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Diabetes in the Torres Strait Islands of Australia: better clinical
systems but significant increase in weight and other risk
conditions among adults, 1999–2005
Robyn A McDermott, Bradley G McCulloch, Sandra K Campbell and Dallas M Young

T

orres Strait Islanders have the highest prevalence of type 2 diabetes in
Australia, with about a third of
adults affected.1 In June 1996, the Torres
Strait and Northern Peninsula Area
(TS&NPA) District Health Council conThe Medical Journal of Australia ISSN:
vened a summit on diabetes that included
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members of each Island community, health
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staff and
experts in the field of diabetes
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care and
prevention. One of the five stratDiabetes
egies proposed in the resulting “Meriba
Zageth for diabetes” plan was improving
the quality and scope of primary and secondary clinical care in the TS&NPA District.2 A detailed history of subsequent
developments is given in Box 1.
Between 1999 and 2003, more than 300
new patients with diabetes were added to the
clinic registers. In subsequent years, numbers
on the registers increased, and by 2006,
useful reports were being generated from the
information system (Project Ferret, Pen Computer Systems, Sydney, NSW; see Box 1) for
each clinic. At the same time, communitybased chronic disease risk factor surveys were
being undertaken in the District, and baseline
results were used for service planning,
including programs to improve early detection and prevention of diabetes, heart and
renal disease and sexually transmitted infections.3 These surveys found extremely high
crude prevalence of the metabolic syndrome
(43.5% in Torres Strait Islander men and
52.9% in women, by the American National
Education Program Third Adult Treatment
Panel criteria).4
Here, we review (i) the current status of
primary level diabetes indicators in the
District and (ii) changes in metabolic risk
factors in a cohort of adults without diabetes followed from 2000–01 to 2005–06.
Incidence of diabetes has not previously
been reported in this population.
METHODS
Data from clinical records of those registered as having diabetes were extracted
manually for years 1999 and 2002, then
downloaded from the primary care information system for 2004 and 2005. Data
quality for the latter period was checked

ABSTRACT
Objectives: To (i) assess changes in clinical indicators of adults diagnosed with diabetes
and (ii) estimate changes in risk factors and incidence of diabetes among adults without
diabetes living in the Torres Strait and Northern Peninsula Area Health Service District in
Queensland from 1999 to 2005.
Design and participants: (i) Annual audit of clinical records of Torres Strait Islander adults
on diabetes registers in 21 primary care clinics, and (ii) a 5-year follow up of a community
cohort of 207 Torres Strait Islander adults without diabetes who participated in the Well
Person’s Health Check in 2000–01 and 2005–06.
Main outcome measures: Weight, height, waist circumference, fasting blood sugar
(those without diabetes) and glycated haemoglobin (HbA1c; those with diabetes) levels,
blood pressure (BP), fasting triglyceride and high-density lipoprotein cholesterol levels,
urinary albumin-to-creatinine ratio and smoking status.
Results: The number of adults included on the diabetes register increased from 555 in
1999 to 1024 in 2005. The mean age of patients diagnosed with diabetes decreased from
53.3 to 51.5 years, and their mean weight increased from 86.8 kg to 95.6 kg. Mean HbA1c
level remained unchanged at about 9%, but the proportion with HbA1c level < 7%
increased from 18.4% to 26.1%, and the proportion prescribed insulin increased from 14%
in 2002 to 22% in 2005. The proportion with BP < 140/90 mmHg increased from 40.3% in
1999 to 66.8% in 2005. In the sample of 207 adults without diabetes, from 2000 to 2006,
there was a weight gain of about 1 kg per person per year, and an annual increase in waist
circumference of 0.8 cm in men and 1.2 cm in women. Crude incidence of diabetes was 29
(95% CI, 19–41) per 1000 person-years. There was a significant increase in diastolic blood
pressure and fasting blood sugar levels, and no change in smoking habits.
Conclusions: Clinical care of adults with diabetes has improved and more people with
diabetes are being diagnosed. However, weight gain and high rates of glycaemia remain a
challenge and will result in a large burden of complications, including renal failure.
Incidence data from this sample extrapolate to 120 (95% CI, 103–147) new cases of
diabetes in the District each year. Urgent action to improve nutrition, decrease smoking
and increase physical activity is required to improve metabolic fitness in younger people.
For editorial comment, see page 494

against the clinic file in a random subsample of 100 records in the diabetes register
in 2005, looking at blood pressure (BP),
weight, waist circumference, glycated haemoglobin (HbA 1c) level, foot check, lipid
and serum creatinine levels and vaccination
status. These checks found variable underreporting on the computerised system
(compared with manual files) of between
5% (HbA 1c) and 40% (waist circumference). Information on insulin use was
recorded in the computerised system only
for Thursday Island in 2005 (for 416
patients). Where there was more than one
measure recorded in a single year for a
client (eg, BP or HbA1c), the most recent
measure was used.
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Follow-up of cohort without
diabetes
Of 478 adults in four communities who
were designated free of diabetes in a comprehensive check-up in 2000–01, 207
(43%) volunteered for a 5-year follow-up
health check in 2005–06. Fasting blood
was taken for estimation of blood sugar,
and total and high-density lipoprotein
(HDL) cholesterol and triglyceride levels.
Resting BP, weight, height and waist circumference were estimated using standard
methods.3 Those with a fasting blood sugar
level of 5 mmol/L or more were checked
with a fasting 75 g oral glucose tolerance
test. Diabetes was classified according to
World Health Organization criteria.
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body mass index (BMI). Where data were
not normally distributed, non-parametric
tests were used (Kruskal–Wallis). χ2 tests
and one-way analysis of variance were used
to test for trend.

1 History of improvements to clinical care for diabetes in the Torres Strait and
Northern Peninsula Area District
1999 Major changes to primary services in the 21 clinics served by Queensland Health in the
District, including:
• a visiting diabetes outreach specialist team;
• evidence-based diabetes screening and referral and management protocols;
• registers and recall systems managed by local Indigenous health workers;
• clear roles and responsibilities for health workers in chronic disease management, including
orientation and regular professional updates;
• an information system integrating care plans for a range of common chronic conditions; and
• an audit and feedback system for quality improvement.
2001 Queensland Health approved and adapted a computerised health information system
(Project Ferret, Pen Computer Systems, Sydney, NSW) to be used in all Indigenous primary care
settings. The system has since been installed in more than 50 community clinics in Queensland,
predominantly in the northern areas. It keeps all data on a central server, and remote real-time
access from clinics allows updating of clinical data wherever clients are seen. As Queensland
Health is the sole provider of health services to the District, the information system captures the
whole population in the District who are considered “regulars” (ie, not transient, who live mostly
in the District).
2004 The system began to report customised de-identified reports, which can be generated by
clinic, condition, age group, and sex. These are used by staff and management in the District to
monitor the performance of the primary care service for priority conditions (eg, diabetes, renal,
cardiovascular disease, rheumatic heart disease).
2006 12 765 “regular” clients were registered on the system for the District.

◆

2 Key diabetes measures, Torres Strait diabetes registers, 1999–2005
Measure

1999*

2002*

2004†

2005†

P
(trend)

Number of patients

555

921

1017

1024

Age

53.3

52.4

52.5

51.5

< 0.01

95.6 kg (23)

< 0.01

Weight (SD)
Body mass index (SD)

86.8 kg (18.2) 91.3 kg (20.0) 94.9 kg (21)
32.5 (6.5)

32.9 (6.3)

na

na

HbA1c level (SD)

9.2% (2.2)

9.0% (2.3)

9.14% (2.4)

9.0% (2.3)

ns

Percentage with
HbA1c < 7%

18.4%

24.5%

23.5%

26.1%

< 0.01

Systolic (mmHg)

132.6

129.9

126.9

129.0

ns

Diastolic (mmHg)

79.1

76.9

76.5

76.8

ns

40.3%

63.7%

66.3%

66.8%

ns

6.8

7.1

Waist circumference (SD)

34.5 (12.1)

35.0 (11.5)

105.7 cm (47) 110.9 cm (21.3)

ns
0.03

Blood pressure

Percentage with blood
pressure < 140/90 mmHg
Median urinary ACR
Percentage receiving
insulin treatment

na

14%*

5.9

ns

22%‡

na

* Manual audit of clinic records. † Reports downloaded from Project Ferret in May 2006. ‡ Data available for
Thursday Island only for 2005.
HbA1c = glycated haemoglobin. ACR = albumin-to-creatinine ratio. na = not applicable. ns = not significant at
◆
0.05 level.

Statistical analysis
Data were analysed with SPSS (version 11.0
for Windows; SPSS Inc, Chicago, Ill, USA)
and Stata (version 7.0; StataCorp, College
Station, Tex, USA) software; χ2 and t tests
were used to compare proportions and
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means and significance was reported at 5%.
Paired t tests were used to compare baseline
with follow-up results. Risk of incident diabetes was estimated by a stepwise logistic
regression model which included age, sex,
waist circumference, tobacco smoking and
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Ethical approval
Our research received approval from James
Cook University and Cairns Base Hospital
Ethics Committees in 2002, with support
from the Torres Strait Health Council in
2004. The data presented here have been
discussed with the Torres Strait Health
Council and Regional Authority.
RESULTS
Clinical care for adults with diabetes
Since 1999, the number of adults with
diabetes on the registers almost doubled,
from 555 to 1024. This was fewer than half
the expected number of adults with diabetes
extrapolated from community surveys based
on the clinic-registered population of
12 765. At the same time, there was an
apparent decrease in mean age of people
with diabetes on the registers (as more
younger people were being diagnosed),
together with a significant increase in mean
weight, waist circumference and BMI, from
an already high baseline. Completeness of
recording varied between age (100%),
weight (86%), waist circumference (30%),
HbA 1c level (82%), BP (92%) and urinary
albumin-to-creatinine ratio (57%). There
was an increase in the proportion of patients
with diabetes whose glycaemia was adequately controlled (HbA1c < 7%), and an
increase in the proportion taking insulin,
although mean HbA1c level did not appear
to improve. BP control improved, with
nearly two-thirds achieving a BP less than
140/90 mmHg. Marked improvements in
intermediate indicators reported in 2002
appear to have levelled off a little in 2004
and 2005 (Box 2).
Changes in risk factors and incident
diabetes in adults without diabetes
The 207 adults from four communities who
participated in the follow-up health check
were slightly older (mean age at baseline, 35
years [95% CI, 33–37 years] v 32 years
[95% CI, 30–34 years] for those not followed up), and heavier (baseline BMI, 31
[95% CI, 29–32] v 29 [95% CI, 28–31]).
In these adults, there was weight gain of
almost 1 kg per year per person, and a mean
annual increase in waist circumference of
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3 Selected metabolic risk factors at baseline and 5-year follow up of Torres Strait Islander men and women without
diabetes, 2000–01–2005–06
Risk factor

Baseline value (95% CI)

Follow-up value (95% CI)

Mean difference (95% CI)

P*

37.7 (34.8–40.7)

42.7 (39.8–45.7)

5.6 years

na
< 0.01

Men (n = 103)
Age (years)
Weight (kg)

89.4 (85.2–93.5)

94.0 (89.8–98.3)

4.76 (2.87 to 6.65)

101.2 (97.9–104.5)

105.0 (101.6–108.4)

3.8 (1.9 to 5.8)

< 0.01

4.9 (4.8–5.1)

5.6 (5.2–6.1)

0.7 (0.3 to 1.2)

< 0.01

Systolic blood pressure (mmHg)

136 (132–138)

133 (129–137)

−2.8 (−6.4 to 0.9)

ns

Diastolic blood pressure (mmHg)

73 (70–75)

78 (76–80)

5.4 (2.9 to 8.0)

< 0.01

Urinary ACR

8.1 (3.3–12.9)

12.5 (0.7–24.3)

4.4 (−6.2 to 15.1)

ns

Fasting triglyceride level (mmol/L)

1.8 (1.5–2.1)

2.0 (1.5–2.6)

0.23 (−1.7 to 0.64)

ns

Fasting HDL cholesterol level (mmol/L)

1.1 (1.0–1.2)

1.1 (1.0–1.1)

0.017 (−0.27 to 0.061)

ns

53 (51.5%)

50 (48.5%)

Age (years)

31.5 (29.1–33.9)

36.5 (34.7–38.9)

5.3 years

na

Weight (kg)

85.8 (81.8–89.8)

91.2 (87.3–95.0)

5.6 (3.7 to 7.5)

< 0.01

Waist (cm)

103.8 (100.4–107.2)

110.9 (106.8–115.0)

7.08 (3.7 to 10.5)

< 0.01

5.0 (4.82–5.10)

5.5 (5.08–5.91)

0.54 (0.15 to 0.92)

< 0.01

Systolic blood pressure (mmHg)

122.3 (119.3–125.2)

118 (115.9–121.8)

−3.4 (−6.0 to 0.85)

< 0.01

Diastolic blood pressure (mmHg)

65.5 (63.4–67.6)

70.8 (68.9–72.6)

5.3 (3.1 to 7.4)

< 0.01

5.8 (2.6–9.1)

6.7 (3.3–10.0)

0.83 (−1.57 to 3.22)

ns

Waist (cm)
Fasting blood glucose level (mmol/L)

No. of smokers (%)†
Women (n = 104)

Fasting blood glucose level (mmol/L)

Urinary ACR
Fasting triglyceride level (mmol/L)

1.39 (1.17–1.61)

1.64 (1.36–1.92)

0.25 (−0.01 to 0.50)

ns

Fasting HDL cholesterol level (mmol/L)

1.08 (1.03–1.13)

1.20 (1.14–1.26)

0.11 (0.06 to 0.16)

< 0.01

50 (48%)

47 (45.6%)

No. of smokers (%)‡

* Paired t test. † At follow-up, 11 had quit, 8 had started smoking and 84 had unchanged smoking status, compared with baseline. ‡ At follow-up, 11 had quit, 9 had
started smoking and 83 had unchanged smoking status, compared with baseline.
ACR = albumin-to-creatinine ratio. HDL = high-density lipoprotein. na = not applicable. ns = not significant at 0.05 level.

0.8 cm for men and 1.2 cm for women. Their
fasting levels of blood glucose increased significantly as did their diastolic blood pressure. Albuminuria and fasting triglyceride
levels were unchanged. HDL cholesterol levels
improved in women, but not in men (Box 3).
High rates of tobacco smoking showed no
change. Thirty new cases of diabetes were
observed in this group during the 5-year
interval, giving a crude incidence rate of 29
per 1000 person-years (95% CI, 20–41 person-years). Based on 2001 census data, this
translates to about 120 (95% CI, 103–147)
new cases of type 2 diabetes per year among
people without diabetes aged 15 or over in
the District. Baseline mean waist circumference among those with incident diabetes was
115.1 cm (95% CI, 107.4–122.8 cm) compared with a mean baseline waist circumference of 98.4 cm (95% CI, 95.1–101.8 cm) for
those who did not develop diabetes in the
interval. Those with a baseline waist circumference of 113.1 cm or more were 67 times
(95% CI, 6–129 times) more likely to
develop diabetes over the 5 years than those

whose waist circumference was less than
102 cm at baseline. In this group, tobacco
smoking at baseline was not a significant
predictor of incident diabetes (OR, 0.8; 95%
CI, 0.3–1.3).
DISCUSSION
Since 1999 in the TS&NPA, there have been
significant improvements in systems for early
detection and case management of people
with diabetes and other chronic conditions,
including the introduction of a District-wide
computerised primary care information system that provides population-level support
for care plans, disease registers, patient recall
and reports on quality of care for priority
conditions. This is in line with current best
practice in community level chronic care,5
although there remain problems with system
and health staff support, and these require
continuous attention.
The improvement in glycaemic control
from a very poor baseline shown here is
similar to preliminary results from other
MJA • Volume 186 Number 10 • 21 May 2007
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Indigenous Australian services. The “Audit
and Best practice for Chronic Disease”
(ABCD) project in the Northern Territory
recently reported improved systems of
chronic care in 12 Indigenous communities
where the proportion of people with diabetes with HbA1c levels less than 7%
increased from 19% at baseline to 28% by
the third year.6 Also, the Quality Assurance
for Aboriginal Medical Services Program
reported an improvement in mean HbA1c
level from 9.3% to 8.6% among 74 Aboriginal people with diabetes in two remote
communities after 12 months of intensive
intervention involving point-of-care testing
for HbA1c with immediate client feedback
and counselling.7
However, great disparities remain between
reported glycaemia in Indigenous people compared with the general Australian population
of people with diabetes, where 38% achieved
an HbA1c level of less than 7%.8 The Indian
Health Service in the United States has made
significant improvements in glycaemic control
(from a mean HbA1c level of 8.9% in 1995 to
507
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7.9% in 2001) and in other intermediate clinical outcomes, resulting from increased
resource allocation for quality improvement in
diabetes care.9 Nonetheless, African-Americans in the US have reported levels of HbA1c
about 0.65% higher than those of non-Hispanic white people with diabetes,10 although
recent reports suggest that this can be
improved with targeted community-level
interventions. For example, in North Carolina
two communities were able to show a shift in
the proportion of people with diabetes with a
reported HbA1c level less than 7% from 20.8%
in 1997 to 44.3% in 2004. Interestingly, in this
study of black Americans with predominantly
low socioeconomic status, smoking rates
remained unchanged at about 46%, similar to
the rates we report here.11
In contrast with these improvements in
community-level clinical care services, there
appear to be few successful corresponding
systematic interventions dealing with the
causes of diabetes in the population, particularly central obesity, poor quality food and
tobacco use. The incidence of diabetes in the
Torres Strait that we report here is 50% higher
than that reported in a cohort of Aboriginal
adults from central Australia a decade ago.12
As our sample was small and only 43% of the
original cohort were followed up, and as those
followed up were slightly older and heavier at
baseline than those who were not, our
reported incidence could be an overestimate.
Our study was underpowered to find an
impact of tobacco smoking on risk of diabetes.
In remote parts of Australia, the availability
and affordability of healthy food have
decreased from what was an already poor
position. People in very remote areas of
Queensland pay an average of $114 per fortnight more than people living in cities for a
very basic family food basket, and have faced
higher increases in food prices than the consumer price index, although the price of
tobacco is not different from metropolitan
areas.13
Tobacco smoking has been reported to have
a role in incident diabetes in Japanese men14,15
(although large cohort studies have not confirmed this in European populations16) and in
excess complications in established diabetes,
particularly renal disease.17 The few community interventions to reduce the extremely high
rates of Indigenous tobacco use in Australia
that have been reported so far show modest
impact,18,19 and central obesity appears to be
intractable everywhere.
On the bright side, the improvements in
clinical systems demonstrated here and elsewhere in Aboriginal Health Services show that
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major changes are possible. There is an urgent
need to get whole communities to eat a healthier diet and get fitter metabolically so they can
lose central adiposity and reduce blood sugar
levels. In people with diabetes, for every 1%
fall in HbA1c level, there can be a corresponding 38% reduction in microvascular complications,20 and it is clear that more intensive
management of glycaemia (and other risk factors) is needed in this group.21 At the same
time, a much higher proportion of the community has features of the metabolic syndrome. This situation demands innovative and
ongoing population-level interventions which
have demonstrated effectiveness and are
highly cost-effective.22
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