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Economic evaluation of Indigenous health
worker management of poorly controlled
type 2 diabetes in north Queensland

D

iabetes and its complications
produce signiﬁcant burdens
for the health system in
Australia. Between 2000e01 and
2008e09, total annual health expenditure for diabetes increased by
86% to $1507 million (2.3% of total
health expenditure in 2008e09), an
increase greater than that for all disease during the same period (60%).1
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Indigenous Australians experience a
disproportionally high burden of
diabetes, which is responsible for
12% of the large gap in disabilityadjusted life-years between Indigenous and non-Indigenous people.2
Indigenous Australians also have
higher rates of hospitalisation for
diabetes (3.4e5.0 times higher) and
higher mortality rates from diabetes (7.0 times higher) than nonIndigenous Australians.3 They are
also more likely to develop type 2
diabetes at an earlier age.4 Persistently high blood glucose levels cause
organ damage, resulting in renal,
circulatory and ophthalmic disorders. Indigenous Australians experience exceptionally high rates of these
complications, including 11.2 times
the rate of hospitalisation for renal
failure4 and less effective care partnerships with their clinicians.5 It is
therefore important to develop clinical programs that better manage
diabetes and its complications in
Indigenous people.
It was proposed that Indigenous
health workers (IHWs) who are close
to Indigenous communities linguistically and culturally could play an
important role in improving the
quality of primary health care for
Indigenous
Australians
and
contribute to better health outcomes.
A trial of a recall system in remote
Indigenous communities managed
by local IHWs, supported by a diabetes outreach service, reported
improved diabetes care and fewer
hospitalisations.6,7 A 2006 study of

Abstract
Objective: To conduct an economic evaluation of intensive management
by Indigenous health workers (IHWs) of Indigenous adults with poorly
controlled type 2 diabetes in rural and remote north Queensland.
Design: Costeconsequence analysis alongside a cluster randomised
controlled trial of an intervention delivered between 1 March 2012 and
5 September 2013.
Setting: Twelve primary health care services in rural and remote north
Queensland communities with predominantly Indigenous populations.
Participants: Indigenous adults with poorly controlled type 2
diabetes (HbA1c  69 mmol/mol) and at least one comorbidity (87 people
in six IHW-supported communities (IHW-S); 106 in six usual care (UC)
communities).
Main outcome measures: Per person cost of the intervention;
differential changes in mean HbA1c levels, percentage with extremely poor
HbA1c level control, quality of life, disease progression, and number of
hospitalisations.
Results: The mean cost of the 18-month intervention trial was $10 060
per person ($6706 per year). The intervention was associated with a
non-signiﬁcantly greater reduction in mean HbA1c levels in the IHW-S group
(e10.1 mmol/mol v e5.4 mmol/mol in the UC group; P ¼ 0.17), a signiﬁcant
reduction in the proportion with extremely poor diabetes control
(HbA1c  102 mmol/mol; P ¼ 0.002), and a sub-signiﬁcant differential
reduction in hospitalisation rates for type 2 diabetes as primary diagnosis
(e0.09 admissions/person/year; P ¼ 0.06), with a net reduction in mean
annual hospital costs of $646/person (P ¼ 0.07). Quality of life utility scores
declined in both groups (between-group difference, P ¼ 0.62). Rates of
disease progression were high in both groups (between-group difference,
P ¼ 0.73).
Conclusion: Relative to the high cost of the intervention, the IHW-S
model as implemented is probably a poor investment. Incremental
cost-effectiveness might be improved by a higher caseload per IHW, a
longer evaluation time frame, and improved service integration. Further
approaches to improving chronic disease outcomes in this very unwell
population need to be explored, including holistic approaches that address
the complex psychosocial, pathophysiological and environmental problems
of highly disadvantaged populations.
Trial registration: ANZCTR12610000812099.

the delivery of diabetes care in
remote Indigenous communities
found that employing more IHWs
was associated with improved diabetes care, but not with better HbA1c
control.8
The Getting Better at Chronic Care
Project (GBACC) was a cluster
randomised controlled trial (cluster
RCT) designed to improve the care
of people with poorly controlled
diabetes living in 12 rural and

remote Indigenous communities in
north Queensland. Participants in
the six intervention communities
received, in addition to standard
primary care, intensive chronic condition management for 18 months,
delivered by IHWs who had a Certiﬁcate III or IV in Aboriginal and/or
Torres Strait Islander Primary
Health Care. The IHWs received
additional training in diabetes
management and intensive support
from the clinical support team. The
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Indigenous health worker-supported (IHW-S) model was familycentred and based on community
outreach. Control communities received usual care (UC) from a centrebased primary care team (nurses,
general practitioners, IHWs etc), but
with less intensive IHW support.
Service conﬁgurations varied somewhat between communities.9
The primary clinical results have
been published elsewhere.10 A process evaluation concluded that there
was signiﬁcant implementation failure during the 18-month intervention
phase, and six key features were
identiﬁed as either enabling or hindering implementation. Further, the
restructuring of Queensland Health
coincided with implementation of
the project, generating a number of
challenges to the project that had not
been anticipated.11
This article reports the economic
evaluation of the project. We
completed a costeconsequence analysis, in which the costs of implementing the model were compared
with differential changes in a range of
health outcome measures in the
intervention (IHW-S) and control
(UC) groups.

Methods
Design
We conducted an economic analysis
alongside a cluster RCT. The trial
design, participants, sample size,
outcomes and ethics approvals have
been described elsewhere.9 Study
participants
were
Indigenous
people with poorly controlled
type 2 diabetes mellitus (HbA1c
levels  69 mmol/mol) and at least
one other chronic condition. The primary clinical goal was a differential
(IHW-S v UC) mean reduction in
HbA1c levels of 12.6 mmol/mol during the trial. The intervention was
implemented from 1 March 2012 to
5 September 2013.
Measurement of costs
We estimated the per person cost of
the intervention on the basis of project costing records. We distinguished
between costs for service delivery
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1 Project cost calculations for the central team and the Indigenous
health workers (IHWs)
The central team



The central team consisted of the trial manager and the clinical support
team responsible for IHW training, which included:
< developing training materials, training delivery;
< enhancing the quality of clinical practice through mentoring, advocacy and
reﬂective practice with IHWs, convening IHW meetings, clinical reference
group meetings, team meetings;
< evaluation as an embedded component (data collection, data entry,
conference presentations, workshops), and coordination of project activities,
including chief investigator and management group meetings.



Costs were extracted from project ﬁnancial reports for the period 1 January 2011
(commencement of the GBACC project with trial set-up) to 30 September 2013
(trial endpoint). The percentage of time allocated by the manager and the
clinical support team to the trial and to the evaluation were determined by the
trial manager (BS) after detailed discussion with LS and HN about the type of
activities to be classed as intervention and non-intervention (evaluation
and trial coordination activities).

Indigenous health workers



IHW salaries (including wage on-costs) in the six intervention communities were
identiﬁed from project records. The proportions of their time allocated to
intervention and to non-intervention activities were determined from detailed
time logs kept by the IHWs. The IHW cost was calculated from their total wage
costs and the percentage of time allocated to the project by each IHW.

and support, and for management
and evaluation activities related to
running the trial. Costs were analysed separately for the central team
and the IHWs (Box 1).
Measurement of outcomes
The primary outcome assessed in the
clinical trial was the difference in
change in HbA1c levels in the IHW-S
and UC groups after 18 months.
HbA1c measurements were extracted
from participants’ clinical ﬁles. The
baseline value was the HbA1c measurement closest to the participant’s
recruitment date; the endpoint was
the one closest to the trial endpoint.
For the economic evaluation, we also
explored the distribution of HbA1c
data, given the limitations on using
the mean to describe a distribution.
We also estimated HbA1c outcomes
in terms of shift in the numbers of
people with moderate, poor and
extremely poor diabetes control (as
described below), given the relationship between diabetes control and
health.
Secondary study outcomes included
change in quality of life, disease
progression, and rates of hospitalisation. Quality of life was measured

with the Assessment of Quality of
Life 4D (AQoL-4D) instrument. This
has four dimensions (independent
living, relationships, mental health,
senses), each with three items and
four levels. The AQoL-4D was
developed in Australia, and the
algorithm for estimating the utility
score was derived from an Australian
population.12 It has not been validated in an Australian Indigenous
population.
Disease progression was assessed by
allocating a disease stage to each
participant, based on clinical markers
and hospitalisation data, and using
the diabetes severity staging instrument developed by Gibson and colleagues (Box 2).13 Baseline disease
stage was based on data for the
period 1 July 2010 e 1 March 2012,
endpoint disease stage on data for the
period 1 March 2012 e 5 September
2013. Once allocated to a stage, there
was no possibility of reverting to a
less severe disease stage.
Hospitalisation data were derived
from the Queensland Hospital
Admitted Patients Data Collection,
which covers all patient separations
(discharges, deaths and transfers)
from all public and licensed private
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2 Diabetes vascular severity staging employed in this study, based on
reference13


Type 2 diabetes with no evidence of microvascular or macrovascular risk factors.



Type 2 diabetes with screen-detected microvascular comorbidities and/or risk
factors for macrovascular disease.



Type 2 diabetes with moderate microvascular or macrovascular complications.



Microvascular or macrovascular complications of late stage type 2 diabetes.

hospitals in Queensland.14 Data were
obtained for all inpatient episodes for
participants discharged between 1
July 2010 and 5 September 2013. This
included all inpatient discharges
during a pre-intervention period of
20 months and for the 18 months of
the intervention. Hospitalisations
were categorised into four groups
based on International Classiﬁcation
of Diseases, 10th revision (ICD-10)
codes (Box 3). Length of stayadjusted diagnosis-related group
hospital costs were also extracted.17
Statistical analyses
The statistical analysis was conducted on an intention-to-treat basis and
in accordance with current guidelines for clinical and economic
analysis alongside a cluster RCT for
assessing differential costs and consequences.18 We adopted methods
that take into account withincommunity clustering and correlation of cost and outcome data. Of the
available methods for the economic
analysis of cluster RCTs,19 we
applied linear multi-level models
(MLMs). MLMs acknowledge clustering by including additional
random terms that represent the differences between the cluster mean
(costs and outcomes) from the overall
means in each intervention group.
MLMs are efﬁcient and are applicable

to RCTs with less than ten clusters in
each trial arm.18 Analyses were undertaken with Stata 12.0 (StataCorp).
We used a Markov model to describe
disease progression in the IHW-S and
UC groups. The probability of staying in the current state or moving
between baseline and endpoint to a
more severe disease stage was estimated and presented in a transition
matrix. This is a simple way of presenting the rate of disease progression and testing for an effect of the
intervention.20

Results
One hundred participants were
enrolled in the IHW-S group, and 113
in the UC group. Of these, 87 in the
IHW-S and 106 in the UC group met
the
study inclusion
criterion
(HbA1c  69 mmol/mol). At baseline
there were no statistically signiﬁcant
differences between the two groups
in terms of age, body mass index,
smoking or alcohol use (Box 4).
Costs of the intervention
Expenditure for the project is summarised in Box 5. The total cost was
$1 991 904, of which $1 006 027 was
attributed to intervention delivery.
The remaining costs were allocated to
research and other non-intervention

3 Categorisation of admissions to hospital in this study



All hospitalisations.



Ambulatory care sensitive (ACS) hospitalisations related to chronic disease
(used by the Australian Institute of Health and Welfare to estimate ACS hospitalisations for Aboriginal and Torres Strait Islander people).15



The top three ACS condition categories (type 2 diabetes as principal diagnosis,
cardiovascular diseases, and infections).16

Hospitalisations with principal or other diagnoses related to type 2 diabetes
(ICD-10 E11 code in the principal or other diagnoses).

activities. Total IHW salary cost
(including on-costs) was $690 989.
Three IHWs were employed full-time
and three part-time. After adjusting
for IHW involvement in other activities (6e56% of their time), the IHW
salary cost attributed to the intervention was $522 421; the attributed
cost of the trial manager and clinical
support team was $483 606.
One hundred people received the
intervention (of whom 87 met the
study inclusion criteria), so that the
average cost of delivering the intervention was $10 060 per person, or
$6707 per person per year. This is the
best estimate of the cost of rolling out
a model incorporating the same elements as the GBACC.

Effectiveness of the
intervention
Results of the incremental effectiveness analyses are reported in Box 6.
The mean reduction in HbA1c levels
in the IHW-S group was nonsigniﬁcantly greater than that for the
UC group (e10.1 mmol/mol v
e5.4 mmol/mol; P ¼ 0.17). This slight
difference from our earlier report10 is
attributable to our excluding participants who failed to meet the study
inclusion criteria from the current
analysis. Both groups experienced a
minor fall in quality of life (betweengroup difference, P ¼ 0.62).
There was a statistically signiﬁcant
reduction in the proportion of participants with extremely poorly
controlled
HbA1c
levels
( 102 mmol/mol) in the IHW-S
group (from 34 to 19 people, or from
42% to 23%), but a slight increase in
the UC group (34 to 36 people, or
35% to 37%; for between-group difference, P ¼ 0.002) (Box 7). If the
improvement in the IHW-S group
had also been achieved by the UC
group, 17 fewer people would have
been expected to have had an HbA1c
level  102 mmol/mol.
There were no signiﬁcant changes in
any of the hospitalisation categories.
Rates of hospitalisations for all
causes (excluding dialysis) and for
type 2 diabetes-related diagnoses
each increased in both groups; the
small differences in favour of the
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IHW-S group were not statistically
signiﬁcant. Ambulatory care sensitive
hospitalisations
increased
slightly in the UC group but not in the
IHW-S group (P ¼ 0.81). The only
category in which the change
approached statistical signiﬁcance
was for cases in which diabetes was
the primary diagnosis: there was a
differential net reduction in admission rate of 0.09 per person per year
(P ¼ 0.06) (Box 6). The effect size was
small, amounting to an estimated
eight fewer admissions per year
among the 87 IHW participants. This
suggests a possible small improvement in morbidity.
The transition between disease stages
from baseline to endpoint is depicted
in Box 8. The differences between the
IHW-S and UC groups were not statistically signiﬁcant (Markov transition matrix [Appendix], P ¼ 0.73).
Cost-effectiveness of the
intervention
Annual hospitalisation costs are
reported in Box 6. There was a small
reduction for most categories in the
IHW-S group, but the difference only
approached signiﬁcance for type 2
diabetes as the primary diagnosis.
Additional expenditure of just over
$6700 per participant per year achieved no signiﬁcant improvement in
mean HbA1c levels, rate of disease
progression, or quality of life, but
realised a statistically sub-signiﬁcant
reduction in hospitalisations for
those with type 2 diabetes as the primary diagnosis, yielding an estimated saving of $646 per person per
year. The net intervention cost was
thus just over $6000 per person per
year, or $9000 for the 18-month trial.
Taking into account the other significant ﬁnding, a reduction in the
number of persons with very poorly
controlled diabetes, this gives a cost
of $42 880 for each person whose
HbA1c level was reduced below the
critically high level of  102 mmol/
mol.

4 Baseline characteristics of the study participants
Usual care
Number of participants

106

87
99 (17)

0.12

Mean age (SD), years

47.6 (8.7)

47.5 (10.6)

0.958*

Sex (female)

70 (66%)

53 (61%)

0.533†

Daily smoker

38 (36%)

34 (39%)

0.654†

Current drinker

39 (37%)

36 (41%)

0.511†

Mean body mass index (SD)

32.6 (6.2)
(n ¼ 43)

31.2 (6.3)
(n ¼ 44)

0.522*

28 (65%)

23 (52%)

0.280†

Obese‡

SD ¼ standard deviation. * Results of t test for equal means, adjusted for within-group clustering.
† Results of c2 test for equal proportions, adjusted for within-group clustering. ‡ Body mass
index  30. u

few economic analyses of a new
model of primary care for addressing
poorly controlled diabetes in Indigenous people, building on a high
quality cluster RCT design.
The average annual cost of just over
$6700 per person for the intensive
IHW-S intervention as an adjunct to
regular primary care is high relative
to the reported costs of primary care
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in Indigenous communities in
Australia. One study estimated the
mean annual primary care costs in 21
mainly remote Indigenous communities in north Queensland (including
some of the communities involved in
this trial) at $1825 per person in
2004e05, equivalent to about $2700
in 2012e13.21 This estimate included
IHWs as well as medical, clinic
health, nursing, managerial and

5 Total cost estimates for the Getting Better at Chronic Care (GBACC)
project
Time and cost allocated
to GBACC intervention

Total trial
expenditure

Time*

Expenditure

$626 091

57%

$357 353

Central team
Clinical support team
Management

$234 624

10%

$23 462

Operation

$440 200

23%

$102 791

Sub-total

$1 300 915

37%

$483 606

Indigenous health workers
Community A

$151 551

78%

$118 210

Community B

$151 551

64%

$96 993

Community C

$75 775

44%

$33 341

Community D

$78 028

89%

$69 445

Community E

$156 056

84%

$131 087

Community F

Total expenditure

The study examined the costs and
outcomes of the GBACC model as
implemented in this trial. It is one of

P

95 (19)

Mean HbA1c level (SD), mmol/mol

Sub-total

Discussion

Indigenous health
worker-supported

$78 028

94%

$73 346

$690 989

76%

$522 421

$1 991 904

51%

$1 006 027

Source: Project ﬁnancial reports. * The allocation of project team time to research and service
delivery was determined by the program manager. Allocation of Indigenous health worker time to
GBACC was based on time records. u
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6 Summary of the incremental effectiveness analyses (change between baseline and trial end)
Indigenous health worker-supported
(n ¼ 87)

Usual care (n ¼ 106)
Baseline

Endpoint

Change*

Baseline

Endpoint

Change*

Difference of
differencesy (95% CI)

P

HbA1c level (SD), mmol/mol

94.7 (19.0)

89.3 (24.1)

e5.4 (n ¼ 97)

99.0 (17.4)

88.8 (25.7)

e10.1 (n ¼ 81)

e4.7 (e11.6 to 2.1)

0.174

AQoL-4D, mean utility score (SD)

0.80 (0.18)

0.79 (0.21)

e0.01

0.75 (0.18)

0.72 (0.28)

e0.03

e0.02 (e0.08 to 0.05)

0.623

Rate of hospitalisation (per person per year; total number of admissions in parentheses)
All causes, excluding dialysis‡

1.02 (172)

1.24 (176)

0.22

0.98 (135)

1.07 (124)

0.09

e0.13 (e0.68 to 0.41)

0.633

Type 2 diabetes, any diagnosis§

0.53 (88)

0.92 (128)

0.39

0.47 (64)

0.78 (88)

0.31

e0.08 (e0.20 to 0.03)

0.150

All{

0.33 (58)

0.44 (60)

0.11

0.31 (45)

0.30 (36)

e0.01

e0.11 (e1.04 to 0.81)

0.811

Type 2 diabetes as
principal diagnosis**

0.15 (26)

0.18 (23)

0.03

0.17 (23)

0.11 (13)

e0.06

e0.09 (e0.18 to 0.00)

0.063

0.01 (1)

0.08 (12)

0.07

0.02 (3)

0.04 (5)

0.02

e0.05 (e0.13 to 0.02)

0.149

0.13 (21)

0.14 (20)

0.02

0.10 (14)

0.09 (11)

e0.01

e0.03 (e0.10 to 0.04)

0.362

Ambulatory care sensitive

Cardiovascular disease††
Infections

‡‡

Mean hospitalisation cost (per person per year)
All causes

$5438

$7421

$1982

$8010

$9866

$1856

e126 (e5024 to 4771)

0.960

Type 2 diabetes, any diagnosis§

$4248

$6582

$2335

$4921

$8595

$3674

1340 (e2724 to 5404)

0.518

Ambulatory care sensitive
All{

$1665

$2132

$467

$2967

$2677

e$290

e757 (e2130 to 616)

0.280

Type 2 diabetes as
principal diagnosis**

$907

$1245

$338

$1553

$1245

e$308

e646 (e1348 to 56)

0.071

Cardiovascular disease††
Infections‡‡

$23

$163

$140

$239

$383

$144

4 (e749 to 757)

0.992

$623

$609

e$14

$1040

$451

e$589

e574 (e1490 to 342)

0.219

AQoL-4D ¼ Assessment of Quality of Life 4D score. * Only participants for whom baseline HbA1c levels were measured after 1 January 2009 and endpoint levels after 1 March 2012
were included. † Estimates for incremental difference in outcomes between usual care and IHW groups using linear multi-level models adjusted for within-community clustering.
‡ Two people in the IHW group had dialysis after the intervention commenced (starting July 2012 and March 2013); their dialysis records were excluded. x International Classiﬁcation
of Diseases, revision 10 (ICD-10) code in principal or any other diagnoses starting with E11. { All potentially preventable hospitalisations (ICD code in principal diagnosis: D501,
D508, D509, E101eE108, E110eE118, E130eE138, E140eE148, E40eE43, E550, E643, E86, G40, G41, H66, H67, I10, I119, I110, I20, I240, I248, I249, I50, J02, J03, J06, J20, J312, J41eJ44, J45,
J46, J47, J81, K02eK06, K08, K098, K099, K12, K13, K250eK252, K254, K255, K256, K260eK262, K264eK266, K270eK272, K274eK276, K35eK37, K522, K528, K529, L03, L04, L08, L88,
L980, L983, N10eN12, N136, N390, N70, N73, N74, O15, R02 or R56).16 ** ICD-10 code in principal diagnosis starts with E11. †† ICD-10 code in principal diagnosis: I10, I110, I119, I20, I240,
I248, I249, J81 or I50. ‡‡ ICD-10 code in principal diagnosis: H66, H67, J02, J03, J06, J312, L03, L04, L08, L980, L88, L983, N10eN12, N136, N390, N70, N73, N74, or R02. u

clerical staff. The Australian Institute
of Health and Welfare similarly
reported that total primary care
expenditure per Indigenous person
was $2648 in 2012e13.22 Despite the
higher expected primary care costs of
a group with poorly controlled diabetes, $6700 per person per year is a
considerable additional cost.
In terms of intervention effect, this
economic study explored a range of
outcomes, including mean HbA1c
levels and their distribution, disease
progression, quality of life, and
hospitalisation. There was evidence of only a modest intervention
effect, at best, in any of these measures. The only statistically signiﬁcant improvement was the reduction
in the proportion of patients with
HbA1c levels of 102 mmol/mol or

more. The difference in the reduction
in number of hospitalisations for
diabetes (as the primary diagnosis)
was close to signiﬁcant. The study
was powered to detect a change
in the primary outcome, a mean
reduction in HbA1c levels of
12.6 mmol/mol over 18 months, not
to detect changes in secondary outcomes such as hospitalisation or
quality of life score.9 The effect of the
intervention was assessed from the
start of the trial, but there may have
been a lag between its start and any
impact on hospitalisation. A longer
follow-up period than 18 months
may have found a greater reduction
in the hospitalisation rate.
Nonetheless, given the substantial
additional resources that were invested, the outcomes were disappointing,

with diabetes still poorly controlled in
most patients, as indicated by the
continued high levels of HbA1c, very
high rates of disease progression, and
increasing rates of hospitalisation.
There are a number of possible reasons for these outcomes. It is possible
that intervening in a group of
patients with less advanced disease
would have been more successful. It
was expected that the employed
IHWs would devote 100% of their
contracted work time to the trial, but
other responsibilities within local
health services reduced the capacity
of some IHWs to support trial clients.
While we adjusted for this in the
costing of the trial, it will have diluted
the
intensity
of
service
delivery. Combined with difﬁculties
in recruiting and retaining staff,
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this meant that two communities
received less than 65% of the intended level of intervention (Box 5). Any
change in the IHW position will have
disrupted the IHW relationship, a
core element of the model. Nonetheless, good community commitment
was achieved by ongoing community engagement, with the IHW
model building on the Apunipima
Cape York Health Council (ACYHC)
family-centred approach. ACYHC
was a partner in the trial, and author
MW, who is a public health medical
advisor with ACYHC, was a Chief
Investigator in this trial.
Investment in the training and
upgrading of qualiﬁcations of the
IHW, as well as in providing clinical support for them is likely to
generate value elsewhere in the
health system and over the longer
term, a likely beneﬁt not captured
by our analysis.
Data quality is a common issue in
community trials. For example
HbA1c data, which were extracted
from participants’ clinical ﬁles,
included some baseline data gathered well before the trial commenced.
It is also worth reﬂecting on whether
the theory underpinning the trial
was correct. In expanding the capacity of IHWs to provide direct and
intensive support for Indigenous
patients in the community, through
both outreach and centre-based care,
it was hoped to achieve more effective management of chronic disease
because of greater cultural awareness and by improving patient
engagement in self-care. While some
health gains were identiﬁed, the
major psychosocial and economic
problems that are typical for very
disadvantaged populations, and the
strong relationship between these
factors and chronic disease, mean
that it may be necessary to address
these factors more directly.23 Most of
the IHW-S communities are in the
bottom 2% of Queensland communities in terms of socio-economic
disadvantage,
indicating
an
extreme level of deprivation, often
combined with a range of further
serious adverse conditions.24 We did
not have data on major life stressors
(such as early death of family and

196.e6
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7 Distribution of HbA1c level categories at baseline and endpoint*

* Only participants for whom baseline HbA1c levels were measured after 1 January 2009 and
endpoint levels after 1 March 2012 were included. u

friends, involvement with the criminal justice or child protection systems) that affect physical health and,
probably, diabetes control; these
factors may have affected the intervention and control communities
differently.
A separate case study within the
GBACC project found that health
service providers need to review
their systems of care to maximise the
value of IHWs as specialist members
of the multidisciplinary team.25
IHWs, who participated in regular
clinical review sessions, were able to
identify examples for improving selfmanagement, which resulted in
consistent positive change in HbA1c
levels in patients with the poorest
control. Further, IHWs could

respond to the problem of patient
disengagement.
Conclusions
Our results suggest that the costs of
delivering the GBACC model were
considerable in absolute terms but
achieved only a modest effect. This
suggests a need to consider how to
improve the effectiveness of the program, reduce its costs, and to increase
revenue (eg, through Medicare
billings).
The training of IHWs and clinical
support workers is generally viewed
as positive, but translating it into
measurable outcomes for people with
poorly controlled type 2 diabetes in
highly disadvantaged communities

8 Distribution of disease stages at baseline and endpoint

Research
remains a challenge. A more holistic
cross-agency approach may be
required, one that seeks to directly
address the psychosocial, pathophysiological and environmental problems that are common in highly
disadvantaged populations. While
the need to consider social and economic determinants is understood,
there are still major gaps in service
delivery. The challenge for the public

health community is to devise and
implement interventions based on
broader understanding of the determinants of health and to test the
effectiveness of such interventions.
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