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Abstract. Integrated multidisciplinary care is difficult to achieve between specialist clinical services and primary care
practitioners, but should improve outcomes for patients with chronic and/or complex chronic physical diseases. This
systematic review identifies outcomes of different models that integrate specialist and primary care practitioners, and
characteristics of models that delivered favourable clinical outcomes. For quality appraisal, the Cochrane Risk of Bias
tool was used. Data are presented as a narrative synthesis due to marked heterogeneity in study outcomes. Ten studies were
included. Publication bias cannot be ruled out. Despite few improvements in clinical outcomes, significant improvements
were reported in process outcomes regarding disease control and service delivery. No study reported negative effects
compared with usual care. Economic outcomes showed modest increases in costs of integrated primary—secondary care. Six
elements were identified that were common to these models of integrated primary—secondary care: (1) interdisciplinary
teamwork; (2) communication/information exchange; (3) shared care guidelines or pathways; (4) training and education;
(5) access and acceptability for patients; and (6) a viable funding model. Compared with usual care, integrated
primary—secondary care can improve elements of disease control and service delivery at a modestly increased cost, although
the impact on clinical outcomes is limited. Future trials of integrated care should incorporate design elements likely to

maximise effectiveness.
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Introduction

Governments internationally have committed to improving the
integration of healthcare services for the growing numbers of
people experiencing chronic disease. Models of care that feature
vertical integration of health care between primary and
secondary—tertiary care (Grone and Garcia-Barbero 2001) have
become a source of interest, especially those that involve both
General Practitioners (GPs) and medical specialists. Traditional,
siloed, organ-based care approaches have failed to provide
the holistic, accessible, ‘linked-up’ care now required —
particularly for the growing numbers of community-dwelling
frail elderly (Boyd et al. 2005). Canada, the United Kingdom and
New Zealand have introduced legislative or policy initiatives to
advance integration of primary and secondary care (Eliasoph
et al. 2007; Ministry of Health 2011; Goodwin ef al. 2012). In
Australia, both the National Health and Hospital Reform
Commission report (Australian Government National Health and
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Hospitals Reform Commission 2009) and the National Primary
Care Strategy (Australian Government Department of Health and
Ageing 2009) have strongly endorsed the need to redesign the
health system towards accessible integrated services, particularly
for people with chronic disease.

There are many challenges with such significant service
redesign (Australian Government National Health and Hospitals
Reform Commission 2009). Not least is the need to ascertain what
factors improve the quality, safety or cost-effectiveness of care
around the interface between community-based primary care and
hospital-based specialist care, specifically for patients with
chronic/complex disease like diabetes mellitus.

Different terms have been described for multidisciplinary
care. Tieman et al. (2007) have described different elements
of care that involve multiple providers. Coordination was seen
as processes and activities that enhance the relationships,
linkages, transitions and responsibility for care within the existing
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What is known about the topic?

e There is a small but growing evidence base informing
the design and implementation of models of integrated
primary—secondary care to manage complex and/or
chronic disease.

What does this paper add?

* Potential benefits to patients, clinicians and the health
system are more likely to accrue from models of
integrated primary—secondary care that demonstrate six
key design elements.

structural arrangements such as shared health records, case
conferences or shared assessment tools, leading to improved care
arrangements for the patient. Integration is the development of
more comprehensive approaches to care provision that depend on
formal relationships or structural arrangements to organise and
deliver that care. Multidisciplinary care is a care approach that
addressed complex care needs by utilising a broader set of skills
in assessment and ongoing care held by providers from different
disciplines, specialties and /or professions who could contribute
independently. Another relevant concept is stepped care, which
proposes care of increasing intensity depending on the
complexity or advanced nature of the condition (Von Korff and
Tiemens 2000; Smink et al. 2014). For the purposes of this
project, we have elected to use the term ‘integrated care’, as we are
interested in the concept of systematic, organised interaction
between primary and secondary care.

Considerable work has been done examining integrated,
multidisciplinary care. Most of this has focussed on describing
interventions at a systematic level, seeking to define the features
of this form of care. Ouwens et al. (2005) conducted a meta-
review of 13 studies that focussed on identifying the
characteristics of integrated care that were important in improving
the care of chronically ill people, as well as their effectiveness.
Martinez-Gonzalez et al. (2014), building on the work by Ouwens
et al. (2005), conducted a meta-review seeking to identify the
principles that facilitate high-quality integrated care.

Others have focussed more on primary care. Gruen et al.
(2004) conducted a Cochrane review of outreach specialist clinics
in primary care and rural settings. They showed that specialist
outreach clinics in general practice improved access, but not
health outcomes, but more in-depth collaboration with primary
care did improve health outcomes, and more efficiently. Singh
(2005) sought to identify initiatives that were effective for
improving the quality and cost-effectiveness of care for people
with chronic illness. She found evidence to support integrated
community and hospital care and a greater reliance on primary
care, but high-quality evidence regarding the effects of such
initiatives on clinical outcomes and healthcare costs was lacking.
The Cochrane review conducted by Smith et al. (2007) assessed
the effectiveness of shared care interventions for improving
chronic disease management across the primary—secondary care
interface, and found no improvements in patient outcomes except
for better prescribing practices, and recommended that shared
care models not be adopted widely until better studies, which are
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longer and whose design take into account the complexity of the
interventions, have been conducted.

It is clear that some methods of improving care across the
primary—secondary interface are more effective than others.
Integrated care, as defined above, involves active negotiation of
case assessment and care planning and care delivery between
primary care providers and specialists. A gap in the literature
exists in examining this form of integrated care between
specialists and general practice care in its own right, rather than as
a subset of broader cross-disciplinary care strategies.

We undertook a systematic literature review to answer the
following question: For adults with chronic and/or complex
chronic physical conditions, do interventions that integrate
primary and secondary care improve clinical, process and cost
outcomes, compared with usual care? A secondary aim was to
identify, from descriptions of the workings of the models of
care provided in each study, the common organisational and
operational elements (design elements) present in models that
produced more successful outcomes.

For the purpose of this review, integrated primary—secondary
care was defined as vertically integrated models of care
for managing chronic/complex chronic disease in individual
patients, which involves direct interaction between primary and
secondary care providers. We focussed on identifying published
models of integrated primary—secondary care that reported pre-
specified outcome measures, which allowed comparisons of
benefit of different models. We aimed to identify how such care
impacts on outcomes for patients, practitioners and the health
system, and affects process of care and resource utilisation. We
also sought to identify the design elements that underpin effective
models of care.

Methods

Eligibility criteria

Studies were included if they recruited adults with chronic/
complex chronic disease and compared care models using
specialist and primary care medical practitioners working
collaboratively across primary and secondary care settings, with
usual care. Chronic disease is defined as illness that is prolonged
in duration, does not often resolve spontaneously and is rarely
cured completely (Australian Institute of Health and Welfare
2012). We searched for English language peer-reviewed studies
published between January 2000 and July 2012. Study designs
included randomised controlled trials (RCTs), non-randomised
or quasi-randomised controlled trials and pre-post studies. We
excluded studies focussed on paediatric or oncology models of
care because the distinctive needs of these population groups were
not germane to our review. Mental health models were also
excluded due to their orientation to broader societal issues that are
beyond the capacity of the health system and individual patients to
control (Germov 2005).

Search strategy

A list of terms and MeSH synonyms was developed by the
authors, with reference to the above definition of integrated care
models, and were categorised under the following key areas of
interest: (1) integrated models of care; (2) primary and secondary
care; (3) chronic/complex chronic disease; and (4) outcomes
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(Appendix 1). The initial list of search terms was applied to two
databases (CINAHL and Medline) to test for relevance. Abstracts
of potentially useful studies were read to identify any other
relevant search terms. The complete search strategy with all
identified search terms was then applied to Cochrane, CINAHL,
Medline, PubMed, PsychINFO and Embase databases to identify
all potentially relevant studies. We also hand-searched key
articles and the reference lists of identified studies.

Study selection

Retrieved studies were assessed independently for inclusion
by two co-authors (LB, JZ). In cases of disagreement regarding
whether to include a study, a decision was reached by a third
reviewer with a clinical background (CJ).

Data extraction and synthesis

Once the final set of studies was selected, information about design,
participants and setting, models of care, outcome measures
(clinical, process and economic outcomes) were extracted and
summarised. As the studies were highly heterogeneous with regard
to patients, interventions and reported outcomes, a meta-analysis
of quantitative data was not possible and hence results are
presented in narrative form using the method of Popay et al.
(2006). From a qualitative perspective, both the operational
barriers and enablers to integrated care, as identified by authors
of the papers, were tabulated in an effort to identify the
design elements of models of care that demonstrated improved
clinical, process or economic outcomes, compared with usual
care.

Quality appraisal

The Cochranerisk of bias tool (Higgins and Green 201 1) was used
to appraise included studies. This tool assesses the studies for the
level of risk of the following forms of bias: selection bias,
performance bias, detection bias, attrition bias and reporting bias.
Risk is assessed as low, moderate or high, and the reviewer is
required to explain how that conclusion was reached for each
potential bias.

Results

The search produced 1516 hits, and a further 50 hits were
identified and screened during the assessment process, as
described in Fig. 1.

Study details

The details of included studies are summarised in Table 1. Ten
studies (14 papers) involving a total of 7697 patients were
included in the review. The majority of studies related to patients
with diabetes (n=6; Simmons 2003; Nocon et al. 2004; Smith
etal.2004;Kirshetal.2007; Borgermans et al. 2009; Askew et al.
2010; Goderis et al. 2010; Jackson et al. 2010). Three were from
New Zealand (Doughty et al. 2002; Pearl et al. 2003; Rea et al.
2004; Sheridan et al. 2009), two each from Australia (Simmons
2003; Askew Jackson et al. 2010; Jackson Tsai et al. 2010) and
the UK (Nocon et al. 2004; Coast et al. 2005; Salisbury et al.
2005), with the remaining three from the US (Kirsh ez al. 2007),
Belgium (Borgermans et al. 2009; Goderis et al. 2010) and
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Ireland (Smith et al. 2004). One study was an RCT (Coast et al.
2005; Salisbury et al. 2005), four were cluster RCTs (Doughty
etal. 2002; Pearl et al. 2003; Rea et al. 2004; Smith et al. 2004;
Borgermans et al. 2009; Goderis et al. 2010), three reported a
quasi-experimental design (Nocon et al. 2004; Kirsh et al. 2007,
Askew et al. 2010; Jackson et al. 2010) and two used a pre-post
design (Simmons 2003; Sheridan ez al. 2009). Eight studies used
quantitative methods (Doughty et al. 2002; Pearl et al. 2003;
Simmons 2003; Rea et al. 2004; Smith et al. 2004; Coast et al.
2005; Salisbury et al. 2005; Kirsh et al. 2007; Borgermans et al.
2009; Askew etal.2010; Goderis etal. 2010; Jackson et al. 2010),
whereas two used a mixed-methods approach (Nocon et al. 2004;
Sheridan et al. 2009).

Study quality

Study quality was mixed, with the RCTs (Doughty et al. 2002;
Pearl ef al. 2003; Rea et al. 2004; Smith et al. 2004; Coast et al.
2005; Salisbury et al. 2005; Borgermans et al. 2009; Goderis et al.
2010) demonstrating low to medium risk of bias and the non-
randomised trials (Simmons 2003; Nocon et al. 2004; Kirsh et al.
2007; Sheridan et al. 2009; Askew et al. 2010; Jackson et al.
2010) demonstrating medium to high risk (Table 2). A full
appraisal of the risk of bias in the included studies is available in
Appendix 2.

Study outcomes

We categorised study outcomes into clinical, process of care
and economic, and here we report the quantitative outcomes.

Clinical outcomes

Eight studies reported clinical outcomes (Table 3). In both RCTs
and other study designs, there were many outcomes that showed
no difference between groups. For the five diabetes studies, there
were a few improved outcomes in RCTs and non-randomised
studies, but the magnitude of the improvements were larger in
the non-randomised studies (Simmons 2003; Kirsh et al. 2007;
Jackson et al. 2010). One RCT showed improvements in
wellbeing (Smith ez al. 2004). In programs for respiratory disease
and heart failure, some of the quality of life subscale scores
improved (Doughty et al. 2002; Rea et al. 2004).

Process of care outcomes

Seven studies reported process of care outcomes (Table 4). Patient
attendance rates improved in one study of patients with diabetes
(Smith et al. 2004), and hospital attendances fell in another
(Nocon et al. 2004). Reported non-attendance rates reduced in
one study (Jackson et al. 2010), but were worse for intervention
clinics in another study (Nocon et al. 2004). Nocon et al. (2004)
also noted increased combined hospital and outpatient clinic
usage (Nocon et al. 2004). While hospital admission rates fell in
the intervention for complex medical patients (Sheridan et al.
2009), there was no change in admission rates for patients with
chronic obstructive pulmonary disease (COPD; Rea et al. 2004)
or heart failure (Doughty et al. 2002). However, falls in hospital
length of stay (Rea et al. 2004) and readmission rates (Doughty
et al. 2002; Sheridan et al. 2009) were reported.

There was evidence of improved clinical performance by GPs,
with better recording of important clinical information, and better
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Records identified through
database searching

Additional records identified
through other sources

(n=1516) (n=50)
A 4
Total records identified
(n=1566)
Duplicates removed
(n=715)
Records screened
(n=2851)
| Records excluded
v (n=781)
Full-text papers assessed
for eligibility
(n=70) Full-text papers excluded
(n=56)
> - Not original research (16)
4 - Not integrated model (32)
Papers included in review - Conference abstract (3)
(n=14) - Ineligible design (5)

Fig. 1.
selection process (Moher et al. 2009).

capture of diabetes patients on practice diabetes registers (Smith
etal.2004). There was also evidence of better patient information
sharing between sectors (Smith et al. 2004). Both clinicians (Pearl
et al. 2003; Nocon et al. 2004; Salisbury et al. 2005; Sheridan
etal.2009) and patients (Nocon ez al. 2004; Salisbury et al. 2005;
Sheridan et al. 2009) reported satisfaction with these initiatives,
with clinicians holding the view that the interventions improved
patient outcomes. There was no clear difference in frequency of
reporting of outcomes between RCTs and studies employing
other designs.

Economic outcomes

Table 5 reports health economic outcomes, with four studies
reporting cost data. Jackson et al. (2010) showed a substantial cost
reduction of clinic-based care for patients with diabetes compared
with hospital outpatient-based care. Other programs showed
modest extra costs (Coast et al. 2005; Borgermans et al. 2009) or
no difference (Nocon ez al. 2004). Only one study calculated an
incremental cost benefit for the intervention (Coast et al. 2005).
Costs were higher for the intervention in both studies that used a
RCT design. For studies using other designs, costs were lower
for one study and no different to controlled data for the other
studies.

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram of the study

Design elements of models of care

While improvements in clinical outcomes were modest, most
models showed improved process outcomes, particularly for GPs
within the interventions. We reviewed the methods described in
the included papers to ascertain the organisational and operational
elements of each. We identified six elements that appear to
facilitate models of integrated primary—secondary care. The
studies in which they were described are shown in Table 6. These
elements are: (1) interdisciplinary teamwork; (2) communication
and information exchange; (3) the use of shared care guidelines or
pathways; (4) training and education; (5) access and accessibility;
and (6) a viable funding model. For each element, we identified
facilitators and barriers described in each published work.

Element 1: interdisciplinary teamwork

Effective integration depends on the right mix of
interdisciplinary health professionals and roles which predisposes
to a well-functioning team (Doughty et al. 2002; Pearl et al. 2003;
Simmons 2003; Nocon ef al. 2004; Rea et al. 2004; Smith ef al.
2004; Kirsh et al. 2007; Borgermans et al. 2009; Sheridan et al.
2009; Goderis et al. 2010; Jackson et al. 2010). These teams
featured good coordination by personnel with an understanding
of communityand specialist-based care (Doughty et al. 2002;
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Table 3. Clinical outcomes of studies of integrated primary-secondary care for managing chronic/complex chronic disease
HbA ¢, glycated haemoglobin; I, intervention group; C, control group; NS, no significant difference between intervention and control groups; SBP, systolic blood
pressure; DBP, diastolic blood pressure; LDL-C, low-density lipoprotein — cholesterol; HDL-C, high-density lipoprotein — cholesterol; B, baseline; LV, last visit;
CI confidence interval; COPD, chronic obstructive pulmonary disease; FEV, forced expiratory volume in 1 s; ACEI, angiotensin-converting enzyme inhibitor;
ARBs, angiotensin receptor blockers

References

Condition/length
of follow up

Outcome measures

Results®

Diabetes interventions
Jackson et al. (2010),
Askew et al. (2010)

Goderis et al. (2010);
Borgermans et al.
(2009)

Kirsh et al. (2007)

Smith et al. (2004)

Simmons (2003)

12 months

18 months

HbAlc: 10.8 +3.6 months®
SBP: 11.5+3.7 months
LDL-C: 9.5+4.5 months

18 months

24 months

HbA1c% (s.d.) baseline to
12 months

HbAlc

SBP

DBP

LDL-C

HDL-C

Total cholesterol

Body mass index

Smoking status

Physical exercise
(% undertaking)

Medication use
Statins
Anti-platelet therapy
Drug therapy intensification
(initiation of insulin; blood
pressure-lowering drugs,
initiation of statins)

HbA Ic (mean change; %)
SBP reduction (mmHg)
LDL-C (mg dL™")
Proportions meeting targets:

HbAlc

SBP

LDL-C

HbAlc

Total cholesterol

SBP

DBP

Body mass index
Diabetes wellbeing score

Weight

HbAlc % (s.d.)

SBP (mmHg)

DBP (mmHg)

Total cholesterol (mM; s.d.)

Frequency of finger prick
testing (%)

Insulin use (%)

Metformin use

Sulfonylurea use

1=9.0% (2.0) to 7.6% (1.7) (P=0.0001);
C=8.3% (1.9) to 8.1% (1.8) (P=0.23)

HbAlc change: significantly lower in
intervention group (1) at follow up after
adjusting for differences in HbAlc at
enrolment (P=0.001)

NS

NS

NS

NS

NS

NS

NS

NS

I=+21%; C=+12% (P<0.001)

NS

1=+8%; C=+1% (P=0.001)

NS

Significant change at follow up was
observed for all three medication-
related outcomes and for drug therapy
intensification for patients ‘not in good
control’ (C and I) at baseline (all
P<0.001), but there was no difference
between groups in any parameter

I=—1.4; C=0.30 (P=0.002)
[=-14.83; C=-2.54 (P=0.04)
1=16.0; C=5.37 (P=0.29)

1=35.5%; C=45.2% (P=0.153)
1=26.5%; C=17.6% (P=0.031)
1=80.8%; C=65.4% P=0.057)

NS
NS
NS
NS
NS
1=50.92; C=47.59 (P=0.008)

NS
B=10.4(2.2); LV="7.9 (1.9) (P<0.001)
B=138 (20); LV=127 (18) (P=0.003)
B=78(11); LV=73 (12) (P=0.037)
B=6.0 (1.8); LV=5.0 (1.7) (P=0.001)
B=53; LV=90 (P=0.003)

B=43.3; LV=70.0 (P=0.067)
NS
NS

(continued next page)
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Table 3.

(continued )

G. K. Mitchell et al.

References Condition/length

of follow up

Outcome measures

Results®

Interventions for other conditions
Doughty et al. (2002),
Pearl et al. (2003)

Heart failure, 12 months

Rea et al. (2004) COPD, 12 months

Salisbury et al. (2005),
Coast et al. (2005)

Dermatology, 9 months

Blood pressure (median no.
medications)

No. of antihypertensive agents

Percentage use of ACEI/ARBs

Aspirin

Smoking

Total cholesterol (mM; s.d.)

Triglycerides (mM)

Use of statin

Use of fibrate

Eye check

Time to death or readmission

B=1(0-4); LV=2 (0-4) (P<0.00])

NS
NS
NS
NS
B=6.0 (1.8); LV=5.0 (1.7) (P=0.001)
NS
NS
NS
NS

NS

Minnesota Living with Heart Failure scale:

Physical functioning
Emotional functioning

SpirometryFEV :
% predicted

Shuttle walk test

Short-Form 36-item Health
Survey

Chronic Respiratory
Questionnaire (dyspnoea,
fatigue, emotional function
and mastery)

Smoking status

Dermatology quality of life
index:
6 weeks
9 months

[=-5.8, C=—11.1 (P=0.015)
NS

1=1.17to 1.20; C=1.14 to 1.09
(P<0.001)

I1=51.8t0 53.9; C=50.0 to 45.6
(P<0.001)

NS

NS

Fatigue sub-scale [=15.3 to 17.7,
C=15.310 15.7 (P=0.010); Mastery
subscale I=18.9 to 21.4; C=20.1 to
20.7 (P=0.007); Others (n=2) NS

NS

(Ratio of geometric means):
1.13 (95% CI=0.96-1.13; P=0.14)
0.99 (95% CI=0.85-1.15; P=0.88)

AStatistically significant results are in italics.

BTime from first Shared Medical Appointment between patient and multidisciplinary team.

Nocon et al. 2004) and clearly defined roles (Doughty et al. 2002;
Nocon et al. 2004; Sheridan et al. 2009). Barriers to team
functionality included GPs being too busy for direct involvement in
comprehensive patient care, inadequate access to other key
personnel and lack of role clarity (Simmons 2003; Smith et al.
2004; Sheridan et al. 2009). Nocon et al. (2004) reported clinicians’
concerns that, without role clarity for referring GPs and specialist
clinics, duplications and omissions may occur in managing
co-morbidities.

Element 2: communication and information exchange

Effective integration involves willingness to share information,
and supportive managerial and administrative staff (Reaetal. 2004;
Smith et al. 2004). A high level of GP trust in specialists was
regarded as important, as was improved communication between
GPs and hospital specialists (Coast et al. 2005; Jackson et al. 2010)
and shared follow up supported by electronic reminder systems
(Doughty et al. 2002; Kirsh et al. 2007). Shared governance that
enhanced system capacity for effective communication and
collaboration (Simmons 2003) and regular interdisciplinary team
meetings that enabled information exchange (Borgermans et al.

2009; Sheridan et al. 2009) were also seen as important. Successful
communication channels included case conferences (Sheridan
et al. 2009). Co-located GP and specialist clinics facilitated
effective communication and information exchange between GPs
and specialists (Simmons 2003), as well as ongoing access to
specialists and shared follow up (Nocon et al. 2004).

Element 3: use of shared care guidelines or pathways

Pragmatic, locally agreed care protocols were a key
component of most of the integrated care models (Doughty et al.
2002; Simmons 2003; Nocon et al. 2004; Rea et al. 2004; Smith
et al. 2004; Borgermans et al. 2009; Goderis et al. 2010; Jackson
et al. 2010). The protocols included guidance for post-discharge
care and review (Smith ez al. 2004), shared care planning (Jackson
et al. 2010), patient goal-setting and self-management (Rea ef al.
2004) and structured electronic record and recall systems
(Simmons 2003).

Element 4: training and education

Initial and continuing education, including postgraduate
training, is essential for primary care clinicians to facilitate
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Table 4. Process outcomes of studies of integrated primary—secondary care for managing chronic/complex chronic disease
NS, no significant difference between intervention and control groups; I, intervention group; C, control group; CI, confidence interval; GP, general practitioner;
HbAlc, glycated haemoglobin; ACE, angiotensin-converting enzyme; COPD, chronic obstructive pulmonary disease; 2P, two-tailed probability

References Condition/length of

follow up

Outcome measures

Results

Diabetes interventions
Jackson et al. (2010),
Askew et al. (2010)
Nocon et al. (2004)

Diabetes, 12 months

Diabetes, 3.5 years

Smith et al. (2004) Diabetes, 18 months

Other conditions
Doughty et al. (2002),
Pearl et al. (2003)

Heart failure, 12 months

Non-attendance rate

New and follow-up patients
attending hospital

New and follow-up patients
attending specialist primary
care clinic

Non-attendance rate

Service use

Patient satisfaction

Provider satisfaction

Number of general practice
diabetes registers

Proportion very satisfied with
treatment

Information exchange between
sectors

Patients attending appropriate
allied health

Patients on lipid-lowering
agents; aspirin or warfarin

Improved GP recording at
6 months:
Blood pressure
Smoking status
Fundoscopy check
Microalbuminuria test
Serum creatinine

Process indicators from
baseline to 6 months:
Number attending annual
reviews in specialist centre
Proportion of patients
defaulting from care (patient
self-report)

Number of GP consultations

All-cause hospital
readmissions

All-cause hospital bed days:
First re-admissions
Subsequent re-admission
rate (annual)

1=10%; C=24%
NS

NS

Clinics =25% (range = 12-37%) v. Hospital = 19%

Mean monthly hospital attendance fell from 478.5
in year 0 to 361.6 in year 2 (P<0.0001).

Combined hospital and clinic attendance increased
from year 0 to year 2, 35% (169.6, 95%
CI=109.5-229.6)

Patient-identified benefits (I): comprised more
frequent and more convenient appointments,
shorter waiting times, clinics nearer to home, easier
parking and a more friendly and personal service

Patient-identified barriers (I/C): included a preference
for hospital, unknown quality of care, lack of
transport, inconvenient locations for patients, and
lack of confidence in skills of the clinic staff

(I) Providers identified the importance of planning,
protocols, role clarity, multidisciplinary teamwork,
enhanced communication and adequate funding

Increased by 120%

1=56%; C=27% (P<0.01)

A reduction in information stored only in one sector
(all measures <to P=0.005).
NS

NS

1=78%; C=61% (P=0.046)
1=82%; C=66% (P=0.003)
1=60%; C=39% (P=0.024)
1=45%; C=11% (P=0.004)
1=46%; C=9% (P=0.001)

I increased from 65% to 85% (P <0.0001)

1=8% decrease; C=7% increase (P=0.008)

NS
NS

NS
[=1.37;C=1.84 (2P=0.015)

(continued next page)
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Table 4. (continued)

G. K. Mitchell et al.

References

Condition/length of
follow up

Outcome measures

Results

Rea et al. (2004)

Salisbury et al. (2005),
Coast et al. (2005)

Sheridan et al. (2009)

COPD, 12 months

Dermatology, 9 months

Complex cases, 8 months

Bed days for subsequent re-
admissions (annual)
Heart failure admissions
First readmission (n)
Bed days for first
re-admission
Subsequent re-admissions
(n)
Subsequent bed days
Appropriate use of
medications
Provider satisfaction
Patient satisfaction

Prescribing patterns
Hospital admissions
Emergency presentations
Mean respiratory specialist
bed days per annum

Patient perception of access to
services

Patient consultation
satisfaction

Mean waiting time (days) to
first appointment

Proportion of failed
appointments

Hospital admissions
(per annum rate)

Hospital bed days (per annum
rate)

Patient access

Provider satisfaction

1=526; C=726 (2P=0.0001)

1=21; C=23 (NS)
1=219; C=195 (NS)

I1=15; C=42 (2P=0.036)

1=139; C=366 (2P=0.0001)

NS in use or dose of frusemide, digoxin,
ACE inhibitors

91% GPs highly satisfied with shared care

88% of GPs felt intervention helped patient

89% patients highly satisfied with shared care

NS
NS
NS
1=2.8t0 1.1; C=3.5t0 4.0 (P=0.030)

1=76.1; C=60.5: adjusted difference 14.9%
(95% CI=11-19; P<0.001)

1=71.05; C=65.9: adjusted difference 4.1
(95% CI1=0.9-7.2; P=0.01)

1=72; C=113: adjusted difference 40
(95% CI=35-46; P<0.001)

1=6%; C=11% (P=0.04)

Pre: 149, Post: 93 at 4 months, projected to 1 year
Pre: 598, Post: 459 at 4 months, projected to 1 year

Enhanced patient-practice nurse relationship, access to
help, especially social services; social gains justified
the cost

Clinicians better informed through case conferences

Faster GP access to secondary services; better
information exchange between hospital and
primary care, and safe patient transitions

integrated care for patients with chronic/complex chronic disease
(Nocon et al. 2004; Smith et al. 2004; Kirsh et al. 2007;
Borgermans ez al. 2009; Sheridan et al. 2009; Jackson et al. 2010).
Patient education was also identified as a core element of several
care models (Doughty et al. 2002; Pearl et al. 2003; Simmons
2003; Rea et al. 2004; Kirsh et al. 2007; Borgermans et al. 2009;
Jackson et al. 2010).

Element 5: access and acceptability

Most studies had improved access of care as an objective, with
considerable inter-study variation in how these were achieved
and what the effects were. Patient satisfaction with models of
integrated care was generally high (Nocon et al. 2004). They felt
their priorities and preferences were respected (Sheridan et al.
2009); they valued the geographic convenience, easier parking
and better facilities, and the ‘one-stop shop’ that improved
communication and gave them better access to, and continuity of,

care in a friendlier, more personal service (Doughty et al. 2002;
Coast et al. 2005; Salisbury et al. 2005). Patients also appreciated
the reduced waiting time to their first appointment, and were
satisfied with the consultation, including its duration (Coast et al.
2005; Salisbury et al. 2005). Integrated community clinics also
offered them more frequent and convenient appointments with a
larger pool of well-trained GPs (Coast et al. 2005). On the
negative side, patients’ concerns included a lack of confidence in
the skills of GPs with a special interest (GPwSIs), perceptions that
the specialist was less accessible under integrated care, and some
were critical of the quality of care provided (Nocon et al. 2004).

GPs expressed satisfaction with clinics staffed by GPs (Smith
etal. 2004), butexpressed concerns about inadequate information
regarding the purpose and function of the clinic, as well as longer
waiting times and suboptimal communication with specialists
(Nocon et al. 2004). Referring GPs were also concerned that
unnecessary referrals could potentially de-skill them, and were
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Table 5. Economic outcomes of studies of integrated primary—secondary care for managing chronic/complex chronic disease
I, intervention group; C, control group; GPwSI, general practitioner (GP) with a special interest

References Condition Outcome measures Results
Diabetes interventions
Jackson et al. (2010), Diabetes Total mean cost per patient Costs per patient per visit: = A$150; C=A$774.
Askew et al. (2010) attendance
Frequency of doctor visits: [=4.3; C=1.8
Frequency of visits Frequency of diabetes educator visits: [=2.4;
C=03
Goderis et al. (2010), Diabetes Annual cost per patient I1=8US261; C=8US210
Borgermans et al. (2009)
Nocon et al. (2004) Diabetes Cost per patient attendance No difference between hospital and clinic costs
Interventions for other conditions
Coast et al. (2005) Dermatology Cost to National Health 1=£208; C=£118

Service (NHS) per
consultation
Cost to patient and
companions
Cost of lost production
Cost-effectiveness
Cost-consequences

Higher-cost of GPwSI service balanced by
improved access and broadly similar health
outcomes

Cost of incremental gain: 1 point in Dermatology
index (I over C)=£540: 10 point gain in
accessibility score (I over C)=£65

Table 6. Design elements that underpin effective models of integrated primary—secondary care

Study Interdisciplinary ~ Communication/ Shared care Training/ Access and A viable
teamwork information exchange guidelines or pathways education acceptability funding model

Brisbane South Complex Diabetes Service [ ] [ ] [ ] [ ] [ ]

The Leuven Diabetes Project [ ] [ ] ([ ] [ ] [ ]

Diabetes shared medical appointment system L] L] ([ ] [ ]

GPwSI-led specialist diabetes clinics [ ] ([ ] [ ] ([ ] [ ]

North Dublin Diabetes Shared Care Model [ ] [ ] [ ] [ ] ([ ]

Rural Diabetes Integrated Care Clinic L] L] [ ] [ ] [ ]

Auckland Heart Failure Management study [ ] [ ] ([ ] [ ] ([ ]

COPD chronic disease management program L] (] [} [}

Bristol GPwSI dermatology service [ ] ([ ] [ ]

Managing Complex Primary Health Care L] L] ([ ] [ ] [ ]

No. of studies reporting/discussing each element 9 9 9 8 5 6

fearful of having no back-up and having their patients ‘poached’
(Nocon et al. 2004).

Element 6: a viable funding model

Viable funding models are essential for continuation of a
program after the pilot work has been completed. Concerns
around funding related to the cost of the clinic model itself, the
impact of the model on existing services, and the uncertainty of
future funding. One community model delivered diabetes care at
half'the cost of usual hospital-based outpatient care (Jackson ez al.
2010). In another study, the cost of an integrated model was
reported as equivalent to traditional alternatives (Doughty et al.
2002), while others found that additional costs were balanced out
by social gains (Borgermans et al. 2009). Two studies reported
potentially inadequate funding for the model’s specialist

resources (Sheridan et al. 2009), and about sustainability of the
GPwSI service without additional funding (Smith ez al. 2004).
Studies of costlier integrated care models attributed this to more
frequent follow-up appointments (Salisbury ez al. 2005), the
higher cost of community-based pathology services (Coast et al.
2005), the time required for chart audits and patient home visits
(Sheridan et al. 2009) or the more intense care regimen of the
community model (Simmons 2003).

Discussion

This review has examined the operations and effectiveness of
integrated models of care at the interface of primary and
secondary care — a defined subset within the many variants of
primary—secondary care models. It details the limited evidence
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base informing the design and implementation of this particular
model of care. The defined focus on models of care that involved
active negotiation of the scope of care means that the number of
studies identified is smaller than the other systematic reviews
previously conducted.

Our findings confirm the modest impact on clinical outcomes
as well as substantial impact on process outcomes of integrated
care models, and the mixed costs data pertaining to them, found
with other reviews of primary—secondary care integration.
Importantly, no study was found that reported worse outcomes
of any integrated primary—secondary care model compared
with usual care, although publication bias may be a possible
explanation. It appears that the modest increased costs of such
interventions will have substantial impact on service utilisation,
and trying to incorporate into policy and practice may be
worthwhile.

Heterogeneity in outcome measurements means that no
uniform conclusions could be made about ideal model types, apart
from generating principles to guide model development.

We have shown that, while models can look very different on
the ground, there are six operational principles underlying them.
Our list of essential characteristics overlaps substantially with
the characteristics identified by Ouwens et al. (2005). The two
lists share three features (Multidisciplinary patient care team,
Multidisciplinary clinical pathway, and Feedback, reminders
and education for professionals). Ouwens ef al. (2005) also
identify one patient-focussed feature (self-management support
and patient education), which does not feature on our list due to
this research’s focus on the interface between specialist and
primary care health professionals. Our review identified two new
features — a need for a secure funding model and an emphasis on
ease of access for patients and subsequent acceptability by
patients and general practitioners.

Our review highlights the need for a secure funding model.
While this is self-evident, attention to this critical feature
should be paid early in the course of trialling new methods of
interdisciplinary teamwork to maximise the possibility of
seamless transition from pilot phase to routine practice. Economic
evaluation of clinical models that demonstrate benefits in policy
and practice is critical to facilitating the adoption of new clinical
models by health administrators and policymakers, and should be
built in to the evaluation plan at the outset.

A focus on improving the accessibility of the service to
patients by placing it in the community improved efficiency
in time and costs, and satisfaction in both patients and general
practitioners. It appears that a patient-focussed approach to
service delivery, compared with a utilitarian approach of
maximising efficiency by having the services located in hospitals
where the specialists are, can reap qualitative benefits and may
improve attendance rates and treatment compliance.

Limitations

The review has limitations. The generalisability of our findings
to care settings with significant social care elements is limited by
our selection criteria. By excluding studies in paediatrics, mental
health and oncology from our searches a priori, we may have
excluded studies which in fact did utilise the type of GP-specialist
care we wished to examine. Our paper relied on studies that were

G. K. Mitchell et al.

conducted at the level of health service delivery and reported
outcomes directly attributable to the model of care, rather than a
broader health system perspective. The review included only
English language articles published between January 2000 and
July 2012, and it is likely that relevant unpublished reports as well
as articles published in other languages exist that address our
topic.

Future research

In a society in which chronic/complex chronic disease is so
prevalent, effective and sustainable integrated care models
have become a priority, and more research is urgently needed
to identify those models that work best. In particular, further
intervention studies are needed to measure the effects of
primary—secondary care models, and importantly their impact on
outcomes including quality of life, user satisfaction and effective
resource management.

Conclusion

Compared with usual care, integrated primary—secondary care
has limited effect on clinical outcomes, but can significantly
improve service delivery measures at a modestly increased
cost. Future trials of integrated models of care could consider
incorporating the design elements identified in this review, which
may enhance their effectiveness.
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Appendix 1. Study search terms
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GPwSI, general practitioner (GP) with a special interest; GPSI, GP with a special interest

Key concepts

Search terms and synonyms

Equivalent MeSH terms and synonyms

Integrated models of care

Primary and secondary care

Chronic/complex chronic disease

Outcome*

Model
Practice model
Program*

Case manage*

Service*

Continuity

Co-ord* OR Coord*

Integrat*

Holistic

Shared care

Collab*

Partner*®

Multidisciplinary

Multidisciplinary care

Primary and secondary

Comprehensive

Specialist*

Speciality care

Interface

Transition*®

Intersectoral

Cross-sectoral

alliance

Consumer

Primary care

Primary practi*

General practi*

GP

Community care

Family practi*

Family physician

GPwSI OR GPSI

‘General practitioner*®’
AND’With special interest*’

‘Complex chronic’

Chronic condition

Chronic disease

Chronic illness

Multiple health problems

Multimorbidity

Comorbidity

Polypathology

Nil

Nil

Wellness programs, Managed care programs,
Program development, Program descriptions,
Program evaluation

Case management

Continuity of patient care
Coordination, administrative
Delivery of health care, integrated
Holistic health

Nil

Cooperative behaviour
Public—private sector partnerships
Multidisciplinary communication
Nil

Nil

Nil
Nil

Nil
Nil

Consumer participation, patient participation
Primary health care

Nil

General practice

General practitioners

Community health or health care

Family practice

Physicians, family

Chronic disease
Nil

Chronic disease
Chronic disease
Nil

Nil
Comorbidity
Nil




407

Australian Journal of Primary Health

Integrated primary—secondary care models

(28pd jxou panuiuod)

(uonedronted
Jo ansmboraxd
© dduepus)e
orur[o pue
SPI09AI WOI}
Ppapioda1 elep

(ATuo uonesimn
901A108 [e)Idsoy
a1om payiodar

(5300 9-7)
SOW09IN0
WI-10YS)
(se1q uontme)
passaIppe eiep

(erdround jeon
-0)-uonudIUL
Suisn pasAreur

VIN V/IN VIN V/N  910J3q) sl MO V/N BIEp) JSH MO V/N ©Jep) YSH MO V/N  dwodno ajejduwosuy
(fenprarput
auo £q auop (uonedorpe
$159) [BOIPAWOIq juoned
(ouop Ajqeqoxd ‘SPI0JAI UNLIM [enpIArpur
(s101831S9AUL uoneso[[e WOl PajoRNXd 01 papur[q
ueloruIo Aq 0y Surpurg BJBp INQ pauyop (uonuoAIUI SIOYDIBISAT
j1ed ur auop 2q 0) 'SIOAI2SQO jou eep ssaooxd (ATuo uonesinn 0} papur|q Aq ouop sisAJeue
(Apmys jsod sreadde sisATeue (11 jsod pauren unogyjoo 901A108 [e)Idsoy sem JsA[eue oy (4D suaned (jonuod (se1q uono)Ip)
-01J pasIwopuel nq ‘ugisop SUOP JUAWSSISSE £q pa109[0d (Apmys 108 JyeIs Jo Anuopy) a1om payodar I0Y)YM pareIs £q payoo[jod wopueI-uou JUQLUSSOSSE
-uou) Ysu YyStH  1D¥) dSU WNIPIA 11e) JSL MO 'JRP) YSLI MO  /210J2q) SH YSIH JSLI 2JBIOPOIN ®JEP) ST MO jou) st YSIH ejep) Su AJeIdPo]  2jeredas) ysu ySiyg  2wooino jo Suipuijg
(paugap (sawoono
jou eyep Juaned (Ajuo uonesinn panodar-juaned)
(quowssasse (uoneooye 3unoaq[oo Jrers 901A19s [enidsoy Juop suop (serq uonoaap)
purfq o[3urs) 0} papurjq (Apms 1015 Jo Suipurjq pue a1om papodar J0U SOWO0oIN0 10U SOW0NO JUOWISSISSE
V/N SSLI WNIPAJA! V/N  juoned) s moT  /e10§0q) ysu yStH  Anuopr) ysu ySiH ©Jep) YSL MO V/N papodar-juoned payodar-juoned  owooIno jo Surpulg
(uoneurRIU0d
(uoneooye jo (uoneooje Juoned
areme Kjuo sgn 0) purq JO Y[S1I paonpar (papurq
uoNUIAINUL sjuoned ‘Apms uonesIopuel ([onuod drom syuaned (se1q souewniofiod)
(Apms 3sod (uoneooye ‘sourjoping ur uonedionred 19)SN[0 (sdnoi3 pajoojes wopuel ‘uoneosof[e (jonuod [ouuosiod
-1 pastuopuer juanjed AdOD Pa1oAIRp JO pawwojur (Apmys 10138 ‘papuifq jou AjwopueIuou) -uou 2jeredos) 0} papurjq jou wopueI-uou pue syuedionied
-uou) ysI ySIH PUI[q) YSI MO SJD [[8) JSL MO SJD) JSL AIBIPOIN  /010J2q) S YSTH  SJD) NS AJEIOPOIN SIS YSTH SSUYSIH  SdD) YSU a1eIopoly - ojeredas) ST YSIH Jo Surpurg
(o¥
IoISN[O ‘sToquInu (payoder jou
wopuel (sroquimu Surpuryq syuoned
poreIousd wopuer ‘uoneoo[[e ([onuod UONeSIOpPURT
(Apms 3s0d (uoneooyre -1omdwod yym pajeIauad 01 papur|q jou (sdnoi3 pajosyas wopuel parerouad (jonuod (serq uonoa[es)
-31d pastuopuel juoned uopnesIopuey) -1oinduwod) (Apmys 10y3® sdD Junear]) A[wopueIuou) -uou ojeredos) -1omdwoo) WopueI-uou JUSW[BIOUOD
-uou) ySU YSIH  purlq) st Mo ASLL MO AL MO /010§0q) NSL YSIH J[SLL Q1LIOPOIN st ysSiH A1 Yty st Mo ajeredos) ystr ySiy uones0[| Y
(s1oqunu
(9npayos wopuel (s1oqunu (1oyoIeasar
uonesIopuel pajerouad wopuel juapuadopur (jonuod (uonesiwopuer
(Apmys jsod pajeroudd -1ondwod ym pareroudd £q uoneoole (sdnoi3 pajooras wopuel porerouad (jonuod (se1q uonoaes)
-31J pasIwopuel -1ndwoo) uonesIuopuey|) -1ndwoo) (Apms 1015 9]qe) Joquinu AJwopuex -uou deredas) -19pndwoo) WOPURI-UOU uonerouas
-uou) ysu ySiy S MO NS MO NS MO /210J2Q) S YSIH  WOpuRI) JSLI MO -uou) ysu ySiy ysu ySig ysu mo  ayeredas) ysu ySig douanbas wopuey
(€00t
1v 12 11834 *T00T (00T w12 (o107 (o107 w92
(600C (s00z w42 ‘v 32 Kysnoq) (¥00Z 7v 12 ynuwis) USIEY) WISAS  Jp 12 SLIOPOD) 16007  UOSYIB( {0 10T 1042
‘I 12 UBPLIdYS)  ISBOD) (00T IV 12 Apmg juswaSeuely  (goO7 suowruis) [9POIAl Se12qeI(q juounuiodde v jo suewadioq) MSY) ITAIDS
(ZN) awodeuew Angsifes) Apms (007 v 12 am[re]  9dIAIS SAlqRI( a1e) pareys  ($00Z 7v 12 U0OON) [edrpowt 10lo1g  saraqerp xopdwo)

Q18D J1U0IY)

ISMJD [oisug  eay) (ZN) AdOD

HeaF] puepony

[eurSuoqy ey ulqnq yuoN

sejeqel( ut [SmMdD

pareys sajpqeiq

SOJOQEI(] UANDT INog oueqsLg

[e1m pa[jonuod pastopuel ‘T ‘d[qeorjdde jou ‘y/N ‘eseasip Areuowrnd 9A1}ONNSQO OTUOIYD ‘qJOD ISRIUI [eroads & yym souonnoeld [e1ouesd JSmdn

SAIpN)s ul seiq jo st jo uondriasap [ng

7 xipuaddy



G. K. Mitchell et al.

Australian Journal of Primary Health

408

(passnosip

nodoup juoned

(uonedionred
Jo ayismbazard
© Q0UBpUINE

(payodax

(pouruexa (synsazx {passnasip (payodar J1UuId pue Q19M spoyjaw (Auo uonesinn (papodar (s1sATeue yoeo
s109lqns ur papodar j0u JUSWSFRURW dIe Passasse SPI0031 WOy ur paquLIIsap 901A19s [enidsoy siuedonred 10J pasn sem (pauodax
[[e JO Sp10231 s1ojoweted ejep Juissiur) s1ojowered PapI0231 BIRp s1o)owered a1om pajtodar I1e woij uona[Op ASIM syuedroned qe (se1q Sunodar)
Tendsoy) ysu mo [18) S1 MO] SSL WNIpIjN [IV) S MOT  210J2q) S MO [18) JS1 MO 'JRP) JSLI MO BJP) YSLI MO -0sed) YSU YSIH WOIJ Blep) JSLI MO Sunaodar aAnod[Rg
(o]
SI ejep Jurssiu
JO s 08
‘s910U [BITUID
wolj pajoBNXd
s[onuoo
paydew
(uonedionred -uou woly
Jo ansmbaraid BJBp [BOLIOISTH ((sye9m 9<)
(Anus eyep ® Q0UBpUINE ‘paSeurw SOWOoNO
(pouruexa PapI0931 JsB[ A (paquiosap jou J1UId pue (passaippe (Auo uonesinn Sem ejep (s1sAeue u)-108u07)
s100[qns 9q 0} pawnsse (s1sATeue 1eon) e1Rp 919[dwoour SP10231 Woly Jou JudWRFeURW 9o1A10s [eyIdsoy Surssiu moy| [oea 10J pasn (passaippe (se1q uonume)
[[e JO Sp109a1 eyep aopdwoour) -0}-uonuAUI) Jo juswaeuewr) PApI0daI BIEP e1ep 9)9[dwoour) a1om papodar JO uoISSnosIp Sem Uono[p e1ep 9)9[dwoour) PIssaIppe e1ep
[endsoy) st Mo S MO SL MO SU QJRIOPO]N  210J2Qq) YSLI MO ysu ySity ©JEP) SLI MO ON)) YSLI QJBIOPOJA  OSIM dSED) ySLIYSIH NS MO  owodIno djejduwoouy
(00T
Ip 12 1182d *T00T (zooz v 12 (o107 (otoz 1742
(6002 (s00z 1p 12 v 12 Aygsnoq) (¥00T 77 12 [prwis) YSITS) WISAS /0 12 SLIAPOD 16007 UOSHOR[ *010T 142
‘Ip 12 UBPLIAYS)  ISBOD) (00T IV 12 Apmg juowaSeuely  (goO7 suowruis) [9POIAl Sa1RqRI(T juounuiodde v jo suewadioq) MSY) ITAIDS
(ZN) awadeuew Agsifes) Apms (00T v 12 am[re]  9JIAIRS SANPqRI( a1e) pareys (00 7v 12 UOOON) [eorpowt 109lo1g  saraqerp xopdwo)

Q18D J1U0IY)

ISMdD Joistg

©aY) (ZN) Ad0D

Heaf] puepny

[eurSuoqy [emy

ulqng YHON  SAI0qRIC U [SMID

pareys sajoqer(

SOJ0QEI(] UANDT

yInog aueqstg

( panunuod)

7 xipuaddy

.csiro.au/journals/py

www.publish



