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HYPERTENSION, DYSLIPIDEMIA, BODY MASS INDEX, DIABETES AND SMOKING STATUS

IN ABORIGINAL AUSTRALIANS IN A REMOTE COMMUNITY

Objectives: Study objectives were: 1) to de-
scribe the differences in the prevalence of
CHD risk factors between Aboriginal people in
a remote community and the general Austra-
lian population; and 2) to compare the pre-
dicted risks of CHD events between Aboriginal
and non-Aboriginal Australians.

Design: A cross-sectional study.

Participants: 681 Aboriginal adults aged 25 to
74 years.

Results: Aboriginal young adults had substantially
higher prevalence of diabetes compared to non-
Aboriginal Australians. The prevalence ratios for
diabetes were 12.5, 5.6, 3.2, 1.3, and 0.73 for
25-, 35-, 45-, 55-, and 65- to 74-year-old fe-
males, respectively. The corresponding values for
males were 12.1, 2.7, 2.9, 0.69, and 0.42. Young
females had a higher prevalence of obesity, over-
weight, and abnormal waist circumference, while
males and females 45 years and older tended to
have a lower prevalence of overweight and ab-
normal waist circumference. Compared to the
general population, Aboriginal adults had a lower
prevalence of abnormal total cholesterol but a
higher prevalence of abnormal HDL, triglycer-
ides, hypertension, and smoking. The risk ratios
of abnormal total cholesterol for females ages 25–
34, 35–44, 45–54, 55–64, and 65–75 years were
0.38, 0.53, 0.48, 0.48, and 0.41, respectively.

Conclusions: Aboriginal people in the remote
community experienced different levels of
CHD risk predictors from the general Austra-
lian population. They had a lower prevalence
of abnormal total cholesterol and a higher
prevalence of abnormal HDL, smoking, dia-
betes, and hypertension. (Ethn Dis. 2003;13:
324–330)
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INTRODUCTION

Cardiovascular disease death rates
are 6 times higher for Aboriginal males
and 9 times higher for Aboriginal fe-
males 25 to 64 years of age, compared
with other Australians in the same age
group.1 A striking aspect of Aboriginal
mortality from coronary heart disease
(CHD) is the high death rates among
young and middle-aged Aboriginal
adults aged 25–44 years, with rates
more than 10 times those of other Aus-
tralians.2 The higher levels of mortality
from CHD experienced by Aboriginal
people are also reflected in hospitaliza-
tion rates.3,4 Rates of hospitalization for
conditions such as CHD and stroke are
2 and 4 times higher among Aboriginal
people.5 Why do Aboriginal people ex-
perience poor cardiovascular health? It is
suggested that the risk profile of Ab-
original Australians is one reason for the
considerably higher morbidity and mor-
tality that this population experiences.5

Several risk factors for cardiovascular
disease, such as high blood pressure,
smoking and diabetes, are more preva-
lent among Aboriginal Australians than
non-Aboriginal Australians.2,6 However,
it is not clear whether the observed dif-
ferences in CHD incidence between
Aboriginal and non-Aboriginal popula-
tions can be explained by differences in
prevalence of established risk factors.
While reports have clearly documented
an excess mortality, there are few studies
that systematically describe detailed dif-
ferences in risk factor profiles between
this population and the general Austra-
lian population.

Assessment of absolute CHD risk is
the first step of a cost-effective interven-
tion. The Framingham functions were
developed to assess the relative impor-
tance of CHD risk factors and to quan-

tify the absolute level of risk for indi-
viduals.7,8 Concern exists as to the gen-
eralizability of these functions to other
populations.9–11 For example, the Fra-
mingham functions systematically over-
estimated the risk of 5 year CHD events
among Japanese-American and Hispanic
men and Native American women.10

The New Zealand cardiovascular disease
risk charts12 have been endorsed by the
Australian Lipid Management Guide-
lines 2001.13 It is not known if formulas
from other populations are generalizable
to Aboriginal people. The objectives of
this study were: 1) to describe the dif-
ferences in the prevalence of CHD risk
factors between Aboriginal people in a
remote community and the general Aus-
tralian population; and 2) to compare
the predicted risks of CHD events be-
tween Aboriginal and non-Aboriginal
Australians.

METHODS

In 1992, a community-wide screen-
ing program was started in a remote
Northern Territory Aboriginal commu-
nity with high rates of premature death.
Between 1992 and 1998, participants
were offered testing at baseline. A total
of 848 adults (more than 80% in the
community) ages 25 to 74 years were
included in this study. The project was
approved by the Joint Institutional Eth-
ics Committee of the Menzies School of
Health Research and Territory Health
Services, Darwin, Australia. One hun-
dred sixty-seven (167) participants were
excluded due to missing values. The 10-
year predicted CHD risk was calculated
based on 681 participants with a com-
plete set of baseline measurements. The
cross-sectional baseline data were used
for the present analysis. Prevalence rates
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of Aboriginal people were compared
with those reported in the Australian
Diabetes, Obesity, and Lifestyle Study
(AusDiab),14 in which a representative
sample of 11,247 adults was examined
across Australia. The AusDiab study is
the first national survey in Australia to
determine the prevalence of diabetes
and other cardiovascular risk factors, in-
cluding obesity, hypertension, and dys-
lipidemia.

Measurements and Analysis
We used the same definitions for

CHD risk factors as described in the
AusDiab report.14 Dyslipidemia was de-
fined as $5.5 mmol/L for abnormal to-
tal cholesterol and ,1.0 mmol/L for ab-
normal HDL cholesterol. Hypertension
was determined as systolic $140 mm
Hg or diastolic $90 mm Hg or if on
treatment for hypertension. Diabetes
was defined if participants had an exist-
ing diagnosis by medical record review
(performed for each person) or were on
treatment for diabetes. In addition, 389
participants had a fasting glucose test
and 306 participants had an oral glucose
tolerance test (OGTT). The presence of
diabetes among them was diagnosed ac-
cording to fasting glucose and OGTT
cut-off ranges outlined by WHO.15

Overweight was defined as BMI 251

and an abnormal waist circumference as
801 cm for females and 941 cm for
males.

We calculated the age-sex specific
prevalence of dyslipidemia (total choles-
terol and HDL cholesterol), hyperten-
sion, diabetes, and cigarette smoking.
These prevalence rates were compared
with corresponding values from the gen-
eral Australian population collected
from the AusDiab study.14 The preva-
lence ratios and their 95% confidence
intervals were estimated with the prev-
alence in AusDiab data as the reference
value.

The 10-year risk of CHD was pre-
dicted for each individual according to
his age, sex, smoking status, total and
HDL cholesterol, levels of systolic blood
pressure, and the presence of diabetes
using the Framingham formula.7 Age-
sex specific mean risks were compared
with corresponding values in AusDiab
data. As in the AusDiab study, infor-
mation on left ventricular hypertrophy,
a predictor in Framingham formula, was
not available, and so it was assumed ab-
sent in all cases. All calculations were
performed using the Stata 7 program.

RESULTS

Table 1 shows the means and stan-
dard deviations of CHD risk factors.
The average levels of risk factors, except
HDL, changed significantly with age.
Systolic blood pressure monotonically
increased with age while other factors
tended to have higher values in the mid-
dle-age groups.

Prevalence and Prevalence
Ratios of CHD Risk Factors

Table 2 shows the prevalence of
CHD risk factors. The prevalence ratios
are presented in Table 3. Young Aborig-
inal adults ages 25 to 54 years had a
significantly higher prevalence of dia-
betes than their non-Aboriginal coun-
terparts, especially in the younger age
groups. Such a difference was not found

in those older than 55 years. A similar
trend was found for the prevalence of
hypertension.

The proportion of overweight was
higher for females ages 25 to 44 years,
but lower for females ages 45 years or
older, and males of all ages. Females also
had a higher prevalence of abnormal
waist circumference values while males
had a significantly lower prevalence than
their non-Aboriginal counterparts.

The prevalence of elevated total cho-
lesterol levels for Aboriginal participants
was significantly lower than that found
in other Australians. Although preva-
lence ratio and its 95% confidence in-
tervals for males in the 65- to 74-year
group could not be calculated due to a
small sample size and zero positive in
this stratum, the Fisher’s exact test was
performed. The P value was .01, indi-
cating even though the sample size was
small in this group the prevalence of ab-
normal total cholesterol was lower and
statistically significant in Aboriginal
men.

Aboriginal participants had a higher
prevalence of elevated triglycerides in all
age and gender groups. The prevalence
of abnormal HDL cholesterol (,1.0
mmol/L) was substantially higher in Ab-
original females, but only slightly higher
in Aboriginal males than that of their
non-Aboriginal counterparts.

Predicted 10-Year CHD Risk
According to the values of total and

HDL cholesterols, systolic blood pres-
sure, smoking, and diabetes status, the
10-year risk of CHD was predicted us-
ing the Framingham function.7,16 Age-
sex specific 10-year mean risks are pre-
sented in Figure 1. The predicted 10-
year risks for males were higher than for
females in all age strata. The increased
risk was associated with increasing age.
Although both males and females had a
higher predicted risk than their non-Ab-
original counterparts, the difference was
more striking for females. The ratios of
predicted risk between Aboriginal and
non-Aboriginal people were 31, 3.0,
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Table 1. Mean and standard deviations of cardiovascular disease risk factors in an Aboriginal community

Variable

Age Groups, Years

25– 35– 45– 55– 65–74 P Value*

Female
Number
Age, years
BMI, kg/m2

Waist circ., cm

135
29.4 (3.0)
24.9 (6.1)
90.5 (15.1)

100
39.6 (2.9)
26.5 (5.4)
95.0 (15.3)

66
48.6 (2.9)
25.5 (5.3)
95.9 (13.2)

26
59.3 (2.6)
22.1 (5.0)
91.2 (13.7)

12
69.4 (3.2)
20.6 (2.8)
87.8 (10.8)

0.0002
0.0386

Cholesterol, mmol/l
HDL, mmol/l
Triglycerides, mmol/l
Systolic BP, mm Hg
Diastolic BP, mm Hg

4.4 (1.0)
1.1 (0.3)
1.9 (1.2)

112.4 (14.5)
70.6 (11.4)

4.7 (1.2)
1.1 (0.3)
2.4 (1.7)

120.8 (18.3)
75.2 (12.5)

5.0 (1.0)
1.1 (0.2)
2.3 (1.2)

125.9 (22.8)
77.6 (14.1)

5.2 (0.8)
1.1 (0.2)
2.3 (1.7)

127.3 (22.7)
68.8 (14.3)

4.8 (1.0)
1.2 (0.3)
1.8 (0.6)

139.0 (27.1)
78.9 (16.0)

0.0001
0.5822
0.0185
0.0000
0.0003

Male
Number
Age, years
BMI, kg/m2

Waist circ., cm

180
28.9 (2.8)
22.9 (4.0)
85.0 (11.1)

94
38.8 (2.7)
24.4 (5.1)
91.2 (13.3)

47
49.0 (2.7)
25.0 (4.9)
94.6 (11.8)

16
57.8 (2.8)
24.7 (4.2)
95.1 (12.2)

5
70.2 (3.3)
21.0 (2.1)
91.0 (7.3)

0.0043
0.0000

Cholesterol, mmol/l
HDL, mmol/l
Triglycerides, mmol/l
Systolic BP, mm Hg
Diastolic BP, mm Hg

4.9 (1.1)
1.2 (0.3)
2.0 (1.4)

122.7 (14.4)
76.3 (11.0)

5.2 (0.9)
1.1 (0.2)
2.4 (1.7)

127.0 (18.5)
82.4 (13.6)

5.1 (1.2)
1.1 (0.3)
2.7 (1.9)

135.1 (20.0)
85.1 (14.7)

4.6 (0.8)
1.0 (0.2)
2.4 (0.7)

137.4 (16.5)
77.5 (14.0)

4.5 (0.3)
1.1 (0.2)
2.1 (0.3)

148.8 (14.0)
88.0 (29.0)

0.0879
0.1478
0.0092
0.0000
0.0000

* Analysis of variance test with 4 df.

Table 2. Prevalence (95% CI) of cardiovascular disease risk factors in an Aboriginal community

Age Groups, Years

25– 35– 45– 55– 65–74

Females
Diabetes
BMI 251, kg/m2

BMI 301, kg/m2

Waist 801, cm

4.7 (2.2, 8.8)
48.4 (41.1, 55.8)
24.2 (18.3, 30.9)
71.4 (64.3, 77.9)

13.1 (8.1, 19.7)
56.3 (47.8, 64.6)
28.9 (21.6, 37.1)
85.8 (78.9, 91.1)

17.8 (11.0, 26.3)
48.6 (38.7, 58.5)
19.0 (12.0, 27.9)
86.0 (77.6, 92.1)

13.0 (5.4, 24.9)
32.1 (19.9, 46.3)
11.3 (4.3, 23.0)
88.2 (76.1, 95.6)

11.8 (1.5, 36.4)
12.5 (1.6, 38.3)
0.0 (0.0, 20.6)

80.0 (51.9, 95.7)
Waist 881, cm
Cholesterol 5.51, mmol/l
HDL ,1.0, mmol/l
Triglycerides .2.0, mmol/l
Hypertension
Smoking

54.9 (47.4, 62.3)
11.8 (7.0, 18.2)
38.2 (30.0, 47.0)
38.2 (30.2, 46.7)
13.8 (9.2, 19.5)
58.6 (51.3, 65.7)

66.0 (57.5, 73.7)
20.6 (13.4, 29.5)
36.6 (27.3, 46.8)
51.4 (41.5, 61.2)
16.7 (11.0, 23.8)
63.4 (55.1, 71.3)

76.0 (66.4, 84.0)
26.3 (16.9, 37.7)
30.9 (20.2, 43.3)
56.6 (44.7, 67.9)
29.2 (20.8, 38.9)
67.3 (57.5, 76.0)

76.5 (62.5, 87.2)
34.4 (18.6, 53.2)
30.8 (14.3, 51.8)
43.8 (26.4, 62.3)
35.2 (22.7, 49.4)
68.5 (54.4, 80.5)

73.3 (44.9, 92.2)
30.8 (9.1, 61.4)
16.7 (2.1, 48.4)
38.5 (13.9, 68.4)
58.8 (32.9, 81.6)
76.5 (50.1, 93.2)

Males
Diabetes
BMI 251, kg/m2

BMI 301, kg/m2

Waist 941, cm

2.1 (0.4, 4.8)
28.2 (22.6, 34.4)
7.5 (4.5, 11.5)

20.8 (15.8, 26.5)

6.9 (3.4, 12.4)
42.7 (34.4, 51.2)
12.6 (7.6, 19.2)
40.0 (31.8, 48.6)

20.0 (11.4, 31.3)
46.4 (34.3, 58.8)
17.4 (9.3, 28.4)
51.5 (39.0, 63.8)

11.1 (3.1, 26.1)
38.9 (23.1, 56.5)
8.3 (1.8, 22.5)

50.0 (32.9, 67.1)

9.1 (0.2, 41.3)
9.1 (0.2, 41.3)
9.1 (0.2, 41.3)

45.5 (16.7, 76.6)
Waist 1021, cm
Cholesterol 5.51, mmol/l
HDL ,1.0, mmol/l
Triglycerides 2.01, mmol/l
Hypertension
Smoking

10.2 (6.6, 14.8)
29.4 (23.2, 36.2)
20.6 (14.9, 27.2)
41.3 (34.4, 48.4)
23.4 (18.2, 29.3)
78.8 (73.1, 83.8)

19.3 (13.1, 26.8)
40.7 (31.4, 50.6)
20.0 (12.5, 29.5)
57.4 (47.5, 66.9)
41.3 (33.1, 49.8)
71.5 (63.4, 78.7)

30.9 (20.2, 43.3)
38.2 (25.4, 52.3)
33.3 (20.4, 48.4)
63.6 (49.6, 76.2)
60.9 (48.4, 72.4)
70.0 (57.9, 80.4)

22.2 (10.1, 39.2)
25.0 (8.7, 49.1)
35.3 (14.2, 61.7)
80.0 (56.3, 94.3)
57.1 (39.4, 73.7)
66.7 (49.0, 81.4)

9.1 (0.2, 41.3)
0.0 (0.0, 45.9)

20.0 (0.5, 71.6)
83.3 (35.9, 99.6)
81.8 (48.2, 97.7)
72.7 (39.0, 94.0)

2.2, 1.7, 1.4, 1.28, and 1.19 for 25-,
35-, 45-, 55-, and 65- to 74-year-old
females, respectively, and the corre-
sponding ratios for males were 1.4, 1.3,
1.4, 1.1, and 1.2.

DISCUSSION

The prevalence values of CHD risk
factors in Aboriginal people living in a
remote community were compared with

the general Australian population from
the AusDiab study. Aboriginal people
had different distributions of CHD risk
factors from the general Australian pop-
ulation. This was characterized by a sig-
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Table 3. Prevalence ratios (95% CI) of cardiovascular disease risk factors: Aboriginal vs general Australian population

Age Groups, Years

25– 35– 45– 55– 65–74

Females
Diabetes
Hypertension
BMI 251, kg/m2

BMI 301, kg/m2

12.5 (3.4, 45.9)
3.5 (2.2, 5.8)
1.4 (1.2, 1.6)
2.0 (1.5, 2.7)

5.6 (3.3, 9.6)
2.2 (1.5, 3.3)
1.3 (1.1, 1.5)
1.5 (1.1, 2.0)

3.2 (2.0, 5.1)
1.3 (0.93, 1.7)
0.84 (0.68, 1.0)
0.73 (0.49, 1.1)

1.3 (0.64, 2.7)
0.82 (0.57, 1.2)
0.47 (0.32, 0.70)
0.35 (0.17, 0.76)

0.73 (0.20, 2.7)
0.88 (0.59, 1.3)
0.18 (0.05, 0.66)
0*

Waist 801, cm
Waist 881, cm
Cholesterol 5.51, mmol/l
HDL ,1.0, mmol/l
Triglycerides .2.0, mmol/l
Smoking

2.0 (1.7, 2.2)
3.2 (2.6, 3.9)
0.38 (0.24, 0.60)
6.1 (4.3, 8.6)
3.9 (2.9, 5.2)
1.6 (1.3, 1.8)

1.8 (1.7, 2.0)
2.6 (2.2, 3.0)
0.53 (0.36, 0.77)
8.9 (6.2, 12.8)
5.5 (4.3, 7.0)
1.5 (1.3, 1.7)

1.5 (1.3, 1.6)
2.0 (1.8, 2.3)
0.48 (0.33, 0.70)
5.4 (3.6, 8.1)
3.3 (2.7, 4.2)
1.9 (1.6, 2.2)

1.2 (1.1, 1.4)
1.6 (1.4, 1.9)
0.48 (0.30, 0.78)
5.2 (2.8, 9.6)
1.7 (1.2, 2.6)
2.3 (1.9, 2.8)

1.0 (0.78, 1.3)
1.4 (1.0, 1.9)
0.41 (0.18, 0.93)
2.4 (0.66, 8.7)
1.3 (0.64, 2.6)
2.4 (1.8, 3.2)

Males
Diabetes
Hypertension
BMI 251, kg/m2

BMI 301, kg/m2

12.1 (1.4, 103)
3.3 (2.3, 4.9)
0.47 (0.38, 0.58)
0.44 (0.27, 0.71)

2.7 (1.3, 5.5)
2.4 (1.9, 3.1)
0.66 (0.55, 0.81)
0.72 (0.46, 1.1)

2.9 (1.8, 4.9)
2.0 (1.6, 2.4)
0.64 (0.50, 0.83)
0.85 (0.50, 1.4)

0.69 (0.27, 1.8)
1.2 (0.91, 1.6)
0.53 (0.35, 0.79)
0.33 (0.11, 0.97)

0.42 (0.06, 2.7)
1.2 (0.91, 1.6)
0.12 (0.02, 0.81)
0.44 (0.07, 2.9)

Waist 941, cm
Waist 1021, cm
Cholesterol 5.51, mmol/l
HDL ,1.0, mmol/l
Triglycerides 2.01, mmol/l
Smoking

0.52 (0.40, 0.68)
0.74 (0.48, 1.1)
0.92 (0.72, 1.2)
1.1 (0.80, 1.6)
2.8 (2.2, 3.7)
2.1 (1.8, 2.4)

0.78 (0.63, 0.96)
0.79 (0.55, 1.1)
0.74 (0.58, 0.93)
1.1 (0.73, 1.7)
2.2 (1.8, 2.6)
1.4 (1.3, 1.6)

0.88 (0.70, 1.1)
1.1 (0.78, 1.6)
0.63 (0.45, 0.88)
1.6 (1.1, 2.5)
2.0 (1.6, 2.5)
1.4 (1.2, 1.7)

0.75 (0.54, 1.0)
0.62 (0.34, 1.2)
0.41 (0.19, 0.87)
1.8 (0.95, 3.6)
2.7 (2.1, 3.4)
1.2 (0.92, 1.5)

0.64 (0.33, 1.2)
0.22 (0.03, 1.4)
0*
1.1 (0.19, 6.6)
3.4 (2.3, 4.9)
1.2 (0.84, 1.8)

* 95% CI were not calculated, Fish exact test P value,.01.

nificantly low prevalence of abnormal
total cholesterol, and high prevalence of
abnormal HDL cholesterol, hyperten-
sion, diabetes, and smoking. The differ-
ences between Aboriginal and other
Australians in abnormal HDL cholester-
ol, hypertension, diabetes, and smoking
were more striking in females and in
young adults of both sexes. Such differ-
ences in CHD risk factors between Ab-
original and other Australians should be
considered in planning intervention
strategies at the community level, as well
as for individual risk assessment and
management in clinical settings.

Our findings of higher prevalence of
hypertension, diabetes and smoking in
Aboriginal people are consistent with
previous studies.6,17 Guest et al reported
that Aboriginal adults in 2 country
towns of southeastern Australia had a
higher rates of diastolic blood pressure
than Europeans from the same area.6

The recent surveys have also provided
evidence of higher levels of some CHD
risk factors, such as smoking, diabetes,
and hypertension, among Aboriginal

people, compared with other Austra-
lians.2 The low prevalence of abnormal
total cholesterol among Aboriginal peo-
ple is similar to that reported for Torres
Strait Islander people.18 Leonard et al
compared age-adjusted prevalence of
592 Torres Strait Islander people with
those from AusDiab study. They re-
ported a 0.8 (95% CI 0.7–0.9) stan-
dardized ratio for abnormal total cho-
lesterol.18 Guest et al found the choles-
terol levels were significantly lower in
Aboriginal people than their European
counterparts.6 The present study adds
detailed age-sex specific differences be-
tween Aboriginal and non-Aboriginal
Australians.

The high prevalence of risk factors
in young Aboriginal adults is a major
concern in this community. Young
adults not only experienced a relatively
higher prevalence of several risk factors
than their non-Aboriginal counterparts,
they also had a higher prevalence than
older age groups in the community. For
example, the participants of 45–54 year
age group had a higher prevalence of di-

abetes than those 55 years or older in
both sexes. One possible explanation for
older Aboriginal people having relatively
lower prevalence of risk factors is a ‘‘sur-
vivor effect,’’ ie, those with lower prev-
alence of risk factors have survived lon-
ger. Another possible explanation is a
‘‘cohort effect,’’19 ie, the younger gen-
eration is currently exposed to higher
CVD risk than was the older generation
at the same age. If this is the case, we
might expect a substantial increase in
CVD events in the next few decades.
The fact that young Aboriginal people
have a higher prevalence of risk factors
underscores the importance of early
identification of high-risk individuals
and early prevention in this population.
While lipid control is important for pre-
venting CHD, prevention and manage-
ment of smoking, diabetes, and hyper-
tension should be prioritized in Aborig-
inal populations.

Use of the prediction models would
be most appropriate for individuals who
resemble the study sample. Framingham
functions have been found acceptable in
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Fig 1. Mean 10-year risk (%) of coronary heart disease for those ages 25–74 years

The high prevalence of risk

factors in young Aboriginal

adults is a major concern in

this community. Young adults

not only experienced a

relatively higher prevalence of

several risk factors than their

non-Aboriginal counterparts,

they also had a higher

prevalence than older age

groups in the community.

some populations9,10,20,21 but not in oth-
ers.10,11 Data from Menotti et al sug-
gested that the Framingham function-
based coronary risk chart overestimated
absolute coronary risk in Italians who
typically have a lower incidence of cor-
onary events and should be used with
caution.11 Various absolute risk assess-

ment tools have been developed.12,22–24

The authors of the Australian Lipid
Management Guidelines 200113 endorse
the cardiovascular disease risk charts
used in New Zealand for estimating ab-
solute risk.12 Aboriginal people were
identified as a high CHD risk group in
these Guidelines. The generalizability of

tools developed from middle-class
Americans to Aboriginal Australians has
not been evaluated.

The predicted 10-year risks of CHD
based on risk factors of total cholesterol,
HDL cholesterol, systolic blood pres-
sure, diabetes, and smoking status are
higher in Aboriginal people, especially
in females. This suggests that the high
prevalence of established risk factors can
partly explain the higher prevalence of
CHD in the Aboriginal population.
However, the magnitude of risk differ-
ence is far less than the extent observed
in mortality and morbidity data. The
mortality rates of CHD for the 25–54
age groups were reported to be more
than 10 times higher in Aboriginal than
other Australians,1 whereas the estimat-
ed risk ratios were only about 1.4 times
for males and 1.7 times for females in
45–54 age group. Although high CHD
mortality rates in Aboriginal people
could be the result of either high oc-
currence of CHD events or high case-
fatality rate or both, it seems less likely
that such high mortality ratios are due
solely to high case-fatality in Aboriginal
people. This suggests that some excess
mortality in Aboriginal people may not
be addressed through the management



329Ethnicity & Disease, Volume 13, Summer 2003

CVD RISK FACTORS IN ABORIGINAL AUSTRALIANS - Wang and Hoy

of traditional risk factors. Our findings
provide indirect evidence that the Fra-
mingham formula may underestimate
the CHD risk in Aboriginal Australians.
Direct evidence can be obtained
through long-term follow-up data. Sev-
eral longitudinal cohorts from Aborigi-
nal communities have been estab-
lished,25–27 so it might be possible to ob-
tain such direct evidence in future stud-
ies. Based on the results of this study,
we propose that: 1) the predictive values
of established risk factors in the Fra-
mingham formula should be assessed in
Aboriginal populations; 2) other factors,
which are not included in the original
Framingham formula, may play impor-
tant roles in high CHD risk in Aborig-
inal people.

Factors such as obesity or body mass
index, family history of CHD, physical
activity, albuminuria, fibrinogen, ho-
mocysteine Lp(a), small dense LDL, C
reactive protein, clotting factors, anti-
bodies to various infectious agents, ge-
netic factors, and estrogen replacement
therapy (ERT) have been considered in
defining CHD risk.28–30 Recent primary
CHD models developed by D’Agostino
et al28 for assessing CHD risk contain
risk factors such as triglycerides levels,
alcohol use, and menopausal status. The
contributions of those factors in Aborig-
inal people should be evaluated.

Several aspects of this study should
be considered. The data were from a
single community with a high rate of
premature death. Therefore, the sample
may not represent the whole Australian
Aboriginal population. The risk factor
variables were taken as dichotomous
variables, and the detailed distribution
for continuous variables, such as blood
pressure, cholesterol, HDL, triglycerides
levels, have not been compared with
those from the general Australian pop-
ulation. The data was cross-sectional,
and the occurrence of CHD events
could not be obtained. Therefore, the
validity of applying Framingham for-
mula to Aboriginal community cannot
be assessed directly. A cohort study is

now being designed to address some of
those issues.

KEY POINTS AND POLICY
IMPLICATIONS

• Aboriginal people living in a re-
mote community had different levels of
CHD risk factors from the general Aus-
tralian population. They had a lower
prevalence of abnormal total cholesterol
and higher prevalence of abnormal
HDL, smoking, diabetes, and hyperten-
sion.

• The differences in the prevalence
of diabetes, hypertension, and smoking
between Aboriginal and non-Aboriginal
were more striking among young adults.

• Young females had a higher prev-
alence of overweight and obesity while
males and females 45 years or older had
a lower prevalence.

• The predicted 10-year risk of
CHD risk is higher in Aboriginal par-
ticipants, but the magnitude of risk dif-
ference is less than the extent reported
in mortality data.

• The findings have implications in
setting priorities and targets in preven-
tion and management of CHD in Ab-
original communities.
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