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The Impact of an Integrated Diabetes Service involving Specialist 

Outreach and Primary Healthcare on Risk Factors for Micro and 

Macrovascular Complications in Diabetes in Remote Indigenous 

Communities in Australia 

Objective 

To determine the impact of an integrated diabetes service involving specialist 

outreach and primary healthcare teams on risk factors for micro and 

macrovascular complications in diabetes in three remote Indigenous 

Australian communities over a 12-month period. 

Design 

Quantitative, retrospective evaluation. 

Setting 

Primary healthcare clinics in remote Indigenous communities in Australia. 

Participants 

124 adults (including 123 Indigenous Australians) (76.6% females) with 

diabetes living in remote communities. 

Main outcome measures 

Glycosylated haemoglobin, lipid profile, estimated glomerular filtration rate, 

urinary albumin:creatinine ratio, and blood pressure. 

Results 
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Diabetes prevalence in the three communities was high at 32.8%. 124 patients 

reviewed by the outreach service had a median consultation rate of 1.0 by an 

endocrinologist and 0.9 by a diabetes nurse educator over the 12-month 

period. Diabetes care plans were made in collaboration with local primary 

healthcare services, which also provided patients with diabetes care between 

outreach team visits. A significant reduction was seen in median (IQR) 

glycosylated haemoglobin from baseline to 12 months (89mmol/mol (65-105) 

vs. 81mmol/mol (60-99), p=0.002). Median (IQR) total cholesterol was also 

reduced (4.4mmol/l (3.6-5.0) vs. 4.0mmol/l (3.5-4.5), p=0.038). The number of 

patients prescribed glucagon-like peptide-1 analogues and dipeptidyl 

peptidase-4 inhibitors increased over the 12 months, and an increase in the 

number of patients prescribed insulin trended towards statistical significance. 

Conclusion 

A collaborative healthcare approach to deliver diabetes care to remote 

Indigenous Australian communities was associated with an improvement in 

glycosylated haemoglobin and total cholesterol, both important risk factors 

respectively for micro and macrovascular complications in diabetes.  

 

Key Words 

Indigenous Health, Diabetes Care, Remote Outreach 

 

What is already known on this subject? 

• The prevalence of diabetes and its associated complications are 

disproportionately higher in Indigenous Australians compared to non-

Indigenous Australians. 

• People who live in remote communities encounter multiple barriers to 

accessing specialist healthcare. 

 

What does this study add? 
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• Diabetes prevalence rates in remote Indigenous communities are 

higher than rates previously described in the remote Indigenous 

populations in Australia. 

• Integrated diabetes care involving specialist outreach and primary 

healthcare in a remote Indigenous community setting was associated 

with an improvement in important risk factors for micro and 

macrovascular complications in diabetes. 

Introduction 

Diabetes is having a considerable impact on the health and wellbeing of 

Indigenous Australians, who experience high prevalence rates of diabetes, at 

more than twice the rate of the general population in Australia (5.1% vs 

11.1%).
1
 Moreover, Indigenous Australians living in remote areas are twice as 

likely to have diabetes compared to Indigenous Australians living in non-

remote areas (20.8% versus 9.4%)
1
 Indigenous Australians are over-

represented in the prevalence of diabetes complications,
2
 and mortality rates 

secondary to diabetes are also disproportionately high compared to non-

Indigenous Australians.
3
 Given the existing health disparities and high burden 

of disease, there is a clear need for effective diabetes care in remote 

Indigenous communities that will lead to improved health outcomes. 

However, the practicalities of providing specialist diabetes care to these 

communities are fraught with challenges. Multiple barriers to care exist, 

including environmental and infrastructural barriers such as geographical 

remoteness, poor road access and lack of public transport to the nearest 

regional centres, socio-economic barriers including food insecurity, and the 

existence of culturally-inappropriate health service structures.
4-6

In 2011, a specialist diabetes outreach service comprising a team of diabetes 

nurse educators (DNE) and endocrinologists was established to support 

  A
u

th
o

r 
M

a
n

u
s
c
ri
p

t



This article is protected by copyright. All rights reserved 

remote primary healthcare services to deliver diabetes care to eleven remote 

Indigenous communities, all located within one state of Australia. Prior to this, 

diabetes care was primarily delivered by local primary healthcare services.   

Each community clinic was visited three to four times per year by an outreach 

DNE, and twice yearly by an endocrinologist. The majority of patients with 

diabetes who were reviewed by the outreach team were referred by the local 

primary healthcare team or identified through regional primary healthcare 

information systems. A priority status was assigned to patients to enable the 

healthcare teams to identify and prioritise delivery of care to patients with 

poorly controlled diabetes and those with diabetes complications (see Table 

1).  

At each visit, patients were reviewed, and then the outreach team provided 

clinical advice including diabetes treatment recommendations to the patients, 

the remote medical practitioners, Aboriginal health workers, and remote area 

nurses, and care plans were formulated collaboratively between both 

services. Clinical practice was aligned with existing remote primary healthcare 

guidelines
7

A quantitative, retrospective evaluation was undertaken to determine the 

prevalence of diabetes in remote Indigenous communities, and to determine 

the impact of this integrated model of care on diabetes outcomes over a 12-

month period, specifically looking at cardiovascular and renal risk factors 

including glycosylated haemoglobin (HbA1c), lipid profile, blood pressure (BP), 

 and care plans were implemented by the primary healthcare team, 

who provided patients with diabetes care between specialist outreach visits. 

Education and up-skilling in diabetes care were frequently provided by the 

outreach team to primary healthcare staff during the outreach visits, and the 

latter received clinical support from the outreach team between visits. 
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estimated glomerular filtration rate (eGFR) and urinary albumin:creatinine 

ratio (ACR).  

Methods The evaluation was conducted in three remote community-based 

primary healthcare services whose patients were recipients of the integrated 

diabetes service. The communities were situated between 100-300 kilometers 

by road from the closest regional centre. The estimated prevalence of 

diabetes in the adult population within each community was calculated from 

regional primary healthcare information systems and Australian census 

data.
8 

The adult (≥15 years of age) population size in each community was 

104, 148 and 489 persons respectively.

The total number of patients with diabetes seen by the outreach team and 

frequency of consultations for each patient was determined. All adult patients 

with diabetes who had received a least one face-to-face clinical consultation 

with the outreach team between April 2011 and May 2014 were included in 

the initial analysis to determine access rates to the outreach service. Patients 

who were reviewed by the outreach team for less than 12 months, or who 

were not assigned a priority status (see Table 1) were excluded from the 

analysis relating to clinical parameters and medications.  

8
 

Clinical data was extracted from patient records through regional primary 

healthcare information systems. Data was collected at baseline (at the time of 

first consultation with the outreach service), and at 12 months (+/- 3 months) 

after the initial review. Data included parameters associated with the risk of 

micro and macrovascular complications, including renal and cardiovascular 

disease. These included HbA1c,  total cholesterol, triglycerides, high density 

lipoprotein cholesterol (HDL-C), low density lipoprotein cholesterol (LDL-C), 

eGFR, urinary ACR, and systolic and diastolic BP (SBP and DBP). The eGFR was 

ready-formulated by the clinical information systems accessed, and was 
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reported as ‘>60ml/min/1.73m
2

Univariate descriptive analysis of data collected was undertaken and reported 

as medians and interquartile ranges (IQR) or proportions with 95% confidence 

intervals (CI). Bivariate proportions were compared using the Chi-square test. 

Changes in clinical markers over time were analysed using non-parametric 

repeated measures analysis (Wilcoxon signed-rank test). Statistical analysis 

was undertaken using SPSS (v17.0 for Windows; SPSS, Chicago, IL, USA) and 

Intercooled Stata 9.2 (Stata Corporation, College Station, TX, USA). All tests 

were two-tailed and a p-value of <0.05 was taken to represent statistical 

significance.                                                                                                                                                                                                                                                                             

Approval was obtained from stakeholders and representatives from each 

community to conduct the study. Ethics approval was granted by the regional 

Human Research Ethics Committee (HREC 13-153).  

’ if a patient’s eGFR was above this level. 

Prescribed medications were reviewed at baseline and 12 months.  

Results 

The average prevalence of known diabetes for all three communities was 

elevated compared to the estimated rate in the remote Indigenous population 

in Australia (32.8% vs 20.8%
1

124 of the 153 patients accessed the outreach service for ≥12 months and 

were assigned a priority status (see Table 1). Priority 1 status was given to 

52.4% of patients, priority 2 status to 24.2% and priority 3 status to 23.4% 

) (see Table 2). There was a significant difference 

in the prevalence of known diabetes between the communities (p<0.001), the 

highest rate being 59.6% in Community B (see Table 2). There was also a 

difference in the proportion of adults with diabetes reviewed by the service 

(p<0.001), with a greater proportion of patients seen in Community B (see 

Table 2). 153 adults were reviewed at least once by the specialist diabetes 

outreach team during the study period.  A
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respectively. Demographic and baseline data for the 124 patients are outlined 

in Table 3. All but one of the patients were Indigenous Australians. The 

majority of patients who accessed the outreach service were women. A 

significant difference was seen in HbA1c (p=0.010), HDL-C levels (p=0.006) and 

triglyceride levels (p=0.008) between the three communities at baseline. 

Other baseline parameters were similar between each community. 

For the 124 patients, over the total period of review there were 243 face-to-

face consultations by an endocrinologist (the majority in partnership with a 

DNE) and 298 consultations by a DNE alone. This corresponded to a median 

consultation rate of 1.0 endocrinologist consultation and 0.9 DNE 

consultations per patient per year.  

By 12 months, 63% of patients had a reduction in HbA1c. A significant 

difference in HbA1c was seen between baseline and 12 months (median (IQR) 

(HbA1c 89mmol/mol [65-105] vs. 81mmol/mol [60-99], p=0.002).  

A significant difference in total cholesterol level was seen between baseline 

and 12 months (median [IQR] total cholesterol 4.4mmol/l [3.6-5.0] vs. 

4.0mmol/l [3.5-4.5], p=0.038). No differences were seen in LDL-C, HDL-C, 

triglyceride levels, BP, or urinary ACR levels over the 12-month period (see 

Table 4). Diabetes medication regimens were optimised following the 

commencement of the outreach service, and a significant increase in the 

number of patients prescribed glucagon-like peptide-1 (GLP-1) analogues 

(p=0.007) and dipeptidyl peptidase-4 (DPP4) inhibitors (p=0.004) was seen 

after 12 months.  Insulin doses increased in 67% of patients by 12 months, 

and an increase in the number of patients prescribed insulin trended towards 

statistical significance (p=0.05). No changes were seen in the number of 

patients prescribed antihypertensive agents or statins between baseline and 

12 months. 

Discussion 
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Medical outreach programs have been implemented throughout Australia, 

and have resulted in greater access to multidisciplinary health services for 

rural and remote areas.
9
 Surgical outreach services to remote Indigenous 

communities in Australia have been shown to improve access to specialist 

consultations and procedures, and have been associated with a reduced rate 

of procedures needing hospital admission.
10

 Outreach services for diabetic 

retinopathy screening in remote Australian communities have also been 

shown to improve accessibility to retinal screening and reduce the risk of 

preventable blindness.
11

 Improved health outcomes and greater efficiency 

within services have been demonstrated when specialist outreach services are 

part of a multi-faceted intervention, involving collaboration with primary 

healthcare and other relevant health services.
9,11,12

The purpose of the diabetes outreach service was to deliver comprehensive 

diabetes care to remote Indigenous communities in partnership with local 

primary healthcare services, where clinical decision-making and formulation 

of care plans were determined via a collaborative process involving both 

services. An improvement in glycaemic control was seen over the 12-month 

study period. The effect of good glycaemic control on reducing risk of 

microvascular complications including diabetic nephropathy in patients with 

type 2 diabetes is well described in the literature,

  

13-15 
highlighting the 

importance of finding effective models of care that enable these targets to be 

reached. Total cholesterol, an important risk factor for macrovascular 

disease
16

Several factors may have contributed to the association demonstrated 

between this model of care and an improvement in glycaemic and lipid 

control. Outreach visits enabled patients to access specialist diabetes care 

within their own communities, averting the need to travel long distances to 

the nearest regional diabetes service. The assignment of a priority status 

 also decreased over the study period.  
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enabled the healthcare teams to focus care towards patients with poorly 

controlled diabetes and those with diabetes complications. Also, the model of 

care endeavored to strengthen the capacity of the primary healthcare services 

to deliver effective diabetes care, through up-skilling and education in 

diabetes management. 

The estimated diabetes prevalence rates in the three communities were 

elevated, and were significantly different between the communities 

(Community B (59.6%) vs. A (31.1%) and C (27.6%)). Also, there was a lower 

proportion of patients reviewed by the outreach service in the largest 

community compared to the other two communities. We were unable to 

identify any specific factors that may have contributed to these differences. A 

number of other limitations were identified in the study. We were unable to 

stratify changes in results by community, as the numbers of participants at 

each site were too small to adequately power such an analysis, whereas 

pooling the data from all three sites gave greater statistical power. With 

regard to renal parameters, the majority of patients had an eGFR 

>60ml/min/1.73m
2

In remote Indigenous Australian communities where the prevalence of 

diabetes is high, there is a critical need for accessible, community-based, and 

culturally acceptable models of care to improve diabetes outcomes and 

 at baseline and at 12 months. We were therefore unable 

to provide meaningful comparison of any changes occurring in eGFR over the 

study period so we excluded this data from the results section. The lack of a 

control group for comparison and the study’s retrospective, observational 

design made it difficult to determine the level of impact that the integrated 

diabetes service had on diabetes outcomes. Also, the education sessions and 

up-skilling in diabetes care provided by the outreach team were not 

quantitatively measured. Finally, this study is likely to have benefited from a 

qualitative research component to assess patient and healthcare staff 

satisfaction with the integrated service.  A
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reduce the burden of chronic disease and disability. Outreach services can 

improve access to specialist care, and when integrated with primary 

healthcare, can be associated with an improvement in risk factors for micro 

and macrovascular complications in diabetes. The success of an integrated 

diabetes service for remote communities is dependent on a multitude of 

factors, including adequate funding and resources, a well-supported 

workforce, and collaborative alliance between services to ensure well-

coordinated patient care. Lastly, the cultivation of equitable partnerships 

between service providers and communities is crucial to ensure that 

communities are provided with the opportunity to help shape the way the 

care is delivered, to make the service useable and acceptable to its 

consumers.  
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Table 1: Diabetes outreach service priority status and follow-up action plan 

Priority  Criteria Action 

 

1 

 

 HbA1c >86mmol/mol   

 Newly initiated insulin 

 Diabetes in pregnancy 

 Age <25 years 

 Micro- or macrovascular 

complications 

 

 Daily fasting BGL 

 Twice weekly review by 

clinic nurse, titration of 

insulin as per CARPA 

manual
8
 

 Weekly contact with 

outreach DNE 

 

 

2 

 

 HbA1c 64-86mmol/mol  

 PresĐriďed insulin or ≥3 oral 

agents 

 

 Fasting BGL 1-2 times per 

week 

 Monthly contact with 

outreach DNE 

 

 

3 

 

 HbA1c <64mmol/mol  

 

 Review by primary 

healthcare team as per 

CARPA guidelines
7
 

 

Glycosylated haemoglobin, HbA1c, blood glucose level, BGL, DNE, diabetes nurse 

eduĐator, Central Australian Rural PraĐtitioner’s AssoĐiation, CARPA  
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Table 2:  Respective comparisons of diabetes prevalence rates and proportion of 

patients reviewed by the outreach service in Communities A, B and C  

 Community p-value 

 
All A B 

 

C 
 

 

Total adult 

population (n) 

 

 

 

741 

 

 

148 

 

 

104 

 

 

489 

 

 

 

Prevalence of 

diabetes in 

total adult 

population 

(95% CI) (n) 

 

 

 

32.8%  

(29.5-36.3) 

(243/741) 

 

 

31.1%  

(24.2-38.9) 

(46/148) 

 

 

59.6%  

(50-68.5) 

(62/104) 

 

 

27.6% 

(23.8-31.7) 

(135/489) 

 

 

 

p<0.001 
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Table 3:  Comparison of baseline characteristics between patients from Communities 

A, B and C who accessed the outreach service 

n=124 Community  

Median (IQR) All A B C p-value 

 

Age (years) 

 

 

48.6 

(40.9-57.2) 

 

 

46.0 

(43.6-54.1) 

 

49.2  

(41.3-57.5) 

 

48.7 

(38.1-58.4) 

 

 

0.877 

 

Gender  

(% female) 

(95% CI) (n) 

 

 

76.6 

(68.4-83.1) 

(95/124) 

 

73.1 

(53.9-86.3) 

(19/26) 

 

76.0 

(62.2-85.7) 

(38/50) 

 

79.2 

(65.7-88.3) 

(38/48) 

 

 

0.832 

 

HbA1c  

(mmol/mol) 

  

 

88 

(61-107) 

 

 

62 

(55-88)  

 

 

95 

(70-115)  

 

 

91 

(68-105) 

 

 

 

0.010 

 

 

SBP (mmHg) 

 

120 

(110-137) 

 

 

120 

(110-136) 

 

120 

(110-138) 

 

123 

(113-136) 

 

 

0.979 

 

 

DBP (mmHg) 

 

80 

(70-85) 

 

 

79 

(70-87) 

 

72 

(68-84) 

 

80 

(73-84) 

 

 

0.266 

 

Urinary ACR 

(mg/mmol) 

 

 

11.7 

(2.3-34.8) 

 

13.0  

(2.6-24.6) 

 

11.1 

(2.0-137.3) 

 

11.0 

(2.2-39.7) 

 

 

0.910 

 

Total Cholesterol  

(mmol/l) 

 

HDL-C 

 

4.3  

(3.8-5.0) 

 

0.9  

 

4.2  

(3.6-4.5) 

 

1.00 

 

4.4  

(3.9-4.9) 

 

0.80  

 

4.4  

(3.8-5.1) 

 

0.9  

 

 

0.395 
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(mmol/l) 

 

LDL-C 

(mmol/l) 

 

Triglycerides 

(mmol/l) 

(0.80-1.00) 

 

2.40  

(1.80-3.20) 

 

2.50 

(1.75-3.70) 

 

(0.90-1.20) 

 

2.15  

(1.70-2.95) 

 

2.10 

(1.40-3.40) 

(0.70-0.93) 

 

2.65  

(1.98-4.50) 

 

2.95 

(2.40-5.03) 

(0.80-1.10) 

 

2.30 

(1.80-3.20) 

 

2.10 

(1.80-3.10) 

0.006 

 

 

0.290 

 

 

0.008 

Glycosylated haemoglobin, HbA1c, systolic blood pressure, SBP, diastolic blood 

pressure, DBP, albumin:creatinine ratio, ACR, high density lipoprotein cholesterol, 

HDL-C, low density lipoprotein cholesterol, LDL-C 
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Table 4:  Comparison of clinical parameters at baseline and at 12-months for the 124 

patients from Communities A, B and C who accessed the outreach service 

n=124 

Median (IQR) Baseline 12-months p-value 

 

HbA1c 

(mmol/mol) 

 

 

89 

(65-105) 

 

81 

(60-99) 

 

 

0.002 

 

SBP (mmHg) 

 

120 

(110-137) 

 

120 

(112-140) 

 

 

>0.05 

 

 

DBP (mmHg) 

 

 

80 

(70-85) 

 

78 

(70-85) 

 

 

 

>0.05 

 

Urinary ACR 

(mg/mmol) 

 

 

11.7 

(2.3-34.8) 

 

9.0 

(2.3-62.1) 

 

 

>0.05 

 

Total Cholesterol 

(mmol/l) 

 

HDL-C 

(mmol/l) 

 

LDL-C 

(mmol/l) 

 

Triglycerides 

(mmol/l) 

 

4.4 

(3.6-5.0) 

 

0.9 

(0.8-1.0) 

 

2.4 

(1.8-3.2) 

 

2.5 

(1.8-3.7) 

 

4.0 

(3.5-4.5) 

 

0.9 

(0.8-1.1) 

 

2.1 

(1.7-2.9) 

 

2.1 

(1.5-3.3) 

 

 

0.038 

 

 

>0.05 

 

 

>0.05 

 

 

>0.05 
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Glycosylated haemoglobin, HbA1c, systolic blood pressure, SBP, diastolic blood 

pressure, DBP, albumin:creatinine ratio, ACR, high density lipoprotein cholesterol, 

HDL-C, low density lipoprotein cholesterol, LDL-C 
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