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developed in response to the increasing burden of ch
provides a broad framework and set of principles 
should be organised and delivered. These inclu
evidence-based care, coordinating that care across a r
care settings, and promoting self-management. Impl
the strategy will require further policy and program
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ABSTRACT

Objectives: To review the effectiveness of chronic disease 
management interventions for physical health problems in 
the primary care setting, and to identify policy options for 
implementing successful interventions in Australian primary 
care.
Methods: We conducted a systematic review with qualitative 
data synthesis, using the Chronic Care Model as a framework 
for analysis between January 1990 and February 2006. 
Interventions were classified according to which elements were 
addressed: community resources, health care organisation, self-
management support, delivery system design, decision support 
and/or clinical information systems. Our major findings were 
discussed with policymakers and key stakeholders in relation to 
current and emerging health policy in Australia.
Results: The interventions most likely to be effective in the 
context of Australian primary care were engaging primary care 
in self-management support through education and training 
for general practitioners and practice nurses, and including 
self-management support in care plans linked to 
multidisciplinary team support. The current Practice Incentives 
Payment and Service Incentives Payment programs could be 
improved and simplified to encourage guideline-based chronic 
disease management, integrating incentives so that individual 
patients are not managed as if they had a series of separate 
chronic diseases. The use of chronic disease registers should be 
extended across a range of chronic illnesses and used to 
facilitate audit for quality improvement. Training should focus 
on clear roles and responsibilities of the team members.
Conclusion: The Chronic Care Model provides a useful 
framework for understanding the impact of chronic disease 
management interventions and highlights the gaps in evidence. 
Consultation with stakeholders and policymakers is valuable in 
shaping policy options to support the implementation of the 
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National Chronic Disease Strategy in primary care.
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 ldwide, the prevalence of chronic disease and risk

tors for their development are increasing and pla-
g greater demands on health care systems and

carers. It is estimated that chronic diseases currently account for
70% of the total burden of ill health in Australia, as measured by
disability-adjusted life-years, and this is expected to increase to
80% by 2010.1 The Australian National Chronic Disease Strategy,

ronic disease,
for how care
de providing
ange of health
ementation of
 development
rce.2 Primary

care has an important role in chronic disease management, as
increasingly general practitioners and other primary health care
professionals are managing people with chronic disease, often in
collaborative arrangements with specialised services.

In order to inform policy and program development for the
management of chronic disease in primary care, we undertook a
systematic review with qualitative synthesis of data to focus on the
evidence for the effect of interventions on the management of
chronic physical diseases most commonly seen in primary care3

from countries comparable to Australia. The aim of our article is to
put the evidence from the review into the context of the Australian
health care system to produce a number of evidence-based policy
options.

Methods
We used the Chronic Care Model described by Wagner et al4 as a
framework for analysis, reporting on the evidence for each of the
six elements of the model: self-management support, delivery
system design, decision support, clinical information systems,
community resources and health care organisation. Our review
methods, summarised here, have been reported in detail else-
where.5

Search strategy
We searched several major databases — MEDLINE, EMBASE,
CINAHL and PsychLit — for articles published from January 1990
to February 2006, as well as the Cochrane Effective Practice and
Organisation of Care (EPOC) specialised register (Issue 4, 2005),
the Cochrane Library (Issue 4, 2005), the Database of Abstracts of
Reviews of Evidence (DARE) and the Joanna Briggs Institute
Library collection.

Our search strategy was developed to identify chronic diseases
of interest and aspects of disease management, using a combina-
tion of keyword searches of titles and abstracts and also database
indexing terms. The bibliographies of all primary research
articles included in our review were searched to identify addi-
tional studies and systematic reviews for inclusion. Using rele-
vant government and health-related websites, we also searched
the grey literature.

Inclusion criteria
We included systematic reviews, randomised controlled trials,
controlled clinical trials, controlled before-and-after studies and
interrupted time series studies involving adults aged 18 years and
over with one or more of the following chronic conditions:
hypertension, coronary heart disease, type 2 diabetes, lipid disor-
ders, asthma, chronic obstructive pulmonary disease (COPD),
arthritis (including osteoarthritis and rheumatoid arthritis) and
osteoporosis.

We considered for inclusion any studies of organisational,
professional or financial interventions for chronic disease, as
described by the EPOC taxonomy of interventions and delivered
by non-hospital health professionals. Patient-mediated interven-
tions, such as distribution of educational materials, education
sessions, motivational counselling, brief intervention, commu-
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SU PPLEMENT
nity programs, self-management and call-back reminder notices,
were also considered.

Outcome measures sought were objective measurements of
health professional performance, such as adherence to disease-
specific guidelines, and patient-level measures of disease control,
such as blood pressure or self-report measures with known validity
and reliability, as well as patient satisfaction, provider satisfaction
and economic measures.

We included only studies that were undertaken in Australia,
Canada, The Netherlands, New Zealand, Scandinavia, the United
Kingdom or the United States. Studies published before 1990, in a
language other than English, or pertaining only to a change in
patient knowledge, were excluded.

Results

Key findings

A total of 141 studies and 23 systematic reviews contributed to the
analysis. As there was considerable heterogeneity among the studies
included in our review, we could not undertake a formal meta-
analysis. Our key findings relevant to the Australian policy context
are summarised in the Box (detailed findings have been reported
elsewhere5). Interventions to support patient self-management or
change delivery system design were most strongly associated with
improvements in patient and process outcomes. Stakeholders and
policymakers were consulted for their opinions on the key findings.
This consultation process identified policy levers and policy
options specifically for the Australian health care system.

Discussion

From evidence to policy for self-management support

Our review found that self-management interventions are effective
in improving both process of care and patient outcomes. There was
most evidence for self-management support for diabetes and
hypertension, with some evidence for arthritis and less clear
evidence for asthma and COPD.

In Australia, to date, self-management practices have been used
mainly to relieve pressure on the acute care system and are not
firmly embedded in primary care.2 However, to embed self-
management in primary care, GPs, practice and community nurses
and Aboriginal health workers need to have the education and
training to enable them to provide effective self-management
support.6 The education of some health workers will be addressed
through the recent Australian Better Health Initiative, but a
comprehensive approach is needed to ensure that all relevant
professionals have the skills and are able to integrate this with their
other roles.7 Self-management support could be enhanced by
incorporating it into care plans, which could be achieved by
linking referral to allied health professionals to the provision of
self-management support. Practice nurses are effective at providing
self-management support,8-12 and extending Medicare benefits to
reimburse practice-nurse time would provide an opportunity to
deliver self-management support without additional burdens on
GPs. Divisions of General Practice are also well placed to provide
education and support for self-management practices. This could
be achieved by better linking general practices with self-manage-
ment support programs run through community health, multicul-
tural health and Aboriginal health services as well as more

specialised services. This would be particularly important to
provide group self-management support to people from specific
ethnic groups and to provide a diverse range of options along the
lines of recent developments in the UK.13

Self-management should be incorporated into health informa-
tion given to patients and into evidence-based guidelines provided
to health care professionals, such as those published by the
National Health and Medical Research Council, the National Heart
Foundation and Diabetes Australia, to ensure that patients receive
consistent information.

From evidence to policy for delivery system design
Delivery-system design interventions such as multidisciplinary
team care have been shown to have positive effects on both
provider behaviour and some patient outcomes, particularly for
diabetes, hypertension and lipid disorders. In Australia, funding
support for multidisciplinary team care has been provided through
the Enhanced Primary Care package. Under this package, multi-
disciplinary care is facilitated by the development of a team care
arrangement to plan the care for people with chronic and complex
disease. The team care arrangement can provide the patient with
access to five allied health visits per year. Initially, GPs found using
these item numbers challenging because of the organisation,
resources and communication involved,14 but recently, claims
against these item numbers have been increasing.

In the UK, The Netherlands and Sweden, the role of practice
nurses is well developed15-17 and they have been shown to be
effective at providing high-quality guideline-directed care,18 but
this is yet to occur to the same extent in Australia. The practice
nurse role has been supported in other countries by postgraduate
and masters-level training such as that offered by Education for
Health19 in the UK, which offers a range of chronic disease training
courses for practice nurses. A recent survey conducted by the
Royal Australian College of General Practitioners found that 75%
of practice nurses surveyed were involved in chronic disease care,
but few had undergone any formal training.20 As well as education,
there is a need for funding systems to support the role of the
practice nurse. The introduction of a Medicare item number for
practice nurse input into chronic disease care has recently been
announced.21 It remains to be seen whether the value of the rebate
is sufficient to support practice nurse costs. If a multidisciplinary
team approach to chronic disease care is to be effective, health care
professionals need to be supported with training in teamworking
to ensure that care from the members of the team complements
rather than duplicates the work of others.

From evidence to policy for decision support and clinical 
information systems
Our review found that evidence-based guidelines and educational
meetings for health professionals improved health professional
adherence to guidelines and some patient outcomes. Education of
health professionals, on its own, did not improve patient health
outcomes. However, clinical information systems that provide
audit and feedback encourage the use of decision support, and
chronic disease registers are an important feature of chronic
disease management so that people with chronic disease can be
identified easily and regular follow-up planned.

Between 1997 and 2003, many Divisions of General Practice
established regional diabetes registers based on a minimum clinical
dataset,22 which appeared to have had a positive effect on the
S54 MJA • Volume 188 Number 8 • 21 April 2008
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quality of care.23 However, these registers have not been sustained
in the long term because of lack of government incentives to
support their ongoing development and a lack of tools to allow
easy extraction of data from practice software for clinical audit.
Practice Incentives Payments and Service Incentives Payments to
GPs have not been taken up universally, because the system for
claiming is complex23 and the payments are only available for
diabetes and asthma. This makes it difficult for GPs to take a
holistic approach to their patients, and it would be beneficial if
incentives for registers extended across a range of chronic diseases.

High-quality practice data are important for enabling GPs to
monitor the quality of their care.24 General practice data in
Australia are extremely variable in quality, and this has affected the
ability of practices to coordinate and audit the care they deliver. As
well as problems with quality, lack of access to practice-level data
is also a major barrier to monitoring the extent and quality of
chronic disease care. Supporting the use of the Collaboratives
methodology (a quality improvement model designed by the US
Institute for Healthcare Improvement)25 by practices or Divisions
may provide incentives for practices to improve the quality of
searchable data and, ultimately, the quality of care through the
plan–do–study–act cycles.26

From evidence to policy for community resources and 
health care organisation
We found little research evidence for the effective use of commu-
nity resources and health care organisation to support chronic

disease management in primary care. This is an important gap in
the literature, as people with chronic disease manage their condi-
tion in the context of their family, workplace and wider commu-
nity. For example, the most effective self-management programs in
disadvantaged communities appear to be those that are developed
in partnership with culturally acceptable health workers from
within a particular community.27

How can policy and program development progress to 
reflect the evidence?
In order for the evidence for effective chronic disease management
in primary care to permeate Australian health policy, there is a
need for increased collaboration at the level of the primary care
service, state and federal. There are already some systems in place
where this might occur, and at a national level there is progress on
coordination of programs under the authority of the Council of
Australian Governments. An important outcome of this process
has been the development of the National Health Priority Areas
and the 2005 National Chronic Disease Strategy.2 These have
brought about some sustained systemic changes at all levels, but a
coherent approach is still lacking.

At the local level, increased collaboration between general
practice and private and public allied health services would help
promote multidisciplinary team care. Multidisciplinary teams and
the increasing role of practice nurses to support GPs will require
negotiation at a local level to ensure that each member is clear
about his or her function in the team. Divisions could take on an

Summary of the key findings from our systematic review, according to the element of the Chronic Care Model4

Element of Chronic Care 
Model Effective interventions Effect of interventions on outcome measures

Self-management support • Patient educational sessions
• Patient motivational counselling
• Distribution of educational materials
• Most evidence for effectiveness of self-management 

support for diabetes and hypertension
• Some evidence for effectiveness of self-management 

support for arthritis and asthma

• Physiological measures of disease
• Patient quality of life
• Patient health status
• Patient functional status
• Patient satisfaction with service
• Patient risk behaviour
• Patient knowledge
• Patient service use
• Patient adherence to treatment

Delivery system design • Multidisciplinary teams
• Most evidence for effectiveness of delivery system design 

for diabetes, hypertension, lipid disorders and heart 
disease

• Physiological measures of disease
• Professionals’ adherence to guidelines
• Patient service use

Self-management support and 
delivery system design

• Multidisciplinary teams plus patient educational sessions
• Multidisciplinary teams plus patient motivational 

counselling

• Physiological measures of disease
• Patient quality of life
• Patient health status
• Patient satisfaction with service
• Patient risk behaviour
• Patient service use
• Professionals’ adherence to guidelines

Decision support • Implementation of evidence-based guidelines
• Educational meetings with professionals
• Distribution of educational materials among professionals

• Professionals’ adherence to guidelines
• Physiological measures of disease

Clinical information system • Audit and feedback • Professionals’ adherence to guidelines

Health care organisation • Little published experimental evidence

Community resources • Little published experimental evidence
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increased role to work towards supporting GPs to improve practice
data and implement clinical governance measures, which have
been shown to improve quality of care in the UK.24 Standards for
practice clinical software systems that allow data extraction are
urgently needed. In addition, negotiation is needed between
software developers and guideline developers to integrate clinical
guidelines into practice software systems to facilitate greater use
and to improve the quality of practice data. The number and
complexity of incentive programs are a barrier to their use, and a
simplified and better integrated system is needed.

Conclusion

Our review of the effectiveness of elements of chronic disease
management in primary care, supported by consultation with
stakeholders and policymakers, identified a number of implica-
tions for Australian health policy. The findings from this process
provide direction for a comprehensive and coordinated strategy to
improve quality of care and patient outcomes in chronic disease. If
practice-level data are improved and accessible, evaluation of
policy initiatives will be possible. Further research should be
undertaken to broaden our understanding of how health care
organisation and community resources can support chronic dis-
ease management in primary care.

Acknowledgements
Our study was funded by a Stream 4 grant from the Australian Primary Health
Care Research Institute (APHCRI). APHCRI was in turn funded by the
Australian Department of Health and Ageing, which provided comment on
the policy implications of the study. We thank Charmaine Rodricks for her
input into the preparation of the report and tables and Danielle Tran for her
input into the quality assessment and data extraction.

Competing interests
None identified.

Author details
Sarah M Dennis, MSc, PhD, Senior Research Fellow1

Nicholas Zwar, FRACGP, PhD, Professor of General Practice1

Rhonda Griffiths, MSc, PhD, Professor of Nursing,2 and Director3

Martin Roland, DM, FMedSci, Director4

Iqbal Hasan, MB BS, MPH, Project Officer1

Gawaine Powell Davies, MHP, Chief Executive Officer, Centre for 
Primary Health Care and Equity1

Mark Harris, FRACGP, MD, Executive Director and Professor of General 
Practice, Centre for Primary Health Care and Equity1

1 School of Public Health and Community Medicine, University of New 
South Wales, Sydney, NSW.

2 University of Western Sydney, Sydney, NSW.
3 South West Sydney Centre for Applied Nursing Research, Sydney, 

NSW.
4 National Primary Care Research and Development Centre, University 

of Manchester, Manchester, UK.
Correspondence: s.dennis@unsw.edu.au

References
1 Australian Institute of Health and Welfare. Chronic diseases and associ-

ated risk factors in Australia, 2001. Canberra: AIHW, 2002. (AIHW Cat. No.
PHE 33.)

2 National Health Priority Action Council. National Chronic Disease Strat-
egy. Canberra: Australian Government Department of Health and Ageing,
2006.

3 Britt H, Miller G, Knox S, et al. General practice activity in Australia 2003–
04. Canberra: Australian Institute of Health and Welfare and University of
Sydney, 2004. (AIHW Cat. No. GEP16.)

4 Wagner E, Austin B, Von Korff M. Organizing care for patients with chronic
illness. Millbank Q 1996: 511-544.

5 Zwar N, Harris M, Griffiths R, et al. A systematic review of chronic disease
management. Sydney: Research Centre for Primary Health Care and
Equity, School of Public Health and Community Medicine, University of
New South Wales, 2006.

6 Jordan JE, Osborne RH. Chronic disease self-management education
programs: challenges ahead. Med J Aust 2006; 186: 84-87. 

7 Council of Australian Governments. Better health for all Australians.
Canberra: COAG, 2006. http://www.coag.gov.au/meetings/100206/
index.htm#health (accessed Dec 2006).

8 Loveman E, Cave C, Green C, et al. The clinical and cost-effectiveness of
patient education models for diabetes: a systematic review and economic
evaluation. Health Technol Assess 2003; 7: iii, 1-190.

9 Loveman E, Royle P, Waugh N. Specialist nurses in diabetes mellitus.
Cochrane Database Syst Rev 2003; (2): CD003286.

10 Norris SL, Lau J, Smith SJ, et al. Self-management education for adults
with type 2 diabetes: a meta-analysis of the effect on glycemic control.
Diabetes Care 2002; 25: 1159-1171.

11 Oakeshott P, Kerry S, Austin A, Cappuccio F. Is there a role for nurse-led
blood pressure management in primary care? Fam Pract 2003; 20: 469-
473.

12 Page T, Lockwood C, Conroy-Hiller T. Effectiveness of nurse-led cardiac
clinics in adult patients with a diagnosis of coronary heart disease. Int J
Evid Based Healthc 2005; 3: 2-26.

13 United Kingdom Department of Health. Chapter 5: Support for people
with longer-term needs. In: Our health, our care, our say: a new direction
for community services. London: The Stationery Office, 2006. http://
www.dh.gov.uk/en/Publicationsandstatistics/Publications/Publication-
sPolicyAndGuidance/DH_4127453 (accessed Feb 2008).

14 Blakeman T, Harris M, Comino E, Zwar N. Evaluation of general practition-
ers’ views about the implementation of the Enhanced Primary Care
Medicare items. Med J Aust 2001; 175: 95-98.

15 Åhgren B. Chain of Care development in Sweden: results of a national
study. Int J Integr Care 2003; 3: e01.

16 van der Linden BA, Spreeuwenberg C, Schrijvers AJP. Integration of care
in The Netherlands: the development of transmural care since 1994.
Health Policy 2001; 55: 111-120.

17 Vrijhoef HJM, Spreeuwenberg C, Eijkelberg IMJG, et al. Adoption of
disease management model for diabetes in region of Maastricht. BMJ
2001; 323: 983-985.

18 Gravelle H, Dusheiko M, Sheaff R, et al. Impact of case management
(Evercare) on frail elderly patients: controlled before and after analysis of
quantitative outcome data. BMJ 2007; 334: 31.

19 Education for Health [website]. http://www.educationforhealth.org.uk/
pages/index.asp (accessed July 2007).

20 Watts I, Foley E, Hutchinson R, et al. General practice nursing in Australia.
Royal Australian College of General Practitioners and Royal College of
Nursing, Australia, 2004. http://www.racgp.org.au/Content/Navigation-
Menu/Advocacy/IssuesinGeneralPractice/GeneralPracticeNurses/gpna_
mainreport.pdf (accessed Feb 2008).

21 Australian Government Department of Health and Ageing. Information
about MBS item 10997 for the provision of monitoring and support to
people with a chronic disease by a practice nurse or registered Aboriginal
Health Worker on behalf of a GP [fact sheet]. Canberra: DoHA, 2007.
http://www.health.gov.au/internet/wcms/publishing.nsf/Content/pacd-
medicare-mbs-item10997-factsheet.htm (accessed Jan 2008).

22 Penn D, Burns J, Georgiou A, et al. Evolution of a register recall system to
enable the delivery of better quality of care in general practice. Health
Informatics J 2004; 10: 163-174.

23 Zwar N, Comino E, Hasan I, Harris M. General practitioners’ views on
barriers and facilitators to implementation of the Asthma 3+ Visit Plan.
Med J Aust 2005; 183: 64-67. 

24 Campbell SM, Roland MO, Middleton E, Reeves D. Improvements in
quality of clinical care in English general practice 1998–2003: longitudinal
observational study. BMJ 2005; 331: 1121.

25 Kilo CM. A framework for collaborative improvement: lessons from the
Institute for Healthcare Improvement’s Breakthrough Series. Qual Manag
Health Care 1998; 6: 1-13.

26 Berwick DM. Developing and testing changes in delivery of care. Ann
Intern Med 1998; 128: 651-656.

27 McDonald J, Harris E, Kurti L, et al. Action on health inequalities: early
intervention and chronic condition self-management. Sydney: Health
Inequalities Research Collaboration, Primary Health Care Network, 2004.

(Received 20 Sep 2007, accepted 29 Jan 2008) ❏
S56 MJA • Volume 188 Number 8 • 21 April 2008


	Methods
	Search strategy
	Inclusion criteria

	Results
	Key findings

	Discussion
	From evidence to policy for self-management support
	From evidence to policy for delivery system design
	From evidence to policy for decision support and clinical information systems
	From evidence to policy for community resources and health care organisation
	How can policy and program development progress to reflect the evidence?

	Conclusion
	Acknowledgements
	Competing interests
	Author details
	References

