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Abstract
Indigenous Australians experience disproportionately high prevalence of, and
morbidity and mortality from diabetes. There is an urgent need to understand how
Indigenous primary care systems are organised to deliver diabetes services to those
most in need, to monitor the quality of diabetes care received by Indigenous people,
and to take actions to improve systems for better diabetes care.
This study featured two annual cycles of assessment, feedback, action planning, and
implementation using a Continuous Quality Improvement approach in 12 Indigenous
community health centres. Assessment included a structured review of health centre
systems and audit of medical records on diabetes care. Baseline assessment showed
that health centre systems were in the low to mid-range of development and had
distinct areas of strengths and weaknesses; quality of diabetes care was characterised
by relatively high levels of adherence to processes of care, low rates of follow up of
abnormal clinical findings and medication adjustment, and inadequacy in metabolic
control. These findings were fed back to health centres, and action plans were
developed by each centre to make system changes. After completion of two annual
cycles of quality improvement, assessment showed that there was good engagement
of health centre staff, with significant improvements in system development.
Adherence to processes of care and HbA1c control improved over the study period.
This Continuous Quality Improvement intervention proved to be highly acceptable in
the Indigenous primary care setting and has been associated with significant
improvements in systems and processes of care and some intermediate outcomes.
However, improvements appear to be limited by inadequate attention to abnormal
clinical findings and medication adjustment. Greater improvement in intermediate
outcomes may be achieved by specifically addressing system barriers to therapy
intensification through more effective engagement of medical staff in quality
improvement activities and/or greater use of nurse-practitioners.
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Section One : Introduction and
literature review
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Chapter 1 Introduction and scope of this thesis
Dating from 1550 BC, polyuric conditions resembling diabetes mellitus were first
described in the ancient Egyptian papyrus.1 Two Indian physicians of the 6th century,
Susruta and Charuka, were the first to recognise that there are two forms of diabetes.1
Diabetes is characterised by chronic hyperglycaemia which affects the metabolism of
carbohydrate, fat and protein due to defects in pancreatic insulin secretion, insulin
action, or both. The long term effects of diabetes result from its microvascular
complications of retinopathy, neuropathy and nephropathy, and its macrovascular
complications of cardiovascular disease, cerebrovascular disease and peripheral
vascular disease. Without intervention these may result in visual impairment, lower
limb ulceration, gangrene and amputation, renal failure and premature death.2
Diabetes can be considered a typical chronic disease.
Magnitude of diabetes in Australia
Diabetes mellitus is a significant health problem in Australia. The total prevalence of
diabetes (diagnosed and undiagnosed) is about 940,000 people, or 7.4% of
Australians aged 25 years or older.3 It is estimated that by the year 2010, the number
of persons with diabetes will reach 1.23 million.4 Diabetes causes considerable
morbidity and mortality. In 1999-2000, diabetes was reported as a principal or
additional diagnosis in 336,976 hospitalisations.5 It was the underlying cause of
3,329 deaths and the associated cause of another 8,138 deaths during the year 2002.6
As well as the suffering of individuals and their families, diabetes poses a huge
economic burden to the nation. The direct costs of diabetes in the health system were
estimated to be around $681 million in 1993-94.7 Apart from the direct costs,
diabetes also results in substantial indirect costs attributable to lost productivity
which is caused by illness, disability, and premature mortality. McCarty et al
estimated such indirect costs of diabetes to be $418 million per year.8
Diabetes epidemic among the Indigenous population
Indigenous Australians experience the highest prevalence of diabetes in the country,
and an excess of preventable complications and early deaths. A systematic review of
14

epidemiological evidence suggests that the overall prevalence of diabetes among
Indigenous adults is between 10 to 30 percent, at least 2-4 times higher than that of
non-Indigenous Australians.9 The excess of severe diabetes-related complications
among Indigenous people is reflected by disproportionately high hospitalisation
rates. In 1998-99, hospital separation rates for diabetes were 10-15 times higher
when compared with the total Australian population.10 The death rate associated with
diabetes for 35-54 year old Indigenous people was 27-35 times that of their nonIndigenous counterparts.11
National strategies and initiatives to combat diabetes
Following the identification in 1996 of diabetes as one of Australia’s top six health
priorities, the nation has intensified its efforts to combat diabetes. The National
Diabetes Strategy and Implementation Plan published in 1998 identified the key
needs across the continuum of diabetes prevention, management and maintenance,
addressed deficiencies in the health system, and recommended priority programs for
action.12 After that, a series of national initiatives have been carried out to implement
the national strategies, with designated focuses on different areas. A summary of the
key programs is shown in Table 1.1.

Table 1.1 Key initiatives for implementation of the National Diabetes Strategy 13
Start
1998
Jun.

Initiative
Vision Impairment Prevention Program
(VIPP)

Milestone
With total funding of $2.3 million, eighteen separate projects
have been set up across the states and territories, aiming at
reducing the incidence of, and providing better management
for, diabetic retinopathy.

1999
Jan.

Evidenced Based Guidelines for the
Management of Type 2 Diabetes

Nine guidelines have been planned for the prevention,
detection, and management of diabetes. To date, six guidelines
(primary prevention, case detection and diagnosis, blood
pressure control, prevention and detection of macrovascular
disease, detection and prevention of foot problems, and lipid
control) have been endorsed by the NHMRC for public use.

1999
Nov.

Defuse Diabetes Campaign

This was a national community diabetes awareness campaign
aimed at diagnosing the estimated 470,000 Australians who
have Type 2 diabetes but are unaware of it. The campaign was
completed in July 2000.

2001
May

National Integrated Diabetes Program
(NIDP)

With total funding of $43.4 million over a four year period,
NIDP focused on four key components: incentives to general
practice, infrastructure and support for Divisions of General
Practice, engagement of consumers, and supporting changes in
health professionals.
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Primary care systems for diabetes care: a different model for Indigenous
populations
Community-based primary care plays a fundamental role in diabetes care. Easy
access to primary care services increases the possibility that health problems are
dealt with early in the progression of a disease, and complications of the established
disease are prevented or delayed. Primary care also represents the dominant form of
interaction between patients and health care systems, as hospital visits only account
for a small proportion of the encounters.14 International evidence has demonstrated
that stronger primary care systems are associated with reduced premature mortality.15
In Australia, general practice is the backbone of the mainstream primary care system
and is funded through Medicare. Most primary care is provided by self-employed
general practitioners (GPs) in private practice, and services are reimbursed on a feefor-service basis.16 A small proportion of doctors are salaried employees of
Commonwealth, State/Territory or local governments. GPs in primary care act as
‘gatekeepers’, with access to specialist medical services being available only on their
referral. There are 120 Divisions of General Practice across the nation, and GPs in
practices within each geographical area can choose to join that Division. Divisions
are directly funded by the federal government to provide support to GPs.
However, primary care systems for Indigenous people are different. There are three
main service provider sectors in Indigenous primary health care: the Indigenous
community controlled health service sector, State and Territory government funded
and operated services, and general practitioners in private practice.17 The Indigenous
community controlled health services, funded by the Federal Government, play a
considerable role in primary health care, with more than one million occasions of
service being delivered to Indigenous people, through 129 organisations operating in
urban, rural and remote areas during 2000-2001 financial year.18 State and Territory
government funded services vary across jurisdictions, with a variable focus on
Indigenous health needs. Although there are insufficient data on the level of access to
private GPs by Indigenous people, results from a national general practice survey
indicated that Indigenous people were less likely to receive services from private
general practice.19 Key factors affecting the level of Indigenous access to private GPs
16

include the location of GPs (few in remote areas), the attitudes and approach of the
GP/practice to Indigenous people, and whether the practice bulks bills.17
The complexity of Indigenous primary care systems is particularly evident in the
Northern Territory (NT), a sparsely settled area where Indigenous people comprise
approximately 30% of the total population of 200,000 people (and approximately
13% of the total Australian Indigenous population).20 Two-thirds of the Indigenous
population live in remote communities. The Aboriginal health planning studies
conducted in the Northern Territory revealed the distribution of different service
models for primary care (see Table 1.2). There is a great diversity in the structures of
primary care providers in the NT. Indigenous community controlled services mostly
receive direct Commonwealth funding and are run by a dedicated Indigenous health
board which employs its staff; the NT Department of Health and Community
Services (DHCS) either directly operates a health centre, or funds local councils who
are responsible for employing staff and directing health services; the Coordinated
Care Trials provided a new model of service delivery, in which Commonwealth and
NT funds were provided to an incorporated health board that purchased health
services for their communities. It is clear that a majority of the Indigenous people in
the NT access primary health care through community health centres rather than
private general practice.

Table 1.2 Distribution of different primary care models for Indigenous people
in the Top End and Central Australia of NT 21,22
Top End

Type of service

Central Australia

Population serviced (%)
Indigenous community controlled

10,395 (24%)

7,525 (45%)

Territory government operated

9,070 (21%)

5,925 (35%)

Territory funded / community councils managed

1,695 (4%)

860 (5%)

Coordinated Care Trials

4,885 (11%)

-

More than one type of service, including private general practices

13,130 (31%)

-

None

3,690 (9%)

2,575 (15%)

Total

42,814 (100%)

16,885 (100%)
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Progress of diabetes management in primary care systems
One of the national diabetes initiatives, the National Integrated Diabetes Program
(NIDP) (see Table 1.1), has a particular focus on general practice. As part of the
NIDP, incentive payments were introduced to reward general practice and GPs
through the Practice Incentive Payment (which pays practices for having a disease
register to help support best practice care), and the Service Incentive Payment (for
GP’s completion of an annual cycle of care which includes 12 quality of care
items).23
Preliminary evaluation has demonstrated the NIDP is effective in encouraging GPs to
complete the annual cycle of care for people with diabetes. The evaluation24 was
based on data from the Health Insurance Commission for all 120 Divisions of
General Practice across the country, and the number of Service Incentive Payments
claimed by GPs via Medicare items was used to reflect the number of annual cycles
of care completed. In 2001/2002, the mean proportion of people with diabetes
(diagnosed or undiagnosed) who received the annual cycle of care was 7.0%; this
figure increased to 9.2% in 2002/2003, reaching 11.8% in 2003/2004. Although the
coverage of annual cycles of care for diabetic patients varied across the divisions, all
of them reported an increasing trend over this three year period.
There is an increase in the number of patients on the Divisions of General Practicebased diabetes registers, along with better outcomes of care.25 Based on data from 16
divisions who use the same register and recall system to support GP patient
management,25 the total number of patients on division-based registers increased
from 7,714 in year 2000 to 13,325 in year 2002, and the coverage of registers for the
diabetic population (diagnosed and undiagnosed) jumped from 4.1% to 10.1%.
Along with this increase of patients registered, there was also an increase in
assessment of patients in line with the guideline-scheduled processes and improved
intermediate outcome control. For example, of patients with HbA1c assessed, 54%
achieved good HbA1c control (<7.0%) in 2000, 59% in 2001, and 61% in 2002.
However, little is known about the progress of diabetes care in the Indigenous
primary care systems at a national level. There are a few reasons contributing to such
18

information paucity. Firstly, unlike the National Divisions of General Practice, which
has direct Federal Government funding and the designated national diabetes program
collecting and collating data from participating divisions, the National Aboriginal
Community Controlled Organisations have no parallel data collection mechanism.18
Secondly, the national diabetes incentive payments, a GP-centric initiative, do not
equitably reward services providing care to Indigenous people,26 which in turn may
limit their ability to build up an information system such as a diabetes register.
Thirdly, the Medicare database used by the Health Insurance Commission is not
accurate in monitoring the quality of diabetes care for Indigenous people, as many
Indigenous community controlled services provide diabetes care (eg, HbA1c testing)
without using Medicare.26

Summary of above background
Diabetes mellitus is a significant health problem in Australia, most acutely so in the
Indigenous population who experience disproportionately high prevalence of, and
morbidity and mortality from diabetes. The nation has intensified its efforts to
combat diabetes through establishment of the National Diabetes Strategy and
implementation of a series of national initiatives.
Community-based primary care plays a fundamental role in diabetes management
and is effective in preventing or delaying diabetes-related complications.2 While
mainstream Australians access primary care through a universal system of general
practice being funded by Medicare, primary care systems for Indigenous people are
much more complex, with three major services sectors: Indigenous community
controlled services, state and territory funded/operated services, and general
practices. Indigenous people’s access to general practice is limited, particularly in the
Northern Territory where 70% of Indigenous populations live in rural and remote
areas where there are few GPs.
Preliminary evaluation shows that diabetes management in general practice has
improved steadily, as a response to the national diabetes initiatives. However, little is
known about the progress of diabetes care in Indigenous primary care systems. There
is an urgent need to understand how Indigenous primary care systems are organised
19

to deliver diabetes services to those most in need, to monitor quality of care received
by Indigenous people, and to take measures to reduce the burden of diabetes.

Aims of the study
The first aim of the study is to assess the status of systems for chronic illness care in
Indigenous community health centres in the NT. Instead of analysing the health
centre systems at a macro-level in terms of financing input and structures, this study
mainly focuses on the meso-systems and micro-systems, with an orientation to
penetrating the busy and complex clinical practices by using evidence-based system
descriptors. These system descriptors allow health centres to identify the strengths,
weaknesses, barriers, and opportunities in their systems in relation to optimal chronic
illness care.
The second aim is to investigate the quality of diabetes care in Indigenous
community health centres. Through auditing of clinical medical records, a
comprehensive profile of diabetes care is established in terms of processes of care
(including secondary prevention), clinical treatments, intermediate outcomes, and
presence of complications. The level of care that people have received is then
compared with standards set by clinical guidelines, to determine quality gaps in
routine practice.
The third aim of the study is to explore the association between the status of health
centre systems and the quality of diabetes care. Using cross-sectional data, this
analysis will test to what extent the variation of quality of diabetes care among
patients can be explained by underlying systems.
A further aim is to evaluate the effectiveness of system changes on quality of
diabetes care in Indigenous community health centres. Using a prospective study
design, the team within which the researcher worked introduced a Continuous
Quality Improvement intervention in participating community health centres, aiming
to foster the capacity of staff to drive system development. After two years’
intervention, this study permitted an evaluation of the impact of system changes on
diabetes care for Indigenous people.
20

Outline of the thesis and questions to be answered
The thesis has five sections, including a total of ten chapters.

Section one: Introduction and literature review
Chapter one presents the background about the burden of diabetes and primary care
systems that provide services for people with diabetes, highlighting the higher needs
for diabetes services by the Indigenous population and the less consistent, and to a
certain extent, less developed systems available to meet these needs. This section
establishes the rationale for the study and provides the background to the aims of the
thesis. The next two chapters comprise reviews of pertinent literature.
Chapter two provides an overview of the quality of diabetes care at a national level in
the health care systems in five countries (Australia, Canada, New Zealand, the
United States and the United Kingdom), with a specific focus on the availability of
performance data for indigenous populations. The first four of these countries face a
similar challenge to Australia in reducing the significant burden of diabetes among
indigenous populations. The reason for the inclusion of the United Kingdom is that
this country is implementing national diabetes service strategies similar to Australia.
This general picture regarding quality of diabetes care in an international context
reflects the realistic and achievable standards of care in current systems, and any
efforts for improving diabetes care in Australia’s Indigenous population should be
influenced by the international experience.
Chapter three is a systematic literature review aiming at assessing the effectiveness
of interventions designed for changing specific components of health care systems on
quality of diabetes care. This review has two important roles. Firstly, it
systematically identifies evidence to test hypotheses that the proposed components of
healthcare systems are effective in improving the quality of diabetes care, and such
components can be used as system descriptors. Secondly, the review intends to
determine whether any specific system components are most effective in improving
patient outcomes. The review is important in understanding the relative importance
of different system components as reflected by the international research literature.
21

Section two: Framework of study design and principal methods used
Chapter four provides a brief description of the region and communities in which the
study was conducted, the research tools employed, and protocols and procedures
used to carry out the study. It also includes the explanation and rationale for the
methodological choices made.
Chapter five presents a reliability analysis for one of the data collection approaches,
the audit of clinical medical records. Although medical records are widely used in
health service research, one of the major challenges is how to ensure that the required
information can be abstracted accurately and consistently from complex clinical
records. This is an important issue which influences the data quality and therefore the
validity of the study results.

Section three: Cross-sectional studies
Chapter six addresses the research question ‘Are Indigenous community health
centre systems organised in line with best practice evidence to support chronic illness
care? ’ It is hypothesised that there are specific difficulties and considerable gaps in
health centre systems for the delivery of chronic illness care for Indigenous people.
Chapter seven attempts to answer the questions ‘To what extent are the clinical
services (including secondary prevention) provided in community health centres to
Indigenous people with diabetes consistent with best practice guidelines?’ and ‘Do
diabetic patients have acceptable control of their condition to prevent or delay the
onset of complications? ’
Chapter eight addresses the research question ‘Is there an association between status
of health centre systems and quality of diabetes care for Indigenous people? ’ A
hypothesis related to this question is that systems designed favourably for chronic
illness care are correlated with improved processes and better outcomes of diabetes
care.
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Section Four: Quality improvement interventions
Chapter nine aims to answer the following questions: ‘Is a Continuous Quality
Improvement centred intervention feasible and effective in changing Indigenous
community health centre systems?’, ‘Are there some system components more
susceptible to change and others not?’, and ‘How big is the effect of system change
on improving quality of diabetes care?’

Section Five: Conclusions
Chapter ten provides concluding remarks for the whole study. It summarises the
principal research findings, identifies strengths and weaknesses of the study,
discusses policy and practical implications, and makes suggestions for future
research.
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Chapter 2 How good is diabetes management in health
care systems? A comparison among five countries

2.1. Introduction
This chapter provides an overview of diabetes management at a national level in the
health care systems in five selected countries (Australia, Canada, New Zealand, the
United States and the United Kingdom), based on data from publicly released
reports. Discussion focuses on the availability of data on system performance in key
diabetes care indicators for both general populations and indigenous populations
when appropriate. It provides an international context for the present study.

2.2. Background
2.2.1. Magnitude of diabetes in five selected countries

Diabetes mellitus is a significant health problem in Australia, Canada, New Zealand,
the United Kingdom (UK), and the United States (US). Table 2.1 shows the number
of people affected by diabetes, deaths due to diabetes, and estimated economic costs
in each of these five countries. Absolute numbers of people with diabetes (diagnosed
and undiagnosed) varied greatly from country to country, however, estimated crude
prevalence rates were consistently around 4%-6%, and estimated crude case fatality
ratios were between 2.5/1000 and 3.8/1000 (these may not reflect the quality of
diabetes control across the nations as data collection systems were different). It is
predicted that the number of people with diabetes will double in the next generation
worldwide.27 As well as the suffering of individuals and their families, diabetes poses
a huge economic burden to nations’ health care systems, mostly due to expenditure
relating to long term diabetes complications and hospitalisations. In the UK, it is
estimated that the National Health Service expenditure on diabetes will account for
ten percent of its annual budget by 2011, doubling the current level (see Table 2.1).
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Table 2.1 Diabetes prevalence, deaths due to diabetes, and economic costs in five
selected countries*

Country

Population†
(million)

People with
diabetes
(million)

Crude
prevalence

Australia5,6
Canada28
New Zealand29
UK30
US31

19.9
32.5
3.9
60.2
293.0

0.9
1.7
0.18
2.8
18.2

4.5%
5.2%
4.6%
4.7%
6.2%

No. of deaths due to diabetes
Primary
cause

Associated
cause

3,329
6,137
802
7,000
69,308

8,138
26,000
143,754

Crude case
fatality ratio‡
(n/1000)

Costs/year
(billion)

3.7
3.6
4.5
2.5
3.8

AU$ 0.68
CA$ 1.60
NZ$ 0.18
£ 3.50
US$ 132

* Data in the table referring to a period between 2002 and 2004.
† Populations were retrieved from the International Data Base, US Census Bureau.32

‡ Based on diabetes as primary cause of death.

Due to such huge human and economic costs, nations have intensified their efforts to
combat diabetes. In Australia, diabetes has been a designated National Health
Priority Area since 1996, followed by the implementation of the National Diabetes
Strategy initiated in 1999.33 Diabetes has been chosen as one of the 13 Priority
Population Health Objectives in New Zealand, in an effort to reduce the impact of
diabetes and population health inequalities.34 In the UK, a National Service
Framework for diabetes has been developed with explicit care standards and delivery
strategies.35

2.2.2. Diabetes epidemic among indigenous populations

Prevalence rates are much higher in indigenous populations than in people of
European origin. On average, American Indians and Alaskan Natives are 2.3 times as
likely to have diabetes as non-Hispanic whites of similar age in the US.31 In Canada,
prevalence of diabetes among First Nations is at least three times the national
average.28 Maori and Pacific Island people in New Zealand have nearly three times
higher prevalence of diabetes, and their mortality rates from diabetes in the 40-65
age group are nearly ten times higher than for Europeans.29 While Indigenous
Australians experience three to four times higher prevalence of diabetes than in the
general population,17 their death rate associated with diabetes for the 35-54 years
group is 27-35 times that of non-Indigenous Australians.11
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Among many factors contributing to the development of diabetes are obesity and
physical inactivity. Indigenous populations show higher rates of obesity and physical
inactivity than general populations. For example, 29% of Indigenous Australians
aged 15 years or older were obese as compared with 17% of non-Indigenous
Australians36. Indigenous Australians were more likely to be sedentary in their
leisure time than other Australians. For example, 40% of Indigenous Australians
reported no leisure time physical activity as compared with 34% of other
Australians.37
Overweight/obesity and physical inactivity are increasing problems in the Indigenous
population. In Australia, the level of overweight/obesity among Indigneous people
living in non-remote areas increased from 48% in 1995 to 58% in 2004-2005, and the
proportion of Indigneous people who were sedendary or engaged only in low level
exercise in the previous two weeks increased from 68% in 2001 to 75% in 20042005.36 With the increasing prevalence of obesity and diabetes in Aboriginal
communities, there were significantly decreasing ages of onset of diabetes in both
Aboriginal men and women.38 This has major public health implications with respect
to diabetes in pregnancy, and the subsequent intergenerational amplification of
diabetes risk.38

2.2.3. Health systems performance for diabetes care

There is a renewed interest in developing and using quality indicators to measure and
benchmark the performance of health care systems with regard to diabetes care. For
example, National Health Priority Area diabetes indicators have been employed to
report national progress on prevention and control of diabetes in Australia. Available
data relating to such indicators were published in 1998 and 2002.5,39 The US annual
National Healthcare Quality Report uses a set of 12 indicators to assess national
performance in diabetes management.40 Likewise, the US National Committee for
Quality Assurance uses the Comprehensive Diabetes Care measure to assess the
quality of diabetes services provided by managed care plans (commercial insurance,
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Medicare and Medicaid).41 Due to the diversity of the indictors across countries, it
has been difficult to conduct an international comparison of diabetes care.
Efforts in the development, specification, and field-testing of measures for diabetes
have been carried out in a form of international collaboration. The European Union
Diabetes Indicators Project was conducted during 2000-2002 and a set of core and
secondary indicators was proposed to monitor diabetes and its complications in
European Union/European Free Trade Area countries.42 A recently released
Organisation for Economic Co-operation and Development (OECD) health technical
paper delineates recommended indicators for the quality of diabetes care at the health
systems level in OECD countries.43 These indicators were selected using criteria
assessing impact on health, policy importance, susceptibility to being influenced by
the health care system, and feasibility of data collection. As Australia, Canada, New
Zealand, the UK, and the US are all participating in the indicator development and
will be the future users of such measures, it is useful to assess the availability of data
derived from current systems to construct the indicators.

2.2.4. Objectives of this review

This review has three objectives:
(1) To assess the availability and quality of data which can be used for constructing
OECD diabetes indicators in five selected countries (Australia, Canada, New
Zealand, the UK, and the US);
(2) To compare the quality of diabetes management at the national level among these
five countries using OECD indicators; and
(3) To compare the quality of diabetes management among indigenous populations in
Australia, Canada, New Zealand, and the US using these indicators.
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2.3. Methods
2.3.1. Search strategy for identification of data

A. Internet-based report literature
As national level delivery of services and quality of care data are usually published
in monographs or reports by the health department of federal governments, websites
of the five countries’ health departments were first searched to identify publications
related to diabetes care. Then, the websites of the leading national organisations
relating to diabetes care in each country were also searched to obtain relevant
reports. A list of internet sources for data searching is shown in Table 2.2.
B. The reference list of each retrieved report was also scanned to identify relevant
information sources.

2.3.2. Criteria for assessing data quality

Cross-sectional studies or surveys are generally considered to be suitable designs for
evaluating quality of health care.44 A standard form for the critical appraisal of crosssectional studies45 was used to extract relevant information from identified data
sources, and data quality was assessed in terms of sample representativeness of the
population, confounding and bias during data collection.
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Table 2.2 Internet sources for identification of diabetes-related national reports
in five selected countries
Country/Organisation

Internet address

Australia
Department of Health and Ageing

http://www.health.gov.au

Australian Institute of Health and Welfare (AIHW)

http://www.aihw.gov.au/

HealthInsite

http://www.healthinsite.gov.au/topics/Diabetes

Australian Indigenous HealthInfoNet

http://www.healthinfonet.ecu.edu.au/

Australian Divisions of General Practice (ADGP)

http://www.adgp.com.au/site/index.cfm

Diabetes Australia

http://www.diabetesaustralia.com.au/home/index.htm

Australian Diabetes Society

http://www.racp.edu.au/ads/

International Diabetes Institute

http://www.idi.org.au/home.htm

Canada
Health Canada

http://www.hc-sc.gc.ca/english/index.html

Canadian Institutes of Health Research

http://www.cihr-irsc.gc.ca

Canadian Diabetes Association

http://www.diabetes.ca/Section_Main/welcome.asp

National Aboriginal Diabetes Association

http://www.nada.ca/

Statistics Canada

http://www.statcan.ca/

New Zealand
Ministry of Health

http://www.moh.govt.nz/moh.nsf

New Zealand Health Information Service

http://www.nzhis.govt.nz

Diabetes New Zealand

http://www.diabetes.org.nz/

The UK
Department of Health

http://www.dh.gov.uk/Home/fs/en

Diabetes UK

http://www.diabetes.org.uk/

National Electronic Library for Health

http://www.nelh.nhs.uk/nsf/diabetes/information.htm

Audit Commission

http://www.diabetes.audit-commission.gov.uk/data.htm

The US
Department of Health and Human Services

http://www.hhs.gov

Centres for Disease Control and Prevention (CDC)

http://www.cdc.gov/diabetes/

Agency for Healthcare Research and Quality (AHRQ)

http://www.ahrq.gov

Indian Health Service (IHS)

http://www.ihs.gov

Office of Minority Health Resource Center

http://www.omhrc.gov

National Committee for Quality Assurance (NCQA)

http://www.ncqa.org

American Diabetes Association (ADA)

http://www.diabetes.org

National Institute of Diabetes, Digestive and

http://www.niddk.nih.gov

Kidney Diseases (NIDDK) of the National Institutes
of Health (NIH)
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2.3.3. Types of outcome measures

The OECD diabetes indicators were used to measure the quality of diabetes
management.43 These nine indicators cover clinical processes of diabetes care as well
as proximal and distal outcomes (see Table 2.3). Notably, for proximal outcomes, no
specific cut points for HbA1c and LDL cholesterol have been recommended by the
indicator developers, reflecting a lack of international consensus on the threshold
levels of these outcome indicators.
The use of these 6 process and proximal outcome indicators was based on robust
evidence and international consensus.43 However, the remaining 3 distal outcome
indicators have not been well established and universally accepted. We initially
attempted to retrieve relevant information from selected countries to construct all of
these 9 indicators. However, we found that data for the 3 distal outcome indicators
were rarely available at a national level, mainly due to difficulties in obtaining
relevant information on numerators and/or denominators for these indicators.
Therefore, this review will only report results regarding the 6 process and proximal
outcome indicators.

Table 2.3 OECD diabetes indicators
Area

Indicator name

Processes of diabetes care

Annual HbA1c testing
Annual LDL cholesterol testing
Annual screening for nephropathy
Annual eye examination

Proximal outcomes

HbA1c control
LDL cholesterol control

Distal outcomes

Lower extremity amputation rates
Kidney disease in persons with diabetes
Cardiovascular mortality in patients with diabetes

In this thesis, unless otherwise specified, the term “patients” refers to “diabetes
patients”.
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2.4. Results
2.4.1. Processes of diabetes care
2.4.1.1. Sources of data

Annual HbA1c testing, lipid testing, kidney function examination, and eye
examination rates are shown in Table 2.4 and Table 2.5. Three countries (Australia,
the US and the UK) had national data available for all of these four process
measures, although their data sources varied. Australian data were mainly derived
from diabetes registers in general practice and specialist clinics, the US data were
from a central database for managed care plans (Medicare, Medicaid, and
commercial insurance), and the UK data were from the Audit Commission. These
data covered diabetic patients who had accessed health services. In the US,
periodical national surveys such as the Medical Expenditure Panel Survey and the
CDC Behavioural Risk Factor Surveillance System, which included diabetes-specific
contents in their questionnaires, provided further data with which to construct
process indicators for self-reported diabetes patients in the general population.
Annual lipid testing and eye examination were well documented in New Zealand
with detailed information for non-indigenous (NZ European) and indigenous (Maori
and Pacific Island) populations. The available data are attributed to a nationally
funded programme Get Checked.46 It provides a free annual check for all people with
an established diagnosis of type 1 or type 2 diabetes. Services are delivered at the
primary level by general practitioners or trained primary care nurses, and a particular
effort has been made to ensure maximum access by Maori and Pacific Island
peoples. Data are then passed to the Primary Health Organisations,47 who maintain
registers for free annual checks and report aggregated datasets to the Local Diabetes
Teams. Local Diabetes Teams combine data and provide annual reports to the
District Health Boards and the Ministry of Health by 14 February of each year. As
the aggregated dataset does not include information on annual HbA1c testing and
urine testing, these data are not available at the national level.
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A unique feature of the New Zealand Get Checked data system is that it provides an
estimate of diabetes register coverage rate. It was shown that 51% of all people
estimated to have diabetes were included in the register for free checks in 2002, with
the corresponding figure for Maori people being 35%.46

Table 2.4 Annual HbA1c and lipid testing for people with diabetes by country
Country / Targeted population

Annual HbA1c
testing

Annual
lipid testing

Data source

46%

42%

Patients
whose
tests
were
processed by Medicare
Patients visiting specialist diabetes
clinics

27%
(6 monthly testing)
91%

63%

National Divisions Diabetes Program,
200225,48
Health Insurance Commission General
Practice Statistics, 1999-20005
Australian
National
Diabetes
Information Audit & Benchmarking,
200249

Canada

-

-

National
System50

National Get Checked Programme,
2002 46

Australia
Patients in GP diabetes registers

76%

New Zealand
Patients on primary care diabetes
registers
Subgroups: NZ European
Maori
Pacific Island

-

94%

-

94%
89%
97%

The US
Patients ≥ 18 years old

90%

94% (2 yrs)

61%

-

Medicaid: 75%
Medicare: 88%
Commercial: 85%

76%
91%
88%

86%

72%

Patients ≥ 18 years old with home
telephones
Patients (18-75 years old) with
Medicaid,
Medicare,
or
Commercial Insurance
The UK
Patients receiving care
hospital outpatient clinics

from
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Diabetes

Surveillance

Medical Expenditure Panel Survey,
200040
CDC
Behavioural
Risk
Factor
40
Surveillance System, 2001
Health Plan Employer Data and
Information Set (HEDIS), 200351

Audit Commission 200052

Table 2.5 Annual kidney function and eye examination for people with diabetes
by country
Country / Targeted population

Annual kidney function
examination

Annual eye
examination

Data source

Australia
General patients

-

77% (2 yrs)

Patients in GP diabetes registers

27%

32%

Patients visiting specialist diabetes
clinics

60%

67%

Patients whose tests were processed
by Medicare

18%

70% (2yrs)

The Australian Diabetes, Obesity, and
Lifestyle Study 53
National Divisions Diabetes Program,
200225,48
Australian
National
Diabetes
Information Audit & Benchmarking,
200249
Health Insurance Commission General
Practice Statistics, 1999-20005

-

62%

National Population Health Survey,
1998/99 28

National Get Checked Programme,
2002 46

Canada
General patients

New Zealand
Patients on primary care diabetes
registers
Subgroups: NZ European
Maori
Pacific Island

-

68%

-

70%
60%
56%

The US
Patients ≥ 18 years old

-

67%

-

67%

Medicaid: 44%
Medicare: 54%
Commercial: 48%

45%
65%
49%

80%

73%

Patients ≥ 18 years old with home
telephones
Patients (18-75 years old) with
Medicaid, Medicare, or Commercial
Insurance
The UK
Patients receiving care from hospital
outpatient clinics

Medical Expenditure Panel Survey,
200040
CDC
Behavioural
Risk
Factor
Surveillance System, 200140
Health Plan Employer Data and
Information Set (HEDIS), 200351

Audit Commission 200052

In the case of Canada, only the annual eye examination rate can be obtained from the
National Population Health Survey. Lack of data about diabetes and lack of
accountability for diabetes programs and services have been pinpointed in a report
which assessed policies and programs for people with diabetes at the provincial,
territorial and federal level.54 In response to data paucity, a National Diabetes
Surveillance System is being developed,50 with a goal of building a national
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standardised database to monitor diabetes descriptive epidemiology, complications
and co-morbidities, and health services utilisation in each province and territory, and
in the indigenous community. Three types of person-specific administrative data
(Physician Claims File, Hospital File and Health Insurance Registry) have been
linked by a unique lifetime identifier to construct the national database. The first
report from the Canadian National Diabetes Surveillance System only contained
prevalence and mortality data, but health services use and data relating to the
indigenous community are expected to be published in the future; therefore, by then,
it will be possible to draw relevant information to meet the four process indicators
used in this review.

2.4.1.2. Comparability across nations

Based on data from diabetes registers in primary care, New Zealand had higher rates
for annual lipid testing (94% vs 63%) and eye checking (68% vs 49%) than
Australia. New Zealand’s free check policy applied to people in diabetes registers
and its designated assessment and feedback procedure are likely to contribute to this
better performance.
The coverage of diabetes registers is another factor which must be considered as a
context for comparison. Australian General Practice Division diabetes registers
covered about 10% of estimated people with diabetes in 2002.25 However, the
corresponding figure for New Zealand was 51%; thus, it seems that New Zealand
data are more likely to reflect the delivery of diabetes care at the population level,
although both systems are limited in this regard.
In both the UK and the US, clinical audit data are used to calculate diabetes care
process indicators, making it possible to compare them between the two countries.
While annual HbA1c and lipid testing rates were comparable in these two countries,
patients in the UK had higher urine testing and eye checking rates than those in the
US. However, the UK Audit Commission data only covered patients who were
referred to hospital outpatient clinics and treated by specialists, while the US data
included patients in primary and secondary care settings.
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2.4.1.3. Sub-group comparison within countries

In Australia, annual checks for the four care processes were consistently higher for
patients receiving specialist services than those only cared for in general practice (see
Table 2.4 and Table 2.5). Diabetes specialist services are delivered primarily through
more than 70 Diabetes Centres across the nation, and relevant data are collected
biennially by the National Association of Diabetes Centres through the Australian
National Diabetes Information Audit and Benchmarking (ANDIAB) program.49
General practice diabetes data are collected annually through the National General
Practice Divisions Diabetes Program.25 However, none of them reported data by
Indigenous status.
Of diabetes patients registered in New Zealand, Maori and Pacific Islanders had
comparable annual lipid and eye checking rates with those of European origins. In
line with the national funding plan to implement “Strategies for the prevention and
control of diabetes in New Zealand”, specific funding has been allocated to Maori
and Pacific Island people for their own initiatives, including annual free checks and
treatment. This designated financial arrangement increased access to high quality
diabetes care for Maori and Pacific peoples as well as availability of information.
The access to free annual checks for Maori patients increased from 20% of total
estimated patients in 2001 to 35% in 2002.46
In the US, diabetes patients managed by the Medicaid health plan tended to have
lower annual checking rates for the four processes considered here compared to those
managed by the Medicare or commercial insurance. Medicaid and Medicare are
government funded insurance schemes. The former covers certain individuals and
families with low incomes, and the latter is available for people 65 years or older as
well as certain people with disabilities. Commercial insurance is usually paid by
employers for their employees. No data were reported by ethnic group.
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2.4.2. Proximal outcomes
2.4.2.1. Data sources for HbA1c and lipid control

Three countries had data available to construct indicators regarding HbA1c and lipid
control at the national level (see Table 2.6 and Table 2.7). Australia and New
Zealand data were based on diabetes registers, and the US used insurance data
compiled by the National Committee for Quality Assurance. Additionally, HbA1c
control could be drawn from the periodical National Health and Nutrition
Examination Survey in the US, and a one-off national population-based survey (the
AusDiab) in Australia.

Table 2.6 HbA1c control for people with diabetes by country
Country / Targeted population

Criteria

Percent

Data source

Australia
Patients in GP diabetes registers

HbA1c<7.0%

61%

National Divisions Diabetes Program,
200225,48
Australian
National
Diabetes
Information Audit & Benchmarking 49
AusDiab 1999-200055

Patients visiting specialist diabetes
clinics
General patients

HbA1c<7.0%

37%

HbA1c<7.0%

57%

Canada

-

-

HbA1c<8.0%

72%

New Zealand
Patients on primary care diabetes
registers
Subgroups: NZ European
Maori
Pacific
The US
General patients

Adults (18-75 years old) with
Medicaid,
Medicare,
or
Commercial Insurance

National Get Checked Programme,
2002 46

77%
58%
49%

HbA1c>9.5%*
HbA1c<9.0%
HbA1c<7.0%
HbA1c>9.5%*
Medicaid
Medicare
Commercial

14%
79%
37%
49%
23%
32%
-

The UK
* Use of HbA1c>9.5% indicates poor glycaemic control.
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National
Health
and
Nutrition
Examination Survey (NHANES), 1999200040
Health Plan Employer Data and
Information Set (HEDIS), 200351

Table 2.7 Lipid control for people with diabetes by country
Country / Targeted population

Criteria

Percent

Data source

Australia
Patients in GP diabetes registers

TC<5mmol/lL

52%

TC≥5.5mmol/L
HDL<1.0mmol/L
Triglycerides >4.0
LDL<2.6mmol/L
2.6-3.5mmol/L
LDL≥3.5mmol/L

Male Female
58% 69%
22% 24%
8%
7%
50%
35%
15%

National Divisions Diabetes Program,
200248,56
AusDiab 1999-20005

-

-

TC≤9 mmol/L

99%

Patients ≥25 years old

Patients
visiting
diabetes clinics

specialist

Canada
New Zealand
Patients on primary care diabetes
registers
Subgroups: NZ European
Maori
Pacific

Australian
National
Diabetes
Information Audit & Benchmarking 49

National Get Checked Programme,
2002 46

99%
99%
99%

The US
Patients (18-75 years old) with
Medicaid,
Medicare,
or
Commercial Insurance

LDL<3.4 mmol/L
(LDL<2.6mmol/L)

The UK

-

48% (28%)
68% (42%)
60% (35%)

Health Plan Employer Data
Information Set (HEDIS), 200351

and

-

2.4.2.2. Comparability across countries

A number of different laboratory methods are used to measure the HbA1c level, so
the normal ranges for HbA1c may vary between laboratories. Moreover, varying cutpoints used in different countries’ reports make international comparison difficult.
For example, HbA1c<7.0%, <8.0%, and >9.5% were reported in Australia, New
Zealand, and the US respectively. Most of the diabetes clinical guidelines,57-59
including those endorsed by the American Diabetes Association and New Zealand
Guidelines Group, set HbA1c <7.0% as optimum glycaemic control. The use of
HbA1c > 9.5% to indicate poor glycaemic control originated from a measure set
developed by the Diabetes Quality Improvement Project (DQIP) in the US.60
Developers of this measure set argued that choosing a normal or near-normal HbA1c
level as an accountability measure for all patient populations across all health care
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settings may be unadvisable, because varying patient factors (eg ages and
complications) influence HbA1c control. However, at a high value of >9.5%,
symptoms of hyperglycaemia are likely to occur and decrease the quality of life for
any patient regardless of their conditions. Therefore, this measure is more suitable to
indicate poor glycaemic control among patients across organisations.
According to population-based survey data, it seems that diabetes patients in
Australia are more likely to have good glycaemic control than their counterparts in
the US (57% versus 37% with HbA1c<7.0%). However, this comparison should be
interpreted with caution, as the AusDiab study reported HbA1c control among those
with a diagnosis of diabetes,61 while the US National Health and Nutrition
Examination Survey reported HbA1c control among those with diagnosed and
undiagnosed diabetes based on laboratory measurements for each participant.62
Difficulties in comparing blood lipid control were caused by the diversity of lipid
parameters (total cholesterol, low density lipoprotein cholesterol, high density
lipoprotein cholesterol, and triglycerides) and the varying cut-points employed.
According to the clinical guidelines from the US, New Zealand and Australia,57-59,63
recommended optimal lipid control for diabetes patients are as follows: total
cholesterol < 4.0mmol/L, LDL-cholesterol < 2.6mmol/L (or 2.5), HDL-cholesterol >
1.0mmol/L (or 1.1), and triglycerides < 1.7mmol/L. It was reported that 50% of
patients visiting specialist diabetes clinics in Australia had LDL-cholesterol less than
2.6mmol/L, and corresponding figures for US patients covered by different insurance
plans ranged from 28% to 42% (see Table 2.7).

2.4.2.3. Comparison within countries

In Australia, patients in general practice are more likely to have optimal HbA1c
control than those visiting specialist clinics (61% versus 37%). However, this crude
comparison may not reflect differences in the quality of care in these two different
settings as patients referred to specialist clinics tend to be those with uncontrolled
diabetes or more complications. Therefore, the severity of disease is systematically
different for these two sub-groups. Patients attending specialist clinics had longer
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duration of diabetes than those at general practice (9.9 versus 7.5 years, 2002 data).
Furthermore, a very small, probably unrepresentative group of diabetic patients are
included in the GP Divisions system, so data are likely to be biased.
The proportion of New Zealand European patients with HbA1c less than 8.0% was
higher than that among Maori or Pacific Islander counterparts. The fact that 99% of
patients, regardless of their ethnicities, had total cholesterol less than 9.0 mmol/L
suggests that using such a threshold in a diabetic population is not appropriate.
The US data revealed that patients under the Medicaid plan are more likely than
those under Medicare or commercial insurance to have poor blood glycaemic control
and an elevated LDL-cholesterol level.
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2.5. Discussion
2.5.1. Existing data sources for constructing OECD indicators: strengths and
weaknesses
2.5.1.1. Diabetes registries

Australia and New Zealand have national data derived from general practice diabetes
registers to monitor utilisation of diabetes services. Diabetes registers are useful
vehicles for prospectively tracking diabetic patients, and data collected are byproducts of delivery of care. An issue of concern is to what extent the register data
are representative of the nation’s diabetic population as a whole. Diabetes registers in
New Zealand had higher coverage on targeted populations than those in Australia
(51% versus 10%). Coverage is low for both countries, more so for Australia than
New Zealand, and is a potential source of substantial bias in estimating population
rates. Therefore, these coverage rates should be reported simultaneously with service
indicators to allow appropriate interpretation of the data.
In Australia, diabetes registers do not routinely collect information on patient deaths.
Mortality of patients on registers is calculated by linkages to ABS (Australian
Bureau of Statistics) death certificate data. Diabetes is under-reported on death
certificates, but multiple cause coding can offset this.64

2.5.1.2. Administrative records: insurance billing data and electronic laboratory data

Administrative insurance data have been used in Australia and will soon be available
in Canada for surveillance of diabetes services. The use of insurance data has a
number of advantages, including: 1) coverage of nearly the entire population, due to
publicly funded health insurance in these two countries; 2) these data are not subject
to recall bias; and 3) computerised databases already exist. The use of Medicare
occasions of service data (1993-1997) in NSW was found to be a reliable, timely and
cost-efficient way to monitor health service utilisation for people with diabetes.65 All
of the four diabetes process indicators could be constructed using Medicare data at
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the national level for Australia.5 However, Medicare data may underestimate the
number of HbA1c being undertaken due to ‘coning’.19 That is, pathology companies
can charge through Medicare only for the three most expensive tests undertaken even
when more tests were actually undertaken. For example, when four tests are ordered
to review the status of a patient with diabetes, it is possible that the HbA1c will be
the least expensive and will be dropped off the Medicare billing process. If specific
efforts are made to address the underestimation of HbA1c tests undertaken and to
report results on an annual basis (so far only reported once), information from these
process indicators will be useful for policy makers, health providers, and researchers.
In the US, Medicare claims data are used by the Centres for Medicare and Medicaid
Services to monitor quality of diabetes care for Medicare beneficiaries.66 There are
three types of subpopulations entitled to Medicare benefits: the elderly (aged ≥ 65
years), the disabled (aged < 65 years), and individuals with ESRD. The overall rates
for annual HbA1c tests, biennial eye examinations, and biennial lipid profiles were
68%, 68%, and 57%, respectively, demonstrating a considerable opportunity for
improvement.
One of the disadvantages in using administrative insurance data is that these data
include only information on those who use health services; for people with diabetes,
only those with a diagnosis from a health professional are included. Also,
administrative data lack detailed information on characteristics of patients such as
ethnicity, which prevents sub-group analysis. Another drawback is that insurance
data do not record the test results, for example, HbA1c and total cholesterol levels.
Electronic laboratory data are becoming more and more common in many OECD
countries. Therefore, it is possible to construct measures for HbA1c and lipid control
from such data sources. The challenge is how to link these data with other data such
as insurance billing records using a unique identifier for individual patients.

2.5.1.3. Auditing medical records
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In the UK, the Audit Commission conducted a one-off audit of clinical records in
1999 to assess completeness of annual structured diabetes reviews among hospital
outpatients.67 Although no primary care data were collected (as shown in the results
section of this review), it provided a profile of diabetes care in specialist settings.
The most recent development in diabetes audit includes initiation of the National
Clinical Audit Support Programme, aimed at assessing current diabetes care at the
primary care level and in hospitals, and reviewing progress towards achieving the
standards set out in the National Service Framework.68 The first national audit report
is expected to cover OECD diabetes process and proximal outcome indicators.
Clinical audit in the US is carried out by appointing accredited auditors from the
National Committee for Quality Assurance (NCQA) who collect performance data
on diabetes care annually using a standardised tool – the Health Plan Employer Data
and Information Set (HEDIS). The HEDIS Comprehensive Diabetes Care measures
consist of all the six OECD indicators relating to processes and proximal outcomes
of diabetes care. HEDIS data cover people enrolled in managed-care plans with
different types (commercial insurance, Medicare, and Medicaid). Managed care
organisations are the main source of health care services for persons with diabetes in
the US.62 These statistics do not cover people without health insurance (estimated to
be 45 million in the US, accounting for 16% of the whole population).51
A published national study sheds new light on the quality of health care (including
diabetes care) delivered to adults in the US.69 The study used a representative
random sample of adults living in the US to evaluate performance on 439 indicators
of quality of care for 30 acute and chronic conditions as well as preventive care. Data
were drawn from telephone interviews and reviews of medical records. With regard
to diabetes indicators employed, four of them are consistent with those used in this
review. It was reported that adherence to the processes relating to six monthly
HbA1c testing, ever-documented total cholesterol test, annual urine protein test, and
annual eye examinations, were 24%, 58%, 24%, and 14%, respectively. In addition,
adherence to blood pressure measurements at every visit was 64% (this indicator was
not included in the spectrum of OECD diabetes indicators). These results were
apparently lower than those reported by managed-health plans, indicating quality of
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diabetes care is lower in the nation as a whole than in those people with health
insurance.

2.5.1.4. Periodical national health survey

There are two national general-purpose public health surveys conducted periodically
in the US which include diabetes-related questions.62,70 The National Health and
Nutrition Examination Survey (NHANES) collects information every few years on a
national sample of approximately 40,000 people using face-to-face interviews and
physical and laboratory measurements. It asks participants whether they have a
history of diabetes and performs blood analyses. Therefore, NHANES is valuable in
generating national prevalence estimates for diabetes (diagnosed and undiagnosed) as
well as in assessing HbA1c control. The drawbacks of this survey are cost and
intrusiveness.
The Behavioural Risk Factor Surveillance System (BRFSS) provides state-based
information (43 states) on utilisation of diabetes-related services collected by
telephone interviews annually. Frequencies of HbA1c and eye examinations are
included in the questionnaire. While reporting new results on an annual base is a
major strength, the important weaknesses of BRFSS include recall biases from
respondents and inclusion of people with diagnosed diabetes only.
In Australia, the 1995 and 2001 National Health Survey (NHS) provided data for
estimating prevalence of self-reported diabetes. However, it did not have diabetesspecific contents in the questionnaire that allowed further analysis of utilisation of
diabetes services to be made. The prevalence of diabetes (diagnosed and
undiagnosed) was well established by the Australian Diabetes, Obesity, and Lifestyle
Study (AusDiab), a population-based study of 11,247 people from randomly selected
areas of Australia. Frequency of eye examinations among people with diagnosed
diabetes was reported using interview data, which is relevant to one of the OECD
indicators.
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In summary, the five selected countries have various data collection systems which,
to a certain extent, can be used to construct the OECD diabetes indicators. However,
the lack of standardisation of data collection methods for each indicator limits the
potential to monitor long-term trends of diabete care in a given country and makes
cross-country comparisons difficult. More standardised methods of data collection
need to be developed and tested among OECD contries which participate in the
diabetes indicator project.43

2.5.2. Caveats in interpreting OECD diabetes indicators
2.5.2.1. Tensions between diabetes performance indicators and clinical practice
guidelines

Diabetes clinical guidelines are intended to set optimal standards of care for
individual patients by accounting for age and severity of the disease. Unlike clinical
guidelines, performance indicators focus on measuring quality of care at a population
level and creating a basis for accountability and quality improvement in the health
care system.71 In diabetic populations with a variety of disease status, comparison of
care across healthcare systems becomes difficult if these important confounders
(patients’ age and health status) are not adjusted for.
For the above-mentioned reasons, performance indicators encompass a more
conservative “lowest acceptable level” of tolerable care instead of “ideal standards”,
to facilitate comparison across populations without a need for risk adjustment. For
example, with regard to frequency of HbA1c testing, the American Diabetes
Association’s guidelines recommend that HbA1c testing be performed at least once
every six months for people with stable blood glucose levels and every three months
in those whose therapy has changed or who are not meeting blood glucose goals;57
performance indicators, however, only measure whether HbA1c has been tested in
the last 12 months.
While clinical guidelines play an essential role in promoting best quality of care for
individuals, performance indicators have been primarily employed in an attempt to
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reflect quality of care in diabetic populations in a convenient and feasible way. It is
important to avoid interpretation of indicators as definitions of the “standard of care”.

2.5.2.2. Blood pressure control and foot examination: forgotten areas

The current proposed OECD indicators do not cover services relating to blood
pressure control and foot examinations, as these indicators are perceived as not
feasible to collect from administrative data sources. For example, whether blood
pressure has been checked or feet have been examined is usually not documented in
administrative records.
However, in this review, it was found that the most reliable data for current use were
obtained from auditing medical records — it is possible to extract data on blood
pressure control and foot examinations through this approach. Furthermore, with a
more widespread use of electronic medical records, review of medical records will be
less labour-intensive and more feasible.
Therefore, inclusion of blood pressure control and foot examinations in the spectrum
of OECD indicators would provide a holistic profile regarding quality of diabetes
care. Otherwise, exclusion of them may risk underestimating their importance in
clinical practice and discourage efforts to collect these indicators.

2.5.2.3. Treatments for diabetic patients

It is notable that treatments of diabetes have not been directly monitored by OECD
indicators, largely due to complexity in data collection. Treatments are tailored for
individuals depending on the patient’s disease status, and play crucial roles in
diabetes management. Clinical trials have found that a one percentage point
reduction in HbA1c levels would reduce micro-vascular complications by 25% to
30%

72,73

and a 10 mmHg reduction in blood pressure would decrease macro- and

micro-vascular complications and death rates by 32%.74 Improved control of blood
lipids can reduce risk of coronary heart disease by 39% and risk of death by 43%.75
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RAND’s Quality Assessment Tools System offers indicators relating to diabetes
treatment,76 and application of these indicators in a national study in the US has
provided insight into adherence to recommended treatment regimens. For newly
diagnosed diabetics 56% received dietary and exercise counselling. In type 2 diabetic
patients, use of oral hypoglycaemic agents for those who failed dietary therapy was
38% and use of insulin for those who failed oral hypoglycaemics was 39%. 55% of
diabetics were offered an ACE inhibitor within 3 months of the notation of
proteinuria unless contraindicated.
The AusDiab study reported the treatment pattern among Australian adults with type
2 diabetes.55 While 32% of diabetes patients were on diet regime only, 58% used oral
hypoglycaemic agents only, and 10% took insulin. Bailie and colleagues reported
pharmaceutical and non-pharmaceutical interventions for diabetes patients in remote
Aboriginal communities in the Northern Territory.77 During the 3-year study period,
75-79% of Aboriginal patients took oral hypoglycaemic agents, 4-7% used insulin,
and around 30-40% received diet, exercise, smoking and alcohol counselling in the
previous 3 months.

2.5.3. Quality gaps in diabetes care: summary and potential for improvement

Measured by OECD diabetes indicators, considerable gaps were revealed in the five
selected countries in relation to both optimal diabetes care and availability of quality
data. There is considerable room for improvement in both areas.
In Australia, key processes of care were delivered annually to 30-50% of patients
who enrolled at general practice diabetes registers and to 60-90% of those who
attended specialist diabetes clinics. For patients with known laboratory results, about
60% had good blood glucose control in general practice, 40% in specialist care, and
50% had good lipid control in both settings. With regard to data issues, one of the
priorities is to recruit more patients in the diabetes registers for practices with low
coverage rates for diagnosed patients (range 3%-90% in year 2002).
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In Canada, the processes and proximal outcomes of diabetes care are unknown at the
national level. However, the recently established National Diabetes Surveillance
System will serve as a vehicle to narrow the current information gap.
New Zealand demonstrates that better quality of care is achievable by introduction of
a nation wide free diabetes check programme coupled with data collection initiatives:
70-90% of patients registered with primary care diabetes registers had annual
delivery of key processes, and more than 70% of them also achieved acceptable
HbA1c control (< 8.0%). Further implementation of the program will ensure its
maximum reach to the diabetic population (current coverage rate is 52%).
In the US, the most comprehensive and timely data are reported by the National
Committee for Quality Assurance to measure performance of managed care plans. Of
the enrolees with diabetes in managed care plans, 70-90% had annual HbA1c and
blood lipid tests, and 40-60% had annual screening for kidney and eye
complications. While 20-40% of them achieved good lipid control, 30-50% had poor
glucose control (HbA1c > 9.5%).
In the UK, 70-90% of patients who attended specialist clinics at hospitals had annual
tests for key processes of diabetes care. A national diabetes clinical audit has been
carried out and will close the information gap in the primary care setting.

2.5.4. The need for information on indigenous populations in relation to
processes and proximal outcomes of diabetes care
2.5.4.1. Information inequity in monitoring and preventing diabetic complications

The process and proximal indicators offer effective tools which facilitate prevention
and early detection of diabetes-related complications. However, the evidence in this
review is especially deficient in these areas for indigenous populations. From New
Zealand and Canadian experiences, with specific commitment to data collection for
indigenous populations, it is possible to obtain parallel information for these
populations in relation to key indicators of diabetes care.
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2.5.4.2. Challenges and opportunities for Australia

In a broader context, the need for Indigenous health information in Australia has
been recognised since at least 1955.78 In 2002, the National Health Information
Management Group identified Indigenous health information as a continuing priority
area for further development. Lack of commitment and effective flow-through were
identified as the most important reasons for the lack of improvement in the quality of
Indigenous health information.
To address the information gap, there is an urgent need to establish diabetes registers
for Indigenous people in primary care settings (Indigenous community-controlled
health services, state/territory funded services and general practice), to effectively
identify and recruit Indigenous patients, and to provide data to support quality
improvement. In particular, there is a major gap in data on blood pressure control in
diabetes patients, which is difficult to collect from routine administrative datasets,
but which can be collected from diabetes registers.
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Chapter 3 Effectiveness of Chronic Care Model oriented
interventions to improve quality of diabetes care: a
systematic review

3.1. Introduction
3.1.1. Development of the Chronic Care Model

The Chronic Care Model (CCM), a conceptual model for improving chronic illness
care, was first described in an article published in 1998 by Wagner.79 It was
developed on the basis of an examination of literature which reported successful
practice and system changes leading to improved chronic illness care, and on a
consensus among experts from medicine, nursing, health services research, patient
education, quality improvement, and accreditation.80,81
The CCM describes the interacting system components which are required for
providing high quality chronic illness care (see Figure 3.1). Within a healthcare
system, there are four components at the practice level: self-management support,
delivery system design, decision support, and clinical information systems. A higher
level component, organisation of health care, plays an overarching role to guide
practice level development. A broader component, the community, provides
necessary resources and policies which are linked to chronic illness care. The
development and integration of these components is seen to foster productive
interactions between prepared, proactive health providers and informed, activated
patients. As a result, patients’ outcomes are expected to be improved.
The CCM has gained considerable attention and has been used in a variety of health
care organisations. In the United States, more that 100 healthcare organisations,57
including hospital systems, academic health centres, and community health systems,
have completed the national chronic condition quality improvement programs using
the CCM framework.82 In Canada, the CCM has been applied in the Capital Health
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Region of Victoria, British Columbia to develop and evaluate a region-wide initiative
to improve the outcomes of people with diabetes and those at risk of diabetes.83 It
was suggested that the CCM could help the National Health Service (NHS) in the
UK to focus on wider policies for generic chronic illness care, rather than
implementation

of

service

frameworks

for

selected

chronic

conditions.84

Furthermore, the CCM has been adopted and expanded by the WHO to develop an
Innovative Care for Chronic Conditions (ICCC) framework, which serves as a basis
for policy development and system redesign in global contexts.85

Figure 3.1 The Chronic Care Model (CCM)79

Despite its popularity and plausibility, application of the CCM86 tends to focus on
management of established chronic illness but pays less attention to the important
area of prevention of chronic illness. Given the increasing burden of chronic illness
worldwide and the fact that most chronic illness is preventable,87 an innovative
model like the CCM should guide its users to design heath care systems addressing
both prevention and management of chronic illness. Limitations of the CCM in
addressing prevention will be discussed in Chapter 10, with suggestion on how the
model could be enhanced in this regard.
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3.1.2. Evidence base for the Chronic Care Model

Several published studies have demonstrated the implementation of the CCM in
clinical practices and observed improved quality of care.86,88-90 However, these
evaluations employed uncontrolled before-and-after study designs, making it difficult
to conclude whether the changes in patient care resulted from the interventions or
other un-measured factors. Although the effect of implementation of the complete
CCM has not been assessed using rigorous study designs, such as randomised
controlled trials, many of its components have been the subject of studies using
controlled designs.
An attempt to use higher standard studies to support the effectiveness of the CCM
components on diabetes care has been made by Bodenheimer and colleagues.91 They
re-analysed studies identified by a Cochrane review which assessed the effects of
interventions targeting health professionals and the structure of care on diabetes
management in primary health care.92 However, the scope designated in the CCM is
broader than that covered by the Cochrane review, where some relevant studies
might have been systematically excluded from the analysis by Bodenheimer.
Therefore, the effectiveness of the full CCM components has not yet been
systematically reviewed.

3.1.3. Aims of this review

1. To systematically identify studies of diabetes care which assess effects of
interventions featuring the CCM components;
2. To examine the extent to which interventions featuring the CCM components
improve diabetes care; and
3. To determine relative effectiveness of different CCM components on diabetes
care.
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3.2. Methods
3.2.1. Criteria for selecting studies
3.2.1.1. Types of studies

Two types of studies will be included: randomised controlled trials (RCTs) and
controlled before and after studies (CBAs).

3.2.1.2. Types of populations

Participants in studies were required to meet the following three criteria:
1. Diagnosis of type 1 or type 2 diabetes;
2. Aged 16 years or more;
3. Non-hospitalised patients, who received care in a primary care, outpatient, or
community setting.
Studies that focused on gestational diabetes were excluded.

3.2.1.3. Classification of interventions

Studies included are those with interventions targeting organisational systems,
management, professionals, or patients using systematically developed approaches
for diabetes care (detailed in Table 3.1). Studies aimed exclusively at evaluations of
single treatment methods (eg psychotherapy or specific drugs) and drug compliance
studies were excluded. In line with the concept of the CCM, intervention components
were classified into six categories (Table 3.1). We will report the proportions of
interventions using each of the different components, as well the proportions with
one, two, three, four, five, or six components.
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Table 3.1 Classification of interventions
Intervention component
Organisational influence*

Feature
• Organisational goals and resources for chronic illness care
• Quality improvement strategies
• Incentives

Community linkages

• Linking patients to outside resources
• Activities with community based organisations
• Professionals working out in the community

Self-management support

• Interventions based on technological aids to promote self-care
• Self-help groups
• Family-oriented supports
• Motivational support
• Behaviour therapy

Decision support

• Practice guidelines
• Provider education
• Involvement of specialists in improving primary care

Delivery system design

• Practice team functioning
• Patient care planning and follow-up
• Coordination between primary care and specialist services

Clinical information systems

• Disease registry
• Reminders to providers
• Feedback to providers

*`We use ‘organisational influence’ to replace the original term ‘organisation of health care’ in the CCM.

3.2.1.4. Outcome measures

1. Intermediate patient outcomes:
• HbA1c control
• Systolic and diastolic blood pressure control
• Blood lipid control (including total cholesterol, HDL, LDL, and
triglycerides)
2. Provider adherence to guideline-recommended processes of diabetes care:
• Adherence to recommended testing frequency of glycaemia (e.g.
measuring HbA1c at least once within a specific time period)
• Adherence to recommended testing frequency of blood pressure
• Adherence to recommended testing frequency of blood lipids
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• Adherence to recommended screening practices for retinopathy (e.g.
retinal examinations or visits to ophthalmologists)
• Adherence to recommended screening practices for nephropathy (e.g.
measuring albuminuria)
• Adherence to recommended screening practices for neuropathy (e.g. foot
examinations)
• Adherence to recommended patient education/counselling regarding diet,
exercise, smoking and alcohol
• Adherence

to

recommended

vaccinations

(e.g.

influenza

and

pneumococcal vaccines)
• Adherence to treatment choices for achieving glycaemic control (e.g.
specific medication initiation or adjustment)
• Adherence to treatment choices for managing cardiovascular disease (e.g.
lipid-lowering medications, antihypertensives, ACE inhibitors, or aspirin)
We only included patient outcome and provider adherence data obtained by chart
reviews, direct clinical examinations, or through clinical information systems. Data
from patient or provider self-reporting were excluded.

3.2.2. Search strategy for identification of studies

A. The following electronic databases were searched:
Cochrane Effective Practice and Organisation of Care (EPOC) specialised register,
the Cochrane Controlled Trials Register (CCTR) (Cochrane Library Issue 2, 2005),
and MEDLINE (1966 to Dec 2004).
We adapted search strategies recommended by the Cochrane Metabolic and
Endocrine Disorders Group,93 Cochrane Effective Practice and Organisation of
Care,94 and other Cochrane reviews.92,95-97 The final OVID-MEDLINE search
strategy is shown in Appendix 1, and was adapted for use with the other databases.
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B. References of published systematic reviews related to diabetes care
We identified systematic reviews or meta-analyses related to diabetes care by
searching two electronic databases in the Cochrane Library (keyword “diabetes
mellitus” was used): the Cochrane Database of Systematic Reviews (CDSR) and
Database of Abstracts of Reviews of Effects (DARE). Systematic reviews (or metaanalyses) with their aims related to any areas defined in Table 3.1 were retrieved to
obtain their reference lists.
C. Reference list of each retrieved article was scanned to identify further studies.

3.2.3. Review process and data abstraction

Initially, all abstracts of studies identified by the electronic and hand search were
screened by a single reviewer (the author) against the inclusion criteria, to identify
potential studies which merited full-text reviews. The author repeated this process to
ensure the reliability for selection into the review. The full articles of all studies for
which abstracts were identified as possibly meeting the inclusion criteria at either
screening were retrieved for further assessment.
At the full-text level, a standardised abstraction form (see Appendix 2) was used to
extract information on study characteristics, interventions, outcomes, and design
quality.
When a single study led to multiple publications (e.g. a methods paper followed by a
results paper), all relevant papers were reviewed together and one single form was
used to collect data.
When a single study involved several intervention arms (versus a control arm), each
pair of intervention and control arms was considered as a separate comparison. For
example, if a study composed of 3 intervention arms and 1 control arm, three data
abstraction forms were used for each of three comparisons.
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Outcomes in each study, where possible, were reported in the following ways:
• Patient outcomes (HbA1c, blood pressure, total cholesterol, HDL, LDL, and
triglycerides): mean and standard deviation for each of the intervention and
control arms before and after the intervention; and
• Provider adherence to processes of diabetes care (testing of HbA1c, blood
pressure, blood lipids, screening for retinopathy, nephropathy, neuropathy,
lifestyle counselling, and treatments for glycaemia and CVD): percentages of
patients in each of the intervention and control arms who received relevant
processes of care before and after the intervention.

3.2.4. Quality assessment

As part of data collection, quality assessment for each included study was conducted
by using a standardised assessment tool (see Appendix 2 for details). The tool was
developed by the Effective Public Health Practice Project and consists of six quality
criteria:98
• Selection bias
• Allocation bias
• Confounders
• Blinding of outcome assessors
• Data collection methods
• Withdrawals and dropouts
Each of these six criteria was rated as ‘strong’, ‘moderate’, or ‘weak’ in quality for a
given study by using predetermined standards (appendix 2). Each study also received
an overall assessment of strong, moderate or weak quality by the following
definition: 1) strong – at least four of six criteria were rated as strong, with no weak
ratings; 2) moderate – one criterion was rated as weak; and 3) weak – two or more
criteria were rated as weak.
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3.2.5. Statistical analysis

Following the method employed in a recent systematic review of quality
improvement strategies for diabetes care,99 we calculated effect sizes for each single
study using the following formulas:
• Patient intermediate outcomes:
Net reduction in HbA1c = (Post-intervention HbA1c – Pre-intervention HbA1c) study group –

(Post-intervention HbA1c – Pre-intervention HbA1c) control group
Using similar formulas as above, net reductions in systolic and diastolic blood
pressure, total cholesterol, LDL, and triglycerides were also calculated. In addition,
net increase in HDL was calculated, as an increase in HDL value represented an
improvement.
• Provider adherence to processes of diabetes care:
Net improvement in adherence = (Post-intervention adherence – Pre-intervention adherence)study group

– (Post-intervention adherence – Pre-intervention adherence) control group
The net improvement in adherence was calculated for each process of care reported
in a given study. For studies which reported percentages of patients who failed to
receive specific processes, the complementary percentages of patients who
succeeded in receiving targeted processes were used, ensuring reporting of the
direction of effect in a consistent way.
Median and interquartile range were used to quantitatively summarise effect sizes of
included studies (comparisons) in this review. With regarding to patient outcomes,
median net reductions in HbA1c, blood pressure and total cholesterol were reported
by types of study design (RCTs versus CBAs) and by all studies employing a given
CCM component.
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With respect to provider adherence, we first calculated a median net improvement in
adherence to processes of care for a given study. For example, a study may report
one process involving adherence to annual HbA1c testing, another related to annual
screening for retinopathy, and a third for annual influenza vaccination. That means,
there would be three values denoting net improvements in adherence. A median
value of these three values would be calculated, which is treated as the primary net
improvement in provider adherence for that particular study. After that, a median
primary net improvement in provider adherence across studies was reported.
A non-parametric test, the Wilconxon-Mann-Whitney rank-sum test, when
appropriate, was used for comparison of median effects. Potential publication bias
was explored by using an inverted funnel plot for patient HbA1c outcome.100
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3.3. Results
3.3.1. Search results

615 abstracts were initially identified by the electronic and hand search (Figure 3.2).
Of those abstracts, 90 met our explicit inclusion criteria and their full-texts were
retrieved for data abstraction. During the full-text review, 25 papers failed to meet
inclusion criteria, and the remaining 65 papers were included for the current review.
These 65 papers reported 62 studies, with a total of 69 comparisons.

Figure 3.2 Search results
615 abstracts identified
563 identified by electronic search
52 identified from references of published
reviews

525 abstracts rejected
63 study designs did not meet inclusion criteria
128 populations or conditions did not meet
inclusion criteria
176 clinical drug or procedure trials
70 outcomes did not meet inclusion criteria
88 reviews, editorials or case reports

90 Full papers of potentially relevant
studies retrieved

25 Papers rejected
12 outcomes did not meet inclusion criteria
8 interventions did not meet inclusion criteria
5 study designs did not meet inclusion criteria

65 papers reporting on 62 studies (69
comparisons)
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3.3.2. Characteristics of included studies

Characteristics of included studies (comparisons) are shown in Table 3.2. These
studies were conducted in 15 countries. Nearly half of the included studies were from
the US, followed by the Netherlands and UK. Two were from Australia. 18% of
included studies were conducted among selected patients with poor control of
diabetes, and 10% among socioeconomically disadvantaged populations. Median
intervention duration was 1 year, with a minimum period of 3 months and maximum
period of up to 9 years. Median sample size was 265 people. 39 studies (63% of
total) were RCTs, and 23 (37%) were CBAs. A detailed summary of each included
study is presented in Appendix 3.

Table 3.2 Characteristics of included studies and comparisons
Characteristics

Number of studies (%)
N=62

Number of comparisons (%)
N=69

30 (48%)
9 (15%)
7 (11%)
2 (3%)
14 (23%)

34 (49%)
11 (16%)
7 (10%)
3 (4%)
14 (21%)

11 (18%)
6 (10%)

12 (17%)
7 (10%)

2 (3%)
32 (52%)
28 (45%)
1 (0.25-9)
-

4 (6%)
31 (45%)
34 (49%)
1 (0.25-9)
265 (28-22,971)

39 (63%)
23 (37%)

43 (62%)
26 (38%)

Country
US
Netherlands
UK
Australia
Other countries
Population
Selected patients with poor control
Socioeconomically disadvantaged
Year of publication
1980’s
1990’s
2000-2004
Intervention duration (years), median (range)
Sample size, median (range)
Study design
RCTs
CBAs

3.3.3. Types and numbers of components used in interventions

Around half of included comparisons employed decision support, self-management
support, delivery system design, or clinical information systems in their interventions
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(Table 3.3). In contrast, only 3 comparisons included organisational influence as part
of their interventions, and 2 employed community linkages.

Table 3.3 Types of Chronic Care Model components used in interventions
CCM component

No. of comparisons
RCTs

No. of comparisons
CBAs

Combined

% of total
(n=66)

1
1
27
20
19
12

2
1
8
18
12
18

3
2
35
38
31
30

4%
3%
51%
55%
45%
44%

Organisational influence
Community linkages
Self-management support
Decision support
Delivery system design
Clinical information
systems

Table 3.4 shows the number of CCM components used in interventions. 28% of all
studies included only a single component, and 48% included two components. The
maximum number of components employed by any single study was four.

Table 3.4 Number of Chronic Care Model components used in interventions
Number of components

No. of comparisons
RCTs

No. of comparisons
CBAs

Combined

% of
total

13
23
7
0

6
10
7
3

19
33
14
3

28%
48%
20%
4%

Single component
2 components
3 components
4 components

3.3.4. Methodological quality

Overall the methodological quality of RCTs was more rigorous than that of CBAs
(Table 3.5). Of 39 RCTs, 23 (59%) were rated as strong in quality, 11 (28%) as
moderate, and only 5 (13%) as weak. In contrast, 13% of CBAs were rated as strong
in quality, 39% as moderate, and 49% as weak in quality. A further explanation of
each quality criterion is presented as follows:
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Control of selection bias: rating of ‘strong’ means that study participants are likely to
be representative of the target population (not from a referred source or based on
volunteer patients) and that more that 80% of eligible patients agreed to participate.
This was met in 13 of 39 RCTs and in 5 of 23 CBAs.
Control of allocation bias: the quality assessment tool we used considered all RCTs
as strong and all CBAs as moderate in controlling allocation bias. A further
examination of the 39 RCTs showed that 17 reported the method of randomisation,
and 8 reported concealed allocation to intervention and control groups.
Control of confounders: rating of strong means that there are no between group
differences for important confounders prior to the intervention, or if there are some,
they are adequately managed in the data analysis. 26 of 39 RCTs and 8 of 23 CBAs
met this criterion.
Blinding of outcome assessors: outcomes were assessed blindly in 26 RCTs and 12
CBAs.
Data collection methods: rating of strong means data collection tools are shown or
known to be valid and reliable. This was met in 14 RCTs and 8 CBAs.
Control of withdrawals and dropouts: rating of strong means that more than 80% of
participants completed the study. 25 RCTs and 11 CBAs met this criterion.
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Table 3.5 Methodological quality of included studies
Quality assessment
Control of selection bias
Strong
Moderate
Weak
Control of allocation bias
Strong
Moderate
Weak
Control of confounders
Strong
Moderate
Weak
Blinding of outcome assessors
Strong
Weak
Data collection methods
Strong
Moderate
Weak
Control of Withdrawals and dropouts
Strong
Moderate
Weak
Overall quality assessment
Strong
Moderate
Weak

No. of RCTs (%)
(N=39 studies)

No. of CBAs (%)
(N=23 studies)

13 (33%)
26 (67%)
0 (0%)

5 (22%)
12 (52%)
6 (26%)

39 (100%)
0
0

0
23 (100%)
0

26 (67%)
4 (10%)
9 (23%)

8 (35%)
0 (0%)
15 (65%)

26 (67%)
13 (33%)

12 (52%)
11 (48%)

14 (36%)
25 (64%)
0 (0%)

8 (35%)
15 (65%)
0 (0%)

25 (64%)
9 (23%)
5 (13%)

11 (48%)
8 (35%)
4 (17%)

23 (59%)
11 (28%)
5 (13%)

3 (13%)
9 (39%)
11 (48%)

3.3.5. Impact of different intervention components on diabetes care
3.3.5.1. Impact on patient outcomes

Effects of different intervention components on HbA1c control are shown in Table
3.6. 46 comparisons had sufficient data to allow for calculation of effect sizes in
terms of net reduction in HbA1c. Overall, the median reduction in HbA1c was
0.49%. RCTs tended to report smaller effect sizes than CBAs did (0.40% versus
0.72%).
Studies which included community linkages or organisational influence reported
greatest reduction in HbA1c (1.90% and 0.73% respectively). It was noted that effect
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sizes estimated for organisational influence and community linkages were based on
only one or two CBAs. Therefore, these findings are less robust than the estimated
median effect sizes for the other intervention components involving a larger number
of studies. For this reason, we mainly compared effect sizes among the four practice
level intervention components.
For four practice level intervention components, studies involving delivery system
design had the largest reduction in HbA1c (0.60%), followed by those with selfmanagement support (0.55%), decision support (0.49%), and clinical information
systems (0.35%).

Table 3.6 Effects of different intervention components on HbA1c (%) control

Intervention component
Organisational influence
Community linkages
Self-management support
Decision support
Delivery system design
Clinical information
systems
All interventions

Median reduction in HbA1c (interquartile range)*
N=number of comparisons
RCTs

CBAs

Total

N=0
N=0
0.49 (0.20, 0.90)
N=22
0.45 (0.03, 0.78)
N=12
0.3 (0.00, 0.90)
N=15
0.25 (0.10, 0.37)
N=6
0.40 (0.10, 0.70)
N=31

0.73 (0.56, 0.90)
N=2
1.9
N=1
0.85 (0.6, 1.00)
N=6
0.58 (0.21, 1.10)
N=10
0.9 (0.6, 1.9)
N=9
0.66 (0.21, 1.90)
N=10
0.72 (0.33, 1.10)
N=15

0.73 (0.56, 0.90)
N=2
1.9
N=1
0.55 (0.26, 0.99)
N=28
0.49 (0.10, 0.86)
N=22
0.60 (0.15, 1.09)
N=24
0.35 (0.15, 0.91)
N=16
0.49 (0.20, 0.90)
N=46

* When N≤4, data in brackets are the minimal and maximal values rather than the 25th and 75th percentiles.

As shown in Table 3.7, strong quality RCTs and CBAs tended to report a greater
reduction in HbA1c when compared with moderate/weak quality RCTs and CBAs
(0.60% versus 0.40%).
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Table 3.7 Effects of interventions on HbA1c (%) control by quality of studies

Intervention component

Organisational influence
Community linkages
Self-management support
Decision support
Delivery system design
Clinical information
systems
All interventions

Median reduction in HbA1c (interquartile range)*
N=number of comparisons
Strong quality
RCTs+CBAs

Moderate/weak
quality RCTs+CBAs

Total

N=0
N=0
0.60 (0.40, 0.90)
N=14
0.60 (0.48, 0.71)
N=7
0.60 (0.20, 0.71)
N=13
0.50 (0.20, 0.60)
N=5
0.60 (0.30, 0.86)
N=19

0.73 (0.56, 0.90)
N=2
1.9
N=1
0.45 (0.10, 1.00)
N=14
0.37 (0, 1.10)
N=15
0.90 (0.10, 1.9)
N=11
0.33 (0.10, 1.90)
N=11
0.40 (0.10, 1.00)
N=27

0.73 (0.56, 0.90)
N=2
1.9
N=1
0.55 (0.26, 0.99)
N=28
0.49 (0.10, 0.86)
N=22
0.60 (0.15, 1.09)
N=24
0.35 (0.15, 0.91)
N=16
0.49 (0.20, 0.90)
N=46

* When N≤4, data in brackets are the minimal and maximal values rather than the 25th and 75th percentiles.

Effects of different intervention components on blood pressure control are shown in
Table 3.8 and Table 3.9. 26 comparisons had sufficient data to allow for quantitative
analysis (25 with both systolic and diastolic results and remaining 1 with systolic
results only). Overall, studies reported a median reduction of systolic (diastolic)
blood pressure by 1.2 (1.0) mmHg. RCTs appeared to have greater effect sizes than
CBAs. Studies with intervention components of delivery system design or selfmanagement support were likely to achieve greater reduction in blood pressure.
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Table 3.8 Effects of different intervention components on systolic blood pressure
(mmHg) control

Intervention component
Organisational influence
Community linkages
Self-management support
Decision support
Delivery system design
Clinical information
systems
All interventions

Median reduction in systolic BP (interquartile range)*
N=number of comparisons
RCTs

CBAs

Total

N=0
-4.0
N=1
3.1 (-1.0, 7.6)
N=11
1.3 (0, 3.8)
N=13
4.2 (0.7, 7.6)
N=5
-2 (-3.0, 3.1)
N=5
1.2 (-2.0, 4.2)
N=18

N=0
1.7
N=1
0.3 (-0.9, 1.7)
N=5
-0.3 (-3.1, 1.3)
N=6
0.4 (-5.3, 3.0)
N=4
0.3 (-3.1, 1.7)
N=7
0.8 (-2.0, 3.0)
N=8

N=0
-1.2 (-4.0, 1.7)
N=2
1.4 (-1.0, 7.3)
N=16
1.1 (-3.0, 3.8)
N=19
1.7 (-0.9, 4.3)
N=9
-0.3 (-3.1, 2.4)
N=12
1.2 (-2.0, 4.2)
N=26

* When N≤4, data in brackets are the minimal and maximal values rather than the 25th and 75th percentiles.

Table 3.9 Effects of different intervention components on diastolic blood
pressure (mmHg) control

Intervention component
Organisational influence
Community linkages
Self-management support
Decision support
Delivery system design
Clinical information
systems
All interventions

Median reduction in diastolic BP (interquartile range)*
N=number of comparisons
RCTs

CBAs

Total

N=0
-3.0
N=1
1.7 (-1.0, 4.0)
N=10
1.5 (0, 3.5)
N=13
-0.4 (-3.0, 3.2)
N=4
1.0 (-3.0, 1.5)
N=5
1.0 (-1.0, 3.5)
N=17

N=0
2.0
N=1
0.9 (-2.1, 2.0)
N=5
-1.0 (-3.0, 0.9)
N=6
1.5 (-0.6, 2.5)
N=4
0 (-3.0, 2.0)
N=7
0.5 (-2.5, 2.5)
N=8

N=0
-0.5 (-3.0, 2.0)
N=2
1.0 (-1.0, 4.0)
N=15
0.9 (-1.0, 2.9)
N=19
1.5 (-2.5, 2.6)
N=8
0.5 (-3.0, 1.8)
N=12
1.0 (-1.0, 2.9)
N=25

* When N≤4, data in brackets are the minimal and maximal values rather than the 25th and 75th percentiles.
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Effects of interventions on total cholesterol control are presented in Table 3.10. 17
comparisons had sufficient data to allow for quantitative analysis. Overall, studies
reported a median reduction of 0.12 mmol/L in total cholesterol. RCTs reported a
smaller reduction than CBAs (0.10 versus 0.35). Studies with self-management
support components had highest reduction in total cholesterol (0.33 mmol/l).

Table 3.10 Effects of different intervention components on total cholesterol
(mmol/L) control

Intervention component
Organisational influence
Community linkages
Self-management support
Decision support
Delivery system design
Clinical information
systems
All interventions

Median reduction in total cholesterol (interquartile range)*
N=number of comparisons
RCTs

CBAs

Total

N=0
0
N=1
0.11 (0, 0.83)
N=8
0.10 (0.10, 0.12)
N=6
0.11 (0.06, 0.44)
N=6
0.10 (0, 0.10)
N=3
0.10 (0.03, 0.28)
N=12

N=0
N=0
0.39 (0.33, 0.65)
N=4
0.36 (0.28, 0.65)
N=4
0.36 (0.30, 0.42)
N=2
0.36 (0.28, 0.65)
N=4
0.35 (0.30, 0.42)
N=5

N=0
0
N=1
0.33 (0.05, 0.66)
N=12
0.19 (0.10, 0.42)
N=10
0.21 (0.08, 0.43)
N=8
0.25 (0.10, 0.42)
N=7
0.12 (0.10, 0.42)
N=17

* When N≤4, data in brackets are the minimal and maximal values rather than the 25th and 75th percentiles.

A few studies reported lipid profile in terms of HDL, LDL or triglycerides, and
median effects of relevant parameters are summarised as follows: 1) median increase
in HDL (interquartile range) [number of studies]: -0.01 mmol/L (-0.04, 0.03) [7]; 2)
median reduction in LDL: 0.10 (-0.10, 0.43) [7]; and 3) median reduction in
triglycerides: 0.18 (0.11, 0.46) [8].

3.3.5.2. Impact on provider adherence

Effects of different intervention components on provider adherence are shown in
Table 3.11. 23 comparisons were suitable for quantitative analysis. Overall, studies
reported a median improvement in provider adherence by 7 percentage points. Effect
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sizes tended to be smaller in RCTs than in CBAs (6.0% versus 9.7%). Studies
involving delivery system design had the highest improvement in provider adherence
(10.3%), followed by those involving self-management support (9.0%), decision
support (8.5%), and clinical information systems (7.5%).

Table 3.11 Effects of different intervention components on provider adherence
to processes of diabetes care

Intervention component
Organisational influence
Community linkages
Self-management support
Decision support
Delivery system design
Clinical information
systems
All interventions

Median increase in provider adherence (interquartile range)*
N=number of comparisons
RCTs

CBAs

Total

N=0
7.0%
N=1
7.0% (2.8%, 18.5%)
N=7
3.8% (2.4%, 18.3%)
N=9
9.5% (6.0%, 21.0%)
N=6
5.4% (2.2%, 9.5%)
N=8
6.0% (2.4%, 18.3%)
N=15

6.0%
N=1
N=0
22.0%
N=1
10.3% (6.0%, 22.0%)
N=7
10.3% (2.0%, 22.0%)
N=3
9.7% (6.3%, 12.0%)
N=6
9.7% (6.2%, 17.0%)
N=8

6.0%
N=1
7.0%
N=1
9.0% (4.4%, 20.3%)
N=8
8.5% (2.9%, 19.7%)
N=16
10.3% (6.0%, 21.0%)
N=9
7.5% (3.4%, 11.0%)
N=14
7.0% (2.8%, 18.3%)
N=23

* When N≤4, data in brackets are the minimal and maximal values rather than the 25th and 75th percentiles.

As shown in Table 3.12, strong quality RCTs and CBAs reported a lesser increase in
provider adherence to processes of care than did moderate/weak quality RCTs and
CBAs (2.8% vs 8.0%).
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Table 3.12 Impacts of interventions on provider adherence to processes of
diabetes care by quality of studies

Intervention component

Organisational influence
Community linkages
Self-management support
Decision support
Delivery system design
Clinical information
systems
All interventions

Median increase in provider adherence (interquartile range)*
N=number of comparisons
Strong quality
RCTs+CBAs

Moderate/weak
quality RCTs+CBAs

Total

N=0
N=0
6.9% (1.4%, 17.6%)
N=4
5.2% (2.0%, 21.0%)
N=6
9.5% (2.0%, 21.0%)
N=6
5.0% (1.1%, 9.5%)
N=4
2.8% (2.0 11.0%)
N=9

6.0%
N=1
7.0%
N=1
12.8% (6.5%, 20.3)
N=4
9.7% (3.8%, 18.3%)
N=10
10.3% (6.0%, 22.0%)
N=3
8.0% (3.8%, 12.0%)
N=10
8.0% (6.0%, 18.3%)
N=14

6.0%
N=1
7.0%
N=1
9.0% (4.4%, 20.3%)
N=8
8.5% (2.9%, 19.7%)
N=16
10.3% (6.0%, 21.0%)
N=9
7.5% (3.4%, 11.0%)
N=14
7.0% (2.8%, 18.3%)
N=23

* When N≤4, data in brackets are the minimal and maximal values rather than the 25th and 75th percentiles.

3.3.5.3. Impact on diabetes care: alternative analyses

Based on the above analyses, the apparent effect of any particular intervention
component may be confounded by the presence of other components in the same
intervention. We therefore compared interventions with a particular component to
those interventions with no such component, in order to provide some indication of
the attributable effect of a given component. Again, we mainly focused on the four
CCM components which were employed in a number of studies.
Comparisons of net reduction in HbA1c, blood pressure and total cholesterol, and net
improvement in provider adherence between interventions with a particular
component and those interventions with no such component are presented in Table
3.13, Table 3.14, Table 3.15, and Table 3.16, respectively. Interestingly, across this
spectrum of outcome measures, interventions with the self-management support and
delivery system design components tended to have greater effect sizes than those
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with no such components, although those differences were not statistically
significant.

Table 3.13 Comparison of HbA1c control between interventions with a
particular component and those interventions with no such component
No. of studies

Median reduction in HbA1c
(interquartile range)*

P value†

Organisational influence
No organisational influence

2
44

0.73 (0.56, 0.90)
0.45 (0.15, 0.94)

0.4669

Community linkages
No community linkages

1
45

1.9
0.48 (0.20, 0.90)

0.1223

Self-management support
No self-management support

28
18

0.55 (0.26, 0.99)
0.35 (0.05, 0.86)

0.1993

Decision support
No decision support

22
24

0.49 (0.10, 0.86)
0.45 (0.20, 0.94)

0.9299

Delivery system design
No delivery system design

24
22

0.60 (0.15, 1.09)
0.45 (0.20, 0.72)

0.5163

Clinical information systems
No clinical information systems

16
30

0.35 (0.15, 0.91)
0.53 (0.20, 0.90)

0.6948

Intervention with

* When N≤4, data in brackets are the minimal and maximal values rather than the 25th and 75th percentiles.
† P value is based on Wilcoxon-Mann-Whitney rank-sum test for non-parametric comparison.
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Table 3.14 Comparison of blood pressure control between interventions with a
particular component with those interventions with no such component
Intervention with

n

Median reduction in SBP
(interquartile range)*

P
value†

Median reduction in DBP
(interquartile range)*

P value†

Organisational influence
No organisational influence

0
26

1.2 (-2.0. 4.2)

-

-

25

1.0 (-1.0, 2.9)

Community linkages
No community linkages

2
24

1.2 (-4.0, 1.7)
1.2 (-1.5, 4.3)

0.5005

2
23

-0.5 (-3.0, 2.0)
1.0 (-1.0, 3.5)

0.5804

Self-management support
No self-management support

16
10

1.4 (-1.0, 7.3)
1.0 (-3.0, 3.1)

0.3844

15
10

1.0 (-1.0. 4.0)
0.5 (-3.0, 1.9)

0.3032

Decision support
No decision support

19
7

1.1 (-3.0, 3.8)
1.7 (-2.0, 8.7)

0.4699

19
6

0.9 (-1.0, 2.9)
1.5 (-3.0, 6.0)

0.5874

Delivery system design
No delivery system design

9
17

1.7 (-0.9, 4.3)
1.1 (-3.0, 3.1)

0.4668

8
17

1.5 (-2.5, 2.6)
1.0 (-1.0, 3.5)

0.8379

Clinical information systems
No clinical information systems

12
14

-0.3 (-3.1, 2.4)
2.2 (0, 7.6)

0.1426

12
13

0.5 (-3.0, 1.8)
1.9 (0, 4.0)

0.0960

n

* When N≤4, data in brackets are the minimal and maximal values rather than the 25th and 75th percentiles.
† P value is based on Wilcoxon-Mann-Whitney rank-sum test for non-parametric comparison.

Table 3.15 Comparison of total cholesterol control between interventions with a
particular component and those interventions with no such component
Intervention with

No. of studies

Median reduction in total
cholesterol (interquartile range)

P value*

Organisational influence
No organisational influence

0
17

0.12 (0.10, 0.42)

-

Community linkages
No community linkages

1
16

0
0.19 (0.10, 0.43)

0.1813

Self-management support
No self-management support

12
5

0.33 (0.05, 0.66)
0.10 (0.10, 0.10)

0.2220

Decision support
No decision support

10
7

0.19 (0.10, 0.42)
0.06 (0, 0.44)

0.3019

Delivery system design
No delivery system design

8
9

0.21 (0.08, 0.43)
0.10 (0.10, 0.35)

0.7712

Clinical information systems
No clinical information systems

7
10

0.25 (0.10, 0.42)
0.11 (0.06, 0.44)

0.8828

* P value is based on Wilcoxon-Mann-Whitney test for non-parametric comparison.
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Table 3.16 Comparison of provider adherence between interventions with a
particular component and those interventions which no such component
No. of studies

Median increase in provider
adherence (interquartile range)

Organisational influence
No organisational influence

1
22

6.0%
7.5% (2.8%, 18.3%)

0.7062

Community linkages
No community linkages

1
22

7.0%
7.2% (2.8%, 18.3%)

1.0000

Self-management support
No self-management support

8
15

9.0% (4.4%, 20.3%)
6.3% (2.4%, 12.0%)

0.4578

Decision support
No decision support

16
7

8.5% (2.9%, 19.7%)
6.3% (2.8%, 11.0%)

0.5255

Delivery system design
No delivery system design

9
14

10.3% (6.0%, 21.0%)
6.2% (2.8%, 12.0%)

0.3609

Clinical information systems
No clinical information systems

14
9

7.5% (3.4%, 11.0%)
6.0% (2.8%, 21.0%)

0.7527

Intervention with

P value*

* P value is based on Wilcoxon-Mann-Whitney test for non-parametric comparison.

3.3.6. Associations

between

number

of

intervention

components

and

improvements in diabetes care

As shown in Table 3.17, number of intervention components tended to be associated
with magnitude of HbA1c reduction (Spearman correlation coefficient r=0.8, P=0.2).
For example, interventions with a single component had a median reduction of
0.46% in HbA1c, those with two or more components a median reduction of 0.49%,
with 3 or more a median reduction of 0.71%, and with 4 components a median
reduction of 0.60%. There were no apparent associations between number of
components and levels of reduction in blood pressure (r=-0.4, P=0.6).
Positive associations between the number of intervention components and effect
sizes were found for total cholesterol control (r=1.0, P=0.001) and provider
adherence (r=1.0, P=0.001) (see Table 3.18 and Table 3.19).
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Table 3.17 Associations between number of intervention components and
improvements in glycaemic and blood pressure control
Median reduction in values (interquartile range)*
N=number of trials

Number of intervention
components
Single component only
≥2 components
≥3 components
4 components

HbA1c (%)

Systolic BP (mmHg)

Diastolic BP (mmHg)

0.46 (0.20, 0.86)
N=12
0.49 (0.15, 0.99)
N=32
0.71 (0.36, 1.50)
N=12
0.60 (0.21, 1.90)
N=3

2.6 (-1.0, 8.7)
N=6
0.9 (-2.5, 3.7)
N=20
1.7 (-0.9, 4.3)
N=9
-0.9 (-9.7, 1.7)
N=3

2.7 (1.0, 6.0)
N=6
0 (-3.0, 2.3)
N=19
2.0 (-2.1, 2.9)
N=9
0.9 (-2.1, 2.0)
N=3

* When N≤4, data in brackets are the minimal and maximal values rather than the 25th and 75th percentiles.

Table 3.18 Associations between number of intervention components and
improvements in total cholesterol control
Number of intervention
components
Single component only
≥2 components
≥3 components
4 components

No. of studies

Median increase in provider adherence
(interquartile range)*

3
12
7
2

0.10 (0.06, 0.35)
0.19 (0.10, 0.43)
0.30 (0.10, 0.88)
0.36 (0.30, 0.42)

* When N≤4, data in brackets are the minimal and maximal values rather than the 25th and 75th percentiles.

Table 3.19 Associations between number of intervention components and
improvements in provider adherence to processes of diabetes care
Number of intervention
components
Single component only
≥2 components
≥3 components
4 components

No. of studies

Median increase in provider adherence
(interquartile range)*

4
19
7
0

4.6% (2.6%, 12.3%)
8.0% (3.4%, 18.5%)
10.3% (7.0%, 22.0%)
-

* When N≤4, data in brackets are the minimal and maximal values rather than the 25th and 75th percentiles.

3.3.7. Publication bias

The net change in HbA1c in each study is plotted against the sample size of the study
(Figure 3.3). The plot shows that, in relation to the estimated median effect (arrow),
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the numbers of medium and large studies are fairly symmetrical, whereas the
numbers of small studies are asymmetrical, indicating that some small studies with
small or negative effect sizes were likely not published. The plot also reveals a few
outlier studies characterised by large effect sizes (all of them were CBAs).

Figure 3.3 An inverted funnel plot to detect publication bias
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3.4. Discussion
3.4.1. Type and number of the CCM components employed by interventions

This review identified 69 trials from 15 countries. The most common CCM
components employed were decision support, self-management support, delivery
system design, and clinical information systems, each of which was reported by
around 50% of included trials. The least reported CCM components were
organisational influence in 3 trials and community linkages in 2 trials. Most trials
reported using multiple components in their interventions, with a maximum number
of 4 components. 28% of trials reported single-component interventions.

3.4.2. Effectiveness of interventions featuring different CCM components

Overall, included studies suitable for quantitative analysis reported small-tomoderate improvements in a range of patient intermediate outcomes and in provider
adherence to processes of diabetes care. For patient outcomes, there was a median
reduction of 0.49% in HbA1c, median reduction of 1.2 (1.0) mmHg in systolic
(diastolic) blood pressure, and median reduction of 0.12 mmol/L in total cholesterol.
Regarding provider adherence, there was a net improvement of 7 percentage points
compared to ‘usual care’.
For specific CCM components, interventions employing delivery system design
reported the largest improvements in patient outcomes and provider adherence,
followed by those employing a self-management support component. Interventions
involving decision support or clinical information systems reported relatively smaller
effect sizes. Superior effect sizes associated with delivery system design and selfmanagement support components were further confirmed by comparisons between
interventions with such components and those with no such components.

3.4.3. Comparison with previous relevant reviews
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Consistent with a previous review,99 this review showed that studies with a
randomized controlled design generally reported smaller effect sizes than did studies
with a controlled before-after design. However, our data showed that 41% of the
RCTs included in this reviews were not of high quality, and that 13% of CBA studies
were of high quality. Therefore, it is not adequate to accept the findings of lower
quality RCTs and to refuse the findings of high quality CBAs. Our further analysis
showed that high quality RCTs plus high quality CBAs reported a greater median
reduction in HbA1c than moderate/low quality RCTs and CBAs (0.60% versus
0.40%). This median effect size (0.60%) reported by high quality studies was greater
than that reported by RCTs (0.40%), but was smaller than that reported by CBAs
(0.72%). Effect sizes based on high quality studies are likely to be closer to true
effect sizes than those from lower quality studies.
Greater benefit of multiple interventions over single-facet interventions has been
suggested by a meta-analysis of disease management programmes for patients with
chronic illness.101 This contention was confirmed by the quantitative data in our
review. The number of CCM components employed by interventions was positively
associated with the magnitude of improvements in a range of patient outcomes and
provider adherence. Plausibly, multiple component interventions tended to tackle
broader, more system-wide issues which affected provider adherence and patient
outcomes. It was also possible that adoption of complex, multifaceted interventions
reflected greater organisational support and commitment which might have
contributed to intervention success.
Our review highlighted delivery system design as one of the most important
intervention components in achieving improvements in diabetes care. Delivery
system design included an emphasis on role definitions for different professionals,
patient care planning and regular follow-up, and coordination between primary care
and specialist services. In a Cochrane review of diabetes care,92 Renders and
colleagues reported that multiple interventions in which the role of the nurse in
follow-up of patients was enhanced had favourable effects on patient outcomes. In a
systematic review assessing the effectiveness of disease management (defined as
organised, proactive and integrated healthcare delivery which focused on the entire
spectrum of the disease and its complications, and consistent with our definition of
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delivery system design) on diabetes care,102 Norris et al reported that disease
management interventions achieved a median net reduction of 0.5% in HbA1c
(corresponding figure in our review is 0.6%), along with improvements in providers
performing a range of monitoring and screening services.
The effectiveness of self-management training interventions on diabetes care has
been reported in previously published reviews.103,104 In their reviews, Norris and
colleagues included interventions exclusively focusing on self-management training
(education). With a median intervention duration of 6 months, included studies
reported an average net reduction of 0.76% in HbA1c during or immediately after the
intervention.104 However, this effect size shrank to 0.26% four or more months after
the intervention ceased. Furthermore, effects of self-management training on blood
pressure and lipid control were inconsistent.103 Considering that, in our review, a net
reduction of 0.55% in HbA1c was reported by studies using self-management
support as part of multi-component interventions (with median duration of 1 year), it
appears that incorporating self-management support into other intervention
components is more likely to achieve sustained improvement in diabetes care.

3.4.4. Strengths and limitations of the present review

The impact of different interventions on diabetes care was assessed in terms of both
processes of care (provider adherence to guidelines) and patient outcomes.
Specifically, for patient outcomes, we measured HbA1c, blood pressure, and blood
lipid control simultaneously, to reflect advances in scientific knowledge that control
of blood pressure and blood lipids for diabetes patients is as important as, if not more
important than, control of HbA1c in reducing micro- and macro-vascular
complications;2 most other reviews have evaluated only patients’ HbA1c
control.99,101,102,104
This review has several limitations. Firstly, we calculated a median effect size as a
basis for quantitative synthesis of included studies. That is, an equal weight was
given for each study irrespective of sample size. Preferably, a weighted median
would be more appropriate as it gives a greater weight to studies with larger sample
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sizes. However, weighted medians could not preserve the original meaning of effect
sizes (e.g. a reduction in HbA1c in the unit used),99 making clinical interpretation of
findings difficult. Secondly, many studies provided insufficient detail in the method
sections for us to understand the intensity of the interventions. For example, a study
might report that patient self-management education was used, but provide
insufficient information on the frequency of engagement with participants and the
type of process and materials used.
Thirdly, this review only indicates the relative effectiveness of different intervention
components, and the absolute effect attributable to a particular component remains
unknown, as most included studies employed multi-component interventions.
Last, this review found that interventions featuring the CCM components had small
effect on blood pressure control. This finding may not reflect the true effect, because
studies considered in this review were selected on the basis of an intervention
primarily against diabetes rather than hypertension, and the blood pressure outcomes
may have been secondary compared to the primary outcome of glycaemic control. It
would be useful to perform a similar systematic review of the effectiveness of CCM
oriented interventions on hypertension control.

3.5. Reviewer’s conclusions
3.5.1. Implications for practice

Overall, the findings support the concept of the CCM in which the state of
development of various aspects of primary care service systems appears to be
important factors in the quality of care provided to people with diabetes.
For practices aiming at improving diabetes care, adopting or refining delivery system
design and self-management support is recommended as a starting point. Ideally,
multiple components should be employed, but integration of included components
must be adequately addressed.
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3.5.2. Implications for research

Further studies need to describe in sufficient detail the interventions used, to enable
others to understand and replicate them in different settings. Importantly, studies
providing information on factors that facilitate or inhibit implementation of
interventions are particularly useful, as such factors can be incorporated into future
intervention design by others.
There is also a need for more research to be conducted among diabetes patients from
poorer socioeconomic backgrounds, who generally experience higher morbidity and
mortality due to diabetes. Of studies included in this review, only 6 were in
socioeconomically disadvantaged populations, and only 1 was conducted in an
Australian Indigenous setting,105 highlighting the inequitable distribution of
evidence, and the lack of previous research in Indigenous Australians.
The small number of studies employing the organisational influence and community
linkages components limits our ability to detect true benefits associated with those
components. There is a need for further research to determine the significance of
these components of the CCM.
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Section Two : Framework of study
design and principal methods used
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Chapter 4 Framework of study design

4.1. Overall study design
This study featured two annual cycles of assessment, feedback, action planning, and
implementation (Figure 4.1). Data were collected at three time periods: baseline,
year 1 and year 2. Interventions were characterised by running Continuous Quality
Improvement cycles to foster the capacity of health centre staff to initiate and
execute organisational changes. Immediate targets of the interventions were health
centre systems; the ultimate target was the quality of care for diabetic patients.

Figure 4.1 Overview of study design
0

12

Intervention

0

24

36 months

Intervention

Assessment

Assessment

Implementation Feedback

Implementation Feedback
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12
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Data collection
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Data collected at the baseline period played three important roles in the study.
Firstly, these data described the status of health centre systems and the quality of
diabetes care in the Top End region of NT, as a variety of community health centres
were included to reflect the diversity of centres in terms of service models,
community sizes, and remoteness. Secondly, results from the baseline investigations
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provided a basis for developing and implementing strategies for improvement.
Baseline data were compared with best-practice standards and guidelines, to identify
gaps in practices and opportunities for improvement. This analysis would guide the
development of action plans in health centres. Thirdly, baseline data provided a basis
for assessment of the effectiveness of interventions through comparison with data
collected at year 1 and year 2.

4.1.1. Strengths and weaknesses of an uncontrolled before-after design

The design chosen reflects both the purpose of the evaluation and the needs (and
resources) in a particular circumstance.106,107 An uncontrolled before-after design
provides an opportunity for us to do a ‘real world’ quality improvement study. That
is, the project is pragmatic, with a particular emphasis on fostering the capacity of
health staff to deliver evidence-based services through the research process and
continuous learning cycles. Experiences gained and lessons learned were
promulgated as broadly as possible among participating health centres, a contrast to
the concept of avoiding ‘contamination’ of control groups in a controlled design.
The major challenge of an uncontrolled before-after design is to establish causal
relationships between the intervention and measured change. Without a parallel
control group, the change may reflect a secular trend, or may have been caused by
extraneous factors other than the intervention. The potential existence of these
extraneous factors weakens causal interpretations of the intervention (also referred to
as internal validity of study), and increases the likelihood of plausible rival
explanations. To overcome such a weakness, potential threats to internal validity,
including regression to the mean and Hawthorne effect, will be investigated and
analysed in line with strategies developed by Cook and Campbell.108,109 Details of the
analyses will be presented in Chapter 9. When major threats can plausibly be ruled
out it is possible to make a more confident conclusion about the causal relationships.
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4.1.2. Reasons for not choosing a randomised trial or a non-randomised
controlled design

Although randomised trials are the gold standard method for evaluating healthcare
interventions, this study excluded such a design for a number of reasons. The nature
of the intervention chosen makes it unnecessary to use a randomised design. Eccles
and colleagues argue that randomised trials should only be considered when there is
a genuine uncertainty about the effectiveness of an intervention.107 As presented in
Chapter 3, the systematic review has provided strong evidence that making certain
changes in healthcare systems can improve quality of diabetes care. The intervention
adopted in this study is to support health centre staff to make similar changes. Thus,
there is a level of certainty that quality of diabetes care can be improved.
Randomised trials are expensive, especially when Indigenous community health
centres, which are sparsely distributed across the vast areas of the NT, are treated as
the unit for randomisation. The tremendous cost and logistical challenge have to be
weighed against the benefits of randomised trials. Finally, long-term randomised
controlled trials of intervention present significant ethical challenges. For example, it
would be ethically problematic to collect data from control groups without feedback
of data for them to improve service delivery.
A controlled before-after design has the advantage of increasing the internal validity
of studies and allows some control of competing explanations of outcomes. The
premise is that the intervention group and control group have similar characteristics
and environments. However, it is difficult to identify a comparable control in this
study. While it is possible to match intervention and control health centres with
similarity in terms of geographical locations, governance models and sizes, baseline
performance on diabetes care often differs.77 Such difference has important
implications for a quality improvement study, as low performance before the
intervention may indicate that performance is poor and there is much room for
improvement, whereas high performance may indicate that there is little room for
improvement (ceiling effect). Therefore, difference in baseline performance suggests
that control groups may not experience the same secular trend as intervention groups.
In addition, the limited gain in internal validity for a controlled design may not be
justified by increased costs for the recruitment of the controls.
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4.2. Research sites and subjects
The study was conducted in the Top End, an area which occupies the northern onethird of the NT. As shown in Figure 4.2, the Top End area is divided into four
administrative regions: Darwin Urban, Darwin Rural, East Arnhem, and Katherine.

4.2.1. Definition of community health centres

A community health centre is defined by the ABS as a facility that provides a range
of medical and health related services to a community.110 The centre can also be
active in preventive medicine, providing services such as immunisation and family
planning. In remote areas not all of these services may be available, however
generally the centre would have nurses, health workers and/or doctors in regular
attendance. Unlike a hospital, a health centre cannot usually admit patients overnight.

4.2.2. Distributions of community health centres in the Top End and
participating centres in this study
In total, there are 53 community health centres in the Top End.111 As shown in Figure
4.2, these health centres are administered under a variety of primary care models,
including Department of Health and Community Services (DHCS) operated, DHCS
funded / community council managed (also called grant-funded), Indigenous
community controlled, and health boards managed (referred to previous Coordinated
Care Trial sites). In summary, 4 health centres are located in Darwin Urban, 17 in
Darwin Rural, 12 in East Arnhem, and 20 in Katherine. Except for the health centres
located in Darwin Urban, all others are in remote or very remote areas (the
Accessibility/Remoteness Index of Australia classification).110
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Figure 4.2 Northern Territory administrative regions and community health
centres
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Recruitment of community health centres for this study followed two principles: 1)
the spectrum of centres selected was to reflect the diversity of health centres in the
Top End; and 2) it was feasible to manage the research work. To ensure the diversity,
community health centres needed to be from different regions, with different service
models, and with different community sizes. In line with these criteria, twenty-five
community health centres were invited (see Table 4.1), and twenty agreed to be
involved in the study. It was not feasible to recruit all of them into the present
research due to logistical and management challenges imposed by the vastness of the
area and sparse distribution of these health centres. Therefore, twelve of them were
finally selected as participating centres, without sacrificing the principle of diversity.

Table 4.1 Process of recruiting community health centres for this study
Recruitment process
Administrative region
in the Top End
Darwin Urban

Total Numbers
of health centres
4

Darwin Rural

17

9

8

3

East Arnhem

12

7

5

3

Katherine

20

8

6

5

Total

53

25

20

12

Invited

Agreed

Participating

1

1

1

These twelve participating centres mirror the range of different community health
centres in the Top End. In terms of primary care models, two were Indigenous
community controlled services, four were directly operated by the DHCS, and six
were managed by health boards. Of communities at which health centres were
located, four had populations less than 500, five had populations between 500 and
1,000, and three had populations more than 1,000 people.

4.2.3. Statistical power
According to the study design, medical records of people with diabetes were to be
drawn from each participating health centre at baseline (sampling process is detailed
in Chapter 7, and resulted in a sample size at baseline of 295). Through auditing of
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medical records, quality of diabetes care for each patient was to be measured at
baseline, year 1 and year 2 periods. The outcomes measured were nested within the
same individuals who in turn were nested within health centres. Thus, the statistical
power of the study was calculated with consideration of the multilevel nested
structure of the data.112
Based on data from the Coordinated Care Trial evaluation in the NT,77 a mean
HbA1c (standard deviation) of 9.2% (1.5%) among people with diabetes was
reported at the baseline of the trials, and a reduction of 0.5% in HbA1c proved to be
achievable and clinically meaningful following the intervention. In this study, a
sample size of 295 gave 87.5% power to detect a difference of 0.5% in HbA1c at a
0.05 significance level, based on an intra-class correlation coefficient of 0.035.
Alternatively, this sample size gave 70% power to detect a difference of 0.4% in
HbA1c at a 0.05 significance level, or gave 95% power to detect a difference of 0.6%
in HbA1c. The above power calculation was conducted by using Stata (version 8.2,
College Station, TX) with commands ‘sampsi’ and ‘sampclus’.

4.3. Data sources and instruments
4.3.1. Health centre system assessment
The Assessment of Chronic Illness Care (ACIC) 113 scale was adapted to evaluate the
level and nature of health centre systems to support chronic illness care.88 The
adapted ACIC scale is divided into seven sections corresponding to the six
components in the Chronic Care Model plus an additional section denoting the level
of integration of the six components. There are three to six items under each section.
A full version of the adapted ACIC scale is attached as Appendix 4. Health centre
staff and managers were asked to rate the level of development of systems in terms
of each item within their health centres, using a scale ranging from 0 (not at all) to 11
(fully). In order to justify the value selected, respondents were also asked to provide
evidence to support their judgement (i.e. description of relevant activities, provision
of documents, or process demonstration). Detailed processes of system assessment
are presented in Chapter 6.
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4.3.2. Medical record audit

Data from patient medical records were used to assess the quality of diabetes care
and its change. Based on previous research work,77 a standardised audit form (see
Appendix 6) was developed to capture the information on the following areas: 1)
general information on patient demographics; 2) diagnosis and attendance at health
centres; 3) lifestyle risks and complications; 4) current treatment; 5) processes of
diabetes care; and 6) intermediate patient outcomes and follow-up of abnormal
findings. Detailed information regarding the medical record audit is included in
Chapter 7.
Although clinical medical records are widely used as data sources for health services
research, there are two issues of concern. Firstly, relying primarily on the review of
medical records to profile the quality of care for diabetic patients may lead to the
study identifying problems with documentation rather than delivery of services. It is
possible that some services delivered to patients are not recorded by clinicians
because of time constraints on clinic visits. Peabody and colleagues have examined
this issue by comparing process-based quality scores using standardised patients and
abstraction of medical records.114 Quality scores were defined as the percentage of
process criteria met in line with clinical guidelines. Standardised patients were
trained actors who presented unannounced to doctors’ clinics and then provided
structured reports to the researcher. Such a method was considered as the gold
standard to measure the quality of care. It was found that the quality scores for
diabetes care were 12 percentage points lower with the use of medical records than
with the use of standardised patients. Probably, results obtained from the present
study may tend to underestimate delivery of services, particularly for counselling
services regarding lifestyle changes.115 In addition, paper-based medical records
themselves are part of the clinical information systems, which have an important role
to facilitate the coordination and continuity of service delivery. The issue with
documentation and its implications for practice and research will be further explored
and discussed in Chapter 6 and Chapter 7.
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The second issue is about how to ensure that the required information can be
abstracted accurately and consistently from complex medical records. A paper-based
medical record contains freehand written entries, usually dated and signed, by
resident and visiting medical, nursing, allied health and Indigenous health worker
staff. A mixed use of paper-based medical records and computerised information
systems in health centres further complicates the situation, as the information may be
stored in either place. The complexity of abstracting information from medical
records requires a skilled person to collect the data. For this study, a trained nurse,
who also had many years work experience with health centres in remote Indigenous
communities, conducted the medical record audit. Furthermore, a statistical
technique was introduced to assess the reliability of medical record audit. Details of
this technique are presented in Chapter 5, and the assessment shows that data based
on medical records in this study are reliable, resulting from careful design of the
audit tool, focused training of the auditor, and ongoing monitoring of intrarater
agreement.

4.4. Intervention protocol
4.4.1. Theoretical basis for the intervention: Continuous Quality Improvement

The intervention in the study can be described as ‘fostering the capacity of health
centre staff to drive system development for better care of people with diabetes’. The
intervention forms the initiation point of the chain of action illustrated in Figure 4.3,
and is underpinned by Continuous Quality Improvement theory.
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Figure 4.3 Intervention protocol: chain of action
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CQI: Continuous Quality Improvement

Continuous Quality Improvement (CQI) in health care is defined as ‘a structured
organisational process for involving personnel in planning and executing a
continuous stream of improvements in systems in order to provide quality health care
that meets or exceeds customer expectations.’116 CQI is composed of a number of
philosophical elements which are compatible with, and encourages the use of
strategies developed by health services research to improve quality of chronic illness
care. The details of these philosophical elements are analysed as follows:
1. Customer focus: CQI recognises that the customer is the ultimate judge and
definer of quality. Emphasis on meeting customer requirements is particularly
important for achieving effective management of chronic illness. Although health
care providers can provide recommendations, advice, and counselling, it is the
patient who puts medical treatments and lifestyle changes into practice, and
experiences the consequences (both positive and negative). Patients, not health care
professionals, are the managers of their disease.117 Therefore, adopting the customer
focus philosophy will encourage providers to value patient judgements in the context
of daily living, to develop collaborative plans and management goals with patients,
rather than to prescribe regimens to which patients are expected to adhere. This
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fundamental change in provider approach increases the likelihood of better health
outcomes for patients.118
2. Systems view: CQI avoids finger-pointing and personal blame, but concentrates on
detecting problems with managerial and professional processes—the systemic errors
that are the root causes of the great majority of quality problems.119 Although this
systems view was developed originally from the industry sectors, it has been
reflected in a number of successful chronic care programs.118 These programs were
consistently characterised by implementation of systems based interventions. For
example, they did not rely on individual providers to remember to do things
correctly, but created recall and reminder systems which supported and reinforced
optimal care.
3. Data-driven analysis and fact-based decision making: CQI emphasises gathering
and use of data on system operation and system performance. The teams do not start
by trying to fix problems, but trying to gather data, both hard and soft, to identify
factors contributing to suboptimal system performance.
4. Multiple causation and solution identification: Everyone involved in CQI is
expected to study the multiple root causes of events and to explore a wide array of
system-wide solutions.
5. Continuing improvement: CQI promotes a dynamic and continuing effort to
achieve better results. This concept was first advocated by Walter Shewhart, a
pioneer in the history of CQI development.116 He invented the Plan, Do, Study and
Act (PDSA) cycle to illustrate the idea of ongoing improvement. The PDSA cycle
contains the following four continuous steps: 1) Plan – develop a plan for making a
change in a process, in order to improve the quality; 2) Do – execute the change,
preferably on a small scale; 3) Study – evaluate the effects of the change; and 4) Act
– if the change is working, implement it on a larger scale. If the change is not
working, refine it or reject it. After that, a new cycle will start. In the present study,
we used an adapted cycle of assessment-feedback-action planning-implementation,
to accommodate our specific situation.

91

6. Organisational learning: Continuous improvement requires a commitment to
learning. In the absence of learning, organisations – and individuals – simply repeat
old practices. A learning organisation is skilled at creating, acquiring, and
transferring knowledge, and at modifying its behaviour to reflect new knowledge and
insights.120

4.4.2. Implementation of the intervention

Guided by CQI philosophy, the intervention was carried out by running two annual
cycles of assessment-feedback-action planning-implementation at participating
community health centres. These cycles were comprised of a series of activities
organised and executed through collaboration between researchers and health centre
staff, which are outlined as follows:

Phase one: Assessment and Learning
Assessment focused on two areas: the state of health centre systems for chronic
illness care and the quality of care for people with diabetes. Quality of diabetes care
was assessed by auditing clinical medical records. The status of health centre system
development was assessed by using an assessment tool, the modified ACIC scale.
Interviewing staff using this assessment tool was not only a process to collect data
but also a designed activity for learning and educational purposes. The concept of the
Chronic Care Model (CCM) was introduced to health centre staff, examples of the
CCM components were illustrated during the system assessment process. In addition,
the modified ACIC scale also delineated what constituted the ideal system for
chronic illness care.

Phase two: Feedback workshops and Interpretation
Data from interviews and medical record audits were compiled and presented in an
easy-to-read format, and subsequently workshops were held at each participating
health centre to facilitate discussion and interpretation of findings. Through this
process, health centre staff were guided to identify ‘quality gaps’ in diabetes care and
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potential areas in health centre systems which might be changed and redesigned in
order to narrow the quality gaps.

Phase three: Goal setting and action planning
Based on discussion and interpretation of data as described in phase two, health
centre staff were encouraged to reflect on systems innovations, to explore various
options and new ways to improve system functions, and then to select priority areas
for action that best fitted their situations. Then, each health centre developed an
action plan which included goals and steps to make system changes for better
diabetes care. The proposed action plans contained the following key information:
goals; action required; start date; who was responsible; and progress review (when
and by who).

Phase four: Implementation
Health centres carried out their action plans. Health centre staff were asked to
document activities and initiatives relating to the implementation of action plans. The
research team provided ongoing support to health centres in relation to
implementation, mainly through email and telephone communications, and
sometimes by site visits when necessary.

93

Chapter 5 Auditing clinical medical records: reliability
analysis

5.1. Introduction
Although medical records are an important source of clinical information, medical
record audit (also referred to as chart review), a process of transferring clinical
record information into data for research or administration purposes, is subject to
error.121 Common sources of errors and inconsistencies in record abstraction include:
(1) missing records; (2) inability to locate needed information; (3) notes may be
illegible or ambiguous; (4) inconsistent coding of data into categories; (5) handling
of uncertain or missing data; and (6) mistakes in transferring data to computer
databases. In addition, inconsistencies in chart abstraction may increase if multiple
abstractors are involved. Because of these potential inaccuracies and inconsistencies
related to chart review, the reliability of the data is often questioned.
A few recently published studies provide methodological strategies to improve the
quality and reliability of data derived from medical records.122-124 It is recommended
that details of the process used in chart review should be reported, and quantitative
analyses of reliability should be used to monitor the data quality. Aims of this
chapter are to describe the process of conducting medical record audit of diabetes
care in this study, to test intrarater reliability of the data, and to identify areas for
improving data collection approaches.

5.2. Methods
5.2.1. Design of the abstraction tool

A paper abstraction form was developed to collect information from medical records.
The design of the abstraction form was conducted by a team with a diversity of
expertise. Contents of the form were structured to capture information of sufficient
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scientific soundness and clinical importance in relation to diabetes care, based on
input from health service researchers and clinical experts. The format of the form
was carefully devised to increase convenience of data abstraction and reduce
abstractor fatigue. The draft abstraction tool was piloted at a community health
centre, and revisions were made to improve the design of the form.
The final version of the form contained items that were grouped into six sections as
follows: 1) patient identifiers and demographics; 2) diagnosis and attendance at
health centres; 3) lifestyle risks and complications; 4) current treatment; 5) processes
of diabetes care; and 6) intermediate patient outcomes and follow-up of abnormal
findings. The full version of the form is attached at appendix 6.

5.2.2. Classification of variables

Three types of variables were included in the abstraction as follows:
Free-text variables: there was limited use of free-text variables in the abstraction
form, as these variables do not lend themselves well to quantitative analysis. Initially,
the abstractor used free text to enter information related to ‘reasons for last
attendance’ and ‘medications currently taken’. The use of the tool in a pilot site
revealed that there were more than fifty reasons for attendance and for a single
reason there were a diversity of text descriptions. As the purpose of gathering such
information was to identify whether patient visits were driven by patients’ symptoms
(acute care) or by needs of their chronic conditions, reasons for attendance were
classified simply into four categories (acute care, chronic care, immunisation, and
sexual health). In the revised form, there was no need to enter text for this variable.
With respect to medications for diabetes patients, the most commonly used
medications were listed in the abstraction form in terms of names and dosages. Only
those beyond the medication lists were required to be copied from medical records in
text format.
Numerical variables: data related to dates and test results were collected in numerical
format, that is, an abstractor needed to pick up original numerical information from
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medical records. To extract accurate information for a clinical test, attention needs to
be paid to both the value and the unit of a test. For example, different laboratories
may use different units to report results for serum creatinine tests (μmmol/L or
mmol/L). Therefore it was important to use a universal unit in the abstraction form,
and any data from medical records with a different unit were required to be
converted into the designated unit before being entered into the form.
Categorical variables: a majority of variables in the abstraction form were designed
as categorical variables, which presented the abstractor with a list containing two or
more possible options. For each categorical variable, the options were mutually
exclusive. For example, the current use of insulin was categorised as ‘yes’ and ‘no’,
as was whether HbA1c had been tested within six months preceding the audit. In
some cases, ‘parent-child’ variables were designed for situations in which the need
for information is dependent on the response to another question. For example, only
if there is a positive response to the ‘parent’ question ‘Is the HbA1c reading more
than 8.0%?’, the ‘child’ questions regarding follow-up of the abnormal clinical
findings (e.g. date seen by doctors and medication adjustment) are to be answered.

5.2.3. Abstractor training and management

The abstractor for this study was a nurse, who had seven years experience of working
with Aboriginal community health centres, and was familiar with contents of medical
records used in these centres. The abstractor participated in a six-hour training
session which included familiarisation with the audit protocol and practising of
record abstraction.
The audit protocol provides detailed explanation for each variable in the audit form
and covers the following items: 1) intention, an explanation of the purpose of the
variable; 2) definition of terms; 3) source designation, instructing the abstractor as to
locations of information (e.g. in summary sheet, progress notes, or in computer) for a
given variable; 4) time frame: a number of variables were time-related, for example,
HbA1c test in the last 6 months, or HbA1c readings in the last 12 months, therefore,
time frame for the variable must be clearly stated, and the auditor must check records
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of a specific period rather than entire records; and 5) explanation of categorical
options from which the abstractor should choose.
The auditor abstracted two sample medical records during the training session.
Feedback from the auditor led to certain modifications of the audit form, which in
turn improved feasibility of the audit tool. According to the auditor’s comments, a
pre-abstracting procedure was developed to streamline access to relevant
information, that is, before the audit, the auditor overviewed the record and flagged
the major sections in line with the audit form.

5.2.4. Sample selection

In line with the overall study design, a random sample of 295 medical records was
drawn from 12 participating community health centres, and audited at the baseline
period over 12 months. Detailed methods to obtain the sample are described in
Chapter 7. At each health centre, 10% of the records audited at baseline were
selected randomly and audited again one or two months later by the same auditor.
The reason for not reauditing on the same day of initial audit was to increase
independence of the two audits. Each health centre contributed 2 to 3 records, and
the total number of the reaudited sample was 27. The random selection process
applied ensured the representativeness of reaudited records. Although being
conducted one or two months later, the reaudits covered the same data period in the
medical records as those of baseline audits.

5.2.5. Statistical analysis
The Cohen kappa (κ) statistic125 was used to assess the level of agreement for
categorical variables. The κ statistic is a measure of inter- or intra-rater agreement
accounting for agreement expected by chance alone. The maximum value of κ is 1,
which represents perfect agreement, and κ will take the value of zero if there is only
chance agreement. A commonly used interpretation of κ value is presented in Table
5.1. The κ statistic is suitable for categorical variables with two or more categories.
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Table 5.1 Criteria for interpreting kappa statistics 125
Strength of agreement

Kappa range

Very good

0.81-1.00

Good

0.61-0.80

Moderate

0.41-0.60

Fair

0.21-0.40

Poor

0.00-0.20

5.3. Results

The initial analysis of reliability of data extraction 6 months after commencement of
the project showed high intrarater reliability for most variables (Table 5.2). Of 25
variables measured, 9 had a kappa statistic of 1.00, indicating perfect agreement; 11
had a kappa statistic between 0.81 and 1.00, indicating very good agreement; and the
remaining 5 had a kappa statistic between 0.61 and 0.80, reflecting good agreement.
There remained some room for improvement of reliability. Data collection methods
were re-evaluated, and issues that caused intrarater disagreement were identified
(Table 5.3). Feedback and discussion of these findings were conducted with the
auditor, with particular attention focusing on the issues identified as problematic in
the previous auditing. The data abstraction tool and procedures were also revised to
facilitate a more reproducible audit. As a result, the second analysis at 12 months
from commencement of the project showed consistent improvement of intrarater
reliability. 17 variables had a perfect kappa statistic of 1.00, and for the remaining 8,
all demonstrated very good agreement (κ between 0.81 and 0.86).
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Table 5.2 Intrarater reliability over time for categorical variables

Categorical variable

First 6 months
(n=13)

Second 6 months
(n=14)

Overall
(n=27)

Kappa statistics
Demographics
Gender

1.00

1.00

1.00

Attended clinic in past 3 months

1.00

1.00

1.00

Retinopathy

1.00

1.00

1.00

Neuropathy

1.00

1.00

1.00

Renal disease

0.85

0.85

0.85

Hypertension

0.83

1.00

0.92

Hyperlipidemia

0.70

0.86

0.78

IHD/AMI

1.00

1.00

1.00

Oral hypoglycaemic agents

0.83

1.00

0.91

Insulin

1.00

1.00

1.00

ACE inhibitors

0.84

1.00

0.91

Lipid lowering agents

0.84

0.86

0.85

Aspirin

0.84

1.00

0.93

1.00

1.00

1.00

Waist circumference (3 months)

0.64

0.84

0.74

Blood pressure (3 months)

0.75

1.00

0.84

Eye fundi check (12 months)

1.00

1.00

1.00

Feet check (3 months)

0.81

0.81

0.81

HbA1c test (6 months)

0.84

1.00

0.93

Total cholesterol test (12 months)

0.84

1.00

0.91

ACR test (12 months)

0.81

0.85

0.83

Influenza vaccination (12 months)

0.81

1.00

0.92

Pneumococcal vaccination (5 years)

1.00

1.00

1.00

Diet counselling (3 months)

0.68

0.81

0.74

Exercise counselling (3 months)

0.68

0.81

0.74

Complications documented

Medications currently taken

Processes of diabetes care
(delivered within specific number of months )
Weight (3 months)
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Table 5.3 Major reasons for intrarater disagreement
Categorical variable

Reason for disagreement

Complications documented

• Complexity in obtaining information from multiple
locations: as complications were documented either in
paper-based medical records (summary sheets or progress
notes) or in computerised systems, the auditor was required
to check all the locations to make a decision on the existence
of given complications. The major difference between the
initial audit and the reaudit was in identifying information
from volumes of progress notes.

Medications currently taken

• Checking medications based on incomplete lists: oral
hypoglycaemics and ACE inhibitors were terms that include
several specific medications, and a list of those medications
was provided for each group. The lists were detailed in the
audit protocol but not in the audit tool as visual reminders,
therefore, some medications might be omitted from the audit
one time but included the next time.

Processes of diabetes care

• Varying time frames associated with variables: judgement
on service delivery was based on specific time frames (for
example, within 3, 6, or 12 months preceding the audit) for
different services, which complicated the data abstraction.
Misjudgement occurred when the auditor made decisions by
reviewing a longer or shorter period than the designated time
frame.
• Complexity in obtaining information from multiple
locations: information regarding processes of diabetes care
extracted from computer was the major source of differences
between the initial audit and the reaudit.
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5.4. Discussion
The initial assessment showed the intratrater agreement of the data was generally
very good, but there was some room for improvement. Identified reasons for
intratrater disagreement included complexity in obtaining information from multiple
locations, checking medications based on incomplete lists, and varying time frames
associated with variables. After reviewing of early reliability data and refining of the
audit tool, there was significant and consistent improvement in data reliability.
The present study demonstrates that careful training and ongoing intrarater
agreement assessment play an important role for obtaining highly reliable data from
medical records review. However, many published papers based on medical record
data fail to address these issues. A review of 244 articles using medical record
abstractions found only 18% mentioned abstractor training, and less than 1% tested
interrater agreement.121 Failure to report the data reliability may reflect a lack of
awareness by investigators of the potential errors inherent in medical record
abstraction, and therefore an inability to take steps to reduce these errors. For
projects requiring ongoing abstraction of large numbers of clinical records, the
periodic monitoring and reporting of data reliability provides evidence of data
quality, which in turn can lead to improvement in the data extraction
strategy.122,124,126
Another important issue needing to be recognised is that a well designed audit tool is
a requirement for achieving high reliability of medical records review. Substantial
efforts were made in this study to develop and refine the audit form, ensuring
unambiguous specification of variables used. The layout of the form was also
carefully considered, in order to increase user convenience and reduce fatigue. There
is an increasing trend to use computerised audit tools for complex projects, which
provides a user friendly interface as well as additional functions, such as automatic
error checks while entering data. When resources are permitted, the use of such
electronic tools should be encouraged.124
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Inevitably there were additional costs associated with collecting data for reliability
analysis. In the present study, 27 clinical records were reaudited on site in 12
community health centres, with an average abstraction time of 20 minutes for each
record. As reaudit visits were arranged on the same day of feeding back research
results to health centres, no extra travel expenses were incurred. Thus, a total of
additional 9 hours were spent for the work at a relatively low cost. Yawn and
colleagues reported that the direct costs of assessing reliability accounted for 0.5% of
the total budget in a large and complicated medical record review project.123 The
spending on reliability assessment is affordable and should be warranted by all
medical record review studies. Without information on data reliability, both the
authors and readers of those studies may not be confident of the results and
conclusions.
It needs to be acknowledged that reliability, a measure of reproducibility, is only one
dimension of data quality. Validity, which reflects the degree to which the measured
variable captures ‘the truth’, is the other dimension of data quality. Previous research
showed that the validity of the medical record with respect to the delivery of primary
care, when compared with direct observation of patient visits, was good for services
related to physical examination, laboratory testing, and immunisations, but poor for
counselling on health habits such as diet, exercise, and smoking.115 Similarly, health
centre staff in this study told anecdotes to support their argument that brief
intervention regarding life style changes had been delivered to patients but not
formally documented in medical records. However, delivering services to patients
with chronic illness is not a one-off practice, but a periodic and ongoing process,
involving multiple service providers. Accurate and clear documentation of services
delivered is important in ensuring continuity and coordination of service delivery.
From this point of view, the ‘true’ quality of service is hardly beyond what is
documented.
In conclusion, obtaining reliable data based on medical records review is achievable
through proper design of the audit tool, focused training of auditors, and ongoing
monitoring of data reliability. These methods, wherever feasible, should be adopted
and routinely reported by studies using medical record review.
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Section Three : Cross-sectional studies
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Chapter 6 Do health centre systems support chronic
illness care in Aboriginal communities?

6.1. Introduction
It is increasingly recognised that current healthcare systems worldwide are not well
organised to address chronic illness.127 Systems in primary care are generally
designed in response to acute problems and urgent needs of patients. The delivery of
services is based on ad hoc patient visits usually driven by their symptoms.80 While
well suited to care for patients with infectious disease or injury, these acute care
oriented systems fall short in meeting the needs of patients experiencing chronic
problems. Regardless of whether the problem is heart disease, diabetes, or
hypertension, effective management of chronic disease requires scheduled and
regular patient visits to clinics for monitoring disease control, detecting
complications, adjusting medications, and negotiating lifestyle changes. However,
the reality in existing healthcare systems is that follow-up of chronically ill patients
is sporadic, prevention is underutilised, and the patient’s role in disease management
is overlooked.128 Consequently, many people with chronic illness are failing to
receive appropriate care. A national survey undertaken in the USA revealed that
among adults with chronic conditions only 56% of recommended care was
provided.69 It is estimated that almost 50,000 Americans die needlessly each year
because their known conditions—high blood pressure or elevated cholesterol—are
not adequately monitored and controlled.41
In response to those system challenges, WHO has developed an Innovative Care for
Chronic Conditions (ICCC) framework to guide the way for action.85,127 The
framework is an adaptation of the Chronic Care Model (CCM) from a global
perspective, and includes components at the macro (policy), meso (healthcare
organisation and community) and micro (patient and family) levels. The meso and
micro aspects of the ICCC framework are closely related to components in the CCM.
Both the ICCC framework and the CCM are useful tools for policy makers, health
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executives, clinicians, and researchers to understand, analyse, build, and redesign
health systems for better chronic illness care.
In Australia, a great number of Indigenous people access primary care through a
system of community health centres operated either by Indigenous community
controlled health services or by State/Territory governments (see Chapter 1 for
details). These health centres vary in levels of infrastructure and staffing, and
consequently in range of services delivered.17 It is estimated that 89% of the total
Indigenous population in the Northern Territory (NT) live in discrete communities.129
Therefore, these health centres located at Indigenous communities are at the forefront
in providing primary health care to the majority of Indigenous Territorians.
Many Indigenous community health centres are overwhelmed by providing ‘sickness
care’ for people who are acutely unwell. Data from Central Australia showed that
health centres, with community populations of approximately 500 people, usually
reviewed between 15 and 55 clients a day.111 Clinical consultations in Indigenous
community health centres, compared with those in mainstream general practice, tend
to be more complex, with more new patients and more problems managed.130 These
high demands for acute care services are a result of the high rates of illness in
Indigenous communities, combined with problems such as limited staff numbers and
high staff turnover.111
While acute care is always necessary, Indigenous community health centres must at
the same time expand their systems to care for people with chronic illness. There
have been increasing activities in the NT to drive health centre system development
for chronic illness care. In 1997, the health authorities in the NT developed an
integrated life course strategy to address chronic disease (the Preventable Chronic
Disease Strategy), with a focus on maternal and child health, underlying
determinants of health, lifestyle modification, and improved evidence based clinical
practice for prevention, early detection and management of chronic disease.131 A
related development was the implementation in 1998 of trials of “coordinated
care”,132,133 which aimed to examine the feasibility and impact of enhanced
community control of funding and management of health services, and the
introduction of best practice clinical guidelines and computerised information
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systems within two geographically defined regions in the NT. A more widely
implemented initiative over recent years has aimed to improve paper-based recall
systems in community health centres.133,134,134 However, little is known about the
general nature and use of systems in community health centres.
The aims of this chapter are to describe the status of Aboriginal health centre systems
in relation to the Chronic Care Model, and to identity the strengths, weaknesses,
barriers, and opportunities within current systems for chronic illness care.

6.2. Methods
This cross-sectional study used a mail-out survey and a face-to-face staff interview to
assess the status of health centre system development. The overview of the study
design and data collection is illustrated in Figure 6.1.

Figure 6.1 Overview of the study design and data collection

Selection of participating
health centres
1. Set up a reference group
including representatives from
key governance bodies of
community health centres
2. Created a table listing all 53
community health centres in the
Top End.

Data collection
instruments
• Self-administered System
Survey (SSS)

• Assessment of Chronic
Illness Care (ACIC) scale

3. Selected 25 centres according
to set criteria and invited them to
participate.
4. Chose 12 out of 20 consented
centres for this study.
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Data collection
procedures
• SSS questionnaires were
mailed out and completed
by heath centre managers.
• ACIC scales were
administered by face-toface interviews with
health centre staff.

6.2.1. Study setting and selection of participating health centres

This study was conducted in the Top End of the Northern Territory, an area
occupying 522,561 square kilometres, with an estimated resident population of
153,687 in 2003.20 The Top End is composed of four administrative regions: Darwin
Urban, Darwin Rural, East Arnhem, and Katherine. Demographic characteristics of
these regions are summarised in Table 6.1.

Table 6.1 Demographic characteristics of the Top End by region
Characteristics

Darwin Urban

Darwin Rural

East Arnhem

Katherine

109,803

12,819

13,975

17,090

Indigenous population (% of total) 20

10,148 (9%)

8,864 (69%)

7,940 (57%)

7,521 (44%)

Total numbers of community health
centres111

4

17

12

20

Total population20

The objective of selection was to recruit a certain number of community health
centres for this study that reflected the diversity of centres in the Top End in terms of
remoteness, service models, and community sizes. The recruitment process is
detailed as follows:
Firstly, a reference group was formed to facilitate input from key governance bodies
of health centres for guiding the recruitment. The reference group included
representatives from the following organisations: 1) Office of Aboriginal and Torres
Strait Islander Health (OATSIH); 2) Aboriginal Medical Services Alliance Northern
Territory (AMSANT); 3) NT Department of Health and Community Services; and 4)
Katherine West Health Board and Tiwi Health Board. These agencies are responsible
for providing funding/management support to health centres across the Top End.
Secondly, names of all 53 health centres were listed in a table, along with the
background information for each centre with regard to 1) health centre services
models (Indigenous Community Controlled, Territory funded/operated, or Health
Board managed); 2) size of population serviced; 3) distance to the regional urban
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centres; and 4) staffing. This information was drawn from a recently published
review report on Aboriginal health planning in the Top End.22
Thirdly, 25 health centres were selected and then invited to participate in the study.
Selection was based on reflection of the diversity, consultation with the key
governance bodies, and previous collaboration experience. Invitation letters were
sent to health centres, outlining the aim and importance of the study, the composition
of the research team and major activities involved in the project, and evidence of
support from the relevant governance organisations. Personal phone calls were
arranged two weeks later to follow up the progress and answer issues raised by
health centre managers. Subsequently, twenty health centres agreed to participate.
Fourthly, due to sparse distribution of these 20 health centres in a vast area of the
Top End, there would be tremendous logistical challenges to manage the research
work if all of these centres were recruited. Therefore, 12 of these were finally chosen
as participating sites, to reflect the diversity of health centres in terms of service
models, remoteness, and community sizes. A written agreement was then signed by
the community health centre, its governance organisation, and the Menzies School of
Health Research (with which researchers are affiliated). The agreement specified
research activities, confidentiality arrangements, and the expectations and
responsibilities of all parties to the agreement.
The geographic locations of the 12 Indigenous community health centres are shown
in Figure 6.2 and their characteristics are summarised in Table 6.2. Compared with
all health centres in the Top End, health centres funded/operated by NTDHCS were
under-represented in the sample, and health centres with medium-sized populations
(500-999) were over-represented. Overall, while not being a representative sample,
these participating health centres reflected the diversity of health centres in the Top
End.
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Figure 6.2 Distribution of 12 participating community health centres in the Top
End of the Northern Territory, Australia
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Table 6.2 Characteristics of participating community health centres versus all
health centres in the Top End
Characteristics

Participating health centres (N=12)

All health centres (N=53)

n

%

n

%

Indigenous community controlled

2

17%

4

7%

NTDHCS funded/operated

4

33%

38

72%

Health Board managed

6

50%

11

21%

< 500

5

42%

27

51%

500-999

5

42%

10

18%

≥ 1,000

2

17%

16

31%

All year by road

4

33%

18

34%

Part year by road*

6

50%

26

49%

All year by air or sea (islands)

2

17%

9

17%

<20 km by road

3

25%

6

11%

20-100 km by road

2

17%

6

11%

101-300 km by road

2

17%

18

34%

301-600 km by road

3

25%

14

27%

By air (islands)

2

17%

9

17%

Health service models

Sizes of populations served

Access to the community

Kilometres to the nearest hospital

* Road is often cut off by flood in the wet season (between December and April).

6.2.2. Measurement and data collection

The processes of instrument development and procedures for data collection are
presented below:

Self-administered System Survey (SSS)
A questionnaire was developed for the system survey, aiming to collect information
regarding material and financial resources (such as facilities, equipment and funding)
and human resources relating to chronic illness care at participating health centres.
The SSS questionnaire contained six sections which are consistent with the six
system components in the Chronic Care Model. Contents of each section are
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summarised in Table 6.3. An open-ended question was designed at the end of each
section in the questionnaire, to ask respondents to comment on main
successes/difficulties with the systems (note: these comments were further explored
during the on-site interviews with health centre staff).

Table 6.3 Contents of Self-administered System Survey questionnaire
Section in the questionnaire

Summary of contents

Organisational influence

AGPAL* accreditation status, discrete funding
for chronic illness care, claim for Enhanced
Primary Care (EPC) items through Medicare, use
of business plan/performance indicators.

Community linkages

Chronic disease related programs running in the
community, partnership with other community
organisations (through what kind of project or
activity), networking with outside organisations.

Self-management support

Use of peer/group education sessions, use of
interpreters, teaching aids/resources (videos,
posters, models, illustrations, and pamphlets),
self-care facilities (weighing scales for the
public).

Clinical decision support

Use of best practice guidelines

Delivery system design

Numbers of staff (nurses, Aboriginal health
workers, general practitioners, district medical
officers,
administration/support
personnel),
gender composition, Indigenous status of staff,
duration of employment, years in Indigenous
health; staff shortage; availability of relief staff;
transport and driver for chronic disease care
work; details of visiting services (types,
frequencies, and adequacy).

Clinical information systems

Types of disease register/recall and reminder
systems used, software used, computer training.

* Australian General Practice Accreditation Limited.

The survey questionnaire was mailed to health centres to be completed by the
managers. Information gathered provided the researchers with a general picture of
resources in health centres relating to chronic illness care, and also guided
subsequent on-site interviews with health staff (see below).

Assessment of Chronic Illness Care (ACIC) scale
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The Assessment of Chronic Illness Care (ACIC, Version 3.5) scale
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, a practical

tool based on the Chronic Care Model88, was used to evaluate the status of health
centre systems to support chronic illness care, and was administered by face-to-face
interviews. A minor adaptation was made to facilitate its use in the local setting. The
adapted scale consists of 34 items covering the six components of the Chronic Care
Model and an additional domain which denotes the level of integration of the six
components: organisational influence (3 items), community linkages (4 items), selfmanagement (4 items), clinical decision support (3 items), delivery system design (9
items), clinical information systems (6 items), and integration (5 items). Compared
with the original ACIC scale, this adapted version included three additional items
(cultural competence, pathology management, and pharmacy management) in the
delivery system design domain, to reflect specific features of interest in NT centres.
A group of health centre staff (manager, doctor, nurse, and/or Aboriginal Health
Worker when available) was guided by researchers on how to complete the scale.
The answer to each item in the adapted scale required recording of a score in the
range of 0-11. The scale included a set of prompts (see Appendix 4) to increase
standardisation and reproducibility in scoring and staff were requested to provide a
qualitative justification for their score in relation to these prompts (see example in
Appendix 5). The scores were categorised as: 0-2 (limited support); 3-5 (basic
support); 6-8 (good support); and 9-11 (fully developed support). The score and
justification for each item were obtained by arriving at a consensus among
participating staff members. The mean was calculated from individual item scores to
create a component score, and the mean of 6 component and integration scores
formed the overall system score for the community health centre. The average time
to complete the scale was 2 hours.

6.2.3. Statistical analysis

Means and proportions were used to summarise normally distributed continuous and
binomial data respectively, and 95% confidence intervals were presented when
appropriate. As the ACIC result represented a score ranging from 0 to 11,
nonparametric measures were used to describe ACIC results in terms of the median,
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interquartile range, and range. All analyses were performed using Stata version
8.2.135
The qualitative data were collated using a SWOT (Strengths, Weaknesses,
Opportunities, and Threats) analysis136. Strengths and weaknesses are internal to the
organisation; opportunities and threats are external (Table 6.4). As the qualitative
data contained health centre staff comments on main successes/difficulties regarding
their systems, the researcher extracted typical examples from these comments and
classified them as a strength, weakness, opportunity, or threat for a given component
of health centre systems.

Table 6.4 SWOT analysis
Negative

Positive

Internal

Weaknesses

Strengths

External

Threats

Opportunities

In addition, an analysis of staff to population ratios was employed to assess the
adequacy of human resources for health centres. The actual staff (AHWs, nurses and
doctors) to population ratios were compared with an ideal standard of staff to
population ratios. The ideal standard was developed by the Top End Aboriginal
Health Planning Study22, and is presented in Table 6.5.

Table 6.5 Ideal standard of health service staff to population ratios by
community size 22
Ideal staff : population ratios

Population range
AHWs

Nurses

Doctors

>3,000

1:350

1:500

1:1,000

1,300 – 2,999

1:250

1:450

1:1,000

800 – 1,299

1:200

1:300

1:800

400 – 799

1:100

1:200

1:600

250 – 399

1:75

1:200

1:400

75 – 249

1:75

1:150

1:400

<75

1:50

1:150

1:400
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6.3. Results
Results are presented in three parts. The first part is an illustration of the anatomy of
a health centre system, showing how components of the Chronic Care Model
manifest themselves in a community health centre (a case study). The second part
presents data collected by the ACIC scale, which shows the status of system
development as well as system variations across 12 participating centres. The third
part provides in-depth description of each system component in terms of material,
financial, and human resources. Likewise, strengths and weaknesses of systems are
exemplified using qualitative data.

6.3.1. Anatomy of a health centre system – a case study

Figure 6.3 uses a Chronic Care Model framework to illustrate the system anatomy of
one participating community health centre. The health centre serves approximately
850 residents living in the community, of whom 29 have a diagnosis of type 2
diabetes. Activities related to diabetes care can be delineated in six aspects as
follows:
Clinical information systems. The Total Recall System, a paper-based recall system
developed by the NT Department of Health and Community Services,134 is being
used in the health centre. The Total Recall System contains two cards and two lists
related to chronic illness care: 1) each patient has a chronic disease card indicating
the chronic diseases the person has and which months the checkups are due from
January to December; 2) the visiting specialist/health program list includes the dates
the specialists or health programs are visiting, and the names of people who need
these services; 3) the monthly work list is generated by a nurse at the beginning of the
month by checking the chronic disease cards and the visiting specialist/health
program list, and by writing down the names of every person who needs checkups in
that month and the scheduled check date for each person; and 4) appointment cards
are written out each month from the monthly work list.
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Delivery system Design. The number and composition of staff are shown in Figure
6.3. The health centre driver delivers the appointment cards to clients and also
provides transport for clients to attend the clinic. The health centre has separate
men’s and women’s clinics for service delivery. A female doctor visits the health
centre on Tuesday every second week and a male doctor on Wednesday every second
week.
Self-management has been supported through patient education and family group
meetings, however, the latter activities are only for complicated clients (i.e. patients
requiring renal dialysis) and not for newly diagnosed chronic disease clients. Setting
goals (eg for weight control) with clients is used sometimes, but is not a standard
practice for all patients.
Decision support. The CARPA standard treatment manual, developed by the Central
Australian Rural Practitioner Association, is used as best practice guidelines in the
health centre. For example, the nurse who manages the Total Recall System uses the
CARPA guidelines to figure out what kinds (and frequencies) of checkups and
screening services should be marked in patients’ chronic disease cards. With regard
to patient self-management, the guidelines are used as the key reference for patient
education.
Organisational influence. There is a lack of funding to support activities related to
chronic illness care. The health centre manager perceived that with funding for one
more position it would reduce the pressure of acute care demands, allowing staff to
work outside the clinic to do more health education and promotion, and to facilitate
the development of community partnerships that might improve chronic illness care.
Community (external) linkages. The health centre forms partnerships with other
community organisations (eg the community store) to promote a healthy lifestyle.
Linkages between the health centre and external service providers facilitate the use
of visiting services at the community.
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From the above example, the six components of the Chronic Care Model appear to
be useful in portraying a community health centre’s ‘anatomy’ – the set of parts that
come together to form the health centre ‘organism’.

Figure 6.3 The anatomy of a community health centre system: a case example

Organisational influence
Limited funding for chronic
illness care activities.
Decision support
CARPA guidelines

Information systems

Community (external) linkages

People with
chronic care
needs

Total Recall System

Delivery system design

Self-management

• Separate
men’s
women’s clinics.

• Patient education

and

• Clients are reminded by
appointment cards, and
transport is provided to the
health centre.

• Family meetings
are held for clients
with
complicated
conditions.

People with
chronic care
needs met

Community: the health centre working with the store supporting healthy food choices.
External networks: working with Nightcliff Renal Unit to support dialysis patients.
Visiting services: Diabetic eye check once per year.

Staffing details
Manager, 3B nurse, female

Administration officer, female

Nurse, 3A, female

Driver, male, part time

AHW, level 2, female

District Medical Officer, male, visiting (1 day fortnightly)

AHW, level 3, male

District Medical Officer, female, visiting (1 day fortnightly)
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6.3.2. Assessment of health centre systems: ACIC scores

The overall ACIC scores for 12 participating health centres ranged from 2.6 to 5.3
with a median of 4.3 (Figure 6.4). The median ACIC scores for system components
ranged from 2.5 (integration) to 5.4 (clinical information systems). Although system
development status varied across health centres, a majority of centres remained at a
basic level of system development with regard to chronic illness care, and no health
centre had a system component assessed as being fully developed.

Figure 6.4 Assessment of Chronic Illness Care (ACIC) component scores for
participating community health centres (N=12)
ACIC component
Organisational influence
Community linkages
Self-management support

Decision support
Delivery system design
Clinical information
systems
Component integration

Example of items measured for each
component
Organisational goals for chronic care,
improvement strategy, and incentives and
regulations.
Partnerships with community organisations
and conjunction with regional health agencies.
Provision of clinical educators, addressing
patients and families concerns, behaviour
changes, and patient participation in
documentation of activities.
Implementation of practice guidelines,
involvement of specialists in primary care,
and provider education
Team functioning and leadership, appointment
system, follow-up, continuity of care, cultural
safety, pathology and pharmacy management
Population and patient registers, reminders
and feedback to providers, and patient
treatment plans
Integrating practice guidelines with patient
self-management, linking self-management
goals to information system, sharing
information between community programs
and health services

Median

Limited Basic

Good

Fully
developed

3.4
4.8
3.8

4.7
4.5
5.4

2.5

4.3

Overall ACIC score

0 1 2 3 4 5 6 7 8 9 10 11
* Box plot shows variation of scores across 12 community health centres. Boxes extend from the 25th percentile
to the 75th percentile and the dark lines represent the medians. Whiskers extend from box to highest and lowest
values, excluding outliers (located more than 1.5 inter-quartile distances from box edge).
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Most items within system components showed wide variation across health centres
(Figure 6.5). For example, as part of the clinical information systems, a population
register did not exist in one health centre (ACIC score = 0), but was well organised in
another health centre (ACIC score = 11), and had proved excellent for sorting out
residents and visitors and for updating the population list every month. Noticeably,
only one item within the decision support domain – the involvement of specialists in
primary care – showed little variation. Ten health centres universally reported a low
score of 2, indicating that the involvement of specialists in improving primary care
was primarily through traditional referral, and specialists provided little clinical
leadership and training for primary care teams.
Of the total 34 ACIC items, 12 were reported by at least one health centre to have a
score between 9 and 11, reflecting fully-developed status of the relevant item in
those centres.
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Figure 6.5 Variation of scores for individual items within each system
component across 12 community health centres

Limited

Basic

Good

Fully developed

Organisational commitment

Organisational
Influence

Improvement strategies
Incentives & regulations
Resource links

Community
Linkages

Partnerships
Working outside clinic
Regional conjunction
Documentation & assessment

Self-management
Support

Education & support
Family concerns
Behavioural intervention
Guidelines

Decision
Support

Specialists
Provider education
Team functioning
Leadership
Appiontment system
Follow-up

Delivery System
Design

Planned visits
Care coordination
Cultural competence
Pathology system
Pharmacy system
Population register
Patient register

Clinical Information
Systems

Provider reminders
Feedback to providers
Treatment plans
Filing system

Information & self-management
Community & health sevices

Component
Integration

Organisation & practice
Delivery & self-management
Decision & self-management

0

1

2

3

4

5

6

7

8

O indicates outliers (located 1.5 to 3 interquartile distances from box edge) and * indicates extremes (>3).
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6.3.3. Description of health centre system components

Organisational influence
Five of twelve health centres included chronic illness care goals in their business
plan and had designated staff members (chronic disease coordinators) who were
responsible for coordinating chronic illness care (Table 6.6). Four health centres also
received discrete funding for chronic illness care. Shortage of equipment and lack of
training in disease prevention and health promotion were reported by most health
centres, and were considered as weaknesses of organisations to address chronic
illness care (Table 6.7). While six health centres reported use of Enhanced Primary
Care Medicare claims to encourage chronic illness care planning, some staff
commented that the incentive effect may be limited due to the returned money not
being controlled by the health centres. On the other hand, introduction of public
health nurses to conduct external clinical audits at health centres, recently provided
by the Department of Health and Community Services, was perceived by health
service staff as a positive strategy for quality improvement in chronic illness care.

Table 6.6 Organisational influence in health centres (N=12): resources and
management procedures

Business plan containing chronic illness care goals

Number of
health centres
5

42%

Receive allocated funding for chronic illness care

4

33%

Designated chronic disease coordinator on site

5

42%

Shortage of chronic illness care equipment

9

75%

Lack of clinical training in chronic diseases affecting performance

6

50%

Lack of training in prevention and health promotion affecting performance

10

83%

Claiming for EPC Medical items (care plans and case conferences)

6

50%

Currently accredited

6

50%

Scheduled for accreditation

1

8%

No accreditation

5

42%

Resources and management

%

AGPAL accreditation status
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Table 6.7 Examples of comments on organisational influence
Organisational influence
Weaknesses / threats

Strengths / opportunities

(negative)

(positive)

“Staff come out to the bush and put their career
on hold because in this job there is no support
for formal training. It seems that when
resources are short training is one of the first
things to be struck off the list”.

“The health centre has two staff members who
coordinate the chronic disease care, and their
designated time working on chronic disease is
40%”.
“Public health nurse comes and does an
external audit. This is good, encourages
performance and is educative. If you do audits
yourself it is easier to dismiss or overlook
things. If the audit is external then things are
called to our attention”.

“There is a shortage of equipment for chronic
illness care. Have one of everything but not
enough for good service – have to carry from
room to room. Do not have enough of
everything – need more sphygmomanometers,
otoscopes, a BSL machine, scales, and more of
the basics”.
“A nurse has been trained to get Medicare
claims but misses a lot. Hard work and onus on
the doctor. Money goes elsewhere. Medicare
claim opportunities are being missed”.

Community linkages
Some health centres worked together with other organisations and ran communitybased programs such as ‘healthy food choices’ at the local store, ‘health booth’,
‘tobacco prevention week’, and ‘health week’ (see Table 6.8). However, all health
service staff reported that acute care demands often prevented the development of
community relationships that may have improved chronic care. Other barriers
reported by health centres in developing community (external) linkages included
shortage of resources (eg cars), under-recognition of staff working in the community,
and lack of effective communication with other organisations.
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Table 6.8 Examples of community linkages
Community linkages
Weaknesses / threats

Strengths / opportunities

(negative)

(positive)

The health centre staff spent all of their time
within the clinic and there had been no one
working in the community for the last 6
months. Having no access to a car was
identified as a problem.

The community store supports the healthy food
choices via labelling of shelves and using shelf
talkers, and meets with the health centre staff
fairly regularly to plan. To promote diabetes
awareness the store manager has prepared a set
of diabetes guidelines for community stores
called “No Cry Diabetes”.

The health centre has a large numbers of
AHWs, whose work includes community visits
– but the extent and level of activities is not
known. It appears as though much of the work
done out in the community by the AHWs is not
recorded, therefore may go unrecognised and
may be undervalued.

In collaboration with the community store, the
health centre set up a health booth outside the
store, providing education and well people’s
screening for passers by and people going
shopping. “Do blood pressure, BSL,
cholesterol, and BMI. Target groups are men
above 45 years and obese. If people have a
problem or are sick then give them information
and suggest that they make an appointment”.

There are budgetary problems in the health
centre to cover costs of external services needed
to train staff or provide services.
Sometimes there is a lack of communication
between the health centre and the external
services which come to the community to do
prevention activities. The opportunity of linking
prevention with clinical services has been
missed.

Tiwi for Life program is funded by the Health
Board (governing body of the health centre) and
has focus of prevention and health promotion in
the community. The program implements a
range of activities, such as sports days and
tobacco prevention week. Communication
between the program and the health centre is
perceived as good. The health centre has also
developed networking with other organisations.
For example, a Health Week is held once per
year in the clinic in partnership with Tiwi for
Life, Department of Health and Community
Services, Diabetes Australia, and Council for
Aboriginal Alcohol Program Services.

Self-management support
Some health centres reported uptake of self-management activities, such as goal
setting with clients and working with the family, however, these activities were not
routinely documented (Table 6.9). One-to-one education was the most commonly
mentioned approach for the delivery of patient education. Peer or group education
was seldom used.
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Although acknowledging the importance of promoting self-management at the
community rather than only at the health centre, respondents cited that understaffing
prevented them expanding their work in the community (Table 6.10).

Table 6.9 Approaches used by health centres for promoting self-management
Number of health centres (N=12)
Used frequently
Used sometimes
10
2

Approach
One to one education
Peer education sessions

1

4

Group sessions (eg diabetic or hypertensive clients)

1

5

Use of interpreters

3

5

Working with the family, not just the individual

2

10

Identification of barriers and challenges for individuals

3

7

Set goals with clients (eg weight loss, reduction of HbA1c)

4

6

Documentation of personal goals in the client files

0

5

Table 6.10 Examples of self-management support
Self-management support
Weaknesses / threats

Strengths / opportunities

(negative)

(positive)

“At the moment there is no health promotion so
education around chronic disease is limited to
within the health centre and understaffing is a
problem. The situation would be improved if a
nurse and a health worker could go out and
educate in the community each week. People
don’t like coming to the clinic – it is necessary
for the staff to get out and see people on the
beach”.

“A weight scale is provided at the clinic, and
people come in and weigh themselves”.
“Sit down together and talk about the fact that a
care plan would help. Set achievable goals with
clients, eg their weights and blood pressure,
then both sign agreement and agree on next
visit. Give praise about what is going right.
Keep messages positive. Review pathology and
see the numbers dropping to reinforce
behaviours which improve the condition”.

“There was an attempt to start up an exercise
group in one of the rooms of the health centre,
however, indemnity insurance rates make the
idea impossible to implement”.

“People with hypertension and diabetes don’t
feel sick. So, it is necessary to talk with them
and discuss illness. The staff encourage them
to come in with their family so that other family
members also understand the importance of
taking medications etc”.
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Decision support
Clinical guidelines (e.g. CARPA standard treatment manual59) were universally
distributed to centres to facilitate clinical decision-making, and most health centres
reported integration of these guidelines into routine care. Involvement of specialists
in primary care was mainly through conventional referrals, and visiting specialist
services to health centres were perceived generally as not frequent enough to meet
needs.

Delivery system design
As shown in Table 6.11, most health centres suffered from a shortage of staff,
especially for AHWs and doctors. Only one health centre employed adequate AHWs
in relation to the population size, and as a whole, health centres only employed 51%
of the number of AHWs specified as the ideal standard. Five communities had a
resident doctor. Staffing levels were best for nurses, with 89% of the ideal level.
Notably, two health centres (code F and K) were assessed as overstaffed by nurses
(167% and 133% of the ideal respectively) but extremely understaffed by AHWs (no
one employed), indicating the imbalance of the staff composition.
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Table 6.11 Actual versus ideal staffing level for each participating health centre
AHWs
Community

population

Nurses

Doctors

actual

ideal

Actual
as a %
of ideal

actual

ideal

Actual
as a %
of ideal

actual

ideal

Actual
as a %
of ideal

A

350

2

4.7

43%

1

1.8

56%

0.1

0.9

11%

B

850

1

4.3

23%

3

2.8

107%

0.6

1.1

55%

C

864

2

4.3

47%

2

2.9

69%

0.2

1.1

18%

1.5

133%

§

D

1,500

6

6.0

100%

2

3.3

61%

2

E

480

4

4.8

83%

2

2.4

83%

0.4

F

180

G
H

-- *
1,100

0
1
3

0%

2.4
-5.5

2

--

1

55%

4

1.2
-3.7

167%
-108%

0.8

50%

†

0.5

0%

§

--

--

1

§

1.4

71%

§

1.2

83%

0
2

I

700

5

7.0

71%

3

3.5

86%

1

J

560

3

5.6

54%

3

2.8

107%

1§

0.9

111%

K

300

0

4.0

0%

2

1.5

133%

0.7

0.8

88%

L

450

1

4.5

22%

1

2.3

43%

0.5

0.8

63%

Total ‡

7334

27

53.1

51%

25

28.2

89%

7.5

11

68%

* Population is not easily defined.
† Doctor had not visited the community F for the audited 3 month period due to industrial dispute.

‡ excluding the data from community G.
§ health centres with resident doctors.
Numbers in bold denote having both male and female staff.

All centres reported that systems for collecting and reporting of pathology specimens
and for dispensing medication were in place, which were also identified as strengths
of the delivery system design (see Table 6.12). Other examples of good delivery
system design included the provision of transport for clients to health centres,
separate men’s and women’s clinic rooms, and available male and female health
staff. However, high staff turnover was perceived as a weakness with the delivery
system, as it prevented clients from developing stable relationships with health centre
staff and therefore discouraged their attendance at clinics.
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Table 6.12 Examples of delivery system design
Delivery system design
Weaknesses / threats

Strengths / opportunities

(negative)

(positive)

“Irregularity of doctors is a big factor in this
clinic. Sometimes there are none, and if there is,
they are always changing – people don’t like
that – no one likes that, not in any community,
people like to go to the same doctor, that doctor
may not be very good, but people go with
longer term relationship, with someone who
knows them”.

Clients are reminded by appointment cards
(delivered by the driver the day before a visit is
due). A list of clients is prepared and the driver
goes to pick up everyone. Aboriginal Health
Workers know if the person is at home or not.
“People won’t attend if not picked up -- and it
is a good thing in the heat to pick up the old
people especially but also pick up the young
people”.

“From October to February a new nurse came
every 5 weeks. People don’t want to have
anything to do with them. They don’t know
them. These staff never really got to know the
place or the people and therefore were only
partly effective”.

The health centre has both male and female
practitioners and consulting spaces. Well men’s
screening has been carried out since the arrival
of a male Aboriginal health worker. Men use
the back door for screening – a separate male
entry so that they don’t have to sit with the
women. The Aboriginal health worker is
thought of very well by his colleagues – “He is
the backbone of men’s health and shows up to
work every day. The Yolngu* know that with
him confidentiality is 100%”.

“Annual diabetic eye checks are delivered by an
external team located in nearby town. When
people go to the town they have to wait up to 5
hours then they leave and don’t wait and then
don’t get the service and have to wait another
year”.

A dosette system has been set up to increase
medication compliance. The dosette boxes are
filled at the health centre, then are delivered to
people’s homes and picked up by health centre
staff.

The male AHW was working as a plumber and
then heard via another male AHW that the
health system was looking for a male AHW
who was literate and numerate. He was trained
but felt that the course didn’t prepare him for
working in a health centre. The course also
contained little on chronic disease care.

“If someone has to have a fasting blood sample
the health centre will open early to
accommodate that person’s needs on any day of
the week. Samples are spun down if necessary,
and put into the cold box. Courier picks up
before mid-day each day – results fax back as
soon as they are processed. The result goes
through to GP’s in-tray and he signs it as
sighted. Then to doctor’s out-tray (may have
comments such as follow-up required). Nurse
on call reads all results and files in Doctor’s
out-tray, and checks that action has been taken
before it can be filed”.

* Aboriginal people inhabiting the north-eastern Arnhem Land of Australia

Clinical information systems
Computerised information systems were installed in 11 health centres, with four
different clinical information software systems (see Table 6.13). The remaining
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centre used a paper-based information system only (see Figure 6.3). Recall systems
were operational for eight health centres (6 computerised, 1 paper-based, and 1 with
both). Most centres had organised and easily accessible patient medical records.
Health centres using the CCTIS and PCIS expressed their concerns that the systems
were too complex to be used as efficient tools that met clinical needs (Table 6.14).
Most information systems lacked the capacity (or were not easily used) to supply
staff with population-based information on quality of chronic illness care. On the
other hand, the piloted HealthConnect project was perceived as an opportunity to
transfer patient information across different information systems used in health
centres, to accommodate the high mobility of Indigenous populations.

Table 6.13 Computerised information systems in participating health centres
Computerised information systems

Description

CCTIS: Coordinated Care Trial
Information System

First introduced to the Coordinated Care Trial sites (the
Katherine West region and the Tiwi Islands) in December
1997, the CCTIS provides the facility for scheduling
guideline services for individual clients, for identification of
people due for scheduled services, and reminders to
clinicians.

PCIS: Primary Care Information
System

Funded by the NT health department, PCIS is a system
evolving from the CCTIS. After the first version was piloted
in 2002, the current version (3.2) is still under testing and
validation process. The PCIS is expected to replace the
CCTIS at the Tiwi Islands in the second half of 05/06.

Ferret

Ferret is a computer-based system introduced to the East
Arnhem Land region by an Aboriginal Medical Service in
2000. It is used for client medical records and the chronic
disease register.

Medical Director

Medical Director is a widely used clinical software system in
Australia, which provides a simple to use prescription writing,
medication, and electronic patient management system. It is
estimated that 85% of GPs who have chosen to computerise
their clinical practice use Medical Director.137

HealthConnect

The NT HealthConnect trial was launched in October 2002 in
the Katherine region to establish a suitable infrastructure that
would facilitate secure messaging of consumer health
summaries from a range of existing electronic information
systems (eg CCTIS, PCIS and Ferret) used by different health
service providers across the region.138
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Table 6.14 Examples of clinical information systems
Clinical information systems
Weaknesses / threats

Strengths / opportunities

(negative)

(positive)

“Running paper and computer systems together
is a problem and there is no choice in this”. The
health centre manager wishes they were on
computer entirely as “not good to have both” –
preferable to have one system because the dual
system makes the process longer.

“The computerised system (Medical Director)
is a convenient tool – the computer provides so
many prompts and reminders eg if
breastfeeding will give warning if medication is
contraindicated; it can chart progress
graphically (eg weight and BP); and the
computer generates standard letters for specific
appointments
(eg
optometrist
or
ophthalmologist for diabetic retinopathy
patients)”.

The system (CCTIS) wasn’t designed for
clinical needs. It takes too long to open and go
through, and even to put in a diagnosis is
complex and time-consuming. “Having to
navigate through a maze of screens, backwards
and forwards, to find information that is not
collated, is counter productive and user
unfriendly”.

“The doctor comes Monday and Tuesday each
week (and does one day per week of office
work in Darwin for the health centre). He
generates a list of follow-ups that are necessary
and faxes it through to each staff member
involved and follows up when he comes. This
system works very well for staff and clients”.

The new computer information system PCIS
was introduced in December this year. The
health centre has had the version 1 and 2 of
PCIS and are now waiting for the version 3.
The staff appear to have little confidence that
the version 3 will be better. Part of the problem
is that the system has been designed around
data collection needs rather than their
immediate clinical needs – whereas they would
be able to use population statistics in the future
they want a system that is responsive to their
daily needs – eg for recall etc. If it stays as is,
then it just won’t get used.

A project called HealthConnect is being trialled
in the region at the moment to see whether
patient information can be transferred
electronically between health service providers
(community health centres and hospitals). In
remote areas, population is highly mobile.
“With HealthConnect that information stays in
the system wherever the person goes”. The
system will contain a recent medical event
summary of patients, diagnostic results,
pathology, x-rays and discharge summary.

There is no reporting on progress in chronic
illness care. The health centre is only reporting
on “the basics – the daily stats sheet”. “It is
more a record to provide evidence of the
workload in the health centre”.

Integration of system components
The integration of system components was the least developed area (Figure 6.5). For
example, the existing information system was not integrated with patient selfmanagement in terms of documenting goals and activities; and there was limited
sharing of information between out-of-clinic community programs and clinical
services.

128

6.4. Discussion
This study shows that participating Aboriginal community health centres in Australia
had implemented basic systems to support chronic illness care, but there was
considerable room for improvement in many aspects of health centre systems. The
status of health centre system development reflects both the availability of resources
and the quality of management.
When compared with the baseline data from a national quality improvement project
in the US86, health centres in this study had similar ACIC scores for community
linkages, decision support, delivery system, and clinical information system, but
lower scores for organisational influence and self-management support. The
apparently better uptake of self-management support in the US primary care settings
may be partly due to the influence of national self-management guidelines being
disseminated in the country over the last decade. For example, the American
Diabetes Association first published “National Standards for Diabetes SelfManagement Education” in 1995139, and updates the standards periodically in line
with available new evidence.140

6.4.1. Strengths and limitations of the study

The use of the Chronic Care Model to describe health centre systems was generally
consistent with studies promoting the concept of clinical micro-systems.141-143 A
micro-system is defined as “a small, organised patient care unit with a specific
clinical purpose, set of patients, technologies and practitioners who work directly
with these patients”.141 Micro-systems are viewed as essential building blocks of
health care systems and manifest themselves everywhere, for example, in family
practice, renal dialysis teams, or emergency departments. Nine success
characteristics were identified with high performing micro-systems. There is a
considerable overlap between these nine characteristics of micro-systems and six
components of the CCM: leadership / culture / organisational support / process
improvement (corresponding to organisational influence in the CCM); patient focus
(self-management support); staff focus / interdependence of care team (delivery
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system design); information and information technology / performance patterns
(clinical information systems). Compared with the clinical micro-system concept, the
CCM includes consideration of community linkages, which help health system
leaders recognise the importance of broader health promotion and disease prevention
interventions in the community, in addition to consideration of clinical prevention
and treatment.
The use of quantitative data in addition to qualitative data in this study enhanced our
ability to assess the status of system development. Qualitative data tend to be
subjective, as staff interviewed may be inclined to place their health centre systems
in a more favourable or critical light than warranted by actual conditions. With
information on human, financial and material resource aspects of health centre
systems, qualitative statements from health staff were better able to be justified and
validated through comparisons with some objective data.
Some of the key limitations of the study are summarised at follows:
Complexity and simplification: the emerging fields of chaos theory and the science
of complex adaptive systems indicate health care systems are immensely
complex.144,145 The elements in health systems are changeable, the boundaries fuzzy,
the relationships non-linear, and the behaviour emergent and sensitive to small
changes. However, to learn about health centre systems, this study inevitably broke
them down into smaller ones, and only observed them at a single point in time. There
are risks of oversimplification of the systems and ignoring important features in the
systems.
Sample: this study was based on 12 Aboriginal community health centres selected
purposefully (but not randomly) from a pool of 53 health centres, therefore, the
findings are not necessarily generalisable to all health centres in the region.
Reproducibility of system assessment: although the ACIC scale was a useful tool
for system assessment and educational purposes, its reproducibility was not formally
tested. More research is needed to formally examine the reproducibility of the ACIC
scale.
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6.4.2. Policy environment and health centre system development

Community health centres in the study varied in their level of system development
and had distinct areas of strengths and weaknesses in each system component. These
may be due to differences in terms of service models (governing bodies), geographic
locations, or staff morale. However, positive policy environment plays a fundamental
role in driving and shaping community health centre development, especially through
financing, allocation and development of human resources.85

Financing policy
Consistent financing allows health centres to invest in infrastructure and to employ
adequate staff to support functioning systems. As demonstrated in this study, health
centres able to provide separate men’s and women’s clinic rooms were highly
regarded as having good delivery system design. There were a few health centres
with a doctor resident in the community, which were also assessed as close to or
reaching the ideal doctor level in relation to the population. Prominently, one health
centre even had 100% of ideal staffing for AHWs. All of these centres had one
feature in common – they had participated in the Aboriginal Coordinated Care Trials,
which enabled them to receive specific funding from both Commonwealth and NT
governments. This is likely to have contributed to the better staffing levels in these
centres.
Nationwide, a new financing strategy has been introduced to improve Indigenous
primary health care systems, the Primary Health Care Access Program (PHCAP).
The federal government’s PHCAP provides a mechanism for pooling of
Commonwealth and State/Territory primary health care funds in designated local
areas.146,147 New Commonwealth funding has been based on a two- to four-fold
multiple of average national MBS/PBS health expenditure. This new funding model
means that Indigenous people will be able to access a significant amount of
additional Commonwealth funding for primary health care. Expenditure per person
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through MBS/PBS has been consistently lower for Indigenous Australians (37% of
that for non-Indigenous people).148
Financial incentives encouraging comprehensive and quality care have been
introduced to Australian general practice through the Enhanced Primary Care (EPC)
and Practice Incentive Programs (PIP).23,149,150 For example, incentive payments will
be paid to reward practices for having a disease register, and GPs for completion of
structured diabetes care (through Medicare rebates).150 However, only half of
participating centres reported claiming for Medicare rebates using EPC items. There
is one absolute criterion to be an eligible practice for the PIP: the practice must be
fully accredited146. In this study, half of participating health centres were accredited.
When feasible, health centres should be supported to gain accreditation status to
secure additional funding for their system development. Another important issue
noted in this study is that while Medicare rebates are used to reward the individual
(and private) GP in the mainstream general practice, that money seldom goes into the
hands of doctors who serve Indigenous community health centres in salaried
positions (see Table 6.7). This indicates that nationwide practitioner-based incentives
oriented at general practice may have limited direct effect in motivating practitioners
working in Indigenous health centre systems.

Development of human resources
This study highlights the shortage of AHWs across community health centres. This
situation results from a number of reasons, including inadequate funding for AHW
positions and difficulties in recruitment and retention of AHW staff. The influence of
the quality of AHW - nurse relationships on the number of AHWs actually working
in the health centres has been highlighted by work in Central Australia.151 Jackson
and colleagues have reported achieving sound and respectful working and
interpersonal relationships between AHWs and nurses through enhancing
understanding of workplace equity and skill sharing between the two groups.152
Currently, national health workforce-to-Indigenous population ratio targets are being
developed, which is an important step towards effectively allocating and targeting
human resources for Indigenous primary health care.153
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Our qualitative findings indicate that lack of training and support were significant
barriers for AHWs in developing their role in chronic illness care. In addition, poor
documentation of activities appears to contribute to under-recognition of AHWs’
work. Community health centres need to improve management practices to enforce
the role and contribution of AHWs in chronic illness care. The potential roles of
AHWs in relation to each component of the community health care system are
summarised in Table 6.15.

Table 6.15 Potential roles of AHWs related to community health care systems
for chronic illness care88,154
Component of community
health care systems
Organisational influence

Role of AHWs

Strategy to reinforce their roles

Management and planning

Including AHWs in setting goals and business
plans for chronic illness care for health centres and
valuing their input.

Community linkages

Community service facilitator

Designating AHWs to ensure active coordination
between the health centre and community service
agencies and facilitating use of community-based
resources by patients.

Self-management support

Educator and promoter

Training AHWs to use self-management
techniques and ensuring that AHWs play a leading
role to help patients and their families to acquire
the skills to manage their chronic illnesses.

Decision support

Guideline disseminator

Supporting AHWs to develop specific materials
that inform patients about guidelines and help
them achieve guideline adherence.

Delivery system design

Services provider and cultural
broker

Training AHWs to deliver routine periodic tasks
(e.g. laboratory tests for diabetic patients, eye
examinations,
and
foot
examinations).
Empowering AHWs to maintain cultural
competency of practice teams.

Clinical information systems

Reminder system responder

Supporting AHWs to operate information systems
and to ensure patient visits to health centre in line
with reminder systems.
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6.4.3. Practical implications

Understanding of health centre systems and recognising the need for change
Based on this study, it is clear that the six components of the CCM manifest
themselves in every corner of community health centres, and delineate connections
between individual patients, communities, and health staff. As presented in Chapter
3, the existing research evidence supports effectiveness of the CCM oriented
interventions on quality of diabetes care. Therefore, the six components appear to be
useful system descriptors for health managers and professionals to gain a greater
understanding of their systems. Furthermore, the ACIC assessment tool offers a
simple rule with linked metrics (scores from 0 to 11) for health centres to gauge the
level of development, and discussing ACIC findings with health centre staff would
help them recognise the need for change, identify areas for improvement, and find
innovative ways of doing things.

Integrating system components
The apparent poor integration of system components in participating health centres
also needs to be addressed in future system development, as isolated upgrading in
one component without integrating with another may lead to an increase in costs but
not in effectiveness. For example, computerised information systems can generate
“pop-up” reminders for healthcare providers, but poor delivery system design
characterised by unclear roles among health staff may result in no appropriate action
being taken.

6.4.4. Conclusion

Aboriginal community health centres included in this study had implemented basic
systems to support chronic illness care, though the state of development of health
centre systems varied across sites. There was considerable room for improvement in
134

many aspects of health centre systems. The health centre systems assessment tool
proved to be useful in describing the quality of clinical systems for the prevention
and management of diabetes in Australian Aboriginal communities, and in providing
a guide for improving systems for diabetes care.
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Chapter 7 Quality of diabetes care in Aboriginal
community health centres in the Northern Territory

7.1. Introduction
Using the general definition of quality of health care,155 quality of diabetes care can
be defined as “the degree to which health services for individuals and populations
with diabetes increase the likelihood of desired health outcomes and are consistent
with current professional knowledge”. Donabedian’s conceptual framework has been
widely accepted to measure quality with regard to structure, process and outcomes.156
Simply stated, structural quality evaluates health system characteristics (eg facilities,
money, and human resources), process quality assesses practitioners’ and patients’
activities in health care, and outcomes measure the effects of care on the health status
of patients and populations.
In the area of diabetes care, the past 15 years have seen considerable progress in
producing evidence and knowledge to support high quality diabetes care, particularly
through treatments aimed at reducing the risk of diabetes and its complications.
Summarised in Table 7.1, clinical trials have shown that micro- and macro-vascular
complications of diabetes can be minimised or delayed by several efficacious
strategies, including control of blood pressure, lipids, and glycaemia; use of aspirin
and ACE inhibitors; regular eye and foot examinations; and influenza and
pneumococcal vaccines for the prevention of infections. This body of clinical
evidence and knowledge has been widely incorporated into clinical practice
guidelines and is generally available for health care providers in primary care
settings.
Despite this scientific progress and wide dissemination of clinical guidelines,
numerous studies have suggested that the quality of care for diabetes populations in
practice remains suboptimal. In the US, national survey data showed that only 7.3%
of adults with diagnosed diabetes achieved recommended goals of HbA1c level
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(<7.0%), blood pressure (<130/80 mmHg) and total cholesterol level (<5.18 mmol/L)
simultaneously.157 In Australia, using nationwide Medicare data, it was estimated
that 27% of people with diabetes had an HbA1c test in every six months (minimum
testing frequency recommended by the guidelines), 63% had an annual lipid test,
18% had an annual microalbumin test, and 70% had an eye examination in the last
two years.5 Although there is a lack of national data regarding diabetes care among
Indigenous Australians (as shown in Chapter 2), several studies conducted in the
Northern Territory and Queensland reported that most Indigenous people with
diabetes did not achieve adequate glycaemic control.77,158,159 For example, of
Indigenous patients with HbA1c tested in the previous year, less than one-third had
their HbA1c less than 7.0%. This considerable gap between recommended diabetes
care and care patients actually receive shows that achievable benefits are not being
delivered by our healthcare systems.

Table 7.1 Evidence-based strategies for preventing or delaying the onset of
diabetes complications 160
Strategy
Glycaemic control
Blood pressure control
Lipid control
Aspirin use
ACE inhibitor use
Eye examinations and therapy
Foot care
Flu/pneumococcal vaccination

Benefit
30% decrease in microvascular disease per 1% decrease in HbA1c 72,73
35% decrease in macro- and microvascular disease and death per 10mm Hg decrease in BP 74,161
25-55% decrease in CHD events; 43% decrease in death 75,162
28% decrease in MI and 18% decrease in CVD 163,164
42% decrease in nephropathy; 22% decrease in CVD and death 165,166
60-70% decrease in serious vision loss 167
50-60% decrease in serious foot disease 168,169
32% decrease in hospitalisations and 64% decrease in respiratory
conditions and death 170

In an effort to address deficiencies in the quality of diabetes care, many quality
improvement interventions have been conducted, including in primary care
settings.92 One of the key components of these interventions was the establishment of
diabetes quality indicators and measurements, which play an important role in
assessing quality and promoting change. A recently published systematic review
revealed that diabetes-related quality measurements used in quality improvement
studies predominantly focused on process and outcome measures, and varied in
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terms of scope and definition.171 A summary of these quality measures is presented
in Table 7.2.

Table 7.2 Diabetes-related quality measurements used in quality improvement
studies of type 2 diabetes171
Diabetes-related quality measurements
Processes

Testing: glycaemia (HbA1c, fasting glucose); BP; and blood lipid (total cholesterol,
HDL cholesterol, LDL cholesterol, and triglyceride).
Screening: retinopathy (eye examinations, retinal examinations, fundoscopy or visual
acuity checks); nephropathy (creatinine, albuminuria, creatinine clearance and
albumin creatinine ratio); and neuropathy (foot examinations).
Counselling: smoking cessation, alcohol and exercise advice.
Vaccination: flu and pneumococcal vaccines
Treatments: hypoglycaemic treatments (oral hypoglycaemic agents, insulin, diet and
exercise therapy); cardiovascular disease medications (lipid-lowering medications,
statins, antihypertensives, ACE inhibitors, and aspirin).

Intermediate outcomes

Glycaemic control (HbA1c level, fasting glucose level); BP control; and blood lipid
control (levels of total cholesterol, HDL cholesterol, LDL cholesterol, and
triglyceride)

Clinical outcomes

Microvascular complications: retinopathy and blindness; nephropathy and end stage
renal disease; neuropathy, foot ulcers and lower-extremity amputation.
Macrovascular complications: peripheral vascular disease, ischemic heart disease,
stroke, and revascularisation procedures.
Hospitalisations and mortality due to complications.

Humanistic outcomes

Generic health-related quality of life (HRQL), such as SF-36 Health Surveys or WellBeing Questionnaire; diabetes-specific HRQL; and satisfaction with diabetes care.

Ideally, quality of diabetes care evaluations should consider a wide range of
measures, including processes and various outcomes of care, to depict a complete
picture of diabetes care quality. Process measures assess what services are being
delivered now and immediately point the way to what a health care team can do to
achieve improvement; intermediate outcomes assess whether health care results in
improvements in risk factors (eg, blood pressure, lipid, and glycaemic control) for
the onset of diabetes complications, and these intermediate outcomes are amenable
and sensitive to clinical interventions; clinical outcomes measure the presence and
consequences of diabetes complications from a biomedical perspective, though
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many complications, by their nature, may take many years to occur; and humanistic
outcomes assess quality from patients’ perspectives. For example, patient satisfaction
reflects patient’s judgment of the quality of care in all its aspects, but particularly in
terms of the interpersonal relationship.156
With respect to measurement of processes of diabetes care, a few studies172-175
suggest the use of a novel measure, the assessment of medication adjustment, in
addition to traditional process measures of testing, screening and treatments, in an
effort to provide comprehensive measures of processes which cover all important
parts of service delivery.
Therefore, in this chapter, the quality of diabetes care in participating Aboriginal
community health centres is assessed primarily on processes of care (including
testing, screening, counselling, vaccination, treatment, and medication adjustment)
and intermediate outcomes, with a view that assessment of these areas will guide
primary care teams to achieve timely, measurable, and important changes in their
practice. In addition, clinical outcomes, measured by the presence of diabetes
complications, which are generally not expected to experience marked changes over
the course of a quality improvement intervention, are used to provide contextual
information regarding severity and progression of diabetes, rather than as key quality
indicators to guide improvement. However, humanistic outcomes, usually obtained
from direct patient surveys, will not be available in this study, as the major data
source for the study is clinical medical records.

7.2. Methods
7.2.1. Sample selection

The study sample was drawn from the 12 participating communities. Community
members who met all of the following criteria were included in the study: 1) a
definite diagnosis of type 2 diabetes according to health centre records; 2) recorded
in medical records as Aboriginal; 3) aged 16 years or older; and 4) lived in the
community for 6 months or more during the previous 12 months. In the four
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communities where more than 30 eligible people were identified in each centre a
random sample of 30 records was drawn. In the eight other centres there were less
than 30 eligible people identified in each, and records of all eligible people were
included.

7.2.2. Measurement and data collection

Audit of clinical medical records was used to assess the quality of diabetes care in
participating health centres. The details about development of the audit tool, audit
procedures, and reliability assessment have been reported in Chapter 5.

7.2.2.1. Processes of diabetes care

Processes of diabetes care are categorised into two groups: 1) scheduled service
processes, including basic measurement (eg weight), eye check, feet check,
laboratory investigations, counselling (eg diet), and vaccination, which are
commonly recommended by clinical guidelines to be delivered at regular
frequencies; and 2) treatment and medication adjustment.

Scheduled service processes
The audit included a list of 27 scheduled service processes which the clinical
guidelines in current use across the NT recommend for delivery at regular intervals
for all people with diabetes (Table 7.4).59 A service was assessed as delivered if there
was a record of delivery within the appropriate period preceding the audit. For
example, the clinical guideline recommended blood pressure be checked every 3
months. If the blood pressure results were recorded within 3 months prior to the date
of the audit, the blood pressure service was assessed as delivered, otherwise as
undelivered. The overall adherence to delivery of scheduled services for each patient
was calculated by dividing the sum of services delivered by 27 (the total number of
scheduled services), and expressing this as a percentage.
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Treatment and medication adjustment
We recorded medical regimens for patients at the time of the audit. Detailed dose
information was collected for all hypoglycaemic, antihypertensive (including ACE
inhibitors), lipid-lowering, and anti-platelet medicines.
We also assessed whether the adjustment of medication prescription was made
among patients whose HbA1c and blood pressure levels were above treatment goals.
“Above treatment goal” was defined as HbA1c > 8.0% and/or blood pressure >
140/90 mmHg. The medical regimens were considered as adjusted if the dose of a
medicine was increased, an additional agent added, or a medicine substituted by
another one.
As a patient might have several results of HbA1c and blood pressure within the
previous 12 month period, we assessed whether there was evidence of medication
adjustment after identification of any result which was “above treatment goals”.

7.2.2.2. Intermediate outcomes and patient characteristics

Intermediate outcomes of diabetes care included four measures: all recorded values
of HbA1c, blood pressure, total cholesterol and Albumin Creatinine ratio (ACR)
within 12 months prior to the audit. Control of these measures is essential in
preventing or delaying the onset of macro- and micro-vascular complications.2
Patient characteristics were collected with respect to age, sex, duration of disease,
complications, smoking status, attendance to health centres, and reasons for
attendance. For complications, hypertension, albuminuria and hyperlipidemia are
defined as follows:
Patients were classified as hypertensive if there was a diagnosis of hypertension
documented in medical records or they had blood pressure values > 140/90 mmHg in
three separate checks. Being prescribed antihypertensive medication was not used as
a criterion to identify hypertensive patients, because the most commonly used
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antihypertensive agent, ACE inhibitors, could be prescribed for hypertension as well
as for renal disease. Albuminuria was defined as having a diagnosis of renal disease
documented in medical records or ACR > 3.4. Patients were classified as having
hyperlipidemia if there was a diagnosis of hyperlipidemia documented in medical
records or they had total cholesterol level > 5.5 mmol/L.

7.2.3. Statistical analysis

Means and proportions were used to summarise normally distributed continuous and
binomial data respectively, and 95% confidence intervals were calculated after
adjustment for clustering by heath centre. For data of non-Gaussian distribution,
medians and interquartile ranges were used. All analyses were performed using Stata
(version 8.2, College Station, TX).
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7.3. Results
7.3.1. Characteristics of the study participants

The records of 295 people with type 2 diabetes were included in the study (Table
7.3), with fewer men than women (39% versus 61%). The mean age of participants
was 49 years (range 16-87). 36% of the sample were recorded as smokers on their
medical records, and 37% were recorded as having renal complications.
Approximately one-half of the diabetes patients also had a record of hypertension.
Seventy-seven percent of participants had a record of attendance at their community
health centres within the previous 3 months.

Table 7.3 Characteristics of type 2 diabetes patients (N=295)
Number (%), mean ± SD or
median (interquartile range)

Characteristic
Mean age, years
Men
Median duration of diabetes*, years
Documented as a current smoker†
Diagnosis of hypertension in medical record
Diagnosis of hyperlipidemia in medical record
Any microvascular complications‡
Any macrovascular complications§
Medical comorbid conditions€
0
1
2
3
4+
Attended health centre in last 3 months
Attended health centre in last 12 months
Reasons for last attendance during previous 12 months
Chronic illness care
Acute care
Sexual health or immunisation

49.2± 12.8
116 (39%)
5.7 (2.6, 8.7)
107 (36%)
140 (47%)
84 (28%)
124 (42%) -- 110 (37%) renal
57 (19%)
86 (29%)
81 (27%)
63 (21%)
43 (15%)
22 (8%)
226 (77%)
270 (92%)
164 (61%)
88 (33%)
18 (6%)

* Excludes 85 patients (29% of the total sample) whose dates of diagnosis of diabetes were not documented in
medical records.
† Documented smoking prevalence rate of 36% may underestimate true smoking prevalence among participants,
as previous studies showed that prevalence of smoking among NT Indigenous populations was high (70-80%).176
‡ Microvascular complications include any retinopathy, nephropathy, neuropathy, renal disease, foot ulcer or
amputation noted in the medical record.
§ Macrovascular complications include any coronary artery disease or stroke noted in the medical record.
€ Medical comorbid conditions include hypertension, hyperlipidemia, or any micro and macrovascular
complications mentioned above.
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7.3.2. Scheduled service processes of diabetes care

Table 7.4 Adherence to delivery of scheduled services for study participants
Scheduled
interval
(months)

% of patients receiving
each service (95% CI) *
(N=295)

% of patients who attended health
centres within the relevant time
frame who received each service
(95% CI) *

3
Any time
12
3
3

47% (41%, 53%)
32% (27%, 38%)
16% (12%, 21%)
23% (18%, 28%)
63% (57%, 69%)

58% (52%, 65%)
17% (13%, 22%)
30% (24%, 36%)
80% (74%, 85%)

Eye check
Visual acuity
Cataracts
Fundi (dilated pupils)
Ophthalmologist review

12
12
12
24

40% (35%, 46%)
28% (23%, 34%)
34% (29%, 40%)
34% (29%, 40%)

43% (37%, 49%)
31% (26%, 37%)
36% (30%, 42%)
36% (30%, 42%)

Feet check
Check done
Sensation
Peripheral pulses
Pressure areas
Infections

3
3
3
3
3

20% (16%, 25%)
9% (6%, 13%)
8% (5%, 12%)
7% (5%, 11%)
8% (6%, 12%)

25% (19%, 31%)
11% (7%, 16%)
10% (6%, 14%)
9% (5%, 13%)
10% (6%, 14%)

Laboratory investigations
BSL (finger prick or venous)
HbA1c†
Total cholesterol
Urine – Dipstix
Creatinine
ACR

3
6
12
3
12
12

61% (55%, 67%)
41% (35%, 47%)
56% (50%, 62%)
20% (15%, 25%)
65% (59%, 71%)
54% (48%, 59%)

75% (69%, 81%)
48% (42%, 55%)
61% (55%, 70%)
25% (20%, 31%)
71% (65%, 76%)
58% (52%, 64%)

Counselling / advice
Diet
Activity
Smoking
Alcohol
Diabetes medications

3
3
3
3
3

15% (11%, 19%)
13% (9%, 17%)
10% (7%, 14%)
9% (6%, 13%)
10% (7%, 14%)

19% (14%, 24%)
16% (12%, 22%)
13% (9%, 18%)
12% (8%, 17%)
13% (9%, 18%)

12
5yrs

54% (48%, 59%)
73% (68%, 78%)

59% (52%, 64%)
-

Process item
Basic measurement
Weight
Height
BMI
Waist circumference
BP†

Immunisations
Flu vaccination
Pneumococcal vaccination

* 95% CIs were calculated adjusting for health centre clustering.
† During the previous 12 month period, 83% (95% CI: 73%-92%) of patients had BP measured, and 70%
(95%CI: 64%-75%) of patients had HbA1c tested.
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Adherence to delivery of scheduled service processes varied across different
categories of services (Table 7.4). Adherence was relatively higher for immunisation
and laboratory investigations, followed by eye checks and basic measurement. Least
attention was paid to feet checks and counselling services. The overall adherence to
delivery of scheduled services for individuals averaged 31% (range 0-93%).
A further analysis of service delivery among patients who attended health centres
within the specific time frame showed that 80% of those patients had blood pressure
checked, 75% had BSL tested, and 71% had creatinine tested during their visits.
However, delivery of other guideline-scheduled services was relatively low among
attendants.

7.3.3. Pharmacological treatments

At the time of audit, 79% of patients were taking medications for glycaemic control
(Table 7.5). While 10% of patients used insulin (with or without oral hypoglycaemic
agents), another 69% used oral hypoglycaemic agents only. Of those (203 patients)
treated by oral hypoglycaemic agents only, 128 (63%) used one medication, 60
(30%) used two medications, and 15 (7%) used three or more medications. For
specific oral hypoglycaemic agents, metformin was used by 62% of all participants.

Table 7.5 Pharmacological treatments among patients
Treatment

baseline audit

Any insulin use
Oral hypoglycaemic agents only
Hypertension on treatment
Albuminuria on ACE inhibitors
Hyperlipidemia on statins
Coronary heart disease/stroke on aspirin

10% (29/295)
69% (203/295)
78% (112/143)
85% (129/151)
71% (99/140)
56% (32/57)

Aspirin use among diabetes patients without cardiovascular
events but with one or more other cardiovascular risk
factors* in addition to hyperglycaemia

31% (53/173)

* Other cardiovascular risks refer to hypertension, hyperlipidemia and smoking.
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78% of patients with hypertension were on antihypertensive treatments, 85% of
patients with albuminuria were on ACE inhibitors, and 71% of patients with
hyperlipidemia were on statins.
Of 57 patients with a history of coronary heart disease or stroke, 56% used aspirin as
secondary therapy. Aspirin was used as a primary therapy among 31% of those
patients (173 people) who had no history of cardiovascular events but had one or
more other cardiovascular risk factors (eg hypertension, hyperlipidemia and
smoking) in addition to hyperglycaemia.

7.3.4. Follow-up of elevated results and medication adjustment

Of 173 elevated HbA1c results (HbA1c>8.0%) presented in the medical records,
26% were followed by a documented doctor consultation, and only 10% led to a
documented change in hypoglycaemic therapy (Table 7.6). 21% of elevated blood
pressure results were followed by a documented review by a doctor and 13% by
regimen adjustment.

Table 7.6 Follow-up of elevated HbA1c and blood pressure and medication
adjustment
Elevated result
Elevated HbA1c results * (>8.0%)
†

Elevated BP results (>140/90mmHg)

Elevated results
reviewed by a doctor
26% (45/173)

Medication adjusted

21% (30/145)

13% (19/145)

10% (18/173)

* Up to two most recent HbA1c results in the past 12 months were taken into account.
† Up to three most recent BP results in the past 12 months were taken into account.

7.3.5. Intermediate outcomes (HbA1c, blood pressure, total cholesterol and
ACR)

Of patients who had measurements recorded within the previous 12 months, about
one-fifth had the most recent HbA1c less than 7%, about one-third had the most
recent blood pressure less than 130/80 mmHg, and about a quarter had the most
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recent total cholesterol less than 4.0 mmol/L (Table 7.7). Overall, only 14 patients
simultaneously had their HbA1c below 7.0% and blood pressure below 130/80
mmHg. This figure was down to 1 when the total cholesterol control (<4.0 mmol/L)
was also considered. Of patients with an ACR test in the previous 12 month period,
41% had microalbuminuria (3.4<ACR≤34), and 38% had macroalbuminuria
(ACR>34).

Table 7.7 Intermediate outcomes of diabetes care for study participants
Mean (95%CI) †

Intermediate outcome*

Proportion (95% CI) †

HbA1c
HbA1c level (%)

9.3 (8.8-9.8)

HbA1c < 8%

37% (28%-46%)

HbA1c < 7%

19% (13%-24%)

Blood pressure
Systolic blood pressure (mmHg)

130 (127-133)

Diastolic blood pressure (mmHg)

79 (77-82)

Blood pressure < 140/90 mmHg

65% (58%-72%)

Blood pressure < 130/80 mmHg

33% (25%-41%)

Total cholesterol
Total cholesterol level (mmol/L)

4.9 (4.7-5.1)

Total cholesterol < 5.5mmol/L

73% (66%-80%)

Total cholesterol < 4.0mmol/L

22% (16%-28%)

ACR
18.0 (3.7-63.9)‡

Median ACR level
ACR ≤ 3.4

21% (13%-29%)

3.4 < ACR ≤ 34

41% (33%-49%)

ACR > 34

38% (29%-47%)

* The most recent readings in the previous 12 months were used.
† Mean and proportion were calculated for patients who had measurements recorded: HbA1c (205 patients, 69%
of total sample); blood pressure (244, 83%); total cholesterol (166, 56%); and ACR (135, 46%). 95% CI was
calculated by adjusting for health centre clustering.
‡ denotes median and interquartile range, as ACR values were not normally distributed.
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7.4. Discussion
This study has provided a picture of quality of diabetes care in terms of processes of
care and patient intermediate outcomes in participating Aboriginal community health
centres in the Top End. With over 90% of diabetes patients attending health centres
within a previous 12 month period, 70% of patients had an HbA1c tested, 83% had
blood pressure measured, 56% had total cholesterol tested, and 54% had ACR tested.
While 79%, 78%, and 71% of patients were taking medications for the control of
hyperglycaemia, hypertension, and hyperlipidemia respectively, rates of medication
adjustment for patients with elevated HbA1c and blood pressure were low (around
10%). In terms of intermediate outcomes, 19% of patients had ideal HbA1c control,
33% had ideal blood pressure control, and 22% had ideal total cholesterol control.
Although quality of diabetes care measurements used in this study are classified as
process, intermediate outcome, and clinical outcome measures, these three parts are
not independent or isolated. Instead, as illustrated in Figure 7.1, they are
interconnected with each other. The establishment of relationships between process
and outcome measures is based on previous published evidence. For example,
rigorous clinical trials have already confirmed that there are strong relationships
between blood pressure, lipid, and glycaemia levels (intermediate outcomes) and
onset of diabetes complications (clinical outcomes).73-75,162
However, the linear relation between processes and intermediate outcomes depicted
in Figure 7.1 is a much simplified version of a much more complex reality in which
diabetes care involves numerous processes and relates to activities of both health
providers and patients. The process measures used in the present study
predominantly focus on delivery of services by health providers (eg counselling on
physical activity), with no measurement of patients’ engagement in health promoting
activity (eg implementation of exercise). Therefore, these relationships reflect
probabilities rather than certainties, with improvement in the process of monitoring
HbA1c increasing the likelihood of proper use of hypoglycaemic medications, and
consequent increase in the likelihood of good HbA1c control. Ideally, the presence of
strong relationships helps validate the process measures and guides quality
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improvement programs by focusing efforts on those processes shown to have greatest
impact on patient outcomes.

Figure 7.1 Relationships between diabetes process and outcome measures
Process

Testing
HbA1c test
Bp measure
Lipid test

Intermediate
outcome

Treatment and medication
adjustment
hypoglycaemic medications
Antihypertensives
Lipid-lowering agents
Counselling
Diet
Physical activity
Alcohol consumption
smoking

Metabolic control
HbA1c level
Bp level
Lipid level

Clinical outcome
Microvascular
complications
Retinopathy, blindness
Neuropathy, foot ulcers,
amputations
Nephropathy, renal disease

Macrovascular
complications
Coronary heart disease
Stroke

Screening
Eye check
Foot check
Renal function (eg ACR)
Vaccination
Flu vaccine
Pneumococcal vaccine

Respiratory infections

The proportions of participating Aboriginal patients with annual testing for HbA1c
(70%), blood pressure (83%) and lipids (56%) are higher than regional and national
data. Overland and colleagues reported laboratory tests in a diabetes population in
NSW using Medicare data.65 Of 185,780 diabetes patients identified state wide in
1997, 57% had an HbA1c tested and 52% had a lipid test. In another study, the
National Divisions Diabetes program25 reported on a sample of 13,325 diabetes
patients cared for in general practice across the nation. It found that annual testing
rates for HbA1c, blood pressure, and total cholesterol were 46%, 53%, and 42%,
respectively. In addition, our data suggested that blood sugar and blood pressure
were routinely monitored for most patients during their visits to health centres. For
example, of patients who attended health centres in the last 3 months, 80% and 75%
had their blood pressure and blood sugar level measured respectively over the same
period. This highlights that the main barrier to delivery of the majority of scheduled
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services is the failure to take advantage of the opportunities to deliver services when
patients attend the health centre, rather than the failure of patients to attend the health
centre.
Despite these favourable levels of implementation of regular tests, there were
significant gaps in follow up of abnormal findings. Our data highlight these gaps in
two respects. Firstly, there was a low rate of timely doctor consultations after the
identification of abnormal HbA1c and blood pressure results at health centres. The
complexity of service delivery and the lack of an effective follow-up and
appointment system in participating health centres may partly explain the low
consultation rate among patients with abnormal clinical findings. For example, a
journey from having an abnormal HbA1c test to seeing a doctor involves many steps.
Usually, a nurse (or an AHW) orders an HbA1c test and collects the blood sample
when a patient visits the health centre. Then the blood sample is couriered to a
designated pathology laboratory. After the result returns to the health centre, the
nurse may arrange for it to be reviewed by a doctor, who visits the clinic one day per
week or per fortnight (as seen in half of the participating centres). The doctor may
ask that the patient attend for a consultation. The nurse or AHW may request that
patient attend the clinic on the day when the doctor visits next time. The consultation
occurs only when the patient shows up on that day. Any step missed leads to a failure
in follow up.
Secondly, there was a low rate of medication adjustment in response to elevated
HbA1c and blood pressure results. This phenomenon has been described in the
literature as “clinical inertia”, referring to failure of health care providers to initiate
or intensify therapy when evidence-based treatment goals are not achieved.172
Studies have demonstrated that clinical inertia in blood pressure, lipid, and glycaemia
management is widespread.173,177,178 For example, Berlowitz and colleagues174
examined 23,291 patients with diabetes cared for at 13 Veterans Affairs medical
centres and found that hypoglycaemic medications were intensified only at 9.8% of
visits, despite 39% of patients having an initial HbA1c greater than 8.0%. Reasons
given for clinical inertia include doctors’ overestimating the care actually provided,
doctors’ concerns about side effects and patient nonadherence, lack of appropriate
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training, and lack of systems in practice to facilitate identification of therapeutic
problems.172
Although only 20-30% of participating patients achieved optimal metabolic and
blood pressure control, an appropriate interpretation of these results should be based
on the complex and difficult reality of attaining the evidence-based goals. The United
Kingdom Prospective Diabetes Study,73 characterised by motivated and newly
diagnosed patients and aggressive protocols for titrating medication doses at regular
intervals, achieved a median HbA1c level of 7% in intensively treated patients,
which means that only 50% of patients had their HbA1c below 7%. Similarly, with
regard to blood pressure control, only 58% of patients reached the target of 150/85
mmHg.74 The national population-based AusDiab study found that for Australian
adults with known type 2 diabetes 57% had HbA1c<7%, 45% had blood pressure
<140/90 mmHg, and 53% had total cholesterol <5.5 mmol/L.55 In New Zealand, data
from the national primary care diabetes registers showed that 58% of Maori patients
and 49% of Pacific Island patients had HbA1c<8.0% (the corresponding figure in our
study was 37%). Given all these facts, the current level of metabolic and blood
pressure control in participating Aboriginal community health centres is reasonable,
though it leaves much room for improvement. Furthermore, a more informative and
realistic goal for improvement is to achieve reductions in mean HbA1c, blood
pressure, and total cholesterol,179 instead of expecting significant increases in
proportions of diabetes patients with HbA1c<7.0% or BP<130/80 mmHg.
The comprehensive quality measures used in this study may seem intimidating or
frustrating to busy primary care providers. However, the measurements provide a
near complete snap shot of diabetes care at community health centres, and can help
clinicians prioritise their efforts to improve diabetes care. Identified priorities in
areas of glycaemic control, blood pressure control, control of other macrovascular
risk factors including hyperlipidemia and smoking, and screening and therapy of
microvascular complications, are summarised as follows:
Glycaemic control. Given the high proportion of patients frequently tested and
treated for hyperglycaemia, priority for glycaemic control in participating health
centres is to improve the follow up of abnormal findings, and to intensify
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pharmacological treatment by use of newer oral agents such as thiazolidinediones or
possibly more aggressive introduction of insulin therapy. About two-thirds are
already treated with metformin, the most appropriate oral agent for overweight type 2
diabetes patients, but less than 30% are using two or more oral medications.
Thiazolidinediones are reported to lower HbA1c by 1.0-1.5% for up to two years,179
and to offer a longer duration of glycaemic control and fewer side effects than older
agents.180 Therefore, they represent an opportunity to intensify current treatment.
Furthermore, many patients may need insulin treatment due to progressive decline of
β-cell function with increasing duration of diabetes, failure of oral combination
therapies, or contraindications to oral agents (eg renal impairment). Health staff need
to be positive and supportive about using insulin among patients, and provide
adequate training of patients on insulin storing, injecting, adjusting, and blood
glucose level monitoring.59
Blood pressure control. With regard to blood pressure control, a priority is to
improve follow up of abnormal blood pressure and to maintain a good level of
control among diabetes populations, which is reflected by regular blood pressure
checking, a high rate of antihypertensive treatment using ACE inhibitors (the
preferred agents for initial therapy and shown to be particularly beneficial in
reducing CVD events), and a relatively high proportion of people (65%) with
acceptable blood pressure control (<140/90 mm Hg). Similarly, good blood pressure
control has been reported in previous studies of Indigenous Australians with
diabetes. For example, of 43 Aboriginal diabetes patients living in a community
located in Arnhem Land in the NT, 53% had blood pressure < 130/85 mmHg.181
McDermott and colleagues reported diabetes care in 21 remote Torres Strait primary
care centres in north Queensland and found blood pressure < 140/90 mmHg in 70%
of Torres Strait Islanders with diabetes.158 Apparent better control of blood pressure
in these Indigenous primary care settings in relation to that achieved in the UKPDS
trial (58%<150/85 mm Hg74), on the one hand may mirror effective management of
blood pressure, but on the other hand could be partly due to younger ages of
participants in the former settings when compared with the latter setting (mean age
49-52 versus mean age 61 at the mid point of the trial).
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Lipid control. The priority is to increase the annual total cholesterol testing rate for
diabetes patients, and to initiate lipid lowering treatment for those with elevated
results, as 44% of patients have no total cholesterol tests in the previous 12 month
period. People with type 2 diabetes have the same high risk for heart attack as people
without diabetes who already have had a heart attack.182 Therefore, to a certain
extent, diabetes can be seen as a component of cardiovascular disease.178 High serum
cholesterol, along with hypertension and cigarette smoking, act as independent
contributors to CVD in patients with diabetes. Lifestyle changes are considered as a
first step to improving the lipid profile, through the reduction of saturated fat and
cholesterol intake, weight loss, and increased exercise.57 Patients not achieving lipid
goals by lifestyle modifications require pharmacological therapy, including using
statins as first-line medication for LDL-cholesterol lowering and using fibrates in
patients with low HDL-cholesterol.
Smoking. 36% of participating diabetes patients were documented as current
smokers. However, the true prevalence of smoking may be much higher than this
figure, as previous studies showed that prevalence of smoking among NT Indigenous
populations was as high as 70-80%.176 Diabetes patients who are smokers double
their risk of CVD.178 Health staff need to take a staged approach to help people quit
smoking, using brief interventions (such as assessing readiness to change of clients
and using motivational interviewing), nicotine replacement treatment (patches or
gum), or medications (such as bupropion, accessible through the Pharmaceutical
Benefit Schemes).59,176 Otherwise, smoking can offset the benefits obtained from
modifying other CVD risk factors (eg hypertension and hyperlipidemia).
Monitoring of weight control and physical activity. Only 16% of participants had
BMI documented in their medical records over the last 12 months, in contrast to 47%
with weight measured and 32% with height documented. Excess weight, particularly
obesity, is strongly linked to insulin resistance and increased risk of coronary heart
disease.37 Use of BMI is the most common way to define overweight (BMI≥25) and
obesity (BMI≥30). However, using these BMI categories may underestimate the
prevalence of overweight/obesity among Aboriginal people, because Aboriginal
people tend to put on excess weight on their abdomen (central obesity) even though
they may have a normal BMI.183 Measurement of waist circumference can be used to
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identify abdominal overweight and obesity, and to offset the weakness of BMI when
applied in Aboriginal populations. Therefore, service providers need to understand
the importance of use and documentation of BMI and waist circumference in guiding
patient weight control.
Physical inactivity leads to increases in weight, blood pressure and blood cholesterol
levels.37 Indigenous Australians are more likely to be physically inactive in their
leisure time than other Australians.37 Given the fact that only 13% of participants
were provided advice on physical activity during clinic encounters, brief
interventions on lifestyle changes need to be strengthened by all participating health
centres.
Albuminuria. Of participants with an ACR tested in the previous 12 months, 41%
had microalbuminuria, and 38% had macroalbuminuria. Similar high rates of
albuminuria were reported in other Aboriginal Australians with diabetes.181,184 Risk
factors related to the high prevalence of albuminuria in Indigenous populations
include infections, hypertension, insulin resistance, alcohol consumption and low
birth weight.184 In Indigenous people with diabetes, clinicians presume albuminuria
to be secondary to the diabetes (Tarun Weeramanthri, personal communication),
even though non-diabetic albuminuria is common.184 Essentially the treatment of
albuminuria is the same in both groups, with use of ACE inhibitors and control of
cardiovascular risk factors the most important interventions. Patients with
microalbuminuria progressing to macroalbuminuria are likely to progress to ESRD,
and use of ACE inhibitors has been proven to be effective in slowing and delaying
the progression. This study shows a high rate of treatment with ACE inhibitors
(85%) among patients with albuminuria. Therefore, the priority in this area is to
increase annual ACR monitoring rate and to maintain the high level of ACE inhibitor
treatment when indicated.
In conclusion, the major findings of this study provide a broad picture of quality of
diabetes care in Aboriginal community health centres. There are some notable
aspects of the current care, including routine testing of blood pressure and glycaemia,
high rates of treatment for hyperglycaemia and hypertension, and use of ACE
inhibitors for patients with albuminuria. Likewise, identified negative aspects of care
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include low rates of medical follow up and medication intensification for achieving
target glycaemic and blood pressure control, and relatively low annual checking for
total cholesterol and ACR. The key findings have been fed back to the participating
centres as part of the quality improvement intervention.
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Chapter 8 Association between health centre systems
and quality of diabetes care in Aboriginal communities

8.1. Introduction
As reported in Chapter 6, we applied the Chronic Care Model (CCM) and an adapted
version of the Assessment of Chronic Illness Care (ACIC) scale to measure the level
of health centre system development with regard to chronic illness care. Analysis of
the baseline data showed that ACIC scores for six system components varied across
12 community health centres and there was considerable room for improvements
across different system components. In Chapter 7, analysis of quality of diabetes care
in participating health centres identified positive aspects of current care (eg high
rates of testing HbA1c and treatment for hyperglycaemia) as well as negative aspects
such as low rates of medical follow up and medication intensification for achieving
target glycaemic and blood pressure control. While the need for improvement of
health centre systems was clear, we were interested to explore the relationship
between system components and quality of diabetes care, and to identify system
components which were relatively more strongly associated with better diabetes care.
A few published studies, embracing the concept of the CCM, reported relationships
between health care systems and diabetes care.185-187 Jackson and colleagues
examined the association between organisational features of Veterans Affairs health
systems and HbA1c levels in 117 clinics with 82,428 diabetes patients.187 The study
collected a number of organisational variables considered to be related to four of six
components in the CCM. Several attributes were identified to be associated with
better HbA1c control, including computerised diabetes reminders, hiring needed new
staff during a fiscal year, and being a large academic practice. In another study,186
investigators incorporated elements of the ACIC scale88 into their self-developed
questionnaire to measure systems of care in Medicare managed care organisations. It
was found that practitioner input into quality improvement initiatives and use of
clinical-guidelines software were independent predictors of better quality of diabetes
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care. However, none of the above-mentioned studies assessed health care systems as
comprehensively and systematically as outlined in the CCM and delineated in the
ACIC scale.
Interestingly, a study conducted by Feifer and colleagues reported the use of the
ACIC scale to assess system supports for chronic illness care and their relationship to
outcomes of diabetes and cardiovascular disease care.185 Provider decision support,
patient self-management support, and delivery system design were identified as
correlated with better outcomes for chronic illness care. However, that study only
collected information on five components of the CCM, with the remaining
component, the organisation of care, being perceived by participating practices as not
applicable. Furthermore, a simple correlation analysis was employed by that study to
explore relationships between systems and outcomes of care, which limited its ability
to adjust for patient-level variables and contextual variables that might be related to
clinical outcomes.
Although the systematic review presented in Chapter 3 supported that interventions
featuring the CCM components were associated with better diabetes care,
applicability of this finding to our local context needs to be tested.
Our assessment of health centre systems covers all components of the CCM. This
chapter aims to explore whether more developed systems across the range of CCM
components are associated with better quality of diabetes care in Aboriginal
community health centres.

8.2. Methods
8.2.1. Participating community health centres and diabetes patients

This cross-sectional study was conducted in 12 Aboriginal community health centres
with a random sample of 295 people with type 2 diabetes in the Top End of the NT.
Selection of 12 Aboriginal community health centres over a total of 53 centres in the
region provided for the diversity of health centres in terms of geographic location,
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community size and governance arrangements. Detailed selection methods for health
centres and diabetes patients have been reported in Chapter 6 and Chapter 7
respectively.

8.2.2. Dependent variables

Two sets of dependent variables were constructed to describe the quality of diabetes
care for participating diabetes patients. The quality of diabetes care data were
collected through auditing of clinical medical records as reported in Chapter 7. The
first set of dependent variables was adherence to delivery of guideline-scheduled
diabetes services, and the second was patient intermediate outcomes, namely HbA1c,
blood pressure and total cholesterol control.
Adherence to delivery of guideline-scheduled services. This study measured 27
service items which the clinical guidelines in current use across the NT
recommended for delivery at regular intervals for all people with diabetes. The 27
services cover six areas (see Table 7.4): basic measurement (5 items), eye check (4),
foot check (5), laboratory investigations (6), counselling/advice (5), and
immunisations (2). The overall adherence to delivery of scheduled services for each
patient was calculated by dividing the sum of services delivered by 27 (the total
number of scheduled services), and expressing this as a percentage. For example, if
there are 14 services assessed as delivered for a patient within the appropriate period
preceding the audit, the overall adherence to delivery of services for the patient is
52% (14/27).
Patient intermediate outcomes. Based on the most recent values of HbA1c, blood
pressure, and total cholesterol within 12 months prior to the audit, we constructed
three dichotomous dependent variables: Y1 (HbA1c control), Y2 (blood pressure
control), and Y3 (total cholesterol control). They are defined as follows: 1) Y1=1 if
HbA1c level < 8.0%, and Y1=0 if HbA1c ≥ 8.0% or no HbA1c tested within the past
12 months; 2) Y2=1 if blood pressure < 140/90 mmHg, and Y2=0 if blood pressure ≥
140/90 mmHg or no blood pressure checked within the past 12 months; and 3) Y3=1
if total cholesterol < 5.5 mmol/L, and Y3=0 if total cholesterol ≥ 5.5 mmol/L or no
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total cholesterol tested within the past 12 months. As shown above, patients not
receiving measurements in the previous 12 months were treated conservatively as
having negative outcomes.

8.2.3. Predictor variables

Predictor variables were clustered into three groups:
1) Patient level variables: age and sex.
2) Health centre system variables: 6 components of health centre systems
(organisational influence, community linkages, self-management support, decision
support, delivery system design, and clinical information systems) plus an integration
component. The modified Assessment of Chronic Illness Care scale was used to
evaluate levels of development for each system component (see Chapter 6 for
details). A score was calculated for each system component to denote its level of
development. The score ranges from 0 to 11 and is interpreted as follows: 0-2
(limited development); 3-5 (basic); 6-8 (good); and 9-11 (fully developed).
3) Contextual variables: health service models (Indigenous community controlled,
NT Department of Health and Community Services funded/operated, or Health
Boards managed), community sizes (<500, 500-999, or ≥1000), and remoteness. The
remoteness for participating communities was measured using Accessibility /
Remoteness Index of Australia (ARIA).188,189 ARIA values range from 0 to 12. The
higher the values, the more remote the locations are.

8.2.4. Statistical analysis

As adherence to delivery of services was normally distributed (possible values
between 0% and 100%), multiple linear regression analysis was used to determine
the independent association of each health system component with the overall
adherence to delivery of scheduled services, with patient level variables (age and
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sex) and contextual variables treated as covariates and adjustment for health centre
clustering. An initial plan was to include all predictor variables to construct a full
model if there was no multicollinearity among variables. However, multicollinearity
of contextual variables with other variables was detected. For example, with regard
to variable ‘service models’, 95% of its variance was explained by the other
predictors (2 individual level variables, 6 system component variables, and 2 other
contextual variables). In order to avoid the multicollinearity, regression modelling
was conducted in two steps. Firstly, model 1 was built by including 2 individual level
variables and 6 system component variables among which no multicollinearity
existed (see Table 8.2). Secondly, each of 3 contextual variables was added to the
model 1 separately to construct models 2, 3 and 4 (no multicollinearity for each
model).
The associations between system components and intermediate outcomes of diabetes
care were assessed using multivariate probit regression.190 This statistical procedure
allows three dependent variables Y1 (HbA1c control), Y2 (blood pressure control)
and Y3 (total cholesterol control) to be jointly regressed on the same independent
variables (6 system components, participants’ age and sex, and contextual variables)
in one model. The associations with each single intermediate outcome, and the three
as a group, were separately tested, with adjustment for health centre clustering. All
analyses were performed using Stata version 8.2.135

8.3. Results
8.3.1. Associations between health centre system components and adherence to
delivery of diabetes services

Each of the individual level variables, system components and contextual variables
was entered into a single predictor linear regression model with the dependent
variable ‘adherence to delivery of scheduled diabetes services’. As shown in Table
8.1, higher ACIC scores for organisational influence, community linkages and
clinical information systems were statistically associated with better adherence to
delivery of diabetes services. Health Board managed health centres (as opposed to
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Indigenous community controlled) and health centres with populations of 1000 or
more (as opposed to populations less than 500) were also related to higher adherence
to delivery of diabetes services.

Table 8.1 Association between health centre system components and adherence
to delivery of scheduled diabetes services – single predictor linear regression
models
Variable

Adherence to delivery of scheduled diabetes services
Coefficient

95% CI‡

Age

-0.06

-0.25, 0.13

Sex (males are referent)

5.10

-0.59, 10.78

Organisational influence

6.27

3.50, 9.03

Community linkages

4.60

0.83, 8.37

Self-management support

2.58

-0.86, 6.02

Decision support

2.75

-2.34, 7.84

Delivery system design

2.30

-0.35, 4.95

Clinical information system

3.87

1.48, 6.26

Integration

2.94

-0.92, 6.80

Individual level variables

System components (ACIC scores)

Contextual variables
Service models
Indigenous community controlled

Referent

NT funded/operated

9.91

-3.88, 23.70

Health Board managed

11.78

1.13, 22.43

Community size
<500

Referent

500-999
≥ 1000
†

ARIA values

8.25

-1.80, 18.30

14.89

3.39, 26.37

0.98

-0.89, 2.85

† ARIA: Accessibility/Remoteness Index of Australia
‡ Adjusted for health centre clustering.
Coefficients significant at 0.05 level are shown in bold.

After adjustment for other system components and individual variables (see Table
8.2, model 1), organisational influence, community linkages, and clinical information
system were identified as having independent positive associations with adherence to
delivery of diabetes services. For example, an increase of 1 unit in the clinical
information system ACIC score was associated with an improvement of 4.5
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percentage points in overall adherence to delivery of services. These independent
statistical associations still existed after further adjustment for each of 3 contextual
variables respectively (Table 8.2).

Table 8.2 Associations between health centre system components and adherence
to delivery of scheduled services – multiple linear regression models with
adjustment for patient level and contextual variables
Adherence to delivery of diabetes services

Variable

Adjusted Coefficient (95% CI)

†

Model 1*

Model 2*

Model 3*

Model 4*

-0.11 (-0.29, 0.07)

-0.11 (-0.29, 0.07)

-0.10 (-0.28, 0.09)

-0.11 (-0.29, 0.06)

5.63 (-0.07, 11.33)

5.58 (-0.08, 11.25)

5.67 (-0.50, 11.84)

5.49 (-0.23, 11.22)

Patient level variables
Age
Sex (males are referent)
‡

System components (ACIC scores)
Organisational influence

4.30 (0.92, 7.69)

4.55 (1.16, 7.95)

3.24 (0.93, 5.55)

3.77 (1.31, 6.23)

Community linkages

3.83 (1.89, 5.76)

3.93 (1.97, 5.88)

3.52 (2.23, 4.82)

4.20 (2.76, 5.64)

Self-management support

-2.30 (-5.39, 0.79)

-1.82 (-5.50, 1.86)

-2.61 (-5.61, 0.38)

-1.82 (-4.11, 0.48)

Decision support

-2.30 (-5.09, 0.49)

-2.32 (-4.92, 0.29)

-2.30 (-5.22, 0.62)

-2.35 (-4.61, 0.42)

Delivery system design

-0.48 (-3.96, 2.99)

-1.22 (-5.87, 3.44)

-1.03 (-4.21, 2.15)

1.37 (-1.62, 4.36)

4.52 (0.70, 8.34)

4.78 (0.62, 8.93)

5.14 (1.22, 9.07)

2.95 (0.72, 6.63)

Clinical information systems
Contextual variables
Health Board managed

-1.89 (-9.30, 5.51)

Community size ≥ 1000

3.32 (0.03, 6.61)

ARIA values

0.91 (-0.11, 1.93)

* Models 1-4 included different sets of variables in the multiple linear regression models for adjustment. For
example, model 1 included patient level and ACIC component variables, and model 3 included patient level and
ACIC component variables plus one contextual variable (community size). Coefficients significant at 0.05 level
are shown in bold.
† Adjusted for health centre clustering.
‡ Integration was excluded from adjusted analysis as it was highly correlated with other ACIC components and
caused multicollinearity in multiple regression models.

8.3.2. Associations between health centre system components and intermediate
patient outcomes

Two individual level variables and 6 health centre system component variables were
entered into a multivariate probit model with a group of dependent variables (Table
8.3). The likelihood of each of HbA1c, blood pressure, and total cholesterol being
below the specified cut-points rose significantly with an increase in the
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organisational influence score. Higher delivery system design and clinical
information systems scores were associated with better blood pressure control and
total cholesterol control respectively. Organisational influence, delivery system
design and clinical information system scores were also significantly associated with
higher combined intermediate outcomes. The above-mentioned significant findings
still existed after the inclusion of each of 3 contextual variables (service models,
community sizes and ARIA values) in the multivariate probit model for adjustment
(data are shown in appendix 7). With regard to contextual variables, health centres in
larger communities (populations ≥ 1,000) were statistically associated with better
blood pressure and total cholesterol control among patients (appendix 7).

Table 8.3 Associations between health centre system components and
intermediate outcomes of diabetes care – multivariate probit models
HbA1c control
(Y1)

Variable

Blood pressure
control
(Y2)

Total Cholesterol
control
(Y3)

Adjusted Odds Ratio (95%CI) *

Effect of independent
variables on joint
intermediate
outcomes
P value †

Individual level variables
Age

1.02 (0.99,1.03)

0.99 (0.98,1.01)

1.00 (0.99,1.02)

0.234

Sex (males are referent)

1.24 (0.90,1.71)

1.27 (0.86,1.88)

1.19 (0.86,1.64)

0.068

Organisational influence

1.47 (1.23,1.76)

1.66 (1.21,2.28)

1.22 (1.03,1.45)

0.000

Community linkages

1.03 (0.91,1.17)

0.97 (0.76,1.22)

1.14 (0.96,1.35)

0.108

Self-management support

0.97 (0.83,1.13)

0.85 (0.66,1.11)

0.89 (0.73,1.09)

0.053

Decision support

0.89 (0.78,1.02)

1.10 (0.88,1.38)

0.85 (0.72,1.01)

0.064

Delivery system design

1.05 (0.89,1.23)

1.42 (1.06,1.90)

0.88 (0.74,1.06)

0.000

Clinical information systems

1.05 (0.89,1.23)

0.75 (0.54,1.03)

1.27 (1.04,1.54)

0.004

‡

ACIC Components

Y1, Y2, and Y3 are dichotomous variables (0,1), and having a value of 1 represents HbA1c<8.0%, blood
pressure<140/90mmHg, and total cholesterol <5.5 mmol/L, respectively.
* Adjusted for other variables in the table and for health centre clustering. Odds ratios significant at 0.05 level are
shown in bold.
† Estimated using multivariate probit models. P values below 0.05/8=0.0063 (8 because there are 8 independent
variables) are declared statistically significant.
‡ Integration was excluded from analysis as it was highly correlated with other ACIC components and caused
multicollinearity in multivariate probit models.
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8.4. Discussion
This study shows that, in participating Aboriginal community health centres, stronger
organisational influence and clinical information system components were associated
both with better performance in the process of diabetes care and in intermediate
outcomes. Additionally, community linkages were specifically related to better
performance in process of care, and delivery system design was associated with
better intermediate outcomes.
To our knowledge, this is the first study to demonstrate quantitative evidence
regarding the importance of overall organisational influence (as a component of the
CCM, including goals for chronic care, improvement strategies, and incentives for
care) on diabetes care. The inclusion of organisational influence in the Chronic Care
Model was largely based on expert opinions, as research in this area was scarce.81,88
The systematic review presented in Chapter 3 also showed that organisational
influence was rarely reported as an element of interventions for diabetes care. Our
findings support the important roles of these overarching organisational factors in
diabetes management, and should encourage health centre managers and their
governing bodies to actively foster enabling factors in these areas, such as clarifying
goals of chronic illness care in their business plans, providing necessary resources for
implementation, and introducing and institutionalising an appropriate improvement
strategy. In theory, positive financial incentives are presumed to have an impact on
quality of care, although research evidence is scant.97,191 Financial incentives for
diabetes care have been introduced to Australian general practice through the
Practice Incentive Program,192 to reward practices for having a diabetes register and
GPs for completion of structured diabetes care plans (through Medicare rebates).
However, these nationwide incentives, which are oriented at private general practice,
may have limited direct effect to motivate doctors working in Aboriginal community
health centres who are usually in salaried positions. Wagner and colleagues reported
their experience in the chronic condition Breakthrough Series, suggesting that the
removal of disincentives in practice, such as requirements for providers to see a
minimum number of patients in a day, encouraged providers in delivery of effective
chronic illness care.82,150
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Our study shows better implementation of clinical information systems to be
associated with both increased adherence to guideline-recommended processes of
diabetes care and improved intermediate outcomes. An information system has three
major potentially important roles: 1) as a register for a target population; 2) to
provide reminders to primary care teams to comply with guidelines for care; and 3)
to provide feedback measures relevant to performance.193 As detailed in Chapter 6,
our data show the third role to be the least-developed area for current information
systems in this study setting, and support the appropriateness of manual clinical audit
as a useful approach to address such system deficiencies.52,194
The positive relation between delivery system design and intermediate outcomes of
diabetes care is consistent with previous studies.90,185 90 It is likely that health centres
characterised by availability of resident doctors, active specialist outreach, and
appropriate client follow-up systems offer more opportunity for effective diabetes
care. Given that many remote community health centres are staffed primarily by
nurses and Aboriginal Health Workers (AHWs) and supported by visiting doctors,20
a feasible approach to improve delivery system design is to assign and strengthen
nurses’ and AHWs’ roles in delivering routine care, and to ensure referral to medical
practitioners for consultation and medication adjustment where appropriate.195
Our findings regarding the association of community linkages with better delivery of
diabetes services should encourage health centres to further develop these linkages.
Good community linkages are characterised by health centre staff working outside
the health centre on a regular basis and proactively developing community-based
programs in collaboration with community organisations. In order to achieve
effective prevention and management of diabetes, it is particularly important for
health centres to extend their activities beyond traditional clinical practice and to
implement programs in communities, with a focus to address interaction between
individual behaviour changes (e.g. diet, exercise, regular visits to health centres and
taking medications) and the wider systems of family, community and society in
which patients live. The link between primary and secondary prevention of diabetes
can also be strengthened via community linkages, such as use of affected family
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members to influence other family members, and use of affected community leaders
to educate the whole community.
Notably, there is a lack of association between self-management support and process
or intermediate outcomes in this study, despite the strong association identified by
the systematic review in Chapter 3. For participating health centres, self-management
support was among the least developed system components (as measured by the
ACIC scale) and showed relatively little variation across centres (see Figure 6.4 in
Chapter 6). This may partly explain the reason for lack of association with diabetes
care outcomes. Qualitative data (presented in Table 6.10) revealed that clinic-based
one-to-one education was the most commonly mentioned approach for the delivery
of self-management activities, and family and community level interventions were
seldom used due to staff and resource constraints. In a recent review of chronic
condition self-management in disadvantaged populations,196 the authors emphasised
that social support through the engagement of local community networks was crucial
for effective and successful self-management programs. This highlights the
importance of integrating self-management support with community linkages in
future system development.
The cross-sectional study design limits the confidence with which the observed
associations between health centre systems and processes and outcomes of diabetes
care can be defined as causal.109 Furthermore, we were unable to identify
associations of self-management support and decision support components with
processes and outcomes of diabetes care. Further research is needed to examine these
associations based on longitudinal studies and a larger sample of health centres.
However, the findings generally support the validity of use of the Chronic Care
Model and the associated ACIC scale in Aboriginal primary care settings, and
suggest that such a systems assessment tool will be valuable in assessing and guiding
the development of health centre systems in Aboriginal communities. In the next
chapter (Chapter 9), the relationship between healthcare systems and quality of
diabetes care will be further examined using a longitudinal study design.
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Section Four : Quality improvement
interventions
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Chapter 9 Effect of health centre system changes on
diabetes management in Aboriginal communities

9.1. Introduction
Changing healthcare systems has become a central tenet in addressing inadequate
quality of chronic illness care. In its recent report, the Institute of Medicine197 stated
that “the current care systems can not do the job. Trying harder will not work.
Changing systems of care will”. In 2002, WHO published a report titled “Innovative
care for chronic conditions: building blocks for action”.127 It stated that “Without
change, health care systems will continue to grow increasingly inefficient and
ineffective as the prevalence of chronic conditions rise.” The fundamental reason
underpinning the need for change is that current healthcare systems are generally
organised to address patients’ episodic, urgent and acute concerns, but are failing to
meet needs of people with chronic illness who require periodic and life time care.
While nationwide change of healthcare systems toward a model of care that
incorporates both acute problems and chronic illness can be a long time in
development and implementation, smaller changes can happen more quickly in
individual health care organisations. The Chronic Care Model (CCM) provided a
framework to understand health care systems and recommended organisational
changes in six areas: organisational influence, community linkages, decision support,
self-management support, delivery system design, and clinical information systems.
As reported in Chapter 6, we applied the CCM and its associate systems assessment
tool (ACIC scale) to measure the level of health centre system development. The
baseline data showed that ACIC scores for system components varied across 12
participating Aboriginal health centres and there was considerable room for system
improvement. Furthermore, the levels of health centre system development were
positively associated with both adherence to delivery of diabetes services and patient
intermediate outcomes (see Chapter 8 for details). In an effort to improve quality of
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diabetes care, changing and improving health centre systems guided by the CCM
seems to be a reasonable and appropriate strategy.
Continuous quality improvement (CQI), or total quality management (TQM), is a
management philosophy which has long been used to achieve organisational
changes. The theoretical concept of CQI stemmed from the work and writings of
such US scholars as Shewhart, Deming, Juran and Crosby.116 However, Japan held
the initiative in terms of application of CQI during the 1950s to 1970s, and
demonstrated the success of CQI in the manufacturing industry. CQI began to be
popularised in the late 1980s and early 1990s in the West with over 75% of US
Fortune 1000 companies introducing a CQI effort.136 Around the mid-1980s, CQI
was introduced to health care organisations by Berwick and other physicians, who
wrote seminal papers on the topic, including the classic “bad apples” paper of
1989.198 The key philosophical elements of CQI include customer focus, systems
view, data-driven analysis, and organisation-wide participation (detailed in Chapter
4). Most importantly, CQI emphasises understanding and revising production
processes and systems as opposed to the traditional quality assurance emphasis on
correcting after-the-fact errors of individuals (bad apples).198
This chapter describes application of a CQI centred intervention in Aboriginal
community health centres to foster the capacity of staff to understand, analyse and
make changes to their systems based on the CCM. Two years after the initiation of
the intervention, the study also aims to assess the implementation of system changes
and associated changes in quality of diabetes care.

9.2. Methods
9.2.1. Study design, participating health centres, diabetes patients, and data
collection

This quality improvement study featured two annual cycles of assessment, feedback,
action planning, and implementation (see Figure 9.1). As detailed in Chapter 6, there
were 12 Aboriginal community health centres participating in the study. The
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selection of these centres reflected the diversity of health centres in the Top End of
NT in terms of service models, remoteness and community sizes. The baseline
measurements and data collection for each health centre were conducted at different
points of time within the first 12 month period. Approximately 12 months later, the
year 1 data collection was carried out, as was the year 2 data collection after another
12 months.

Figure 9.1 Design of the quality improvement study
0
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Intervention

0

24

36 months

Intervention
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Assessment

Implementation Feedback

Implementation Feedback

Action planning

Action planning

12
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Data collection

24

36
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Measurements
Data collection

Year 2
Measurements
Data collection

Two instruments were used for the three rounds of data collection. Firstly, the
Assessment of Chronic Illness Care (ACIC) scale was used to evaluate the level of
health centre system development with regard to chronic illness care, and was
administered by face-to-face staff interviews (see Chapter 6 for details). The ACIC
scale included 34 items which were grouped into 7 components (6 as outlined in the
CCM plus a component integration measure). Each item was given a score indicating
the level of development and ranging from 0 (not at all) to 11 (fully developed),
based on health centre staff consensus. Health staff were also asked to provide
qualitative justification for their scoring (eg description of activities or provision of
documents).
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Secondly, a diabetes care audit form was used to assess the quality of diabetes care
based on medical record reviews (detailed in Chapter 5 and Chapter 7). The quality
of diabetes care was measured in terms of processes of care (including guidelinescheduled services, medical treatments and medication adjustment) and intermediate
patient outcomes (HbA1c, blood pressure, total cholesterol and ACR). Based on our
selection criteria and sampling strategy (see Chapter 7 for details), a sample of 295
diabetes patients was included in the study and their medical records were audited
during the baseline data collection. As shown in Figure 9.2, out-migration and death
resulted in a loss-to-follow-up of 42 participants at the year 1 audit (n=253). With a
further loss-to-follow-up of 17 people and moving back of 16 from previously outmigrated people, 252 participants remained for the year 2 audit.

Figure 9.2 Flow chart showing follow-up of participating diabetes patients over
the study period
Baseline audit:

295 diabetes patients

39 out-migrated
3 died

Year 1audit:

253 diabetes patients

13 out-migrated
4 died

16 moved back

Year 2 audit:

252 diabetes patients
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9.2.2. Quality improvement intervention and strategies for change

The quality improvement intervention was implemented during 2003-2005 and
consisted of the following elements.
1. Learning and assessment. Health centre staff and managers participated in three
learning sessions held at their heath centres on an annual basis. In 2003, we
presented and illustrated the concept of CCM and CQI to each health centre. Using
an easy-to-use version of CCM (see Figure 9.3), we demonstrated why health care
systems needed to be shifted from an acute care-oriented model to a chronic care
model and how six components of the CCM constituted the essential “building
blocks” of community health centre systems. It took a substantial amount of time for
health centre staff to appreciate the importance of population-based, planned care for
all patients (CCM), as opposed to focusing on the individual patient who appeared in
the clinic (acute care model). It appeared that clinicians with a public health
background were more ready to grasp the concept of the CCM. By linking each
component with concrete examples drawn from their health centres, health staff and
managers were gradually convinced that these six components were good system
descriptors for health centres as they could cover almost any hardware, its
management, and important aspects of activities in health centres.

The initial

learning sessions also included introducing the philosophy of the CQI, its history,
and the Plan-Do-Study-Act (PDSA) cycles. As sessions progressed, in 2004 and
2005, increasing emphasis was placed on sharing experiences on application of the
CCM and CQI to make system changes.
As outlined in Figure 9.1, assessment was the starting point of an annual cycle,
which was different from the classic PDSA cycle where planning was a starting
point. Assessment provided local data on the level of health centre system
development and quality of diabetes care, and analysis and interpretation of these
data provided opportunities for health centre staff to identify areas for improvement.
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Figure 9.3 Picture version of the Chronic Care Model (CCM)

2. Feedback workshops and action planning. Feedback workshops were held at each
participating health centre every year. These workshops involved presentation of
findings from the system assessment and clinical medical record audits from that
health centre, and were usually conducted one to three months after the data
collection. We also presented collated results from all 12 health centres to facilitate
comparison, stimulation, and encouragement across different settings. The results
were presented and interpreted in a positive way, using language such as “a glass half
full” rather than “a glass half empty”. For example, we would say “61% of patients
had their HbA1c tested in the previous 6 months” instead of “39% of patients had no
HbA1c tested in the previous 6 months”.
Another important function of feedback workshops was to help health staff to
identify and set action plans for system changes. The action planning process was
streamlined using the following steps: 1) identifying quality gaps in diabetes care in
areas of metabolic control (HbA1c, blood pressure and lipid testing, treatment,
medication adjustment and their readings), counselling on lifestyle changes,
screening (eye check, foot check, and renal function), and vaccinations; 2) exploring
multiple root causes embedded in health centre systems. The items listed in the
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ACIC scale formed a basis for exploring possible causes that contributed to the
quality gaps in diabetes care. In particular, attention was paid to those items with
relatively low scores; 3) identifying practical solutions (examples shown in Table
9.2). This was achieved through a style of brainstorming among health centre staff
during the feedback workshops or discussion among staff in their day-to-day work;
and 4) setting action plans for system changes. Proposed solutions were recorded in a
standard form, containing the following key information: solution description;
resources needed; who was responsible; start date; and progress review (how, when
and by who).
An example of the above-mentioned action planning process is presented in Figure
9.4.
Great efforts were made to engage all health centre staff in the feedback workshops
and action planning process. However, for health centres served by visiting doctors,
doctors were occasionally unable to attend due to their limited time at health centres
(e.g. 1 day visit fortnightly).
Qualitative data were collected throughout the study in order to monitor action plans,
implementation processes and barriers to implementation. Sources of qualitative data
were observations at health centres at the times of audits; discussions with health
centre staff at feedback workshops; and semi-structured interviews with health centre
managers. Hand-written notes were made on site at the time of visits. These notes
were analysed manually for emerging themes.
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Figure 9.4 Action planning for system changes: a step-by-step illustration

1) Quality gaps in diabetes care

2) Possible root causes in health centre systems

External linkages

No formal link with outside services (eg AOD)

Low counselling rates:
(in previous 3 months)

Lack of partnerships with Community Stores
Limited staff time to provide health promotion outside the clinic
Lack of peer education

Doubts re brief interventions

Lack of practical teaching aids

Diet
Exercise
Smoking
Alcohol

0%
7%
13%
3%

Limited expert support
(eg nutritionists)

Ad hoc documentation
Ad hoc goal setting for lifestyle changes

Decision support
Self-management support

3) solution description
Showing a food box to
patients to promote
healthy diet.

.
.
.

4) action plan
Resources needed

Who are responsible?

Inviting
a
nutritionist
to
design a food
box as eduction
tool.

The Manager is
responsible for the
tool acquisition and
training arrangement.

.
.
.

Start date

Progress review

The
AHW
is
responsible for the
use of the tool and
diet counselling.

Sept.
2004

.
.
.

.
.
.

Every month, the
AHW reports the
number
of
counselling services
delivered to the
manager.
.
.
.

3. Aboriginal health worker (AHW) learning conference. Given the important and
unique roles of AHWs in achieving proactive interaction between health providers
and patients, a tailored learning conference was held, with the attendance of AHWs
from all participating health centres. The learning conference aimed at strengthening
AHW understanding of the quality improvement intervention, and fostering their
engagement in the study and service delivery.
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4. Ongoing support from researchers for health centres to execute system changes
according to their action plans. Health centre staff and managers were contacted
proactively by researchers using telephone and email. Newsletters were sent to health
centres to report on the progress of the project and to share CQI stories.

9.2.3. Statistical analysis

Means and proportions were used to summarise normally distributed continuous and
binomial data respectively, and 95% confidence intervals were calculated after
adjustment for clustering by heath centre. For data of non-Gaussian distribution,
medians and interquartile ranges were used.
Changes in levels of health centre system development regarding chronic illness care
(as represented by ACIC scores) and in quality of diabetes care (including processes
and intermediate outcomes) over the study period were assessed by comparing the
year 1 data (collected after one year of exposure to the intervention) and year 2 data
(collected after 2 years exposure) with the baseline data. As ACIC scores ranged
from 0 to 11 and were measured at health centre level with a sample size of 12, it
was difficult to determine whether the Gaussian assumption was met. Therefore, a
non-parametric method, the Wilcoxon matched pairs signed rank sum test, was used
to conduct the comparisons.125
Multilevel regression models were used to assess changes in processes and
intermediate outcomes of diabetes care. Three-level regression models were
constructed to accommodate the inherent dependency structure of the data in the
presence of both repeated observations from the same individuals (level 2 unit) and
clusters within the same community health centre (level 3 unit).112 Two independent
time variables, X1 (X1=0 denotes baseline period; X1=1 year 1) and X2 (X2=0 denotes
baseline period; X2=1 year 2), were entered into the regression models separately,
and their regression coefficients indicated the average magnitude of changes in
quality of care one year and two years after the intervention.
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Two types of three-level regression models were employed according to the nature of
dependent variables. First, three-level logistic regression models were used for
dichotomous dependent variables, for example, process variable ‘HbA1c was tested
in previous 6 month (yes/no)’ and intermediate outcome variable ‘HbA1c level was
less than 7.0% (yes/no)’. Regression coefficients were transformed into odds ratios
using eβ, and odds ratios were then converted into risk ratios by means of a published
formula.199 The above analyses were carried out by using Stata version 8.2. The
command “gllamm” [generalised linear latent and mixed models] was used with the
“family” option as “binomial” and the “link” option as “logit”. Second, three-level
linear regression models were used for continuous dependent variables (eg values of
systolic blood pressure). These analyses were conducted using Stata command
“gllamm” with the “family” option as “Gaussian” and the “link” option as “identity”.

9.3. Results
9.3.1. Changes in health centre system development

Table 9.1 presents median ACIC scores for each component of health centre systems
before the initiation of and during the follow-up of the quality improvement
intervention. Generally, median scores at the baseline ranged from 2.5 to 5.4,
indicating that participating health centres had developed basic systems in supporting
chronic illness care at the beginning of the intervention. One year after the
intervention, higher scores were observed across all system components and the
overall score. A non-parametric paired test showed that there were statistically
significant improvements in four system components (organisational influence, selfmanagement support, delivery system design, and clinical information systems) and
in integration of system components. Two years after the intervention, median scores
for six components ranged from 6.1 to 7.7, indicating the health centre systems
evolved to a new stage which provided good support for chronic illness care. There
were statistically significant improvements across all system components and the
overall system function (relative to the baseline).
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Table 9.1 Changes in staff ratings of health centre systems from the Assessment
of Chronic Illness Care
baseline

Year 1

Year 2

System component
Median (Interquartile Range)

Change (P value)*

Change (P value)*

Year 1 - baseline

Year 2 - baseline

Organisational influence

3.4 (2.5, 4.3)

5.2 (4.5,5.3)

6.1 (4.5, 6.7)

+1.8 (0.002)

+2.7 (0.003)

External linkages

4.8 (4.0, 5.6)

5.4 (4.6, 6.0)

6.5 (5.3, 7.8)

+0.6 (0.089)

+1.7 (0.002)

Self-management support

3.8 (3.0, 3.9)

5.3 (4.2. 5.8)

6.4 (4.9, 7.3)

+1.5 (0.005)

+2.6 (0.004)

Decision support

4.7 (4.0, 5.0)

5.8 (4.7, 6.3)

7.2 (5.8, 8.2)

+1.1 (0.077)

+2.5 (0.025)

Delivery system design

4.5 (3.6, 5.2)

5.9 (5.3, 6.7)

7.2 (5.8, 8.2)

+1.4 (0.002)

+2.7 (0.007)

Clinical Information systems

5.4 (4.6, 5.9)

5.9 (5.3, 7.3)

7.7 (6.1, 8.3)

+0.5 (0.037)

+2.3 (0.015)

Integration

2.5 (1.9, 3.5)

4.5 (3.5, 5.4)

5.1 (4.1, 6.5)

+2.0 (0.002)

+2.6 (0.004)

Overall (Total)

4.3 (3.4, 4.7)

5.6 (4.6, 6.0)

6.1 (5.6, 7.3)

+1.3 (0.002)

+1.8 (0.002)

* P values are for Wilcoxon matched pairs signed rank sum tests.

The status of health centre system development and its changes over the study period
is visually illustrated in the form of a spider plot (see Figure 9.5). In this plot, each
axis represents one component of health centre systems, and a point marked in each
axis indicates the level of development, with the overall system development being
reflected by the size of the area encompassed by these points. As shown in the spider
plot, generally, participating health centres experienced consistent improvements
across different system components over the study period. The wide variability in
system improvement across 12 health centres is not reflected in this single spider
plot, but is more evident when presented in 12 separate spider plots (see appendix 8
for details).
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Figure 9.5 Changes in staff ratings of health centre systems – spider plot
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During the course of the study, health centre staff initiated and implemented a broad
range of actions to change their systems (see Table 9.2). The successful actions
involved either increased resources or innovative activities that promoted and
improved interaction between health care providers and patients. For example, in the
area of organisational influence, while most health centres included specific goals of
chronic illness care in their business plans, some health centres lobbied their
governing bodies and secured funds to support new positions for a nurse or chronic
illness coordinator. With regard to clinical information systems, a few participating
health centres replaced their old systems with new systems which were well received
by health staff. On the other hand, the majority of actions were carried out under the
existing budgets and by introducing creative initiatives to proactively engage patients
in chronic illness care. For example, a health centre, in conjunction with community
organisations, ran community-based programs (i.e. ‘No Drug, No Violence, No
Alcohol’) to promote healthy lifestyle, and provided incentives to stimulate and
reinforce behaviour changes; with respect to self-management support, one health
centre designed a food box and showed it to patients and their families to support
healthy food choices. Such vivid and tangible education tools were believed by staff
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to be more effective than pamphlets or posters. Changes in delivery system design
were characterised by regular review of roles among primary care team members,
designated staff time for home visits, and providing transport to clients for clinic
visits.
Interviews with health centre staff also identified several major barriers that
influenced their initiation, implementation, and maintenance of health system
changes as outlined below:
• Lack of effective communication with and management support from the
governing bodies.
“They (the Health Board members) are so high up they can’t see what’s happening
on the ground because of the clouds.” (AHW)
• Rapid turnover of staff and therefore a disruption to clinic activities.
“There have been 11 nurses coming and going within 11 months.” (Health Centre
Manager)
• Shortage of AHWs.
“The clinic is short staffed. There should be 4 AHWs but 2 positions are vacant.”
(Nurse)
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Table 9.2 Examples of actions implemented by participating community health
centres to change their systems
Organisational influence
 Dedicated new Medicare officer time to processing Medicare claims, including the EPC items
 Prepared for the Australian General Practice Accreditation Limited (AGPAL) accreditation
 Secured financial resources to fund a new nurse position
 Lobbied to recruit a program coordinator to coordinate chronic illness care
 Developed a business plan including specific chronic illness care goals
 Increased support from the central Quality Improvement Coordinator to implement quality plans
 Increased claims for the EPC Medicare items and the reimbursements were used to support
operation and maintenance of the computerised information system
External linkages
 In conjunction with schools, Women’s Centres, community stores or takeaways, ran chronic disease
prevention programs
 Held regular meetings with newly formed health advisory committee of Aboriginal elders,
facilitating community input into health centre operation. The committee was also consulted to
provide leadership and direction of community-based health activities
 Funded new community development positions with the health centre assisting with networking in
the community and working on prevention
 Supported community-based initiatives, such as ‘Water Aerobics’
 Assisted visiting nutritionist in organising the healthy lunch program in the community, and meal
design and preparation for the Aged Care Centre
 Designated health centre time for community work on Friday morning
 Organised an event titled “No Drug, No Violence, No Alcohol ” in the community, and offered
incentives, such as a return airfare to Darwin (donated by Qantas), to promote behaviour changes
 Ran a Diabetes Health Day in the community to improve clients’ understanding of their conditions
 Supported the Nutrition Worker based at the community store to provide healthy meals
 Identified and established a list of outside services, names, and contact numbers to assist all staff to
contact services and to help patients use them
Self-management support
 Designated chronic disease nurses to provide self-management support
 Implemented written care plans which contained patient goals agreed between clinicians and
patients. These goals were reviewed during each visit
 Developed key local language concepts
 Arranged visiting mental health team (4 times/year) to assist with behaviour change interventions
 Helped setting up a Diabetes Action group in the community
 Designed key messages and pictures to disseminate self-management knowledge and skills
 Enhanced smoking cessation services supported by pharmacy and availability of patches for nicotine
replacement treatment
 Addressed concerns of patients and families through existing peer support groups at the Women’s
Centre in the community
 Provided diabetes patients with blood glucose self-monitoring materials
 Showed patients a food box (designed by a nutritionist) as an education tool to support individuals
and families about what type of food is good for managing chronic disease
Continued
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 Organised patient peer groups to share their stories about care, for example, buying a scrubbing
brush to clean feet, rubbing feet with cream, wearing shoes, and buying good tucker from the store
 Supplied sharps containers for insulin dependent patients to safely dispose of needles
 Educated patients on general safe storage of medications
 Organised patient eduction delivered by the visiting Diabetes Educator from Healthy Living NT
Decision support
 Provided primary care team training by visiting specialists (eg physicians)
 Developed chronic disease flow sheet based on clinical guidelines (the CARPA)
Delivery system design
 Organised chronic disease days with presence of specialist providers
 Designated chronic disease nurses to implement planned visits and group visits, eg facilitating
patients seeing multiple providers in a single visit
 Developed and implemented cross cultural education and training programs for staff
 Held regular team meetings to revise and reinforce team roles
 Used registers to identify active and non-active participation of patients, analysed reasons for nonactive participation, and took measures to improve
 When the doctor was visiting, Aboriginal health workers went out and talked to patients, and
brought them into the health centre
 Put a sign up at the community shop for doctor’s and physician’s visits, and picked up people if
necessary
 Arranged patients to see specialists (eg ophthalmologists) in the regional centre, and transported
them to their appointments
 Utilised interpreters provided by the Aboriginal Resource and Development Services
 Went out twice a day to give medications to patients in the community
 The health team met regularly every morning to do handover of which patients/clients needed to be
followed up and picked up and who had clearly defined roles to do that
 Commenced the use of case conferencing to identify and discuss the care needs and goals of patients
with complex conditions and to assign interventions to specific members of the team
 One afternoon a week was set aside to do home visits with patients of major chronic conditions,
documenting relevant information in the medical records
 Appointed the Health Centre Coordinator as team leader to ensure roles and responsibilities in
chronic illness care
Clinical information systems
 Implemented a new electronic system (based on File Maker Pro) for recording of services, follow-up
and reminding
 Performed a complete history notes audit and reorganised all individual files
 Installed a new computerised clinical information system called “Communicare”*, providing
functions such as medical record-keeping, intelligent recalls, and featured appointments
 Developed and utilised a spreadsheet system with a list of people for follow-ups of 3 monthly bloods
and the doctor’s follow-ups of any abnormal findings
 Linked the health centre information system (“Communicare”) with the regional information system
“HealthConnect” to realise transfer of information between settings and community health centres
* See the following website for detailed
http://www.medisys.com.au/communicare.html

information
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regarding

the

software

“Communicare”:

9.3.2. Changes in quality of diabetes care

Table 9.3 Changes in processes of diabetes care
Scheduled
interval
(months)

Process item

Baseline
(n=295)

Year 1
(n=253)

Year 2
(n=252)

% of patients receiving services (95%CI)

Risk Ratios

Risk Ratios

(95% CI)†

(95% CI)†

Year 1 vs baseline

Year 2 vs baseline

Basic measurement
Weight

3

47 (41, 53)

43 (37, 49)

61 (54, 67)

0.90 (0.72, 1.10)

1.34 (1.14, 1.52)

Height

Any time

32 (27, 38)

48 (42, 55)

71 (65, 76)

1.61 (1.30, 1.91)

2.35 (2.08, 2.56)

BMI

12

16 (12, 21)

21 (16, 26)

46 (40, 53)

1.24 (0.84, 1.76)

3.09 (2.36, 3.82)

Waist circumference

3

23 (18, 28)

28 (23, 34)

54 (48, 60)

1.28 (0.92, 1.70)

2.42 (2.00, 2.82)

3

63 (57, 69)

63 (56, 68)

76 (71, 82)

0.94 (0.76, 1.10)

1.27 (1.13, 1.37)

Visual acuity

12

40 (35, 46)

42 (36, 48)

58 (52, 65)

1.06 (0.83, 1.31)

1.49 (1.26, 1.71)

Cataracts

12

28 (23, 34)

35 (29, 41)

24 (19, 30)

1.31 (0.97, 1.68)

0.80 (0.58, 1.08)

Fundi (dilated pupils)

12

34 (29, 40)

36 (30, 42)

30 (25, 37)

1.10 (0.83, 1.39)

0.90 (0.68, 1.15)

Ophthalmologist review

24

34 (29, 40)

41 (34, 47)

54 (48, 61)

1.28 (0.99, 1.57)

1.68 (1.39, 1.95)

Check done

3

20 (16, 25)

24 (19, 29)

58 (51, 64)

1.23 (0.84, 1.72)

3.01 (2.52, 3.47)

Sensation

3

9 (6, 13)

12 (8, 16)

48 (41, 54)

1.49 (0.87, 2.46)

5.81 (4.43, 7.16)

†

BP

Eye check

Feet check

Peripheral pulses

3

8 (5, 12)

13 (9, 17)

48 (42, 54)

1.79 (1.05, 2.92)

6.61 (5.00, 8.17)

Pressure areas

3

7 (5, 11)

11 (7, 16)

44 (38, 51)

1.78 (0.99, 3.06)

6.96 (5.10, 8.85)

Infections

3

8 (6, 12)

12 (8, 17)

27 (22, 33)

1.64 (0.95, 2.69)

3.56 (2.39, 5.03)

Laboratory investigations
BSL (finger prick or venous)

3

61 (55, 67)

51 (44, 57)

69 (63, 74)

0.76 (0.60, 0.92)

1.13 (0.97, 1.27)

†

HbA1c

6

41 (35, 47)

61 (55, 67)

74 (68, 80)

1.54 (1.31, 1.75)

1.93 (1.71, 2.10)

Total cholesterol

12

56 (50, 62)

70 (64, 76)

74 (68, 79)

1.29 (1.13, 1.42)

1.36 (1.20, 1.49)

Urine – Dipstix

3

20 (15, 25)

24 (19, 30)

48 (42, 55)

1.29 (0.93, 1.74)

2.66 (2.15, 3.16)

Creatinine

12

65 (59, 71)

68 (62, 74)

74 (69, 80)

1.03 (0.88, 1.16)

1.15 (1.02, 1.26)

ACR

12

54 (48, 59)

54 (47, 60)

61 (55, 67)

0.99 (0.80, 1.16)

1.15 (0.99, 1.31)

Diet

3

15 (11, 19)

23 (18, 29)

36 (30, 42)

1.73 (1.17, 2.45)

2.54 (1.90, 3.26)

Activity

3

13 (9, 17)

22 (17, 27)

37 (31, 43)

1.82 (1.21, 2.62)

2.97 (2.20, 3.83)

Smoking

3

10 (7, 14)

21 (16, 26)

30 (25, 37)

2.30 (1.50, 3.36)

3.21 (2.24, 4.37)

Alcohol

3

9 (6, 13)

21 (16, 27)

33 (27, 39)

2.59 (1.67, 3.82)

3.78 (2.64, 5.11)

Diabetes medications

3

10 (7, 14)

26 (21, 32)

36 (30, 42)

2.95 (1.94, 4.20)

3.65 (2.63, 4.82)

12

54 (48, 59)

47 (41, 53)

83 (78, 87)

0.83 (0.65, 1.01)

1.63 (1.50, 1.72)

5yrs

73 (68, 78)

72 (66, 77)

80 (74, 85)

0.91 (0.73, 1.06)

1.10 (0.99, 1.18)

Counselling / advice

Immunisations
Flu vac.
Pneumo vac.

† Calculated by using multilevel logistic regression models with adjustment for health centre clustering and
repeated measurements within the same individuals, and by converting odds ratios into risk ratios using a
published formula. Risk ratios significant at 0.05 level are shown in bold.
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In terms of guideline-scheduled processes of diabetes care, changes over the study
period are shown in Table 9.3. One year after the intervention, 9 out of a total of 27
service items showed statistically significant improvement. These services were
height measurement, feet peripheral pulses check, HbA1c test, total cholesterol test,
and counselling on lifestyle changes. Noticeably, finger prick or venous blood sugar
level (BSL) test dropped from 61% to 51%, corresponding to an increasing use of
HbA1c test. Far more significant improvement across service items was observed
two years after the intervention. In total, 22 services achieved significant
improvements, covering both those with low level of delivery (eg feet check and
counselling) at the baseline and those with relatively high level of delivery (eg
laboratory investigations and flu vaccination).
The proportion of patients treated by insulin and oral hypoglycaemic agents over the
study period remained largely unchanged (Table 9.4). The proportion who received
treatment for hypertension and hyperlipidemia increased during year 1 intervention,
followed by a decrease at year 2. The proportion of patients with albuminuria who
were treated by ACE inhibitors declined during the year 2 follow-up. There was an
increase in using aspirin as secondary therapy for those with established CVD and as
primary therapy for those with CVD risk factors.

Table 9.4 Changes in pharmacological treatment rates over the study period

Treatment

baseline

Year 1

Year 2

Risk Ratios

Risk Ratios

(95% CI)†

(95% CI)†

Year 1 vs baseline

Year 2 vs baseline

Any insulin use

10% (29/295)

11% (29/253)

10% (24/252)

1.17 (0.96, 1.40)

0.97 (0.79, 1.19)

Oral hypoglycaemic agents only

69% (203/295)

72% (181/253)

71% (180/252)

1.05 (0.83, 1.21)

1.08 (0.92, 1.20)

Hypertension on treatment

78% (112/143)

89% (111/125)

75% (119/159)

1.16 (1.04, 1.22)

0.96 (0.79, 1.09)

Albuminuria on ACE inhibitors

85% (129/151)

85% (124/146)

72% (114/158)

1.02 (0.86, 1.11)

0.87 (0.69, 1.00)

Hyperlipidemia on statin

71% (99/140)

83% (128/154)

67% (98/146)

1.34 (1.18, 1.39)

0.93 (0.75, 1.09)

Coronary heart disease/stroke on
aspirin

56% (32/57)

60% (30/50)

70% (30/43)

1.00 (0.46, 1.47)

1.30 (0.85, 1.59)

2.90 (2.11, 3.15)

2.21 (1.67, 2.62)

Aspirin use among diabetes patients
31% (53/173)
55% (91/165)
55% (101/184)
without cardiovascular events but
with one or more other cardiovascular
risk factors*
* Other cardiovascular risks refer to hypertension, hyperlipidemia and smoking.
† Risk ratios significant at 0.05 level are shown in bold.
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Based on documentation in medical records, after identification of elevated HbA1c
and BP, there was an increase in numbers of elevated results reviewed by a doctor,
and consequently, an increase in medication adjustment rates at the year 1 audit
(Table 9.5). However, these improvements were not maintained at year 2 follow-up.
There was a significant drop in reviewing elevated results and medication adjustment
during the year 2 period, even below the baseline level. For example, at baseline
audit, 26% of elevated HbA1c results had a documented review by a doctor, and
10% had documented medication adjustment. These figures jumped to 46% and 24%
one year after the intervention, but dropped to 2% and 3% at the year 2 audit. A
similar pattern of improvement and drop was observed for BP result reviews and
medication changes.

Table 9.5 Frequency of elevated HbA1c and blood pressure results followed by
documentation of review by a doctor and medication change over the study
period
baseline

Follow up
HbA1c recorded in previous 12 months*

Year 1

Year 2

Risk Ratios (95% CI)†

Risk Ratios (95% CI)†

Year 1 vs baseline

Year 2 vs baseline

291

296

317

173 (59%)

179 (60%)

169 (53%)

1.02 (0.89, 1.16)

0.90 (0.78, 1.03)

Reviewed by a doctor (%)

45 (26%)

82 (46%)

4 (2%)

1.76 (1.31, 2.37)

0.09 (0.03, 0.25)

Medication adjusted (%)

18 (10%)

43 (24%)

5 (3%)

2.31 (1.39, 3.84)

0.28 (0.11, 0.75)

615

559

588

145 (24%)

154 (28%)

151 (26%)

1.17 (0.96, 1.42)

1.09 (0.89, 1.33)

Reviewed by a doctor (%)

30 (21%)

62 (40%)

5 (3%)

1.95 (1.34, 2.82)

0.16 (0.06, 0.40)

Medication adjusted (%)

19 (13%)

33 (21%)

5 (3%)

1.64 (0.98, 2.74)

0.25 (0.10, 0.66)

Elevated HbA1c† (%)

BP recorded in previous 12 months*
†

Elevated BP (%)

* As multiple HbA1c and BP results might be documented in the medical record for each patient in previous 12
month period, we only collected, when available, the two most recent HbA1c results and the three most recent BP
results for each audit interval.
† Elevated HbA1c was defined as HbA1c > 8.0%. Elevated BP was defined as BP > 140/90 mmHg.

Figure 9.6 shows changes in medication adjustment rates in relation to changes in
numbers of doctors over the study period. From baseline to the year 1 audit, numbers
of doctors working in participating health centres largely remained unchanged (9.5
vs 9.3, full-time equivalents). However, there was a significant drop in the number of
doctors during the year 2 period (5.3 doctors).
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Figure 9.6 Changes in medication adjustment rates in relation to changes in
numbers of doctors over the study period
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The mean HbA1c improved significantly from 9.3% at the baseline to 8.9% at the
year 1 audit, and maintained a mean of 8.9% at the year 2 audit. The proportion of
people with acceptable glycaemic control (HbA1c<8.0%) and ideal glycaemic
control (HbA1c<7.0%) increased from 37% (baseline) to 46% (year 2), and from
19% to 28%, respectively. However, blood pressure and total cholesterol control
largely remained unchanged over the study period. There was no significant
progression of renal disease (measured by ACR) over the three year period.
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Table 9.6 Changes in intermediate patient outcomes
baseline

Year 1

Year 2

Intermediate outcome
Mean or percentage (95% CI)

Mean differences
or Risk Ratios

Mean differences
or Risk Ratios

(95% CI)†

(95% CI)†

Year 1 vs baseline

Year 2 vs baseline

-0.4 (-0.7, -0.1)

-0.4 (-0.7, -0.1)

HbA1c
Mean HbA1c level (%)

9.3 (8.8, 9.8)

8.9 (8.3, 9.4)

8.9 (8.6, 9.3)

HbA1c<8%

37 (28, 46)

40 (30, 50)

46 (40, 52)

1.18 (0.79, 1.61)

1.43 (1.03, 1.82)

HbA1c<7%

19 (13, 24)

21 (13, 29)

28 (22, 34)

1.16 (0.58, 2.09)

1.74 (1.11, 2.50)

Mean systolic BP

130 (127, 133)

131 (128, 135)

130 (126, 133)

2.3 (-0.6, 5.2)

-0.2 (-3.2, 2.8)

Mean diastolic BP

79 (77, 82)

79 (77, 82)

79 (76, 81)

0.4 (-1.6, 2.3)

-0.3 (-2.1, 1.4)

BP<140/90

65 (58, 72)

59 (51, 67)

67 (61, 73)

0.84 (0.66, 1.02)

1.04 (0.90, 1.17)

BP<130/80

33 (25, 41))

33 (23, 43)

29 (22, 36)

0.97 (0.69, 1.29)

0.80 (0.57, 1.10)

Blood pressure (mmHg)

Total cholesterol (mmol/L)
4.9 (4.7, 5.1)

4.9 (4.6,5.2)

4.9 (4.6, 5.3)

-0.01 (-0.2, 0.2)

-0.06 (-0.3, 0.2)

Total cholesterol<5.5

Mean total cholesterol level

73 (66, 80)

73 (64, 82)

73 (63, 84)

1.00 (0.77, 1.17)

1.02 (0.82, 1.16)

Total cholesterol<4.0

22 (16, 28)

24 (17, 31)

30 (19, 41)

1.22 (0.68, 1.97)

1.58 (0.95, 2.35)

18.0 (3.7, 63.9)

19.6 (3.5, 83.2)

18.7 (4.8, 67.2)

P=0.49

P=0.32

ACR≤3.4

21 (13, 29)

24 (13, 35)

18 (13, 23)

0.93 (0.42, 1.78)

0.76 (0.35, 1.46)

3.4<ACR≤34

41 (33, 49)

33 (24, 42)

43 (35, 51)

0.73 (0.43, 1.11)

1.05 (0.72, 1.40)

ACR>34

38 (29, 47)

43 (30, 56)

39 (30, 48)

1.60 (0.92, 2.16)

1.13 (0.67, 1.63)

ACR
Median ACR level *

* Figures in this row are medians (interquartile ranges). P values indicate statistical significance based on
Wilcoxon-Mann-Whitney test for non-parametric group comparisons.
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9.4. Discussion
This quality improvement study shows that participating Aboriginal community
health centres had initiated and implemented a number of system changes over the 2
completed cycles of quality improvement. As a result, health centre systems evolved
from basic support for chronic illness care to a status of good support. These
improved systems were associated with moderate improvement in quality of diabetes
care, characterised by significantly higher adherence to guideline-scheduled
processes of care and better HbA1c control.
Among the most important studies in using the CCM and its associated ACIC
assessment tool to design and test system changes are the Breakthrough Series
(BTS), a series of national quality improvement programs developed by the Institute
for Healthcare Improvement in the US.82 The first Chronic Illness BTS involved 26
health care organisations (including hospital systems, academic organisational
centres and community clinics) in a 13-month improvement program and targeted
diabetes care. Compared with the baseline data in our study, the BTS participating
organisations had higher ACIC scores for organisational influence and selfmanagement support, but similar scores for the other four components.86,88
Interestingly, over intervention periods, both studies achieved almost similar degrees
of improvement across system components and had comparable ACIC scores at the
end of studies, but our intervention period was longer than that of the BTS (24
months versus 13 months). Noticeably, systems in neither the BTS nor our study
could be improved to a level rated as “fully-developed” with ACIC scores ranging
from 9 to 11.
Chin and colleagues reported the use of CCM and the PDSA cycles to improve
diabetes care in 19 community health centres in the Midwest of the US.200 Similar to
our study setting, these Midwest community health centres provided services
predominantly to socioeconomically disadvantaged populations who suffered
disproportionately high morbidity from diabetes. While the CQI cycles were run on
an annual basis as part of the intervention in our study, the Midwest study employed
rapid PDSA cycles which required health centres to collect data and report PDSA

188

activities monthly. One year after the intervention, the study reported improvement
in major processes of care, such as HbA1c and lipid test, eye examination, and foot
examination. Average HbA1c values also improved from 8.5% to 8.3%. However,
Chin et al noted that most participating centres considered monthly data collection
and reporting of PDSA cycles as time-consuming and burdensome, challenging the
sustainability of the quality improvement intervention. Our findings suggest quality
improvement interventions featuring conventional, annual CQI cycles can be
comparably effective in achieving improvement in diabetes care and may be more
likely to be institutionalised.
Although diabetes patients in our study experienced moderate improvement in
HbA1c control, no significant improvement was found in other important
intermediate outcomes, namely blood pressure and total cholesterol control.
Difficulties in improving patient outcomes have been increasingly reported by
studies focusing on diabetes quality improvement interventions. For example, in a
systematic review92 assessing effectiveness of organisational and professional
interventions on quality of diabetes care in primary care settings, Renders et al
identified 13 studies that reported effects on both processes and outcomes of diabetes
care. However, only 7 of these studies demonstrated a favourable effect on patient
outcomes in addition to a positive effect on processes of care. In a recently published
randomised controlled trial,201 O’Connor and colleagues reported implementation of
a seven-step quality improvement change process in primary care medical practices.
After the 2.5-year implementation period, the intervention failed to improve HbA1c,
blood pressure, and LDL levels among patients, although most processes of care,
including annual test rates of HbA1c, blood pressure and LDL, were significantly
improved.
An increasing number of commentators172-175,177 have ascribed difficulties in
improving patient outcomes to ‘clinical inertia’ (defined as failure of health care
providers to initiate or intensify therapy when evidence-based treatment goals are not
achieved172), but there has been a lack of longitudinal data to support this contention.
Our data shows seriously inadequate medical review and medication adjustment
following abnormal clinical findings and investigations (notably BP and HbA1c),
with an inadequate improvement after feedback of these findings. For example,
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medication adjustment rates following identification of elevated HbA1c improved
from 10% at baseline to 24% at year 1, but dropped to 3% at year 2 (Table 9.5). Over
the same intervals, the number of doctors employed changed from 9.5 to 9.3 and to
5.3 (full-time equivalents). It is likely that a certain and stable level of doctors
working at health centres provides a basis for improvement in medication
adjustment. Conversely, a serious shortage of doctors significantly impedes efforts
for improvement. This study confirms that failure to intensify medical management
is likely to be an important factor in the limited improvement in patient intermediate
outcomes, and highlights the importance for medical staff to be effectively engaged
in QI interventions and for the potential of nurse-practitioners to adjust medications
according to protocols.
The experience of our quality improvement intervention suggests that increasing
medication adjustment for diabetes patients in primary care systems can be
challenging and complex. For example, while most computerised information
systems used by participating heath centres provided prompts to health care
providers that a test (e.g. HbA1c) was due, none of these systems could further
classify that patient results were at evidence-based goals or not, and no prompts were
provided to providers regarding how therapy could be intensified for patients to
achieve their clinical goals. However, if future diabetes quality improvement
interventions are expected to improve patient outcomes, medication adjustment
measurements should be included in the spectrum of quality of care measures, and
barriers to making medical regimen changes in healthcare systems need to be
carefully identified, and effective strategies for overcoming these barriers need to be
tested and implemented. Based on our experience with this quality improvement
intervention and review of relevant literature, some barriers to and potential
strategies for diabetes therapy intensification in health care systems are summarised
in Table 9.7.
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Table 9.7 Barriers to and strategies for diabetes therapy intensification in health
care systems
System component
Self-management support

Decision support

Barriers to diabetes therapy
intensification
Patients
may
attempt
to
avoid
polypharmacy or insulin treatment due to
lack of symptoms, fears about pain and
complexity of injection, or lack of
family/social support.202

Strategies to overcome these
barriers
Health care providers build up
partnership with patients, encourage
patients to identify problems from
patients’ own point of view that may
or may not be related to the disease,
and collaborate with patients to find
solutions, for example, through peer
group education or working with other
community organisations.203

Doctors in primary health care lack the
educational background and continuous
training on intensifying therapy to meet
evidence-based treatment goals.172

Specialists provide leadership in
primary health care and ongoing
training for primary care teams to
prioritise their efforts in areas of
therapy initiation and intensification.

Diabetes clinical guidelines lack detailed
information
regarding
a
stepwise
introduction of pharmacologic therapy.
Delivery system design

Doctors’ important role in initiating and
intensifying therapy has not been
adequately supported and coordinated by
assigning clear, complementary roles
among other practice team members.

Develop cohesive health care teams
characterised by clear goals, division
of labour, training of all team
members to perform their roles, and
effective communication.204

Clinical information systems

Current electronic clinical information
systems lack the capacity to remind health
care providers about specific information
regarding appropriate initiation and
intensification of therapy.

Upgrade
electronic
information
systems
to
facilitate
therapy
intensification decision making. For
example, Lester et al reported linking
electronic information systems with Emails sent to doctors that allowed them
to view timely test results and make
corresponding prescription changes
with ‘one-click’ automatic order
writing.205
Alternatively, a convenient and
inexpensive approach is to use paper
flowsheets to follow critical test
results, monitor use of therapy and
prompt action to achieve therapeutic
goals.172

Contextual factors helping or hindering the progress of quality improvement
interventions
Interviews with and feedback from health centre staff have helped us understand the
factors that contributed to or detracted from the successful development of the
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quality improvement intervention. Factors most often mentioned were relationship
and trust between researchers and health centre staff, communication between health
centres and their governing bodies, engagement of doctors in quality improvement,
and staff turnover.
Over the life of the study, our research team developed strong relationships and trust
with participating health centre staff. This provided a positive environment to put
research into practice as well as to directly link action to research. Supported by the
research team, health centre managers and clinicians played a leading role in
decisions regarding what areas of systems needed change, how to change them, and
how to interpret the data. Gradually, they found the results to be both useful and
usable. In this way, health centres proactively created their own knowledge, instead
of only acquiring knowledge from external sources (eg guidelines, journals or
continuous education), and improved their capacity to modify organisational
behaviour to reflect new knowledge and insight.
Participating health centres were managed under a variety of governance structures,
with governing bodies such as Indigenous Community Controlled Organisations,
Indigenous Health Boards, Community Councils, and NT Department of Health and
Community Services. Health centres reported variable support from and
communication with their governing bodies. For example, some governing bodies
provided visible support and promotion of chronic illness improvement by fully
engaging health centre managers and clinicians in health planning and decision
making and by securing necessary resources. On the contrary, some health centre
staff reported the lack of effective communication with governing bodies. For
example, a request for funding AHW positions for the health centres was repeatedly
denied by the governing body. In response to these challenges, we increased
feedback of research findings to the relevant governing bodies during the course of
the study, but felt that more effective and focused approaches were needed to
mobilise upper management in supporting quality improvement.
The level of engagement of doctors in the quality improvement process varied across
health centres. Doctors with a public health background were more likely to grasp
the concept of population-based care and the importance of collaborative patient self192

management support, and therefore were more active in initiating system changes.
Visiting doctors, to some extent, were less likely to be fully engaged in the quality
improvement intervention, partly due to the limited time they spent in the health
centres and sometimes because they missed out on the feedback workshops and
action plan setting activities. As indicated by our data, doctors’ roles in effectively
initiating or intensifying medical treatment for patients with diabetes have not
adequately developed. It appears that there may have been a difference between the
small response of doctors to the quality improvement intervention (i.e. minimal
changes in drug use) and the greater response of nurses and Aboriginal health
workers (reflected by significantly increased numbers of measurements and
investigations), where in other parts of the Australian health services doctors are
usually responsible for both test/measurements and treatment decisions. This may
partly explain why in this study improvement in patient intermediate outcomes was
not as prominent as that of delivery of scheduled processes of care. Further research
is needed to address doctors’ involvement in quality improvement206 and to
strengthen the links between the work of various members of the multidisciplinary
team. If tasks are divided, the need for coordination is even greater.
Rapid staff turnover was identified as a major barrier for health centre staff to
implement and maintain quality improvement activities. High staff turnover has long
existed in rural and remote health services, and will continue to exist in the future.
One possible solution is to develop a user-friendly quality improvement kit which
includes tools and educational materials demonstrating detailed learning sessions,
feedback workshops and action planning. Then this kit could be used in conjunction
with the new staff orientation, giving new staff an opportunity to catch up on quality
improvement initiatives.
There is a growing body of literature suggesting that various organisational
attributes, such as culture and leadership, may influence the implementation of
quality improvement interventions.207 However, these factors do not lend themselves
to conventional qualitative investigations such as interviews used in this study.
Instead, more sophisticated techniques, such as in-depth longitudinal organisational
case studies are needed to explore them.208
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Challenges in causal interpretation of the results
The nature of one-group follow-up design without a control group in this study raises
questions about causal relationships between the intervention and measured changes.
As described in Chapter 4, reasons for not choosing a randomised controlled trial or
other controlled designs included resource constraints, logistical challenges, and
difficulties in identifying comparable control groups. Using principles developed by
Cook and Campbell in addressing casual inference in quasi-experimental designs,109
we analysed and identified a range of potential threats to causal interpretation during
the course of the study. The most plausible threats are outlined as follows:
Hawthorne effect. The Hawthorne effect is defined as a phenomenon where a study
subject’s behaviour and/or study outcomes are altered as a result of the subject’s
awareness of being under observation.107 For example, in this study, the improved
adherence to guideline-scheduled service delivery by clinicians may be subject to the
Hawthorne effect. In classical research, such effect would be viewed as
contamination as it biases the true effect of the intervention. However, in quality
improvement studies like ours, the Hawthorne effect is viewed as a benefit. In fact,
we deliberately encourage service providers to be aware of ongoing mornitoring
activities in relation to best practice guidelines.
Regression to the mean. Regression to the mean refers to a phenomenon that can
make natural variation in repeated data look like real change.109,209 It occurs when
subjects with extreme scores (high or low) are selected, followed by a tendency for
them to score less extremely on other measures. In this study, the effect of regression
to the mean was minimised, as we selected diabetes subjects based on random
samples from 4 larger health centres and whole diabetes populations from the
remaining 8 smaller health centres.
Drop out (attrition).109,210 15% of diabetes patients enrolled at the baseline dropped
out during the course of the intervention due to out-migration (13%) and death (2%).
This raises the question: was measured better quality of diabetes care at year 1 and
year 2 audits when compared with the baseline because of the effect of the
intervention or because those who dropped out had poorer quality of diabetes care?
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Further analyses revealed that those who out-migrated had similar baseline quality of
care as those who remained over the course of intervention. However, those who
died did have poorer quality of care at the baseline. Considering that drop-out
constituted only a small proportion (2%) of people with poor diabetes control, the
measured effect was not likely to be biased by drop-out.
Secular trends. Secular changes, rather than the intervention that we implemented,
may have led to the improvement in diabetes care.107,200 However, our interviews
with health centre staff suggested that the CQI driven system changes were the
dominant influence over the study period.

Transferring the research evidence into policy and practice
Findings and knowledge gained from the study were disseminated proactively to
various policy-making authorities, including the NT Department of Health and
Community Services (DHCS) and the Commonwealth Department of Health and
Ageing. These have resulted in the quality improvement tools and strategies applied
in the study being adopted and incorporated into some government-initiated service
delivery programs. For example, a training workshop was held for the DHCS Public
Health Nurses program, to build up Public Health Nurses’ capacity to undertake
independent clinical audit of diabetes care and to provide feedback to community
health centres across the NT. As the data analysis was the most challenging task for
the Public Health Nurses, we developed an Access database called “Clinical
Auditing & Reporting System (CARS)” for their use (see appendix 9 for details),
which allowed the quality indicators of diabetes care to be generated automatically,
and in user-friendly formats such as pie charts and bar charts. The Public Health
Nurses program proved to be an important initiative to sustain the quality
improvement movement among Aboriginal community health centres.
Another example of research transfer is the contribution of the study to the
development and implementation of the national “Healthy for Life” program.211
Announced in 2005 by the Commonwealth Department of Health and Ageing, the
Healthy for Life program provides $102.4 million over four years, aiming at
enhancing the capacity of more than 80 Indigenous primary health care services to
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improve the quality of child and maternal health services and chronic disease care.
Further refinement and modification of the ACIC scale has led to the development of
a system assessment tool, which together with the clinical audit forms used in this
study have been included in the Healthy for Life toolkit for the participating sites to
use. In addition, members of our research team have joined the panel of facilitators to
assist organisations in undertaking quality improvement.

Next steps
Encouraged by the experiences and impressive improvement achieved by
participating Aboriginal community centres, we are currently extending the project to
other jurisdictions to establish a national collaborative with a view to investigating
how the quality improvement intervention developed in this study can be introduced
and supported as routine practice in Australian Indigenous primary care settings. The
collaborative will include service providers from NT, NSW, WA, SA and QLD. In
addition, the extension project will also test whether these quality improvement
approaches can be applied to chronic conditions other than diabetes, including
hypertension, coronary heart disease, renal disease, and mental illness. Another
important feature of the collaborative is that a web-based information system
(www.abcdproject.org.au) is being developed to allow data entry and automated
reporting for each participating health centre. The website also offers a convenient
interface for the sharing of knowledge, skills and resources.

Conclusion
This CQI intervention has proved to be highly acceptable in the Indigenous
Australian primary care setting and has been associated with significant
improvements in systems and processes of care and some intermediate outcomes.
Improvements appear to be limited by clinical inertia with inadequate attention to
abnormal clinical findings and the intensification of medication management.
Greater improvement in intermediate outcomes may be achieved with more effective
engagement of medical staff in QI activities and/or greater use of nurse-practitioners.
Sustaining and continuing the improvements in care will require ongoing
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organisational commitment to support health centre staff to actively engage in
ongoing QI cycles, with re-invigoration and refinement of successful strategies.
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Section Five : Conclusions
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Chapter 10

Concluding remarks

This chapter summarises and interprets the principal research findings, highlights the
contribution of this study to the literature, discusses strengths and weaknesses of the
study, draws policy and practical implications, and makes suggestions for future
research.

10.1. Principal findings in relation to research questions
Question 1:
Are Indigenous community health centre systems organised in line with best practice
evidence to support chronic illness care?
This study found that participating Aboriginal community health centres had
implemented basic systems to support chronic illness care (Chapter 6). We quantified
the status of health centre systems by using the modified Assessment of Chronic
Illness Care (ACIC) scale, which indicated the level of system development by a
score in the range of 0 – 11 (limited development [0-2]; basic [3-5]; good [6-8]; and
fully developed [9-11]). The overall ACIC score for 12 participating health centres
ranged from 2.6 to 5.3 with a median of 4.3. For specific system components, clinical
information systems had the highest median ACIC score (5.4), and component
integration had the lowest median score (2.5). System development status varied
across health centres, but no health centres had a system component assessed as
being full developed. There was considerable room for improvement in many aspects
of health centre systems.
To our knowledge, this is the first time that the internationally recognised Chronic
Care Model (CCM) and its associated practical tool (the adapted ACIC scale) have
been applied in Australia to assess primary health care system development for
chronic illness care in Aboriginal communities. Our findings reveal that levels of
system development in participating Aboriginal communities are comparable with
many primary care settings in the US,86 which indicates that these remote Aboriginal
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health centres are keeping abreast with the world in developing chronic care oriented
systems. This should encourage policy makers to continuously invest in Aboriginal
health care systems, implement their strategies,131 and create a positive policy
environment to drive and shape primary health care system development.146

Question 2:
To what extent are the clinical services provided in community health centres to
Indigenous people with diabetes consistent with best practice guidelines? Do
diabetic patients have acceptable control of their condition to prevent or delay the
onset of complications?
This study has provided a picture of quality of diabetes care in terms of processes of
care and patient intermediate outcomes in participating Aboriginal community health
centres in the Top End (Chapter 7). With over 90% of diabetes patients attending
health centres within a previous 12 month period, 70% of patients had an HbA1c
tested, 83% had blood pressure measured, 56% had total cholesterol tested, and 54%
had ACR tested. While 79%, 78%, and 71% of patients were taking medications for
the control of hyperglycaemia, hypertension, and hyperlipidemia respectively, there
were low rates of medical follow up and medication intensification for achieving
target glycaemic and blood pressure control. For example, medication adjustment
rates following identification of abnormal HbA1c and blood pressure were 10% and
13% respectively. In terms of intermediate outcomes, 19% of patients had ideal
HbA1c control (<7.0%), 33% had ideal blood pressure control (<130/80 mmHg), and
22% had ideal total cholesterol control (<4.0 mmol/L). Given the importance of
adequate control of blood glycaemia, blood pressure and blood lipids in preventing
or delaying the onset of micro- and macro-vascular complications,2 this leaves much
room for improvement.

Question 3:
Is there an association between status of health centre systems and quality of
diabetes care for Indigenous people?
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Based on baseline data, four of the six system components were independently
associated with quality of diabetes care (Chapter 8): an increase of 1 unit of ACIC
score for organisational influence, community linkages, and clinical information
systems, respectively, was associated with 4.3%, 3.8%, and 4.5% improvement in
adherence to processes of care; likewise, organisational influence, delivery system
design and clinical information systems were positively associated with control of
HbA1c, blood pressure, and total cholesterol.
Due to the nature of cross-sectional data, observed associations between status of
system development and process or intermediate outcomes can not be interpreted as
causal. Surprisingly, there was a lack of association between the self-management
support component of systems and quality of diabetes care, in contrast to the strong
association in the mainstream population as identified by the systematic review (in
Chapter 3). This suggests that clinic-based, individual self-management support
existing in current practice may have limited potential for impact on Aboriginal
people with diabetes. Other commentators have come to the similar conclusion that,
in disadvantaged populations, linking self-management support with community
networks and social support may be more likely to achieve positive outcomes than
mere individual client oriented self-management approaches.196

Question 4:
Is a Continuous Quality Improvement centred intervention feasible and effective in
changing Indigenous community health centre systems? Are there some system
components more susceptible to change and others not? How big is the effect of
system change on improving quality of diabetes care?
Presented in Chapter 9, this quality improvement study showed that participating
Aboriginal community health centres had initiated and implemented a number of
system changes over the 2 completed annual cycles of quality improvement, with
significant improvements in system development (median overall ACIC scores: 6.1
versus 4.3 [year 2 versus baseline], p=0.002). Adherence to guideline-scheduled
processes improved, including increases in 6 monthly testing of HbA1c from 41% to
74% (Risk ratio 1.93, 95% CI 1.71-2.10), 3 monthly checking of blood pressure
from 63% to 76% (1.27, 1.13-1.37), annual testing of total cholesterol from 56% to
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74% (1.36, 1.20-1.49), biennially eye checking by a ophthalmologist from 34% to
54% (1.68, 1.39-1.95), and 3 monthly feet checking from 20% to 58% (3.01, 2.523.47). Medication adjustment rates following identification of elevated HbA1c and
blood pressure were low, increasing from 10% at baseline to 24% at year 1, and from
13% to 21% respectively. However, improvements in medication adjustment were
not maintained, with a significant drop at year 2 follow-up. Mean HbA1c value
improved from 9.3% to 8.9% (mean difference -0.4, 95% CI -0.7, -0.1), but there
was no improvement in blood pressure and total cholesterol control.
Our findings on systems improvement are very similar to those found in the first of
the “Breakthrough” series in the US.86 Improvements in key process measures in our
study, including HbA1c and BP monitoring, were generally greater than for other
interventions in similar settings in Australia.159 Although diabetes patients in our
study experienced moderate improvement in HbA1c control, no significant
improvement was found in other important intermediate outcomes. It needs to be
cautioned that the two year duration of our time series study with no control groups
does not provide a high level of evidence regarding causal relationships between the
quality improvement intervention and process or outcome measures.
Difficulties in improving patient outcomes have been reported by studies focusing on
diabetes quality improvement interventions in a variety of settings.92,201,212 Our
findings confirm that inadequate medical review and medication adjustment
following abnormal clinical findings and investigations is likely to be an important
barrier to translating favourable levels of service delivery (eg regular HbA1c testing
and blood pressure checking) into adequate metabolic control among patients. If
future diabetes quality improvement interventions are expected to improve patient
outcomes, medication adjustment measurements should be routinely included in the
spectrum of quality of care measures, and barriers to making medical regimen
changes in healthcare systems need to be identified and addressed.
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10.2. What is already known on this topic and what this study adds
Indigenous Australians experience disproportionately high morbidity and mortality
due to diabetes, substantially more than can be explained simply by underlying high
diabetes prevalence among these populations (Chapter 1). For example, the estimated
prevalence of diabetes among Indigenous adults is between 10% to 30%, 2-4 times
higher than that of non-Indigenous Australians.9 However, hospital separation rates
for diabetes were 10-15 times higher when compared with the total Australian
population.10 The death rate associated with diabetes for 35-54 year old Indigenous
people was 27-35 times that of their non-Indigenous counterparts.11 These national
statistics indicate that there may be less effective management of diabetes among
Indigenous people at a primary care system level to prevent or delay diabetes-related
complications.
Therefore, it is important to know the extent to which diabetes among Indigenous
populations is effectively managed in health care systems. A structured review was
conducted to provide information on quality of diabetes management at the national
level, with a particular focus on the availability of data for Indigenous Australians
(Chapter 2). As Canada, New Zealand and the US face a similar challenge to
Australia in reducing the significant burden of diabetes among indigenous
populations, data from these countries were also sought for comparison. The review
found that national level data were extremely deficient for Indigenous Australians
with diabetes, as no information could be retrieved from publicly released reports
and/or websites of relevant national organisations, to construct diabetes care
indicators in terms of processes of care (annual HbA1c testing, lipid testing,
nephropathy screening and eye checking) and proximal patient outcomes (HbA1c
control and blood lipid control) for these populations. But corresponding data were
available for the general population in Australia, mainly derived from diabetes
registers in general practice, specialist clinics and national Medicare data.
Although there is a lack of national data regarding diabetes care among Indigenous
Australians,

a

few

studies

conducted

in

the

Northern

Territory

and

Queensland77,158,159 suggested that delivery of processes of diabetes care among those
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Indigenous populations was comparable with or better than national data for the
general population. However, patient intermediate outcomes, including HbA1c
control and blood pressure control, were generally poorer among Indigenous people
when compared with other populations cared for in general practice and specialist
clinics.25,49,77,158,159 Therefore, there is an urgent need to understand why a relatively
high level of delivery of processes of diabetes care among Indigenous populations is
not translating into adequate metabolic control, the key mechanism leading to
reduced risk of diabetes complications.
In an international context, the Chronic Care Model (CCM) has gained popularity in
recent years as a conceptual model to guide system development for chronic illness
care, including diabetes care. It has been adopted and expanded by the WHO to
develop an Innovative Care for Chronic Conditions framework for policy
development and system redesign in global contexts.85 Despite its popularity and
plausibility, the evidence base for the CCM had not yet been systematically
reviewed. A systematic review focusing specifically on the effectiveness of CCM
oriented interventions was conducted to provide information for the model’s
potential users (policy makers, health executives, clinicians, and researchers).
This study expands our understanding of the above-mentioned topic and adds to the
literature in four major areas:
Firstly, this study confirms that, based on published evidence, interventions featuring
the CCM components, namely, delivery system design, self-management support,
decision support and clinical information systems, are effective in improving both
provider adherence to processes of diabetes care and patient intermediate outcomes
(Chapter 3). For example, interventions featuring the CCM components reported a
median net reduction of 0.49% in HbA1c and a net improvement of 7 percentage
points in provider adherence to processes of care. The number of CCM components
employed by interventions was positively associated with the magnitude of
improvements in patient outcomes and provider adherence. Furthermore, our data
showed that stronger organisational influence and community linkages were
associated with better quality of diabetes care (Chapter 8). Overall, the validity of the
CCM in guiding practice development can be justified by existing evidence.
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Secondly, this study identified that low rates of follow up of abnormal clinical
findings and medication adjustment constituted the major barrier to translating
favourable levels of service delivery (eg regular HbA1c testing and blood pressure
checking) into adequate metabolic control among participating Indigenous patients.
This finding has important practical implications (see more detailed discussion later),
because, if inadequate medical follow up and medication change are not adequately
addressed, enormous resources and efforts put into delivery of diabetes care
processes (testing, checking and screening) will only bring limited benefits to
patients.
Thirdly, a Continuous Quality Improvement intervention, guided by the CCM, has
proved to be highly acceptable in the Indigenous Australian primary care setting and
has been associated with significant improvements in systems and processes of care
and some intermediate outcomes (Chapter 9). These improvements need time to take
effect, with much greater evidence of improvements at year 2, compared with year 1.
However, improvements appear to be limited by clinical inertia with inadequate
attention to abnormal clinical findings and the intensification of medication
management. Medical staff shortages may have contributed to the situation,
especially at year 2. Greater improvement in intermediate outcomes may be achieved
by specifically addressing system barriers to therapy intensification through more
effective engagement of medical staff in QI activities and/or greater use of nursepractitioners.
Fourthly, the study has identified an intriguing lack of association between selfmanagement support and process or intermediate outcomes. In disadvantaged
Indigenous communities, the development of community linkages may need to
precede or accompany formal self-management support.196

10.3. General strengths and limitations of the study
Medical record audit was used to obtain data on quality of diabetes care. To ensure
the required information was abstracted accurately and consistently from complex
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medical records, this study adopted strategies emphasising proper design of the audit
tool, focused training of a single auditor, and ongoing monitoring of intra-rater
reliability (Chapter 5). Intra-rater reliability for different types of audit items
measured by Kappa statistics (κ), ranged from good to very good125: demographics
(κ=1.00), diabetes related complications (0.78-1.00), medications (0.91-1.00), and
processes of care (0.74-1.00). The highly reliable data obtained by medical record
audit in this study provides both the author and readers with confidence on the results
and conclusions.
The use of both quantitative and qualitative data enhanced our ability to assess the
status of system development. While quantitative ACIC scores provided a simple
summary about the level of health centre system development compared with ideal
systems, qualitative data provided rich information describing the current state of
development and pointed out opportunities for improvement.
Integrating theory into the research design improved our understanding of causal
linkages within the intervention. Unlike classical, black box type studies which focus
primarily on evaluating outcomes with less attention to the mechanisms by which
these outcomes are produced,213 this study integrated the Continuous Quality
Improvement philosophy and the CCM conceptual model into the intervention
design (Chapter 4, Figure 4.3), and provided a framework to understand the
relationship between study inputs, study activities (how the intervention was
implemented), and their outputs (patient outcomes).213
This study has several limitations. Firstly, while we aimed to include a range of
health centres in terms of governance arrangements, population size, and remoteness,
a purposive selection of 12 centres was influenced in part by the likelihood of their
achieving active participation. The extent to which the findings are generalisable
may therefore be limited. Secondly, although the ACIC scale used in this study
proved to be valuable in assessing and guiding the development of health centre
systems, the reproducibility of a facilitated self-report approach to the ACIC scale
has not been formally examined, leaving some potential for bias in assessment of
system development. Thirdly, resource constraints, logistical challenges and
difficulties in identifying comparable control groups precluded a choice of controlled
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design in this study, which limited the opportunities to provide a high level of
evidence regarding causal relationships between the quality improvement
intervention and process or outcome measures.
Fourthly, application of the CCM and its associated ACIC scale in this study mainly
focused on the development of systems relating to management of established
diabetes, but paid limited attention to system development for prevention of diabetes
in general populations. The neglect of population-based prevention will substantially
limit the ability of primary health care systems to curb and reduce the huge burden of
chronic illness.87 As emphasised in the WHO Innovative Care for Chronic
Conditions (ICCC) framework, strengthening engagement of families, community
supporters and health care teams should significantly improve potential for positive
outcomes.87 To strengthen prevention within the CCM, we have developed a System
Assessment Tool (SAT) which incorporates a focus on systems to support: 1) clinical
management of people known to have chronic illness; and 2) clinical preventive
services for generally well persons. This System Assessment Tool shares the same
structure as the adapted ACIC scale, but the new feature is that for each item there
are two sets of prompts – 1) relating to chronic illness management and 2) to well
person preventive services. The tool is being tested and applied in current studies.

10.4. Implications for policy and practice
There is an urgent need to establish a national diabetes register for Indigenous people
in primary care settings, to provide routine data on quality of diabetes management.
Such data would play an important role in assessing the impact of the National
Diabetes Strategy and its related implementation initiatives on Indigenous people
with diabetes, and more importantly, in assisting policy makers to refine the strategy.
This study has contributed to the development and implementation of the national
‘Healthy for Life’ program which aims at enhancing the capacity of Indigenous
primary health care services to improve maternal and child care and chronic illness
care (including prevention, early detection and management of established disease)
by adopting a Continuous Quality Improvement approach. For the sake of
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sustainability of system development, this national program should transform the
participating Indigenous primary care services into learning organisations which are
skilled at creating, acquiring, and transferring knowledge, and at modifying
organisational behaviour to reflect new knowledge and insights.
This study highlights the importance of defining clear and coordinated roles among
multidisciplinary practice team members, to ensure adequate follow up of abnormal
clinical findings and proactive adjustment of medications when indicated. In remote
Indigenous community health centres served by infrequent visiting doctors, there is a
need to explore the potential for nurse-practitioners to adjust medications according
to protocols. Assessment of medication adjustment should become a routine measure
of quality of care.
Integration of system components needs to be adequately addressed in future system
development, as isolated upgrading in one component without integrating with
another may lead to an increase in costs but not in effectiveness.

10.5. Implications for research
It would be useful to undertake a similar systematic review of the effectiveness of
CCM oriented interventions on hypertension management, to complement the review
focusing on management of diabetes in this thesis.
Further research on the application of the ACIC scale (and its potential derivatives)
should contribute to the refinement of the scale and the way it can be applied. In
particular, its extension to assess evidence-based practice at a well person or
population level (through the SAT) is vital. Further work also needs to explore the
relationship between self-management support and community linkages in
Indigenous populations.
More research is needed to identify contextual factors which influence the uptake
and sustainability of CQI interventions, and to specify the extent to which these
factors mediate the impact on quality of care and health outcomes.
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Ongoing evaluation of the effectiveness of a CQI approach to improve diabetes care
in other Indigenous Australian populations needs to be undertaken. With a longer
term follow-up over a larger number of health centres, this will provide better
evidence on the nature of the causal relationship between CQI interventions and
quality of care.
Most importantly, future research is needed to better understand the clinical process
of medication initiation and intensification for diabetes control, to identify system
barriers to therapy intensification, and to test effective strategies for overcoming
these barriers.
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Appendix 1: OVID-MEDLINE search strategy
As outlined in the following table, the search strategy was specifically designed to
target relevant intervention components, types of studies and populations, and to
increase the efficiency of searching. At the pilot searching stage, one of the CCM
components, community linkages, proved difficult to define the scope via proper
searching terms, and the search ‘hits’ were generally too broad to be manageable.
Therefore, this intervention component was not proactively incorporated into the
search strategy. Instead, we opted to see whether this component was included in
identified studies as a part of interventions.

Structure of the OVID-MEDLINE search strategy
Focused area

Corresponding search strategy code

Interventions
Self-management support

1-6

Decision support

7-24

Delivery system design

25-40

Clinical information systems

41-56

Organisational influence

57-68

Types of studies (RCTs or CBAs)

69-95

Populations
People with type 1 or type 2 diabetes

96-115

Study settings

116-124

Adults

125-131

1. patient education/
2. ((patient$ or consumer$ or client$) adj3 (educat$ or train$ or teach$ or instruct$ or skill$)).tw.
3. exp self care/
4. self efficacy/
5. (self care or self management or self efficacy or self monitoring).tw.
6. or/1-5
7. exp *education,continuing/
8. (education$ adj2 (program$ or intervention? or meeting? or session? or strateg$ or workshop? or
visit?)).tw.
9. (behavio?r$ adj2 intervention?).tw.
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10. *pamphlets/
11. (leaflet? or booklet? or poster or posters).tw.
12. ((written or printed or oral) adj information).tw.
13. (information$ adj2 campaign).tw.
14. (education$ adj1 (method? or material?)).tw.
15. *advance directives/
16. ((opinion or education$ or influential) adj1 leader?).tw.
17. facilitator?.tw.
18. academic detailing.tw.
19. consensus conference?.tw.
20. *guideline adherence/
21. practice guideline?.tw.
22. (guideline? adj2 (introduc$ or issu$ or impact or effect? or disseminat$ or distribut$)).tw.
23. ((effect? or impact or evaluat$ or introduc$ or compar$) adj2 training program$).tw.
24. or/7-23
25. *nurse clinicians/
26. *nurse practitioners/
27. (nurse adj (clinician? or practitioner?)).tw.
28. *patient care team/
29. exp *patient care planning/
30. (team? adj2 (care or treatment or assessment or consultation)).tw.
31. (integrat$ adj2 (care or service?)).tw.
32. (care adj2 (coordinat$ or program$ or continuity)).tw.
33. (case adj1 management).tw.
34. exp *ambulatory care facilities/
35. *ambulatory care/
36. disease management/
37. disease management.tw.
38. *office visits/
39. outreach.tw.
40. or/25-39
41. register?.tw.
42. registr$3.tw.
43. *reminder systems/
44. reminder?.tw.
45. (recall adj2 system$).tw.
46. (prompter? or prompting).tw.
47. algorithm?.tw.
48. chart review$.tw.
49. ((effect? or impact or records or chart?) adj2 audit).tw.
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50. *medical records/
51. *medical records systems, computerized/
52. (information adj2 (management or system?)).tw.
53. *feedback/ or feedback.tw.
54. (feedback adj1 (loop? or control? or regula$ or mechanism? or inhib$ or system? or circuit? or
sensory or visual or audio$ or auditory)).tw.
55. 53 not 54
56. or/41-52,55
57. quality improvement.tw.
58. continuous quality.tw.
59. quality management.tw.
60. total quality.tw.
61. quality assurance.tw.
62. exp *reimbursement mechanisms/
63. *reimbursement, incentive/
64. *capitation fee/
65. *physician incentive plans/
66. *salaries/ and fringe benefits/
67. *physician s practice patterns/
68. or/57-67
69. randomized controlled trial.pt.
70. controlled clinical trial.pt.
71. randomized controlled trials/
72. random allocation/
73. double-blind method/
74. single-blind method/
75. or/69-74
76. animal/ not human/
77. 75 not 76
78. clinical trial.pt.
79. exp clinical trials/
80. (clinic$ adj25 trial$).tw.
81. ((singl$ or doubl$ or trebl$ or tripl$) adj (mask$ or blind$)).tw.
82. random$.tw.
83. research design/
84. or/78-83
85. 84 not 76
86. 85 not 77
87. comparative study/
88. exp evaluation studies/

245

89. follow-up studies/
90. prospective studies/
91. (control$ or prospectiv$ or volunteer$).tw.
92. or/87-91
93. 92 not 76
94. 93 not (77 or 86)
95. 77 or 86 or 94
96. exp diabetes mellitus/
97. diabet$.tw.
98. IDDM.tw.
99. NIDDM.tw.
100. MODY.tw.
101. insulin$ secret$ dysfunc$.tw.
102. impaired glucose toleran$.tw.
103. exp glucose intolerance/
104. glucose intoleran$.tw.
105. exp insulin resistance/
106. insulin$ resist$.tw.
107. (non insulin$ depend$ or noninsulin$ depend$ or non insulin?depend$ or
noninsulin?depend$).tw.
108. (insulin? depend$ or insulin?depend$).tw.
109. metabolic$ syndrom$.tw.
110. (pluri metabolic$ syndrom$ or plurimetabolic$ syndrom$).tw.
111. or/96-110
112. exp diabetes insipidus/
113. diabet$ insipidus.tw.
114. 112 or 113
115. 111 not 114
116. family practice/
117. family pract$.tw.
118. general pract$.tw.
119. primary health care/
120. primary care/
121. community health services/
122. family physician/
123. family phys$.tw.
124. or/116-123
125. child$.ti.
126. pediatric$.ti.
127. adolescen$.ti.
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128. youth.ti.
129. infant$.ti.
130. neonate$.ti.
131. or/125-130
132. or/6,24,40,56,68
133. 132 and 95 and 115 and 124
134. 133 not 131
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Appendix 2: Data abstraction form
Ref ID
Author
Date Pub

A. Inclusion criteria
1. Types of studies
RCTs
CBAs: no allocation across intervention and control groups

1
2

2. Types of populations
Type1 or 2 diabetes
16 years or older (adults)
Primary care, outpatients, community setting (non-hospitalised)
Selected patients with poor control or adherence
Selection of socioeconomically disadvantaged populations
………………………………………………………

0 no
0 no

3. Classification of intervention components
Intervention components
Features
Organisation influence*
• Organisational goals and resources for chronic care
• Quality improvement strategies
• Incentives
Community linkages
• Linking patients to outside resources
• Activities with community based organisations
• Working out in the community
Self-management support
• Interventions based on technological aids to promote self-care
• Self-help groups
• Family-oriented supports
• Motivational support
• Behaviour therapy
Decision support
• Practice guidelines
• Provider education
• Involvement of specialists in improving primary care
Delivery system design
• Practice team functioning
• Patient care planning and follow up
• Coordination between primary care and specialist services
Clinical information system
• Disease registry
• Reminders to providers
• Feedback to providers
Description of interventions

…………………………………………………………….
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1 yes
1 yes

1

2

3

4

5

6

4. Outcome measures: at least one intermediate outcome or provider adherence measures

Intermediate outcomes

I/C

HbA1c (%)

I
C
I
C
I
C
I
C
I
C
I
C
I
C

SBP (mmHg)
DBP (mmHg)
TC (mmol/L)
HDL (mmol/L)
LDL (mmol/L)
Ttriglycerides (mmol/L)

Provider adherence
HbA1c testing frequency
BP testing
Blood lipid
Retinopathy screening
Nephropathy screening
Neuropathy screening
SNAP counselling
Flu / pneumococcal vac
Treatments for glyceamia
Medications for CVD

I/C
I
C
I
C
I
C
I
C
I
C
I
C
I
C
I
C
I
C
I
C

Pre mean SD N

Pre % CI N

Post mean SD N

Post % CI N

B. Demographical features of included studies
5. Country
6. Clinic setting (PC, O, S)
7. study period
8. intervention duration
9. Sample size (No. of patients/practices)
C. Use of theories in the study
1. No
2. Behaviour change theory
3. Organisational change theory
4. ………………………………………………..
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Net reduction

Net increase

N

Y

0

1

0

1

0

1

0

1

0

1

0

1

0

1

N
0

Y
1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

D. Study quality assessment tool
1) Control of selection bias
Q.1 Are the individuals selected to participate in the study likely to be representative of the target
population?
Very Likely

Somewhat Likely

Not Likely

Q. 2 What percentage of selected individuals agreed to participate?
80-100%

60-79%

<60%

Rate this section (see dictionary)

Not Reported

Strong

Not Applicable

Moderate

Weak

2) Control of allocation bias
Indicate the study design
RCT
(Go to i)

Case-control,
Before/After
study, No control group, or
Other: (go to 3)

Quasi-Experimental
(go to 3)
(i) Is the method of random allocation stated?
(ii) If the method of random allocation is stated
is it appropriate?
(iii) Was the method of random allocation
reported as concealed?
Yes

Rate this section (see dictionary)

No

Strong

Yes

No

Yes

No

Not Applicable

Moderate

Weak

3) Control of confounders
Q. 1 Prior to the intervention were there between group differences for important confounders
reported in the paper?
Yes

No

Can’t Tell

Relevant
Confounders
reported
in
the
___________________________________________________________________

study:

Q. 2 If there were differences between groups for important confounders, were they adequately
managed in the analysis?
Yes

No

Not Applicable

Q.3 Were there important confounders not reported in the paper?
Yes
No
Relevant Confounders NOT reported in the study:
____________________________________________________________________
Rate this section (see dictionary)

Strong

Moderate

Weak

4) Blinding
Q. 1 Was (were) the outcome assessor(s) blinded to the intervention or exposure status of participants?
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Yes

No

Rate this section (see dictionary)

Not Reported
Strong

Not Applicable

Weak

Not Applicable

5) Data collection methods
Q. 1 Were data collection tools shown or are they known to be valid?
Yes
No
Q. 2 Were data collection tools shown or are they known to be reliable?
Yes
No
Rate this section (see dictionary)

Strong

Moderate

Weak

6) Withdrawals and drop-outs
Q. 1 Indicate the percentage of participants completing the study. (If the percentage differs by groups,
record the lowest).
80-100%

60-79%

Rate this section (see dictionary)

<60%

Not Reported

Strong
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Moderate

Weak

Not Applicable
Not applicable

Appendix 3: Summary evidence table
Author
Year
Country
Rothman214
2004
US
Varround-Vial215
2004
France

Goudswaard 216
2004
Netherlands
Simmons 217
2004
New Zealand

Smith 218
2004
Ireland

Wong 219,220
2003
Singapore

Intervention
duration

Study design
Sample size

1 year

RCT
217

1 year

RCT
364

The CCM
components
employed
Self-Mx
Delivery Sys
Decision Spt

Outcomes reported

Net
change

HbA1c (%):
Systolic blood pressure:
(mmHg)

-0.9
-7.6

HbA1c (%):
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)
Total cholesterol (mmol/L):
LDL (mmol/L):
Triglycerides (mmol/L):

-0.86
-1.3

-0.1
+0.21
-0.18

Insulin treating %:
Lipid lowering treating %:

+1.6%
+3.2%

-1.9

6 months

RCT
54

Self-Mx

HbA1c (%):

-0.6

1 year

RCT
398

Self-Mx

HbA1c (%):
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)
Total cholesterol (mmol/L):

-0.4
+1

18 months

2 years

RCT
183

CBA
347

Decision Spt
Delivery Sys

Community Lk
Self-Mx
Delivery Sys
Info Sys

-1
0

Insulin treating %:

+2.8%

HbA1c (%):
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)
Total cholesterol (mmol/L):

+0.05
-0.7

Aspirin treating %:

+21%

+3
-0.1

HbA1c (%):
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
LDL (mmol/L):

-1.9
-1.7

HbA1c (%):

-0.4

-2
-0.1

Guerci 221
2003
France

6 months

RCT
689

Self-Mx

McClellan 222
2003
US

6 months

RCT
22, 971

Decision Spt
Info Sys

HbA1c testing %:
Retinopathy screening %:
Nephropathy screening %:

+4%
-0.5%
+0.1%

1 year

CBA
1070

Info Sys

HbA1c testing %:
BP testing %:
Retinopathy screening %:
Neuropathy screening %:

+4%
+8.1%
+4.4%
+8.2%

Mitchell 223
2003
UK
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Author
Year
Country
IIag 224
2003
US

Renders 225
2003
Netherlands

Renders 225
2003
Netherlands

Grant 226
2003
US

Intervention
duration

Study design
Sample size

1 year

RCT
284

3.5 years

CBA
417
Comparison 1

3.5 years

CBA
464
Comparison 2

The CCM
components
employed
Self-Mx
Info Sys

Decision Spt
Info Sys

Self-Mx
Decision Spt
Delivery Sys
Info Sys

Outcomes reported

Net
change

HbA1c testing %:
BP testing %:
Blood lipid testing %:
Retinopathy screening %:
Nephropathy screening %:
Neuropathy screening %:

+6%
0
+29%
+8%
+49%
+50%

HbA1c (%):
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)
Total cholesterol (mmol/L):
HDL (mmol/L):
Triglycerides (mmol/L):

-0.33
-1.29

HbA1c (%):
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)
Total cholesterol (mmol/L):
HDL (mmol/L):
Triglycerides (mmol/L):

-0.25
-0.01
-0.05
-0.21
+9.7
+2.08
-0.42
-0.08
-0.06

3 months

CBA
298

Info Sys

Schmidt 227
2003
US

1 year

CBA
196
Comparison 1

Decision Spt
Info Sys

HbA1 testing %:
Retinopathy screening %:
Nephropathy screening %:
Neuropathy screening %:

+3%
+6%
+12%
+22%

Schmidt 227
2003
US

1 year

CBA
196
Comparison 2

Decision Spt
Info Sys

HbA1 testing %:
Retinopathy screening %:
Nephropathy screening %:
Neuropathy screening %:

+9%
+8%
+15%
+59%

Clancy 228
2003
US

6 months

RCT
120

Delivery Sys

HbA1c (%):
Total cholesterol (mmol/L):

+0.1
-0.06

Meigs 229
2003
US

1 year

RCT
598

Decision Spt
Info Sys

HbA1c (%):
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)
LDL (mmol/L):

-0.37
+3

-0.14

HbA1 testing %:
BP testing %:
Blood lipid testing %:
Retinopathy screening %:
Neuropathy screening %:

+2.6%
+2.4%
+3.8%
+3.8%
+10.5%
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HbA1c testing %:
Insulin treating %:

+3.45

---

-1
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Author
Year
Country
Gaede 230,231
2003
Denmark

Intervention
duration

Study design
Sample size

9 years

RCT
160

The CCM
components
employed
Self-Mx
Decision Spt
Delivery Sys

Outcomes reported

Net
change

HbA1c (%):
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)
Total cholesterol (mmol/L):
HDL (mmol/L):
LDL (mmol/L):
Triglycerides (mmol/L):

-1.21
-0.02
-0.88
-0.56

Insulin treating %:
Antihypertensive treating %:
Statin treating %:
Aspirin treating %:

+4.2%
+16%
+60.4%
+32.3%

-0.7
-11
-4

Frijling
2002
Netherlands

21 months

RCT
124

Decision Spt
Info Sys

BP testing %:
Retinopathy screening %:
Neuropathy screening %:
Lifestyle counselling %:
Insulin treating %:

0
+11%
+10%
-1%
+1%

Hirsch 232
2002
US

14 months

CBA
109

Decision Spt
Delivery Sys
Info Sys

HbA1c (%):
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)

-0.71
-4.3

Insulin treating %:

+2%

Lafata 233
2002
US
Levetan 234
2002
US

Reed 235
2001
United Arab Emirates

Olivarius 236
2001
Denmark

-2.9

1 year

RCT
3,309

Self-Mx
Delivery Sys

HbA1 testing %:
Blood lipid testing %:
Retinopathy screening %:

0
0
+2%

6 months

RCT
150

Self-Mx
Decision Spt

HbA1c (%):
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)
HDL (mmol/L):
LDL (mmol/L):

-0.48
0

18 months

6 years

CBA
219

RCT
1263

Self-Mx
Decision Spt
Info Sys

Self-Mx
Decision Spt
Info Sys
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Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)
Total cholesterol (mmol/L):
HbA1c (%):
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)
Total cholesterol (mmol/L):
Triglycerides (mmol/L):

+1
0
+0.05
-0.3
+3
-0.88
-0.5
-7
-4
-0.1
-0.16
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Author
Year
Country
Renders 237
2001
Netherlands

Intervention
duration

Study design
Sample size

3.5 years

CBA
389

Sutherland 238
2001
US

2 years

CBA
645

McDermott 195
2001
Australia

1 year

Wagner 239
2001
US

2 years

Piette 240
2001
US

1 year

Groeneveld 241
2001
Netherlands

1 year

The CCM
components
employed
Decision Spt
Info Sys

Outcomes reported

Net
change

HbA1 testing %:
BP testing %:
Blood lipid testing %:
Nephropathy screening %:

+26.9%
+23.5%
+19.2%
+23.1%

Decision Spt
Delivery Sys
Info Sys

HbA1 testing %:
Blood lipid testing %:
Retinopathy screening %:
Nephropathy screening %:
Neuropathy screening %:
Lifestyle counselling %:
Flu vac %:

+12.5%
+7.8%
+10.3%
+3.7%
-8.1%
+18.1%
+13.3%

RCT
678

Decision Spt
Delivery Sys
Info Sys

HbA1 testing %:
BP testing %:
Blood lipid testing %:
Retinopathy screening %:
Nephropathy screening %:
Neuropathy screening %:
Flu vac %:
CVD medications %:

+1%
-4%
+15%
+13%
+10%
+9%
+7%
0

RCT
707

Self-Mx
Delivery Sys

HbA1c (%):
Total cholesterol (mmol/L):

-0.1
+0.01

Retinopathy screening %:

+6%

HbA1c (%):

-0.2

RCT
292

RCT
246

Self-Mx
Delivery Sys
Info Sys

Community Lk
Self-Mx
Info Sys

Blood lipid testing %:
Retinopathy screening %:
Neuropathy screening %:
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)
Total cholesterol (mmol/L):

+11%
-21%
+15%
+4
+3
0

Insulin treating %:

+7%

Mease 242
2000
US

3 months

RCT
28

Self-Mx
Delivery Sys

HbA1c (%):

-0.4

Piette 243
2000
US

1 year

RCT
280

Self-Mx
Delivery Sys

HbA1c (%):

-0.3

18 months

RCT
1,034

Decision Spt
Info Sys

HbA1c (%):
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)
Total cholesterol (mmol/L):

-0.1
-3.1

Hetlevik 244
2000
Norway

HbA1 testing %:

255

-1.5
-0.1
+3.4%

Appendix 3: Summary evidence table
Author
Year
Country

Intervention
duration

Study design
Sample size

The CCM
components
employed

Outcomes reported
BP testing %:
Blood lipid testing %:

Ovhed 245
2000
Sweden

1 year

CBA
394

Decision Spt
Delivery Sys

Net
change
-1%
+15.4%

Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)

--

HbA1 testing %:
BP testing %:
Blood lipid testing %:
Retinopathy screening %:
Smoking counselling %:

------

--

Branger 246
1999
Netherlands

1 year

CBA
275

Decision Spt
Info Sys

HbA1c (%)

--

Benjamin 247
1999
US

15 months

CBA
144

Org Influence
Decision Spt

HbA1c (%):

-0.56

Insulin treating %:

+6%

Halbert 248
1999
US

1 year

RCT
19,523

Delivery Sys

Retinopathy screening %:

Sadur 249
1999
US

6 months

RCT
185

Self-Mx
Delivery Sys

HbA1c (%):

-1.08

Ridgeway 250
1999
US

6 months

RCT
56

Self-Mx

HbA1c (%):
Total cholesterol (mmol/L):
HDL (mmol/L):
LDL (mmol/L):

-0.99
-1.21
+0.06
-0.43

Thompson 251
1999
Canada

6 months

RCT
46

Self-Mx
Delivery Sys

HbA1c (%):

-1.3

Kinmonth 252
1998
UK

1 year

RCT
360

Self-Mx
Decision Spt

Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)

-1.1

HbA1c (%):
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)

---

HbA1c testing %:
Blood lipid testing %:
Retinopathy screening %:
Nephropathy screening %:
Diet counselling %:

------

Smith 253
1998
US

3 months

CBA
82

Info Sys

256

--

0

--

Appendix 3: Summary evidence table
Author
Year
Country
Aubert 254
1998
US

Pill 255
1998
UK

Intervention
duration

Study design
Sample size

1 year

RCT
138

2 years

Peters 256
1998
US

3 years

de Sonnaville 257
1997
Netherlands

2 years

RCT
190

CBA
164

CBA
505

The CCM
components
employed
Self-Mx
Decision Spt
Delivery Sys

Self-Mx
Decision Spt

Outcomes reported
HbA1c (%):
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)
Total cholesterol (mmol/L):
HDL (mmol/L):
LDL (mmol/L):
Triglycerides (mmol/L):
HbA1c (%):
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)

Net
change
-1.1
-4.2
-2.3
-0.12
+0.03
+0.1
-0.35
+0.46
+4.7
+1

Decision Spt
Delivery Sys
Info Sys

HbA1c (%):

Self-Mx
Decision Spt
Delivery Sys
Info Sys

HbA1c (%):
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)
Total cholesterol (mmol/L):
HDL (mmol/L):
Triglycerides (mmol/L):

-0.3
-0.04
-0.18
------

HbA1 testing %:
Blood lipid testing %:
Retinopathy screening %:
Neuropathy screening %:

-3.5
-----0.6
+0.9
-0.9

Lobach 258
1997
US

6 months

RCT
359

Decision Spt
Info Sys

Blood lipid testing %:
Retinopathy screening %:
Nephropathy screening %:
Neuropathy screening %:
Flu vac %:

O’Connor 259
1996
US

18 months

CBA
267

Org influence
Delivery Sys

HbA1c (%):

-0.9

Legorreta 260
1996
US

1 year

CBA
185
Comparison 1

Decision Spt
Delivery Sys
Info Sys

HbA1c (%):

-1.1

Legorreta 260
1996
US

1 year

CBA
205
Comparison 2

Decision Spt
Delivery Sys
Info Sys

HbA1c (%):

-2.8

Vaughan 261
1996
UK

16 months

CBA
218

Decision Spt
Delivery Sys

HbA1c testing %:

Glasgow 262
1996
US

3 months

RCT
206

Self-Mx
Delivery Sys

HbA1c (%):
Total cholesterol (mmol/L):

257

--

0
-0.44

Appendix 3: Summary evidence table
Author
Year
Country
Domenech 263
1995
Argentina
Pieber 264
1995
Austria

The CCM
components
employed

Intervention
duration

Study design
Sample size

1 year

CBA
79

Self-Mx

HbA1c (%):

-1.0

6 months

CBA
108

Self-Mx

HbA1c (%):
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)
Total cholesterol (mmol/L):
Triglycerides (mmol/L):

-0.72
-10

Outcomes reported

Net
change

-6
-0.35
-0.8

Feder 265
1995
UK

1 year

RCT
24 practices

Decision Spt

HbA1 testing %:
BP testing %:
Retinopathy screening %:
Neuropathy screening %:
Lifestyle counselling %:

Weinberger 266
1995
US

1 year

RCT
275

Self-Mx
Delivery Sys

HbA1c (%):

-0.6

2 years

CBA
274

Decision Spt
Info Sys

HbA1c (%):
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)

0
+3.1

267

1994
UK

+13.9%
+18.3%
+17%
+21.5%
+19.5%

0

Litzelman 268
1993
US

1 year

RCT
396

Self-Mx
Decision Spt
Delivery Sys

Neuropathy screening %:

--

Hoskins 269
1993
Australia

1 year

RCT
137
Comparison 1

Decision Spt

HbA1c (%):
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)

+0.1
+5

HbA1c (%):
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)

-0.3
+2

Hoskins 269
1993
Australia

Hurwitz 270
1993
UK
Carlson 271
1991
Sweden
Weerdt 272
1991
Netherlands

1 year

RCT
134
Comparison 2

Delivery Sys
Info Sys

0

+3

2 years

RCT
181

Delivery Sys
Info Sys

HbA1c (%):

+0.2

18 months

RCT
566

Org Influence
Decision Spt

HbA1c (%):

--

6 months

RCT
386
Comparison 1

Self-Mx

HbA1c (%):

-0.1

258

Appendix 3: Summary evidence table
Author
Year
Country
Weerdt 272
1991
Netherlands

The CCM
components
employed
Self-Mx

HbA1c (%):

-0.2

CBA
149

Self-Mx

HbA1c (%):

-0.98

1 year

CBA
636

Self-Mx
Decision Spt
Delivery Sys

BP testing %:
Retinopathy screening %:
Nephropathy screening %:
Neuropathy screening %:

0
+36%
+30%
+14%

2 years

RCT
246
Comparison 1

Self-Mx

HbA1c (%):
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)

-0.94
-8.7

HbA1c (%):
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)

-0.42
-3.8

HbA1c (%):
Systolic blood pressure:
(mmHg)
Diastolic blood pressure :
(mmHg)

-1.47
-3.1

Intervention
duration

Study design
Sample size

6 months

RCT
375
Comparison 2

Rutten 273
1990
Netherlands

1 year

Deeb 274
1988
US
Vinicor 275,276
1987
US

Vinicor 275,276
1987
US

Vinicor 275,276
1987
US

2 years

2 years

RCT
259
Comparison 2

RCT
262

Decision Spt

Self-Mx
Decision Spt

259

Outcomes reported

Net
change

-6.1

-3.5

-4.3

Appendix 4

Adapted Assessment of Chronic Illness Care (ACIC scale)

1. Organisational influence: Chronic illness management can be more effective if the organisation in which care is provided is oriented and led in a manner that
allows for a focus on chronic illness care.

Limited or no support

Basic support

Good support

Fully developed support

1.1 Organisational commitment (goals) for chronic illness care………….. Score =
0

1

2

…does not exist or there is little interest.

3

4

5

6

…is reflected in vision statements and
business plans, but no resources are
specifically earmarked for chronic illness
care.

7

8

…is reflected in vision statement and
business plans, and specific resources
(dollars and personnel) have been
allocated by senior leadership to
implement it, but funding is still
vulnerable and connected in some way to
acute care, and discontinuity of staffing
may still be an issue.

9

10

11

…is part of the system’s long term
planning strategy, long-term financing is
assured,
adequate
equipment
/
educational resources / staff are secured,
and specific people are held accountable
for
implementing,
evaluating
and
updating the policy.

Justification for score:

1.2 Improvement Strategies for Chronic Illness Care………….. Score =
0

1

2

…are not organised or supported, e.g. no
systematic handling of errors and quality
problems, no planning and review cycle
established
or
supported
by
management.

3

4

5

6

…utilises ad hoc approaches for targeted
problems as they emerge; Some attempt
at identifying and reporting quality
problems but not necessarily followed
through; quality improvement personnel
may be employed but may not be fully
active.

7

8

…utilises improvement strategies for
targeted problems; system for reporting
and considering errors and quality
problems is operational; some changes
followed through; quality improvement
personnel are employed who are actively
involved in chronic illness care.

Justification for score:

260

9

10

11

…includes a proven improvement
strategy and uses it proactively in
meeting organisational goals; errors and
care problems are reported, studied, and
appropriate changes put into action
systematically, with regular review;
quality improvement personnel use
designated resource to integrate quality
improvement programs into routine care.

Limited or no support

Basic support

Good support

Fully developed support

1.3 Incentives (and Regulations) for Chronic Illness Care ………….. Score =
0

1

2

Minimal awareness or availability of
incentive funds to support chronic illness
care, e.g. Enhanced Primary Care item
claims are not made.

3

4

5

6

Incentive funds are available, but are
applied for and used in ad hoc approach,
e.g. Enhanced Primary Care claims are
submitted and used to influence
utilisation of chronic care.

7

8

Incentive funds are applied for and used
regularly, e.g. regular reimbursements
from Enhance Primary Care claims are
available, and used to support patient
care goals.

Justification for score:

Organisational influence score (sum of item scores / 3): ________

261

9

10

11

Incentive funds are regularly received to
motivate and empower providers to
support ongoing health care programs
and to achieve maximum effect.

2. Community linkages:

linkages between the health care organisation and community resources (and external service providers) play important roles in the

management of chronic illness.

Limited or no support

Basic support

Good support

Fully developed support

2.1 Linking patients to outside resources………….. Score =
0

1

2

…is not done systematically.

3

4

5

6

…is limited to a list of identified
community or outside resources and
some may be used but not to maximum
effect.

7

8

…is accomplished through a person or
resource
responsible
(or
service
agreement) ensuring providers and
patients make good use of outside
resources/ service providers.

9

10

11

…is

accomplished
through
active
coordination between the health system,
community
service
agencies
and
patients.

Justification of score:

2.2 Partnerships and activities with Community based organisations………….. Score =
0

1

2

3

4

6

5

…are being considered but have not yet
been implemented.

…do not exist.

7

8

…are formed to develop supportive
programs, (projects and policies) with the
health care clinic.

9

10

11

…are actively sought to develop formal
supportive programs across the entire
system.

Justification of score:

2.3 Working out in the community………….. Score =
0

1

2

Clinic staff time spent all of their time
within the Health Centre.

3

4

5

6

Clinic staff go out into the community to
collect people, and do some work out in
the community.

7

8

Designated person to work out in the
community with organisations, families,
and individuals in health promotion/health
education/&
emotional
support;
community involvement but low levels of
control;

Justification of score:

262

9

10

11

Work in community is reported on; work
plan is in place; Health Centre and
organisation provide resources and male
and female designated staff to work
outside the Health Centre in a creative
manner; high levels of community
involvement in planning and control;
working with groups and families.

Limited or no support

Basic support

Good support

Fully developed support

2.4 Coordination with other agencies………….. Score =
0

1

2

Does not coordinate chronic illness
guidelines, measures or care resources
with regional agencies.

3

4

6

5

Would consider some degree of
coordination of guidelines, measures of
care resources but have not yet
implemented changes.

7

8

Currently
coordinates
guidelines,
measures or care resources with regional
health agencies in one or two chronic
illness areas.

Justification of score:

Community Linkages Score (sum of item scores / 4) _________

263

9

10

11

Currently coordinates chronic illness
guidelines, measures and resources in
conjunction with regional health agencies
for most chronic illnesses.

3. Self-Management Support: effective self-management support can help patients and families cope with the challenges of living with and treating chronic
illness and reduce complications and symptoms.
Limited or no support

Basic support

Good support

Fully developed support

3.1 Assessment and documentation of self-management needs and activities ………….. Score =
0

1

2

3

…are not done.

4

5

6

…are expected, may be done but with
minimal client involvement; one way
process.

7

8

…are

completed collaboratively by
patients and providers in a standardised
manner.

9

10

11

…are
regularly
completed
and
assessments
are
recorded
in
standardised form linked to a treatment
plan available to practice and patients.

Justification of score:

3.2 Self-management education and support………….. Score =
0

1

2

…is limited to the distribution
information (pamphlets, booklets).

3
of

4

6

5

…is available by referral to selfmanagement classes (or groups) or by
distributing tools (eg guidelines, weight
logs) to clients.

7

8

…is provided on an as-needed (referral)
basis by trained staff, along with tools to
help clients adhere to the programs and
track progress.

9

10

11

…is provided by staff trained in client
empowerment and problem-solving and
behavioural
support
methodologies,
along with culturally appropriate tools to
help clients understand their illness,
adhere to programs, and track progress.

Justification of score:

3.3 Addressing concerns of patients and families………….. Score =
0

1

…is not consistently done.

2

3

4

5

6

…is provided for specific patients and
families through referral.

7

8

…is encouraged, and peer support,
groups, and mentoring programs are
available.

Justification of score:

264

9

10

11

…is an integral part of care and includes
systematic assessment and routine
involvement in peer support, groups or
mentoring programs.

Limited or no support

Basic support

Good support

Fully developed support

3.4 Effective behaviour change interventions……….. Score =
0

1

…are not available.

2

3

4

5

6

…are limited to the distribution of
pamphlets, booklets or other written
information.

7

8

…are available only by referral to
specialised centres staffed by trained
personnel.

Justification of score:

Self-Management Support score (sum of item scores / 4) _______

265

9

10

11

… are readily available within the health
centres as an integral part of routine
care.

4. Decision Support: effective chronic illness management assures that providers have access to evidence-based information necessary to care for patients-decision support. This includes evidence-based practice guidelines or protocols, speciality consultation, and provider education.
Limited or no support

Basic support

Good support

Fully developed support

4.1 Evidence Based Guidelines………….. Score =
0

1

2

…are not available.

3

4

5

6

…are available but are not integrated into
care delivery.

7

8

…are distributed, integrated into care
delivery, and supported by provider
education.

9

10

11

…are available, regularly updated by the
organisation, supported by provider
education and integrated into care
through reminders, and staff activated to
systematically apply standards.

Justification of score:

4.2 Involvement of specialists in improving primary care………….. Score =
0

1

2

…is primarily through traditional referral.

3

4

5

6

…is
achieved
through
specialist
leadership to enhance the capacity of the
overall system to routinely implement
guidelines.

7

8

…includes specialist leadership and
designated specialists who provide
primary care team training.

9

10

11

…includes ongoing specialist leadership
and collaboration in improving the care of
primary care patients.

Justification of score:

4.3 Provider education for chronic illness care ………….. Score =
0

1

… is provided sporadically.

2

3

4

5

6

… is provided systematically through
traditional CME methods.

7

8

… is provided systematically using more
innovative and tailored methods (e.g.
academic detailing).

Justification of score:

Decision Support score (sum of item scores / 3) _______
266

9

10

11

… is provided systematically using more
innovative methods for the entire
practice teams and includes populationbased
management,
and
selfmanagement support.

5. Delivery System Design: evidence suggests that effective chronic illness management involves more than simply adding additional interventions to a current
system focused on acute care. It may necessitate changes to the organisation of practices that impact on provision of care.

Limited or no support

Basic support

Good support

Fully developed support

5.1 Practice team functioning: ………….. Score =
0

1

2

…is not addressed; Irregular or no team
meetings; Obvious lack of cohesion,
coordination and poor communication.

3

4

5

6

…is addressed by assuring the
availability of individuals with appropriate
training in key elements of chronic illness
care.

7

8

…is assured by regular team meetings to
address
guidelines,
roles
and
accountability, and problems in chronic
illness care.

9

10

11

…is assured by teams who meet
regularly and have clearly defined roles
including
patient
self-management
education, proactive follow-up, and
resource coordination and other skills in
chronic illness care.

Justification of score:

5.2 Leadership in chronic disease care:………….. Score =
0

1

2

…is not recognised locally or by the
system.

3

4

5

6

…is assumed by the organisation to
reside in existing organisational roles.

7

8

…is assured by the appointment of a
team leader but the role in chronic
disease is not ‘protected’

9

10

11

…is guaranteed by the appointment of a
team leader or disease coordinator
whose role is assured and in turn
assures that roles and responsibilities for
chronic illness care are clearly defined
and protected.

Justification of score:

5.3 Appointment System: ………….. Score =
0

1

2

…can be used to schedule acute care
visits, follow-up and preventive visits.

3

4

…assures scheduled
chronically ill patients.

5
follow-up

6

with

7

8

…is flexible and can accommodate
innovations such as customised visit
length or group visits.

Justification of score:

267

9

10

11

…includes organisation of care that
facilitates the patient seeing multiple
providers in a single visit (e.g. Chronic
disease days or weeks with presence of
specialist providers).

Limited or no support

Basic support

Good support

Fully developed support

5.4 Follow-up: ………….. Score =
0

1

2

…is scheduled by patients or providers in
an ad hoc fashion.

3

4

5

…is scheduled by the practice
accordance with Guidelines.

6
in

7

8

…is assured by the practice team by
monitoring patient utilisation and by a
quality recall system (Autonomy of client
transport is also considered).

9

10

11

…is customised to patient needs, varies
in intensity and methodology (phone, in
person) and assures guideline follow-up.

Justification of score:

5.5 Planned Visits for Chronic Illness Care: ………….. Score =
0

1

2

…are not used.

3

4

5

6

…are occasionally used for complicated
patients.

7

8

…are an option for interested patients.

9

10

11

…are used for all patients and include
regular
assessment,
preventive
interventions and attention to selfmanagement support.

Justification of score:

5.6 Continuity of Care: ………….. Score =
0

1

…is not a priority.

2

3

4

6

5

…has some priority, depends on written
and phone communication between
primary care providers and specialists,
allied health, hospital etc.

7

8

…between primary care providers and
specialists and other relevant providers is
a
priority
but
not
implemented
systematically.

Justification of score:

268

9

10

11

…is a high priority and all chronic
disease interventions including active
coordination between primary care,
specialists and other relevant groups.

Limited or no support

Basic support

Good support

Fully developed support

5.7 Client Access /Cultural competence issues: ………….. Score =
0

1

2

…is not considered: clinic not well sited;
gender
issues
not
addressed;
competency principles are not in place;
assumption that all people are alike and
that what works in one culture should
work in another .

3

4

5

6

…have been considered to an extent:
some action directed at making the
Health Centre appropriate for indigenous
client comfort and use; some thought
given to cultural competence which
encourages learning and understanding
of new ideas and solutions to improve
performance or services.

7

8

A range of factors considered: translators
available
(when
necessary);
confidentiality in place; some attempt at
structural
appropriateness;
gender
considerations obviously implemented;
cultural competence achieved through
actively seeking advice and consultation
and commitment to incorporating new
knowledge and experiences into a wider
range of practice.

9

10

11

Highly appropriate level of cultural
access and competence achieved: health
centre designed and built and managed
for maximum accessibility to all groups;
confidentiality in place; cultural safety
assured; proficient cultural competence
involving holding cultural differences and
diversity in high esteem, pro-activity
regarding cultural differences, and
promotion of improved cultural relations.

Justification of score:

5.8 Well functioning pathology system: ………….. Score =
0

1

2

…is not assured, range of problem
issues make it dysfunctional.

3

4

5

6

…routine tests and opportunistic checks
are
done
sporadically,
transport,
labelling, filing, follow-up in place but may
be disorganised or below standard; may
be issues re lack of confidentiality.

7

8

Screening and follow-up standards
generally good; system of taking,
transporting, receiving path results works
well; confidentiality considered; filing and
follow-up generally adequate.

9

10

11

System working to a high standard;
confidentiality assured; results doublechecked,
shared
and
filed
for
accessibility;
necessary
follow-up
assured; clients informed of results,
recalls automatic.

Justification of score:

5.9 Well functioning Pharmacy system: ………….. Score =
0

1

2

…not assured, does not exist, or much
work required.

3

4

6

5

Systems to encourage compliance only
partly supported; storage area exists;
stock-control
system
present;
no
pharmacy in-services; no guidelines for
dispensing; labels hand-written; expiry
dates may be problem; waste a problem.

7

8

Ordering working well; storage area
meets standards for dispensing; waste
minimised; expiry dates controlled;
occasional in-services and audits; drugs
labelled to standard; pharmaceutical
guidelines only partly applied.

Justification of score:

Delivery System Design score (sum of item scores / 9) _______
269

9

10

11

Regular in-services (for staff) and stocktakes; blister packs used; computer
scripts; storage and dispensing area to
standard; no wasted drugs; medications
checked
for
adjustment
regularly;
dispensary has copy of recall list;
pharmaceutical guidelines adhered to;
drug compatibility checks assured.

6. Clinical Information Systems:

timely, useful information about individual patients and populations of patients with chronic conditions is a critical feature of
effective management, especially that employing population-based approaches.

Limited or no support

Basic Support

Good Support

Fully developed support

6.1 Register of community members (Health Centre population list): ………….. Score =
0

1

2

No population list.

3

4

5

6

Population list present but is out of date,
or disorganised.

7

8

Population list reviewed every now and
then; some idea of who is coming and
going from the community.

9

10

11

Population list up to date and reviewed
regularly; policy for deciding on visitors
and residents in place; high degree of
knowledge about who is in the
community and who has left.

Justification of score:

6.2 Register of patients with specific conditions: ………….. Score =
0

1

2

…is not available.

3

4

5

6

…includes name, diagnosis, contact
information and date of last contact either
on paper or in a computer database.
Information about service delivery to
subgroups of patients can only be
obtained with special efforts or additional
programs.

7

8

…allows queries to sort sub-populations
by clinical priorities. Information about
service delivery to subgroups of patients
can be obtained upon request but is not
routinely available.

9

10

11

…is tied to guidelines which provide
prompts and reminders about needed
services. Information about service
delivery to subgroups of patients is
provided routinely to providers to help
them deliver planned care.

Justification of score:

6.3 Reminders to providers: ………….. Score =
0

1

…are not available.

2

3

4

5

6

…include general notification of the
existence of a chronic illness, but do not
describe needed services at time of
encounter.

7

8

…include indications of needed service
for populations of patients through
periodic reporting.

Justification of score:
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9

10

11

…include specific information for the
team about guideline adherence at the
time of individual patient encounters.

Limited or no support

Basic Support

Good Support

Fully developed support

6.4 Feedback: ………….. Score =
0

1

2

…is not available or is non-specific to the
team.

3

4

5

…is provided at infrequent intervals and
not fed back directly or is fed back
inappropriately or inadequately.

6

7

8

…occurs at frequent enough intervals to
monitor performance and is specific to
the team’s population.

9

10

11

…is timely, specific to the team, routine
and personally delivered by a respected
opinion leader to improve team
performance.

Justification of score:

6.5 Patient Treatment Plans: ………….. Score =
0

1

2

…are not expected, and not in use.

3

4

5

…are achieved through a standardised
approach, but do not appear in all files,
and are not designed or completed to
sufficient standard.

6

7

8

…are established collaboratively for all
clients and include self management as
well as clinical and client goals but may
not have been signed by client.

9

10

11

…are established collaboratively (with
client) and include self management as
well as clinical management. Follow-up
occurs at guideline intervals and directs
care at every point of service.

Justification of score:

6.6 Records and filing system: ………….. Score =
0

1

2

Files disorganised; hard to find; poorly
kept; no summary sheets; co-morbidities
not in front of file.

3

4

5

Files organised, but inefficient system;
some mixing of residents and nonresidents; files generally legible; files may
not be promptly re-filed after use; some
files may have summary sheets at front;
some co-morbidities in front of file.

6

7

8

Files well organised and accessible;
cabinets kept locked; clients have some
access to their files; files legible; files
mostly returned quickly after use;
summary sheets and Care Plans in most
files; co-morbidities generally in front of
file.

Justification of score:

Clinical Information System score (sum of item scores / 6) ________
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9

10

11

Files well organised and rapidly
accessible (numerical and colour coding);
cabinets kept locked; clients have access
to their files; files always returned quickly
after use; all staff trained in system; filing
procedure present; summary sheets and
care plans completed by all staff to high
standard in all files; co-morbidities in front
of all files.

7. Integration of Chronic Care Model Components:

effective systems of care integrate and combine all elements of the Chronic Care Model; e.g.

linking patients’ self-management goals to information systems/registries.

Limited or no support

Basic Support

Good Support

Fully developed support

7.1 Integration of information systems with self-management support: ………….. Score =
0

1

Information systems do not
patient self-management goals.

2
include

3

4

5

6

Information systems include results of
patient assessments (e.g., functional
status rating; readiness to engage in selfmanagement activities), but no goals.

7

8

Information systems include results of
patient assessments, as well as selfmanagement goals that are developed
using
input
from
the
practice
team/provider and patient.

9

10

11

Information systems include results of
patient assessments, as well as selfmanagement goals that are developed
using input from the practice team and
patient; and prompt reminders to the
patient and/or provider about follow-up
and periodic re-evaluation of goals.

Justification of score:

7.2 Integration of community programs with health centres: ………….. Score =
0

1

2

Community program do not provide
feedback to the health centres about
patients’ progress in their programs.

3

4

5

6

Community programs provide feedback
at joint meetings between the community
and health centres about patients’
progress in their programs.

7

8

Community programs provide regular
feedback to the health centre using
formal mechanisms about patients’
progress.

9

10

11

Community programs provide regular
feedback to the health centre about
patients’ progress, and incorporate input
from the health staff into programs to
better meet the needs of patients.

Justification of score:

7.3 Integration Organisational Planning with other system components: ………….. Score =
0

1

2

Organisational planning does not involve
a population-based approach.

3

4

6

5

Organisational planning uses data from
information systems to plan care.

7

8

Organisational planning uses data from
information systems to proactively plan
population-based care, including the
development
of
self-management
programs
and
partnerships
with
community resources.

Justification of score:
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9

10

11

Organisational
planning
uses
systematic data and input from practice
teams to proactively plan populationbased care, including the development
of self-management programs and
community partnerships, which include
a built-in evaluation plan to determine
success over time.

Limited or no support

Basic Support

Good Support

Fully developed support

7.4 Integration of information systems with delivery system design: ………….. Score =
0

1

2

…is not ensured.

3

4

…is sporadically done,
appointments only.

5
usually

6
for

7

8

…is ensured by assigning responsibilities
to specific staff (e.g., nurse case
manager) and by having a system in
place to allow and support the task fully.

9

10

11

…is ensured by presence of a well
designed and functional system and
assignment of responsibilities to specific
staff (eg nurse case manager) who use
the registry and other prompts to
coordinate with patients and the entire
practice team.

Justification of score:

7.5 Integration of decision support with self-management support: ………….. Score =
0

1

2

Guidelines for chronic illness care are not
shared with patients.

3

4

5

6

Guidelines are given to patients who
express a specific interest in selfmanagement of their condition.

7

8

Guidelines are provided for all patients to
help them develop effective selfmanagement or behaviour modification
programs, and identify when they should
see a provider.

Justification of score:

Integration score (sum of item scores / 5) __________
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9

10

11

Guidelines are reviewed by the practice
team with the patient to devise a selfmanagement or behaviour modification
program consistent with the guidelines
that takes into account patient’s goals
and readiness to change.

Appendix 5
Example: the score and justification for an item in the ACIC scale, which were made by health centre staff consensus
4. Decision Support: effective chronic illness management assures that providers have access to evidence-based information necessary to care for patients-decision support. This includes evidence-based practice guidelines or protocols, speciality consultation, and provider education.
Limited or no support
Basic support
4.1 Evidence Based Guidelines………….. Score = 9
0
1
2
3
…are not available.

Good support
4

5

6

…are available but are not integrated
into care delivery.

Fully developed support
7

8

…are distributed, integrated into care
delivery, and supported by provider
education.

9

10

11

…are available, regularly updated by
the organisation, supported by provider
education and integrated into care
through reminders, and staff activated
to systematically apply standards.

Justification of score:
• Each staff is given a copy of CARPA manual when employed, which is a collection of clinical guidelines developed by Central Australian Rural Practitioners
Association.
• Regular in-services education and induction of new staff are centred on CARPA manual.
• CARPA manual (fourth updated edition) workshop was attended by staff.
• Procedures in policy folder reinforce the use of CARPA.
• Computer system supports the use of guidelines but is not accessed by all staff.
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Appendix 6: Diabetes care audit form
Section One:
Name Auditor__________________ Auditor’s Initial:________ Audit Date: ___/___05
Client DOB: _____________ HRN: ____________
Indigenous yes / no
Community and client ID: 9/___/___
Male / Female (circle)
Section Two:

1=yes 0 =no

Date of Diagnosis of diabetes:

/

/

Date of diagnosis unknown

1 / 0

Reason for last attendance: Code (S) =Sexual health; (CD) =Chronic Disease; (I) =
Immunization; (AC)= Acute Care

Reason:

Date of last attendance:

/

/

Is that date in the last 3 months?
Seen by: Code (N) = Nurse; (A) = Aboriginal Health Worker (D) =Doctor (S)=
Specialist

1 / 0
Seen by:

Any record of unsuccessful follow-up attempt since their last attendance?

1 / 0

Medical summary sheet / medical problems sheet present?

1 / 0

Section Three:
Which co-morbidities and risk factors were recorded and where?
First (record 1=yes 0 =no) then in the location column note each place where each co-morbidity was
recorded. Codes= Summary Sheet (S) Elsewhere in notes (E) Computer (C)
1/0

Location

1/0

Hypertension
Hyperlipidemia
IHD / AMI
Renal Disease
Retinopathy
Neuropathy

Foot-ulcer
Amputation (foot, leg)
Asthma /COAD
CVA
heart failure
Rheumatic Heart Disease

Clear record of current
smoker?
Clear record of current
non-smoker?

Recorded alcohol mis -use?

Location

Record of organic complicat. of
alcohol?

Section Four: Audit of current treatment
Current treatment
1) Oral Hypoglycemic agent/s: (metformin used)
And / or number of others used (1)
(2), or (3)
2) Insulin
3) ACE inhibitor drugs:
Ramipril:
circle
(1.25mg) (2.5mg) (5mg) (10mg)
Perindopril :
circle
(2mg) (4mg) or
(8mg)
Name/s of other ACE inhibitors: ________________ Dose: ____mg
4) A11RB (Angiotensin II Receptor Blockers):
Irbesarten
circle
75 (mg) or
150(mg)
Telmisartan
circle
40 (mg) or
80(mg)
Name/s of other A11RB: ________________ Dose ____mg
5) Number of other Anti Hyper-tensive Medications? Circle (1)
(2) (3) used
6) Lipid lowering
7) Aspirin

yes = 1, no = 0

Section Five: Audit of scheduled diabetes services
Record: Yes = 1 (if delivered within 1 month of due date); No = 0 in each column
Interval

Service Item
Weight

(months)

Date:

/

Recorded on
S. Sheet/ care plan

3

/

Last wt. within 12 mnths: __________kgs

Height

once only

BMI

12

Waist circumference

3

BP

3

(Note: record in section 6)

Eyes
- Visual acuity

12

- Cataracts

12

- Fundi (dilated pupils)

12

- Ophthalmologist

24

Feet
- Check done

3

- Sensation

3

- Peripheral pulses

3

- Pressure areas

3

- Infections

3

Investigations
- Urine – Dipstix

3

- ACR

12

Last value: __________ Date:

/

/

- BSL (finger prick or venous)

3

1. Creatinine:

12

Last value: __________ Date:

/

/

Creatinine Clearance
Last calc: __________ Date:

2. HbA1c:

/

12

/

(Note: record in section 6)

3. Total cholesterol:
Last value: __________ Date:

6
12

/

/

If none of 3 above, any other blood
pathology done?

12

Counselling / advice
- Diet

3

- Activity

3

- Smoking

3

- Alcohol

3

- Diabetes control and meds

3

Immunisations
- Flu vac.

12

- Pneumo vac.

5yrs

276

Recorded in
progress notes?

Service recorded
in computer?

Section Six: Evidence of follow-up of abnormal clinical findings

GP / DMO
Referral date

Date seen by
GP / DMO

1) Reading: ___/____ Date: ___/____/___

___/____/___

___/____/___

2) Reading: ___/____ Date: ___/____/___

___/____/___

___/____/___

3) Reading: ___/____ Date: ___/____/___
HbA1c

___/____/___

___/____/___

1) HbA1c 1 _______% Date: ___/____/___

___/____/___

___/____/___

2) HbA1c 1 _______% Date: ___/____/___

___/____/___

___/____/___

Abnormal
yes = 1
no = 0

Blood pressure

Note:
~ Abnormal BP >140/90 mmHg
~ Abnormal HbA1c >8%
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Medication
adjusted
yes = 1
no = 0

Appendix 7: Association between health centre system
components and intermediate outcomes of diabetes care:
additional analysis

Table 8.4 Associations between health centre system components and
intermediate outcomes of diabetes care – multivariate probit models with
adjustment for patient level and contextual variables

HbA1c control
(Y1)

Variable

Blood pressure
control
(Y2)

Total Cholesterol
control
(Y3)

Adjusted Odds Ratios (95%CI) *

Effect of independent
variables on joint
intermediate
outcomes
P value †

Individual level variables
Age

1.02 (0.99, 1.03)

0.99 (0.98, 1.01)

1.00 (0.99, 1.02)

0.286

Sex (males are referent)

1.22 (0.89, 1.67)

1.26 (0.84, 1.88)

1.20 (0.87, 1.65)

0.099

Organisational influence

1.62 (1.37, 1.92)

1.78 (1.27, 2.51)

1.20 (1.00, 1.44)

0.000

Community linkages

1.07 (0.98, 1.15)

1.00 (0.78, 1.27)

1.13 (0.94, 1.36)

0.098

Self-management support

1.13 (0.95, 1.34)

0.80 (0.62, 1.14)

0.87 (0.71, 1.07)

0.125

Decision support

0.90 (0.79, 1.03)

1.09 (0.92, 1.30)

0.85 (0.63, 1.15)

0.057

Delivery system design

0.80 (0.59, 1.09)

1.27 (1.01, 1.58)

0.92 (0.71, 1.19)

0.004

Clinical information systems

1.15 (0.98, 1.34)

0.81 (0.58, 1.12)

1.25 (1.03, 1.52)

0.000

0.76 (0.47, 1.23)

0.58 (0.30, 1.12)

1.11 (0.64, 1.91)

0.066

ACIC Components‡

Contextual variables
Health Board managed

Y1, Y2, and Y3 are dichotomous variables (0,1), and having a value of 1 represents HbA1c<8.0%, blood
pressure<140/90mmHg, and total cholesterol <5.5 mmol/L, respectively.
* Adjusted for other variables in the table and for health centre clustering. Odds ratios significant at 0.05 level are
shown in bold.
† Estimated using multivariate probit models. P values below 0.05/9=0.0055 (9 because there are 9 independent
variables) are declared statistically significant.
‡ Integration was excluded from analysis as it was highly correlated with other ACIC components and caused
multicollinearity in multivariate probit models.
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Table 8.5 Associations between health centre system components and
intermediate outcomes of diabetes care – multivariate probit models with
adjustment for patient level and contextual variables

HbA1c control
(Y1)

Variable

Blood pressure
control
(Y2)

Total Cholesterol
control
(Y3)

Adjusted Odds Ratios (95%CI) *

Effect of independent
variables on joint
intermediate
outcomes
P value †

Individual level variables
Age

1.02 (0.99, 1.03)

0.99 (0.98, 1.01)

1.00 (0.99, 1.02)

0.262

Sex (males are referent)

1.34 (0.98, 1.79)

1.19 (0.78, 1.84)

1.19 (0.83, 1.69)

0.022

Organisational influence

1.69 (1.46, 1.96)

1.58 (1.40, 1.77)

1.24 (1.03, 1.50)

0.000

Community linkages

0.94 (0.79, 1.11)

0.89 (0.73, 1.07)

1.04 (0.91, 1.20)

0.095

Self-management support

0.89 (0.74, 1.06)

0.77 (0.53, 1.11)

0.83 (0.68, 1.01)

0.085

Decision support

0.96 (0.86, 1.07)

1.14 (0.98, 1.30)

0.88 (0.74, 1.05)

0.158

Delivery system design

1.19 (1.04, 1.36)

1.44 (1.28, 1.62)

0.93 (0.76, 1.14)

0.000

Clinical information systems

0.93 (0.80, 1.07)

0.81 (0.70, 1.08)

1.21 (1.02, 1.45)

0.001

1.27 (0.97, 1.65)

1.80 (1.55, 2.09)

1.48 (1.19, 1.85)

0.000

ACIC Components‡

Contextual variables
Community size ≥ 1,000

Y1, Y2, and Y3 are dichotomous variables (0,1), and having a value of 1 represents HbA1c<8.0%, blood
pressure<140/90mmHg, and total cholesterol <5.5 mmol/L, respectively.
* Adjusted for other variables in the table and for health centre clustering. Odds ratios significant at 0.05 level are
shown in bold.
† Estimated using multivariate probit models. P values below 0.05/9=0.0055 (9 because there are 9 independent
variables) are declared statistically significant.
‡ Integration was excluded from analysis as it was highly correlated with other ACIC components and caused
multicollinearity in multivariate probit models.
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Table 8.6 Associations between health centre system components and
intermediate outcomes of diabetes care – multivariate probit models with
adjustment for patient level and contextual variables

HbA1c control
(Y1)

Variable

Blood pressure
control
(Y2)

Total Cholesterol
control
(Y3)

Adjusted Odds Ratios (95%CI) *

Effect of independent
variables on joint
intermediate
outcomes
P value †

Individual level variables
Age

1.02 (0.99, 1.03)

0.99 (0.98, 1.01)

1.00 (0.99, 1.02)

0.227

Sex (males are referent)

1.24 (0.90, 1.72)

1.26 (0.85, 1.87)

1.18 (0.86, 1.62)

0.072

Organisational influence

1.47 (1.26, 1.71)

1.58 (1.27, 1.97)

1.18 (1.01, 1.38)

0.000

Community linkages

1.04 (0.92, 1.17)

1.01 (0.83, 1.22)

1.16 (0.96, 1.41)

0.153

Self-management support

0.96 (0.82, 1.13)

0.80 (0.60, 1.08)

0.92 (0.80, 1.06)

0.092

Decision support

0.90 (0.78, 1.04)

1.09 (0.91, 1.30)

0.85 (0.70, 1.03)

0.072

Delivery system design

0.97 (0.76, 1.23)

1.70 (1.33, 2.18)

1.03 (0.84, 1.26)

0.000

Clinical information systems

1.12 (0.88, 1.42)

0.80 (0.60, 1.06)

1.15 (1.00, 1.32)

0.003

0.97 (0.91, 1.03)

1.09 (0.95, 1.26)

1.08 (0.93, 1.25)

0.121

ACIC Components‡

Contextual variables
ARIA values

Y1, Y2, and Y3 are dichotomous variables (0,1), and having a value of 1 represents HbA1c<8.0%, blood
pressure<140/90mmHg, and total cholesterol <5.5 mmol/L, respectively.
* Adjusted for other variables in the table and for health centre clustering. Odds ratios significant at 0.05 level are
shown in bold.
† Estimated using multivariate probit models. P values below 0.05/9=0.0055 (9 because there are 9 independent
variables) are declared statistically significant.
‡ Integration was excluded from analysis as it was highly correlated with other ACIC components and caused
multicollinearity in multivariate probit models.
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Appendix 8: Changes in levels of system development by
community health centre – spider plots
Community A

B

Organisational influence

Organisational influence

11
10
9
8
7
6
5
4
3
2
1
0

Integration

Self-management sopport

Delivery system design

Year 2

Year 1

External linkages

Information systems

Decision support

Self-management sopport

Delivery system design

Baseline

Year 2

Decision support

Year 1

Baseline

C

D

Organisational influence

Organisational influence

11
10
9
8
7
6
5
4
3
2
1
0

Integration

External linkages

Information systems

Self-management sopport

Delivery system design

Year 2

Year 1

11
10
9
8
7
6
5
4
3
2
1
0

Integration

External linkages

Information systems

Decision support

Self-management sopport

Delivery system design

Baseline

Year 2

Decision support

Year 1

Baseline

E

F

Organisational influence

Organisational influence

11
10
9
8
7
6
5
4
3
2
1
0

Integration

External linkages

Information systems

Self-management sopport

Delivery system design

Year 1

Integration

External linkages

Information systems

11
10
9
8
7
6
5
4
3
2
1
0

Integration

External linkages

Information systems

Decision support

Baseline

11
10
9
8
7
6
5
4
3
2
1
0

Self-management sopport

Delivery system design

Year 2

Year 1
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Decision support

Baseline

Year 2

G

H

Organisational influence

Organisational influence

11
10
9
8
7
6
5
4
3
2
1
0

Integration

External linkages

Information systems

Self-management sopport

11
10
9
8
7
6
5
4
3
2
1
0

Integration

External linkages

Information systems

Self-management sopport

F
Delivery system design

Year 2

Decision support

Year 1

Baseline

Year 2

Decision support

Year 1

Baseline

I

J

Organisational influence

Organisational influence

11
10
9
8
7
6
5
4
3
2
1
0

Integration

External linkages

Information systems

Self-management sopport

Delivery system design

Year 2

Year 1

11
10
9
8
7
6
5
4
3
2
1
0

Integration

External linkages

Information systems

Decision support

Self-management sopport

Delivery system design

Baseline

Year 2

Decision support

Year 1

Baseline

K

L

Organisational influence

Organisational influence

11
10
9
8
7
6
5
4
3
2
1
0

Integration

External linkages

Information systems

Self-management sopport

Delivery system design

Year 2

Delivery system design

Integration

External linkages

Information systems

Decision support

Year 1

11
10
9
8
7
6
5
4
3
2
1
0

Self-management sopport

Delivery system design

Baseline

Year 2
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Decision support

Year 1

Baseline

Appendix 9: Clinical Auditing & Reporting System (CARS)
The Clinical Auditing & Reporting System (CARS) is an electronic tool (based on
Microsoft Access) developed by the author to facilitate transfer of research
achievement into real life situations. The CARS allows its user to enter data from
clinical audits conducted in the health centres using the clinical audit tool developed
in this study. The auto-reporting system can be easily run to analyse data entered in
the database to provide simple reports for each health centre.
The CARS has been adopted by the Public Health Nurses from the NT Department
of Health and Community Services, to conduct clinical audit and feed back results to
Aboriginal community health centres. This initiative is part of broader
implementation of NT Preventable Chronic Disease Strategies.

Clinical Audit & Reporting System (CARS) User Manual

1 Installing CARS
1.1 Hardware and software requirement
The hardware requirement to implement CARS is a single computer (CD-ROM drive
included) for data entry, and a printer (preferably colour) to produce the reports.
Microsoft ®Access 2002 needs to be installed in your computer as CARS is a
database application designed in Access environment.
1.2 Installation
• Generate a new folder in you computer, eg, C:\clinical audit
• Copy files diabetes management from CD to the above folder.

2 Data entry
Steps:
1. Open folder C:\clinical audit, and double click file Diabetes management to see
the window below:
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2. Click on Data Entry button
3. Diabetes Clinical Audit Sheet will be displayed

4. Click on

at right upper corner to enlarge the window
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Record count will be shown at the bottom
5. Enter data to section one. Audit date, Client ID and DOB are required variables for
each client (no blank is permitted). Client ID is a unique number allocated to each
individual, which is consistent with record count at the bottom. Duplicated ID will
not be accepted.
6. Finish data entry from section two to section eight.
7. Press

to save the record.

8. Press

to open a new sheet to enter the next record.
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9. Press

to view or modify previously entered records.

10. Press

before exiting data entry

11. Press

to exit data entry.

When entering data next time, remember to click on
first, then
record count will give the total number of records in the database. For example, 11
records have been entered as showed below:

Thus, the next record should be number 12 and Client ID is also 12.
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3 Reporting
Steps:
1. Click on

2. Window for report will be displayed as below:

3. Press on
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4. Select File , then Print to print a hard copy of part 1.
5. Select Close to exit part 1.
6. Repeat steps 3-5 to print part2-part8.
7. Press on
8. Press on

to exit report window.
to quit program.
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