bias_criteria_for_epoc_reviews.pdf
https://epoc.cochrane.org/sites/epoc.cochrane.org/files/public/uploads/Resources-for-authors2017/suggested_risk_of_bias_criteria_for_epoc_reviews.pdf
https://epoc.cochrane.org/sites/epoc.cochrane.org/files/public/uploads/Resources-for-authors2017/suggested_risk_of_bias_criteria_for_epoc_reviews.pdf
https://www.training.cochrane.org/handbook


Page 13 of 14Zhang et al. Health Research Policy and Systems            (2025) 23:5 	

	 58.	 Kulchaitanaroaj P, Brooks JM, Chaiyakunapruk N, Goedken AM, Chrischil-
les EA, Carter BL. Cost-utility analysis of physician–pharmacist collabora-
tive intervention for treating hypertension compared with usual care. J 
Hypertens. 2017;35(1):178–87.

	 59.	 Lanzeta I, Mar J, Arrospide A. Cost-utility analysis of an integrated care 
model for multimorbid patients based on a clinical trial. Gac Sanit. 
2016;30:352–8.

	 60.	 Lutes LD, Cummings DM, Littlewood K, Solar C, Carraway M, Kirian K, 
et al. COMRADE: a randomized trial of an individually tailored integrated 
care intervention for uncontrolled type 2 diabetes with depression 
and/or distress in the rural southeastern US. Contemp Clin Trials. 
2018;70:8–14.

	 61.	 Menchetti M, Sighinolfi C, Di Michele V, Peloso P, Nespeca C, Bandieri 
PV, et al. Effectiveness of collaborative care for depression in Italy. A 
randomized controlled trial. Gen Hosp Psychiatry. 2013;35(6):579–86.

	 62.	 Ng TP, Nyunt MS, Feng L, Kumar R, Fones CS, Ko SM. Collaborative care 
for primary care treatment of late-life depression in Singapore: rand-
omized controlled trial. Int J Geriatr Psychiatry. 2020;35(10):1171–80.

	 63.	 Richards DA, Hill JJ, Gask L, Lovell K, Chew-Graham C, Bower P, et al. 
Clinical effectiveness of collaborative care for depression in UK primary 
care (CADET): cluster randomised controlled trial. Bmj. 2013;347:f4913.

	 64.	 Robinson P, Von Korff M, Bush T, Lin EH, Ludman EJ. The impact of 
primary care behavioral health services on patient behaviors: a rand-
omized controlled trial. Fam Syst Health. 2020;38(1):6.

	 65.	 Simpson SH, Majumdar SR, Tsuyuki RT, Lewanczuk RZ, Spooner R, 
Johnson JA. Effect of adding pharmacists to primary care teams on 
blood pressure control in patients with type 2 diabetes: a randomized 
controlled trial. Diabetes Care. 2011;34(1):20–6.

	 66.	 Thanachayanont T, Chanpitakkul M, Hengtrakulvenit J, Watcharakanon 
P, Wisansak W, Tancharoensukjit T, et al. Effectiveness of integrated care 
on delaying chronic kidney disease progression in rural communities of 
Thailand (ESCORT-2) trials. Nephrology. 2021;26(4):333–40.

	 67.	 Walker J, Hansen CH, Martin P, Symeonides S, Gourley C, Wall L, et al. 
Integrated collaborative care for major depression comorbid with a 
poor prognosis cancer (SMaRT Oncology-3): a multicentre ran-
domised controlled trial in patients with lung cancer. Lancet Oncol. 
2014;15(10):1168–76.

	 68.	 Zhang J, Donald M, Baxter K, Ware R, Burridge L, Russell A, et al. 
Impact of an integrated model of care on potentially preventable 
hospitalizations for people with Type 2 diabetes mellitus. Diabet Med. 
2015;32(7):872–80.

	 69.	 Basudev N, Crosby-Nwaobi R, Thomas S, Chamley M, Murrells T, 
Forbes A. A prospective randomized controlled study of a virtual clinic 
integrating primary and specialist care for patients with type 2 diabetes 
mellitus. Diabet Med. 2016;33(6):768–76.

	 70.	 Boult C, Reider L, Leff B, Frick KD, Boyd CM, Wolff JL, et al. The effect of 
guided care teams on the use of health services: results from a cluster-
randomized controlled trial. Arch Intern Med. 2011;171(5):460–6.

	 71.	 Fortmann AL, Walker C, Barger K, Robacker M, Morrisey R, Ortwine K, 
et al. Care team integration in primary care improves one-year clinical 
and financial outcomes in diabetes: a case for value-based care. Popul 
Health Manag. 2020;23(6):467–75.

	 72.	 Gray D, Armstrong CD, Dahrouge S, Hogg W, Zhang W. Cost-effective-
ness of anticipatory and preventive multidisciplinary team care for 
complex patients: evidence from a randomized controlled trial. Can 
Fam Physician. 2010;56(1):e20–9.

	 73.	 Hernández C, Alonso A, Garcia-Aymerich J, Serra I, Marti D, Rodriguez-
Roisin R, et al. Effectiveness of community-based integrated care in frail 
COPD patients: a randomised controlled trial. NPJ Prim Care Respir Med. 
2015;25(1):1–6.

	 74.	 Joubert J, Davis SM, Donnan GA, Levi C, Gonzales G, Joubert L, et al. 
ICARUSS: an effective model for risk factor management in stroke 
survivors. Int J Stroke. 2020;15(4):438–53.

	 75.	 Katon W, Russo J, Lin EH, Schmittdiel J, Ciechanowski P, Ludman E, et al. 
Cost-effectiveness of a multicondition collaborative care intervention: a 
randomized controlled trial. Arch Gen Psychiatry. 2012;69(5):506–14.

	 76.	 Nakayama M, Inoue R, Miyata S, Shimizu H. Health information 
exchange between specialists and general practitioners benefits rural 
patients. Appl Clin Inform. 2021;12(03):564–72.

	 77.	 Reiss-Brennan B, Brunisholz KD, Dredge C, Briot P, Grazier K, Wilcox A, 
et al. Association of integrated team-based care with health care qual-
ity, utilization, and cost. JAMA. 2016;316(8):826–34.

	 78.	 Rojas G, Guajardo V, Martínez P, Castro A, Fritsch R, Moessner M, et al. A 
remote collaborative care program for patients with depression living 
in rural areas: open-label trial. J Med Internet Res. 2018;20(4):e158.

	 79.	 Woodham NS, Taneepanichskul S, Somrongthong R, Kitsanapun A, 
Sompakdee B. Effectiveness of a multidisciplinary approach interven-
tion to improve blood pressure control among elderly hypertensive 
patients in rural Thailand: a quasi-experimental study. J Multidiscipl 
Healthc. 2020;13:571–80.

	 80.	 Morganroth M, Pape G, Rozenfeld Y, Heffner JE. Multidisciplinary COPD 
disease management program: impact on clinical outcomes. Postgrad 
Med. 2016;128(2):239–49.

	 81.	 Cole ES, Campbell C, Diana ML, Webber L, Culbertson R. Patient-
centered medical homes in Louisiana had minimal impact on Medicaid 
population’s use of acute care and costs. Health Aff. 2015;34(1):87–94.

	 82.	 Berntsen GKR, Dalbakk M, Hurley J, Bergmo T, Solbakken B, Spansvoll L, 
et al. Person-centred, integrated and pro-active care for multi-morbid 
elderly with advanced care needs: a propensity score-matched con-
trolled trial. BMC Health Serv Res. 2019;19(1):1–17.

	 83.	 Browne JL, Speight J, Martin C, Gilfillan C. Building the evidence for 
integrated care for type 2 diabetes: a pilot study. Aust J Prim Health. 
2016;22(5):409–15.

	 84.	 Fagan PJ, Schuster AB, Boyd C, Marsteller JA, Griswold M, Murphy SM, 
et al. Chronic care improvement in primary care: evaluation of an 
integrated pay-for-performance and practice-based care coordina-
tion program among elderly patients with diabetes. Health Serv Res. 
2010;45:1763–82.

	 85.	 Fifield J, Forrest DD, Burleson JA, Martin-Peele M, Gillespie W. Quality 
and efficiency in small practices transitioning to patient centered medi-
cal homes: a randomized trial. J Gen Intern Med. 2013;28:778–86.

	 86.	 Haj-Ali W, Moineddin R, Hutchison B, Wodchis WP, Glazier RH. Role of 
Interprofessional primary care teams in preventing avoidable hospitali-
zations and hospital readmissions in Ontario, Canada: a retrospective 
cohort study. BMC Health Serv Res. 2020;20(1):1–16.

	 87.	 Karimi M, Tsiachristas A, Looman W, Stokes J, van Galen M, Rutten-van 
MM. Bundled payments for chronic diseases increased health care 
expenditure in the Netherlands, especially for multimorbid patients. 
Health Policy. 2021;125(6):751–9.

	 88.	 Rosenthal MB, Friedberg MW, Singer SJ, Eastman D, Li Z, Schneider EC. 
Effect of a multipayer patient-centered medical home on health care 
utilization and quality: the Rhode Island chronic care sustainability 
initiative pilot program. JAMA Intern Med. 2013;173(20):1907–13.

	 89.	 Salzberg CA, Bitton A, Lipsitz SR, Franz C, Shaykevich S, Newmark 
LP, et al. The impact of alternative payment in chronically ill and 
older patients in the patient-centered medical home. Med Care. 
2017;55(5):483–92.

	 90.	 Shi L, Makinen M, Lee D-C, Kidane R, Blanchet N, Liang H, et al. Inte-
grated care delivery and health care seeking by chronically-ill patients–
A case-control study of rural Henan province, China. Int J Equity Health. 
2015;14:1–15.

	 91.	 Zhang Y, Tang W, Zhang Y, Liu L, Zhang L. Effects of integrated chronic 
care models on hypertension outcomes and spending: a multi-town 
clustered randomized trial in China. BMC Public Health. 2017;17:1–11.

	 92.	 Bailey JE, Surbhi S, Wan JY, Munshi KD, Waters TM, Binkley BL, et al. Effect 
of intensive interdisciplinary transitional care for high-need, high-cost 
patients on quality, outcomes, and costs: a quasi-experimental study. J 
Gen Intern Med. 2019;34:1815–24.

	 93.	 Bruce ML, Lohman MC, Greenberg RL, Bao Y, Raue PJ. Integrat-
ing depression care management into Medicare home health 
reduces risk of 30-and 60-Day hospitalization: the depression care 
for patients at home Cluster-Randomized trial. J Am Geriatr Soc. 
2016;64(11):2196–203.

	 94.	 Chukwudozie IB, Fitzgibbon ML, Schiffer L, Berbaum M, Gilmartin 
C, David P, et al. Facilitating primary care provider use in a patient-
centered medical home intervention study for chronic hemodialysis 
patients. Transl Behav Med. 2018;8(3):341–50.

	 95.	 Crossland L, Askew D, Ware R, Cranstoun P, Mitchell P, Bryett A, et al. 
Diabetic retinopathy screening and monitoring of early stage disease 
in Australian general practice: tackling preventable blindness within a 



Page 14 of 14Zhang et al. Health Research Policy and Systems            (2025) 23:5 

chronic care model. J Diabetes Res. 2016. https://​doi.​org/​10.​1155/​2016/​
84053​95.

	 96.	 Di Pollina L, Guessous I, Petoud V, Combescure C, Buchs B, Schaller P, 
et al. Integrated care at home reduces unnecessary hospitalizations of 
community-dwelling frail older adults: a prospective controlled trial. 
BMC Geriatr. 2017;17:1–10.

	 97.	 Hong JC, Padula WV, Hollin IL, Hussain T, Dietz KB, Halbert JP, et al. Care 
management to reduce disparities and control hypertension in primary 
care. Med Care. 2018;56(2):179–85.

	 98.	 Lou Q, Ye Q, Wu H, Wang Z, Ware RS, Xiong Y, et al. Effectiveness of a 
clinic-based randomized controlled intervention for type 2 diabetes 
management: an innovative model of intensified diabetes manage-
ment in Mainland China (C-IDM study). BMJ Open Diabetes Res Care. 
2020;8(1):e001030.

	 99.	 Matzke GR, Moczygemba LR, Williams KJ, Czar MJ, Lee WT. Impact 
of a pharmacist–physician collaborative care model on patient 
outcomes and health services utilization. Bull Am Soc Hosp Pharm. 
2018;75(14):1039–47.

	100.	 Miao Y, Zhang L, Sparring V, Sandeep S, Tang W, Sun X, et al. Improving 
health related quality of life among rural hypertensive patients through 
the integrative strategy of health services delivery: a quasi-experimen-
tal trial from Chongqing, China. Int J Equity Health. 2016;15:1–11.

	101.	 Miklavcic JJ, Fraser KD, Ploeg J, Markle-Reid M, Fisher K, Gafni A, et al. 
Effectiveness of a community program for older adults with type 2 
diabetes and multimorbidity: a pragmatic randomized controlled trial. 
BMC Geriatr. 2020;20(1):1–14.

	102.	 Ni Y, Liu S, Li J, Dong T, Tao L, Yuan L, et al. The effects of nurse-led multi-
disciplinary team management on glycosylated hemoglobin, quality of 
life, hospitalization, and help-seeking behavior of people with diabetes 
mellitus. J Diabetes Res. 2019. https://​doi.​org/​10.​1155/​2019/​93251​46.

	103.	 Norton MC, Haftman ME, Buzzard LN. Impact of physician-pharmacist 
collaboration on diabetes outcomes and health care use. J Am Board 
Fam Med. 2020;33(5):745–53.

	104.	 Patel V, Weiss HA, Chowdhary N, Naik S, Pednekar S, Chatterjee S, et al. 
Lay health worker led intervention for depressive and anxiety disorders 
in India: impact on clinical and disability outcomes over 12 months. Br J 
Psychiatry. 2011;199(6):459–66.

	105.	 Smith SM, Carris NW, Dietrich E, Gums JG, Uribe L, Coffey CS, et al. 
Physician-pharmacist collaboration versus usual care for treatment-
resistant hypertension. J Am Soc Hypertens. 2016;10(4):307–17.

	106.	 Aragonès E, Sánchez-Iriso E, López-Cortacans G, Tomé-Pires C, Rambla 
C, Sánchez-Rodríguez E. Cost-effectiveness of a collaborative care 
program for managing major depression and chronic musculoskeletal 
pain in primary care: economic evaluation alongside a randomized 
controlled trial. J Psychosom Res. 2020;135:110167.

	107.	 Coburn KD, Marcantonio S, Lazansky R, Keller M, Davis N. Effect 
of a community-based nursing intervention on mortality in 
chronically ill older adults: a randomized controlled trial. PLoS Med. 
2012;9(7):e1001265.

	108.	 de Batlle J, Massip M, Vargiu E, Nadal N, Fuentes A, Bravo MO, et al. 
Implementing mobile health–enabled integrated care for complex 
chronic patients: intervention effectiveness and cost-effectiveness 
study. JMIR Mhealth Uhealth. 2021;9(1):e22135.

	109.	 Duru OK, Harwood J, Moin T, Jackson NJ, Ettner SL, Vasilyev A, et al. 
Evaluation of a national care coordination program to reduce utilization 
among high-cost, high-need Medicaid beneficiaries with diabetes. Med 
Care. 2020;58:S14–21.

	110.	 Emery-Tiburcio EE, Rothschild SK, Avery EF, Wang Y, Mack L, Golden 
RL, et al. BRIGHTEN Heart intervention for depression in minority older 
adults: Randomized controlled trial. Health Psychol. 2019;38(1):1.

	111.	 Liou J-K, Soon M-S, Chen C-H, Huang T-F, Chen Y-P, Yeh Y-P, et al. 
Shared care combined with telecare improves glycemic control of 
diabetic patients in a rural underserved community. Telemed e-Health. 
2014;20(2):175–8.

	112.	 Mateo-Abad M, González N, Fullaondo A, Merino M, Azkargorta L, Giné 
A, et al. Impact of the CareWell integrated care model for older patients 
with multimorbidity: a quasi-experimental controlled study in the 
Basque Country. BMC Health Serv Res. 2020;20:1–13.

	113.	 Pyne JM, Fortney JC, Tripathi SP, Maciejewski ML, Edlund MJ, Williams 
DK. Cost-effectiveness analysis of a rural telemedicine collaborative care 
intervention for depression. Arch Gen Psychiatry. 2010;67(8):812–21.

	114.	 Sharpe M, Walker J, Hansen CH, Martin P, Symeonides S, Gourley C, et al. 
Integrated collaborative care for comorbid major depression in patients 
with cancer (SMaRT Oncology-2): a multicentre randomised controlled 
effectiveness trial. Lancet. 2014;384(9948):1099–108.

	115.	 Aragones E, Rambla C, Lopez-Cortacans G, Tome-Pires C, Sánchez-
Rodríguez E, Caballero A, et al. Effectiveness of a collaborative care 
intervention for managing major depression and chronic musculoskel-
etal pain in primary care: a cluster-randomised controlled trial. J Affect 
Disord. 2019;252:221–9.

	116.	 de Batlle J, Massip M, Vargiu E, Nadal N, Fuentes A, Bravo MO, et al. 
Implementing mobile health–enabled integrated care for complex 
chronic patients: patients and professionals’ acceptability study. JMIR 
Mhealth Uhealth. 2020;8(11):e22136.

	117.	 Macinko J, Starfield B, Shi L. The contribution of primary care systems 
to health outcomes within Organization for Economic Cooperation 
and Development (OECD) countries, 1970–1998. Health Serv Res. 
2003;38(3):831–65.

	118.	 Starfield B, Shi L, Macinko J. Contribution of primary care to health 
systems and health. Milbank Q. 2005;83(3):457–502.

	119.	 Wang X, Yang E, Zheng C, Yuan S. Effects of vertical integration on the 
healthcare system in China: a systematic review and meta-analysis. 
Health Policy Plan. 2024;39(1):66–79.

	120.	 Lindner L, Hayen A. Value-based payment models in primary care: an 
assessment of the Menzis Shared Savings programme in the Nether-
lands. Paris: OECD Publishing; 2023.

	121.	 Hu H, Liang H, Wang H. Longitudinal study of the earliest pilot of 
tiered healthcare system reforms in China: will the new type of chronic 
disease management be effective? Soc Sci Med. 2021;285:114284.

	122.	 Morciano M, Checkland K, Billings J, Coleman A, Stokes J, Tallack C, et al. 
New integrated care models in England associated with small reduc-
tion in hospital admissions in longer-term: a difference-in-differences 
analysis. Health Policy. 2020;124(8):826–33.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1155/2016/8405395
https://doi.org/10.1155/2016/8405395
https://doi.org/10.1155/2019/9325146

	Can integrated care interventions strengthen primary care and improve outcomes for patients with chronic diseases? A systematic review and meta-analysis
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Eligibility criteria
	Exclusion criteria
	Search strategy
	Selection of studies
	Data extraction and management
	Assessment of risk of bias
	Data analysis
	Ethical issuesstatement

	Results
	Search results
	Characteristics of included studies
	Elements of integrated care interventions
	Meta-analysis of effects of integrated care interventions on the primary care functions
	Meta-analysis of effects of integrated care interventions on wider outcomes
	Patient health
	Mortality
	Hospital admissions
	Costs


	Discussion
	Summary of key findings
	Interpretation of the results in the context of other studies
	Strengths and limitations
	Policy and research implications

	Conclusions
	Acknowledgements
	References


