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Abstract

Objectives: To determine whether a combination of point-of-care (POC) and 
laboratory glycated haemoglobin A (HbA1c) testing (HbA1c algorithm) is more 
effective in testing for diabetes in everyday practice in remote Australian 
Aboriginal primary health care, by providing a more rapid definitive result and 
diagnosing more cases than the standard glucose algorithm.

Design: Cross-sectional study that independently classified participants 
using both diagnostic algorithms and compared their outcomes.

Participants: Two hundred and fifty-five Aboriginal Australians aged 15 
years or more without confirmed diabetes and due for diabetes testing at 
participating clinics.

Setting: Six primary health care sites in the Kimberley region of Western 
Australia from 1 September 2011 to 30 November 2013.

Main outcome measures: Number of participants with a definitive test 
result, a completed algorithm and a diagnosis of diabetes; time taken to 
deliver a test result.

Results: Participants were significantly more likely to have a definitive 
result within 7 days (249 v 199 of 255 participants; P < 0.001), be followed 
up if an initial laboratory measurement was abnormal (92 v 74 of 167 
participants; P = 0.005), and be diagnosed with diabetes (15 v 4 of 255 
participants; P = 0.003) using the HbA1c than with the glucose algorithm. 
Eight participants subsequently diagnosed with diabetes (four using the 
HbA1c test, four with additional oral glucose tolerance tests that would not 
normally have been requested) were incorrectly classified as normal by the 
glucose algorithm. No participants with normal HbA1c measurements were 
subsequently diagnosed with diabetes.

Conclusions: Use of POC HbA1c testing and collection of venous blood on 
the same day for a confirmatory laboratory HbA1c testing if the POC HbA1c 
value is abnormal may simplify diabetes testing in remote areas, provide 
more timely diagnoses, and increase case detection.

Using glycated haemoglobin testing to simplify 
diabetes screening in remote Aboriginal Australian 
health care settings
The strength 

of our study 

is that it 

reflects the 

practicalities 

of diabetes 

detection 

in remote 

locations

  Early identification of diabetes 
and associated complications 
provides an opportunity to start 

effective preventive treatment that re-
duces the subsequent development 
or progression of macrovascular and 
microvascular disease.1-3 However, 
diabetes remains undiagnosed in up 
to 50% of people with the disorder.2-4

Delayed diagnosis is due in part to the 
use of an algorithm that relies on the 
assessment of glucose levels and, if the 
results are equivocal, a follow-up oral 
glucose tolerance test (OGTT).5 This 
complicated algorithm can signifi-
cantly delay informing and educat-
ing the patient.6 In contrast to glucose 
testing, assessment of glycated hae-
moglobin A (HbA1c) requires no fast-
ing.7 This makes it more suitable for 
opportunistic testing, and results in 
fewer missed diagnoses.8

The American Diabetes Association 
(ADA) guidelines have included labo-
ratory HbA1c testing for diagnosing 
diabetes since 2010.7 HbA1c testing 
is endorsed by the World Health 
Organization,9 and is recommended 
for diagnosing diabetes in the United 
Kingdom and New Zealand.10,11 In 
2012, the Australian Diabetes Society 
(ADS) expert committee advised that 
HbA1c assessment can be used to diag-
nose diabetes, and applied for a corre-
sponding Medicare Benefits Schedule 
(MBS) rebate.12,13 This was added on 
1 November 2014 after the Medical 
Services Advisory Committee (MSAC) 
provided advice to the Minister for 
Health in mid 2014.13,14

MSAC and the ADS agreed that point-
of-care (POC) HbA1c testing was not 
within the scope of this application. 
Laboratory HbA1c tests from the 
Kimberley region of northern Western 
Australia are analysed in Perth, over 
1600 km away, which can lead to sig-
nificant delays in receiving test results. 
In a number of studies, POC HbA1c 
results have been shown to be closely 
correlated with laboratory-based 

results15-17 and the POC HbA1c pro-
cess has been accepted by Australian 
Aboriginal Medical Services for the 
management of diabetes.18

The availability of immediate results 
is likely to further improve diagnosis 
of diabetes in remote areas and the 
timeliness of starting treatment. We 
aimed to determine whether a com-
bination of POC and laboratory HbA1c 
testing, in real-world settings using 
existing processes for HbA1c assess-
ment, is an effective method of test-
ing for diabetes in remote Kimberley 
Aboriginal people when compared 
with the standard glucose algorithm.19

Methods

Data were collected by local health 
care providers from 1 September 

2011 to 30 November 2013 at six 
Kimberley sites. All Aboriginal and 
Torres Strait Islander people in the 
Kimberley region aged 15 years and 
older are regarded as being at high 
risk of developing diabetes, and local 
protocols recommend that they be 
tested annually.19 Aboriginal and/
or Torres Strait Islander people who 
did not have confirmed diabetes and 
who were due for diabetes testing and 
attending participating clinics were 
invited to take part. A cross-sectional 
design was used to compare the effec-
tiveness of a new model of detecting 
diabetes (the HbA1c algorithm) with 
the standard model (the glucose algo-
rithm) in diagnosing prediabetes and 
diabetes. The study was conducted 
on an opportunistic basis according 
to available clinic resources.
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HbA1c and glucose tests

Clinic staff recorded patient consent, 
determined fasting status, conducted 
initial POC HbA1c tests and collect-
ed blood for laboratory HbA1c and 
glucose tests. Blood for the labora-
tory tests was not always collected 
on the same day as the POC test, as 
some remote clinics are only able to 
send laboratory samples for analysis 
once a week and often collect samples 
only on the day of transport. For the 
OGTT, we used a standard 2-hour 
75 g/300 mL glucose load (Carbotest, 
Lomb Scientific).5

Capillary blood HbA1c concentra-
tion was measured in a finger-prick 
blood sample collected by primary 
health care providers and ana-
lysed on a DCA 2000+ Analyzer 
(Siemens/Bayer). This was the only 
POC machine available in Kimberley 
clinics during the period of the study, 
and is routinely used for assessing 
diabetic control. The aim of our study 
was to look at real-world practice, so 
we did not attempt to change the way 
staff undertook testing or to maintain 
or calibrate the machines.17

Venous whole blood samples were 
collected in fluoride/oxalate tubes 
(glucose test) or EDTA tubes (HbA1c 
test). Normal procedures at each 
clinic were used to store (whole blood 
was stored at 4°C) and transport sam-
ples to one of the three Kimberley 
PathWest laboratories. Whole blood 
samples for HbA1c testing were trans-
ported to the PathWest laboratory in 
Perth. The distances from the study 
sites to the Kimberley laboratories 
ranged from 2 km by road to 650 km 
by air, and from the Kimberley lab-
oratories to Perth between 1677 km 
and 2224 km by air. Samples were 
received in Perth in 1–8 days.

Venous plasma HbA1c levels were 
measured as part of routine PathWest 
work. PathWest uses an automated 
immunoassay, with anticoagulated 
whole blood specimens automatically 
haemolysed by HbA1c haemolysis rea-
gent in the predilution cuvette on a 
Cobas Integra 800 analyser (Roche 
Diagnostics). Total haemoglobin lev-
els were measured colorimetrically, 
while HbA1c levels were determined 
by immunoturbidimetric assay. The 
ratio of the HbA1c concentration to 

that of total haemoglobin in the speci-
men yielded the final proportionate 
HbA1c measurement.

Venous plasma glucose (PG) lev-
els were measured by enzymatic 
assay (glucose oxidase spectro-
photometric dry chemistry) on a 
Vitros 250 Analyser (Ortho Clinical 
Diagnostics) at the Kimberley 
PathWest laboratories.

Comparison of the HbA1c and 
glucose algorithms

Participants were classified indepen-
dently by each model for detecting 
diabetes. We then determined, us-
ing the same participants for each 
model, whether the HbA1c algorithm 
was more likely than the glucose al-
gorithm to:

• provide a rapid definitive result;

• detect cases of diabetes.

Initial classification by the HbA1c 
algorithm used the POC HbA1c meas-
urement, or the first laboratory HbA1c 
measurement if the POC test was not 
completed (five cases). Subsequent 
diagnosis of prediabetes and diabetes 
was based on POC and/or laboratory 
HbA1c measurements as follows.

• Normal: POC or laboratory HbA1c 
< 39 mmol/mol (< 5.7%).

• Prediabetes: laboratory HbA1c = 39–
46 mmol/mol (5.7%–6.4%).

• Diabetes: two diagnostic HbA1c 
measurements � 48 mmol/mol 
(� 6.5%).

While ADA and WHO guidelines 
require two diagnostic laboratory 
results for diagnosing diabetes in 
asymptomatic patients,9,20 we used 
diagnostic POC results, with labora-
tory results confirming the diagnosis.

We based the initial classification 
using the glucose algorithm on the 
first laboratory PG measurement. 
Subsequent diagnosis of impaired 
glucose tolerance and diabetes was 
based on follow-up glucose tests as 
follows.

• Normal: PG level < 5.5 mmol/L.

• Indeterminate (equivocal result): 
fasting PG (FPG) level 5.5–
6.9 mmol/L, or random PG (RPG) 

level 5.5–11.0 mmol/L with no 
completed follow-up tests.

• Impaired glucose tolerance: OGTT 
2-hour PG level 7.8–11.0 mmol/L.

• Diabetes: one diagnostic OGTT re-
sult (FPG level � 7.0 mmol/L or 
2-hour PG level � 11.1 mmol/L), or 
two diagnostic glucose measure-
ments (FPG level � 7.0 mmol/L 
and/or RPG level � 11.1 mmol/L).

It was expected that participants 
with an initial laboratory HbA1c value 
greater than 39 mmol/mol (5.7%) or a 
glucose level greater than 5.5 mmol/L 
were to be followed up with further 
tests (FPG, OGTT, HbA1c) to confirm 
the abnormal result (Appendix). The 
researchers provided regular remind-
ers to clinics to support follow-up. 
Participants were diagnosed with 
diabetes if they met any of the HbA1c-, 
OGTT- or glucose-based diagnostic 
criteria for diabetes, based on all 
measurements collected during the 
course of the study.

Barriers to and enablers of screen-
ing by each algorithm for detecting 
diabetes were documented during 
the study.

Statistical analysis

All analyses were performed with 
Stata, version 13 (StataCorp). We 
used the McNemar test for paired 
nominal data to compare differences 
between the two algorithms regard-
ing the rates of screening for predia-
betes and diabetes; between the rates 
of their diagnosis; and between the 
rates of obtaining a definitive result. 
Point estimates were presented with 
95% CIs; the exact P value was used. 
P < 0.05 was defined as statistically 
significant.

Ethics approval

Ethics approval was obtained 
from the Human Research Ethics 
Committee of the University of 
Western Australia, the Western 
Australian Aboriginal Health 
Ethics Committee and the Western 
Australian Country Health Service 
(WACHS) Human Research Ethics 
Committee. This project was sup-
ported by the Kimberley Aboriginal 
Health Planning Forum Research 
Subcommittee.21
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Results

Two hundred and fifty-five partici-
pants were enrolled and assessed 
by both models for detecting dia-
betes (Box 1). Their median age was 
36 years (range, 17–79 years) and 152 
participants (59.6%) were female.

Participants were significantly more 
likely to receive a definitive test result 
with the HbA1c algorithm (250 of 255 
participants; POC test completed 
in all but five cases) than with the 
glucose algorithm (214 of 255 par-
ticipants: 41 cases were not screened 
or returned indeterminate results; 
McNemar odds ratio [OR], 10.0; 95% 
CI, 3.6–38.5; P < 0.001; Box 1). HbA1c 
results were also received much 
more rapidly; only six of 255 partici-
pants (2.4%) had not received a result 
within 7 days. In contrast, 56 (22.0%) 
of 255 participants had not received 
a definitive result within 7 days with 
the glucose algorithm, and 52 (20.4%) 
had not received a definitive result 
within 28 days (P < 0.001).

Of the 255 participants, follow-up 
laboratory tests were planned for the 
168 (65.9%) with abnormal initial lab-
oratory measurements (Appendix). 
These participants were significantly 
more likely to be followed up with 
laboratory HbA1c tests than with 
fasting FPG tests or OGTTs (92 v 72 
participants; P = 0.0051). Fifty-seven 
OGTTs were completed, including 49 
of 117 (41.9%) requested tests.

Participants were significantly more 
likely to be diagnosed with diabetes 
by the HbA1c algorithm (15 diagnoses) 
than with the glucose algorithm (4 
diagnoses; McNemar OR, 12.0; 95% 
CI, 1.8–513; P = 0.003). While 16 of 
255 participants were identified 
as having diabetes by one or both 
algorithms, an additional four par-
ticipants were identified by supple-
mentary OGTTs performed because 
of the study design, giving a total 
of 20 participants diagnosed with 
diabetes (Box 2). The five cases not 
identified with the HbA1c algorithm 

(cases 16–20) had initially been clas-
sified as prediabetes; at the time of 
the diagnostic OGTT, one person had 
a HbA1c measurement that was also 
diagnostic for diabetes (Box 2).

Of the 187 participants whose initial 
glucose measurements were normal, 
eight (4.3%) were diagnosed with dia-
betes — either as the result of two 
diagnostic HbA1c results (cases 4–7) 
or of a diagnostic OGTT result (cases 
17–20) (Box 2). For seven participants, 
diabetes was confirmed within 2 
months, and for the eighth particip-
ant, after 6 months. None of the 137 
participants with a POC HbA1c meas-
urement of less than 39 mmol/mol 
were subsequently diagnosed with 
diabetes.

Discussion

Our study showed that testing 
for diabetes by HbA1c assessment 
in Aboriginal populations in re-
mote towns and communities was 

1  Comparison of the glycated haemoglobin (HbA1c) and standard glucose algorithms for classifying 
participants

255 participants enrolled
All 255 participants had HbA1c measurement(s)

235 of the 255 participants had glucose measurement(s)

Classification based on the HbA
1c

 algorithm*

140 participants had a normal first HbA1c measurement

97 participants had a prediabetes first HbA1c measurement
� 5 normal laboratory HbA1c measurement
� 89 prediabetes
� 2 diagnostic laboratory HbA

1c
 measurement

� 1 confirmed diabetes

Final classification based on the HbA
1c

 algorithm
� 145 normal
� 93 prediabetes
� 2 likely diabetes‡

� 15 confirmed diabetes

18 participants had one diagnostic POC measurement
� 4 prediabetes
� 14 confirmed diabetes

Classification based on the existing glucose algorithm†

187 participants had a normal glucose measurement

45 participants had an indeterminate glucose result
� 17 not followed-up
� 15 normal
� 4 indeterminate
� 7 impaired glucose tolerance
� 2 confirmed diabetes

Final classification based on existing glucose algorithm
� 20 not screened for glucose levels
� 21 indeterminate
� 202 normal
� 8 impaired glucose tolerance§

� 4 confirmed diabetes

3 participants had one diagnostic glucose measurement
� 1 impaired glucose tolerance
� 2 confirmed diabetes

POC = point-of-care.

* Initial classification was based on the POC HbA1c measurement, or on the first laboratory HbA1c measurement if the POC test was not completed (five 
cases). Subsequent diagnosis of prediabetes was based on the first laboratory HbA1c measurement, or on the POC measurement if the laboratory test 
was not completed (four cases). Diagnosis of diabetes was based on the POC and/or laboratory HbA1c measurements. † Initial classification was based 
on the first laboratory glucose measurement. Subsequent diagnosis of impaired glucose tolerance and diabetes was based on follow-up laboratory 
glucose measurements or an oral glucose tolerance test. ‡ Two participants each had one diagnostic laboratory HbA1c result that was not followed up; 
in contrast to American Diabetes Association guidelines, which require a confirmatory test in asymptomatic patients,20 the Australian Medical Services 
Advisory Committee13 does not consider a confirmatory test to be necessary for diagnosing diabetes. § Seven participants had impaired glucose 
tolerance; one participant was diagnosed with gestational diabetes 378 days after enrolling.  
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significantly more likely to detect dia-
betes than glucose testing, and that 
a definitive result could be obtained 
more rapidly.

It is of concern that only four of the 
20 participants diagnosed with dia-
betes were identified with the glucose 
algorithm. In our study, six partici-
pants were diagnosed by OGTT, but 
four of these had normal FPG values. 
While our results are based on small 
numbers, this suggests the FPG is not 
sufficiently sensitive as a screening 
test in this population.

In contrast, all participants with a 
confirmed diagnosis of diabetes were 
identified by the HbA1c algorithm as 
having either diabetes (15 cases) or pre-
diabetes (five cases). Those classified 
as having prediabetes are expected 
to be followed up more frequently, 
reducing the chance of diabetes in 

these patients being missed for any 
length of time. HbA1c testing is clearly 
more likely to detect diabetes than 
glucose testing.

Our study had a relatively com-
plicated protocol because it com-
pared two diagnostic algorithms. 
Unsurprisingly, adherence to these 
protocols was not always complete, 
but adherence to OGTT (42%) was bet-
ter than in another recent Australian 
study (27%),22 and better than would 
be expected from the usual experience 
of remote Aboriginal health practice. 
This improvement was probably due 
to regular reminders provided by the 
researchers. Initial adherence to HbA1c 
testing was excellent, but only 55% of 
those who required follow-up HbA1c 
assessment were actually tested, with 
staff reporting the following barriers 
to follow-up testing:

• Waiting for participants to return 
while fasting, so that blood for 
HbA1c and glucose tests could be 
collected at the same time.

• High workforce turnover. Some 
clinicians who were reviewing 
results did not realise that some 
“patients” were study participants, 
assuming they had already been 
diagnosed with diabetes; they 
considered HbA1c values of 48–
52 mmol/mol (6.5%–6.9%) as indi-
cating good glycaemic control and 
decided that a further HbA1c test 
was unwarranted.

• Field officers tasked with bringing 
participants to the clinics often had 
extensive lists of patients; review-
ing blood tests was often a lower 
priority.

2  Glycated haemoglobin (HbA1c) and glucose measurements of 20 participants who received a confirmed diabetes diagnosis*

HbA1c measurements
mmol/mol (%)

Glucose measurements
mmol/L

Case
Point-of-care 

value
Initial laboratory 

value
Repeat laboratory 

value
Initial laboratory 

value 

Repeat laboratory 
value/

OGTT value (0-hr)
OGTT value

(2-hr)

Diagnosed by both algorithms

1 60 (7.6) 58 (7.5) 58 (7.5) [d7] FPG: 6.2 FPG: 6.2 [d7) 16.8

2 67 (8.3) 66 (8.2) 68 (8.4) [d11] RPG: 12.3 FPG: 7.9 [d11] —

3 102 (11.5) 101 (11.4) 77 (9.2) [d135] RPG: 14.9 RPG: 12.9 [d37] —

Diagnosed using the HbA1c but not the glucose algorithm

4 46 (6.4) 48 (6.5) 53 (7.0) [d41] FPG: 5.4 FPG: 5.6† [d41] —

5 48 (6.5) 48 (6.5) 49 (6.6) [d32] FPG: 4.9 FPG: 4.8 [d32] 6.6

6 48 (6.5) 48 (6.5) — RPG: 4.9 RPG: 4.9 [d503] —

7 49 (6.6) 49 (6.6) 52 (6.9) [d51] RPG: 4.1 FPG: 4.8‡ [d89] —

8 48 (6.5) 48 (6.5) — RPG: 6.2 — —

9 49 (6.6) 49 (6.6) 45 (6.3) [d413] RPG: 5.7 FPG: 5.0 [d386] —

10 49 (6.6) 51 (6.8) — RPG: 6.2 — —

11 51 (6.8) 52 (6.9) 50 (6.7) [d27] RPG: 6.5 FPG: 5.7 [d30] 9.6†

12 52 (6.9) 54 (7.1) 52 (6.9) [d18] RPG: 5.5 FPG: 5.5 [d18] 9.5†

13 54 (7.1) 56 (7.3) — RPG: 9.3 — —

14 54 (7.1) 60 (7.6) — RPG: 6.7 — —

15 56 (7.3) 60 (7.6) -— FPG: 5.6 FPG: 5.6 [d0] 11.0†

Diagnosed using the glucose but not the HbA1c algorithm

16 46 (6.4) 46 (6.4) 39 (5.7) [d295] RPG: 8.2 FPG: 5.3 [d273] 11.7

Diagnosed using OGTT requested due to abnormal HbA1c paired with normal initial glucose result

17 39 (5.7) 41 (5.9) 39 (5.7) [d172] FPG: 5.1 FPG: 4.4 [d172] 12.3

18 40 (5.8) 41 (5.9) 50 (6.7§) [d56] FPG: 4.4 FPG: 7.2 [d56] 10.6

19 41 (5.9) 41 (5.9) 44 (6.2) [d193] RPG: 4.7 FPG: 4.1 [d42] 12.5

20 43 (6.1) 45 (6.3) 45 (6.3) [d45] RPG: 4.6 FPG: 5.2 [d45] 12.7

POC = point-of-care. OGTT = oral glucose tolerance test. FPG = fasting plasma glucose level. RPG = random plasma glucose level. d = days since enrolment.
* Diagnostic diabetes measurements are printed in boldface. † Impaired glucose tolerance. ‡ OGTT commenced, but 2-hour blood sample not collected. § Diagnostic HbA1c 
measurement at the time the OGTT was done.
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• Participants refusing the OGTT or 
leaving before the 2-hour sample 
had been collected.

Our results highlight the need for sim-
plified testing regimens. For asymp-
tomatic individuals, ADA and WHO 
recommend a confirmatory test as 
soon as practical.9,20 However, as HbA1c 
testing is more robust and reproduc-
ible than glucose testing, MSAC does 
not consider a confirmatory test neces-
sary;13 further, there is only one MBS 
rebate for HbA1c screening in any 
12-month period.14 

Reducing the number of laboratory 
tests will further improve screening 
and diagnosis, and the Kimberley 
HbA1c algorithm has been updated to 
reflect this (Box 3). If the POC HbA1c 

result is abnormal (� 39 mmol/mol 
[5.7%]), we recommend that venous 
blood be collected on the same day for 
a confirmatory laboratory HbA1c test. 
If the POC result is high (the cut-point 
could be determined locally) then base-
line assessments (eg, cardiovascular 
risk factors, kidney function) for newly 
diagnosed patients can be requested 
at the same time as the confirmatory 
laboratory HbA1c test, again potentially 
reducing the number of clinical visits 
and venepunctures needed.

An additional advantage to the patient 
of an immediate result is that they 
know straight away whether the result 
is normal (55% in our study),17 which 
would avoid the need to return for 

a clinical review (charged to MBS). 
Other potential cost savings include 
reduced specimen collection (patient 
and staff time, consumable costs) 
and transportation of blood samples 
from remote communities to Perth. 
Consumer costs, such as patient time, 
can affect compliance23 and are thus 
an important element of diabetes test-
ing in this population. If patients are 
not having other laboratory blood 
tests, POC testing will avoid the 
need for venepuncture, which may 
make screening more acceptable to 
some patients, potentially increasing 
uptake. This can be expected to fur-
ther improve screening and diagnosis 
in remote areas and the timeliness of 
initiating management, including life-
style advice and pharmacotherapy.

Further research is required to deter-
mine the cost-effectiveness of the 
Kimberley HbA1c algorithm compared 
with screening in remote locations by 
laboratory HbA1c testing alone, and for 
using simplified POC accreditation 
processes.17

Potential barriers to implementing 
HbA1c testing include a lack of famili-
arity with the test as a diagnostic tool. 
Further, as the MBS rebate has only 
recently been announced, it is not cur-
rently a routine test for people without 
diabetes. Together with updated pro-
tocols, changes to the way laboratories 
report HbA1c results of diagnostic tests 
will be needed to highlight new dia-
gnoses of prediabetes and diabetes. 

Modifications of how medical soft-
ware processes these tests may also be 
needed, as well as extensive education 
for health service providers.

A change from glucose to HbA1c test-
ing would substantially increase the 
number of people needing active 
follow-up (93 instances of predia-
betes, compared with 7 of impaired 
glucose tolerance; Box 1), potentially 
leading to overdiagnosis of predia-
betes. While this would add to the 
workload of health service providers, 
identifying more people at increased 
risk could also improve targeting of 
attempts to reduce risk early in the 
disease process. Further research is 
required to consider the appropriate-
ness of the prediabetes cut-point used 
in our study and whether differing 
levels of intervention are appropri-
ate within the HbA1c 39–64 mmol/mol 
(5.7%–6.4%) range.

The strength of our study is that it 
reflects the practicalities of diabetes 
detection in remote locations; staff 
were trained in-house to use the POC 
HbA1c analyser and existing processes 
for laboratory HbA1c measurement 
were used. The limitations of our 
study included the use of a conveni-
ence sample that may not be repre-
sentative of the entire Kimberley adult 
Aboriginal population. Further, not all 
participants with abnormal laboratory 
measurements could be located for 
follow-up laboratory tests, resulting 
in incomplete data, and there were 
variations in adherence to the study 
protocol for follow-up tests.

Our study shows that adopting the 
Kimberley HbA1c algorithm may sim-
plify the testing process in previously 
undiagnosed individuals and provide 
a timelier and more accurate diagnosis 
of diabetes for Aboriginal people and 
other high-risk remote populations in 
Australia and elsewhere in the world.
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3  Kimberley algorithm for screening for and diagnosing diabetes using point-of-care 
(POC) and laboratory (lab) glycated haemoglobin (HbA1c) testing19,24

POC capillary HbA1c test

Give healthy lifestyle advice24

POC < 5.7%
(< 39 mmol/mol)

Lab < 5.7%
(< 39 mmol/mol)

Lab 5.7-6.4%
(39-47 mmol/mol)

Lab � 6.5%
(� 48 mmol/mol)

Normal:
rescreen in 12 months

Prediabetes:
follow diabetes guideline19

Confirmed diabetes:
follow diabetes guideline19

POC � 5.7%
(� 39 mmol/mol)

Take venous blood for laboratory HbA1c test
(same day if possible)
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