
Introduction
Cardiovascular disease (CVD) is a major cause of mortality
and morbidity among the elderly in Western nations,
although there are potentially modifiable risk factors includ-
ing dyslipidaemia, diabetes, hypertension, obesity, smoking
and physical inactivity. Despite the fact that detailed studies
of disease risk factors in Asian countries are limited, anecdo-
tally, mortality from coronary heart disease (CHD) is low in
Asia. Lipid profiles reported in China1 and India2 are gener-
ally less atherogenic than they are in Western societies; how-
ever, other risk factors such as cigarette smoking and a
tendency to central fat distribution are greater.3,4 Weight gain,
and particularly increased abdominal fat, are related to dete-
rioration in the blood lipid profile5 and increased risk of CHD
and diabetes.6,7 Those migrating from less developed to
industrialized nations may and do develop the disease pat-
terns of the host country.8 Furthermore, the effect of accul-
turation on the health of migrants may have an impact on the
emerging health needs of an overall ageing population and on
public health policy.9

Changes in diet and lifestyle due to Western acculturation
have been documented.10–13 Coupled with these observa-
tions, large studies in the UK and USA show an increase of
both prevalence and mortality from CHD among Asian

immigrants (compared with aged matched subjects or sib-
lings from their countries of origin).8,14 Australia has experi-
enced increased immigration from Asia in the last two
decades. Increased bodyweight and dietary changes are asso-
ciated with length of residence in Australia for Asian men
and women.10 Weight gain and diet changes have been
reported among urban Vietnamese women.11 In a study of
CHD risk factors in an Australian Vietnamese population,
total cholesterol (while lower than the Australian average)
had increased with time in Australia.15

Koreans are a recent, relatively small Asian immigrant
group in Australia. There are approximately 20 000 Koreans
living in Sydney, the majority of whom have emigrated from
Korea in the past 15 years.16 The older members of this group
are heavily clustered within certain inner suburbs of Sydney.
Data on cardiovascular risk factors for Koreans living in
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Koreans are a recent but relatively small ethnic minority group in Australia. This descriptive cross-sectional,
comparative intercountry study examines the effect of Australian acculturation among elderly Koreans on
cardiovascular disease (CVD) risk factors, compared with their counterparts in Korea. Fifty-one (72.4 ± 8.7
years) Australian Koreans (AK) and 48 (75.7 ± 6.9 years) Koreans (K) living in Seoul participated in the study.
Diabetes was reported by 10.2% of AK and 17.4% of K and hypertension by 38.8 and 29.8% of AK and K,
respectively. Significantly, more AK (85.7%) than K (53.2%) reported undertaking physical activity
(P = 0.0005) and fewer AK were current smokers (6% vs 26.1%; P = 0.0077). After controlling for age, body
mass index and waist-to-hip ratio no differences were found in lipid profiles between AK and K men or women.
The effect of acculturation may be reflected among Australian Koreans by increased physical activity and
reduced smoking levels and increased levels of abdominal obesity.
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Anthropometric measurements
Height was measured with a free-standing stadiometer.
Bodyweight and per cent body fat were recorded using
portable bio-electrical impedance body fat analyser scales
(Tanita 501; Tanita Corporation of America Inc., Skokie, IL,
USA). Subjects (in light clothing) were asked to stand on the
device with bare feet, gender and height were manually
entered and a reading of the subject’s weight and per cent
body fat was obtained. Body mass index (BMI; kg/height in
m2) was calculated from measured height and weight. Waist
and hip circumference were measured with a non-stretch tape
measure accurate to 0.1 cm. The waist was measured at the
narrowest circumference between the lower border of the rib
cage and the iliac crest and the hip circumference was mea-
sured at the maximal gluteal protrusion; waist-to-hip ratio
(WHR) was then calculated.7

Biochemistry
Fingerprick capillary blood sample (non-fasting) for total
cholesterol (TC) and high density lipoprotein (HDL) choles-
terol (HDL-C) was collected from each subject into 2 mL
plastic tapered EDTA tubes. The tube was placed in a second
larger tube which was stored in ice for transport to the labo-
ratory. The blood samples in Korea were spun down, stored
appropriately, transported in dry ice and analysed with those
taken in Australia in the laboratory of the Department of Bio-
medical Sciences, University of Sydney, Lidcombe, New
South Wales. The Reflotron ‘Dry Chemistry’ Reflectance
Photometric analyser (Boehringer Mannheim, Germany) was
used to determine TC and HDL-C concentrations. Coeffi-
cients of variation for repeated measurements of plasma were
2.9% for TC and 3.2% for HDL-C. The accuracy of the
Reflotron used in this study is regularly assessed through par-
ticipation in the Australian College of Pathologists’ Stan-
dardization Programme. The reflotron method has been
shown to be accurate and reliable.24,25

Dietary assessment
Both the Australian Korean and the Korean subjects were
interviewed by the same dietitian (JRK) who obtained 24-h
dietary recall on all subjects. Dietary portion sizes were esti-
mated from standard household measures. Dietary analysis
was performed on the information gained using Nuttab nutri-
ent database (SERVE Dietary Analysis Package, SERVE
Nutrition Management System for Microsoft Windows; M &
H Williams Pty Ltd, St Ives, NSW, Australia). Estimates of
total daily energy intake, macronutrient intake and dietary
cholesterol were obtained.

Physical activity assessment
A questionnaire adapted from the Australian National Heart
Foundation’s Risk Factor Prevalence Study, 1990 was used
to assess regular physical activity level as well as alcohol
consumption and smoking status.23 Physical activity was
assessed in terms of vigorous activity, less vigorous activity,
walking and work/housework. Subjects were asked to deter-
mine the number of sessions and the time spent performing
the activities in an average 2-week period. Total exercise ses-
sions and total exercise time on an average 2-week period
were calculated by simple aggregation of the responses. The
responses to all of the physical activity questions were then
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Korea or abroad is limited. However, a cross-sectional study
(by random cluster sampling) conducted in Korea of resi-
dents over 30 years of age found that the average cholesterol
level of Koreans was 4.9 mmol/L. The prevalence of hyper-
cholesterolaemia (definition ≥ 6.5 mmol/L) was only 1.2%,
whereas that of hypertriglyceridaemia was 11.3%, and 42.6%
of the population smoked.17 Another study by Kim et al.
199718 found that the prevalence of hypertension and dia-
betes in a Korean population was 28 and 2.8%, respectively.
Studies on psychological health of Korean immigrants to
Canada and the USA have been undertaken19–21 but only one
study has considered cardiovascular disease risk factors in
elderly Koreans living in USA.22 Little is known of the cur-
rent health status of Koreans who have migrated to Australia
and no studies have been undertaken of elderly Koreans liv-
ing in Australia.

The aim of this cross-sectional study was to investigate
cardiovascular disease risk factors in an urban population of
elderly Koreans living in an inner suburb of Sydney, Aus-
tralia and a similar population living in Seoul, South Korea.

Methods
Study population
The study population comprised elderly (> 60 years) Korean
immigrants living in the Sydney metropolitan area and
elderly (> 60 years) Koreans (K) living in the metropolitan
area of Seoul, South Korea. Australian Korean (AK) subjects
were recruited from a population base of less than 600
elderly (> 60 years) Koreans living within the Central Syd-
ney Area Health Service. In 1996 the reported total Korean
population living within this area was approximately 6500.16

Australian Korean subjects were recruited from a Korean
community neighbourhood centre. It was estimated that 95%
of the elderly Koreans living in the area attended this com-
munity centre, at least on an occasional basis. Korean (K)
subjects were recruited from three community centres in the
inner suburbs of Seoul. Recruitment of subjects in both Aus-
tralia and Korea was undertaken by the same Korean
researcher (JRK). Approval for the study was obtained from
the University of Sydney Ethics Committee. All subjects had
the study explained to them individually in Korean and their
voluntary participation was made clear. They were given a
subject information sheet in Korean. All of the subjects
signed informed consent forms. Anthropometric measure-
ments were undertaken by the same investigator (JRK) using
identical methodology and instruments in both Australia and
Korea.

Demographic information
Information was collected by interview and questionnaire on
age, marital status, comorbidities, potentially modifiable risk
factors of CVD, current smoking status, alcohol consump-
tion, previous place of residence (city or rural dwellers in
Korea prior to migration) and the number of years living in
Australia. The potentially modifiable CVD risk factors were
diabetes, hypertension, total cholesterol > 5.5 mmol/L,23

waist-to-hip ratio (WHR) ≥ 0.90 for men and > 0.85 for
women, smoking and physical inactivity.



Anthropometry
A significant difference in waist circumference, WHR and
per cent body fat was observed between men and women
both in Australia and Korea. Both men and women in Aus-
tralia had significantly greater waist circumferences and
WHR than did their Korean counterparts (Table 1).

Lipid profile
No differences were found between either crude or adjusted
(age, BMI, WHR) lipid profiles of women in Australia and
Korea (Table 2). The prevalence of moderately high TC
(> 6.5 mmol/L) was similar in AK and K women (24.1% vs
20.7%), respectively. Borderline high TC (> 5.5 mmol/L) in
women was 51.7% in Australia and 65.5% in Korea. In men,
crude TC levels were higher in Australia, but the difference
disappeared on adjustment for confounding (Table 2). How-
ever, 45.5% of men in Australia had TC > 5.5 mmol/L and
9.1% had TC > 6.5 mmol/L while no men in Korea had val-
ues above 5.5 mmol/L.

Dietary intake
Korean women and Korean men reported significantly less
total energy intake, less total dietary fat, less saturated fat and
dietary cholesterol, and a significantly greater percent contri-
bution of carbohydrate to total energy intake compared to
their Australian counterparts. Women from both Australia
and Korea reported less total energy intake, dietary fat, satu-
rated fat and dietary cholesterol, and higher carbohydrate
intake than their male counterparts. Protein intake was simi-
lar for all four groups (Table 3). There was a significant cor-
relation (r = 0.52, P = 0.0314) between BMI and per cent
saturated fat in Korean men only. Correlations between total
energy and macronutrient intake and years of residency in
Australia were not observed for AK men or women.

Cardiovascular disease risk factors
There was no significant difference between the two popula-
tions in the prevalence of hypertension and diabetes; 38.8%
of AK and 29.8% of K reported hypertension whereas 10.2%
of AK and 17.4% of K reported diabetes. Significantly more
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incorporated into a single activity index (0–18). Vigorous
activity and vigorous task responses were weighted more
than less vigorous activity and regular walking categories;
for example, regular vigorous exercise scored three, and if
the duration of the vigorous exercise was greater than the
median then the subject scored a further four points. No reg-
ular vigorous exercise scored zero. Regular walking scored
one, and if the duration of walking was greater than the
median the subject scored a further two points. No regular
walking scored zero.

Statistical analysis
The Statview statistical software package (Statview 1992;
Abacus Concepts Inc., Berkeley, CA, USA) and Minitab 8.0
(Minitab Reference Manual Release 8 MacIntosh, 1994;
Minitab Inc., PA, USA) were used for statistical analysis.
Data were analysed using Student’s t-test, simple linear cor-
relation, χ2 test, analysis of variance and multiple linear
regression. A value of P < 0.05 was taken to indicate statisti-
cal significance. All results are given as mean ± SD unless
otherwise indicated.

Results
Study populations
The study group comprised 51 elderly Koreans living in Aus-
tralia (AK) and 48 elderly Koreans living in Seoul, South
Korea (K). Demographic and anthropometric information is
given in Table 1. Twenty-three (45.1%) AK and 20 (42.6%)
K had a BMI ≥ 25 kg/m2. Six (11.7%) AK were obese (BMI
≥ 30) but none of the K population were obese. Twenty-four
(63.1%) AK and 14 (36.9%) K subjects was married (P =
0.055). Mean length of residency in Australia for AK was
11.8 ± 6.2 years (range 2 months–24 years). Mean propor-
tion of life spent in Australia was 13.7 ± 1.5% for AK women
and 20.1 ± 2.0% for AK men. Thirty-one (63.3%) AK had
been rural dwellers prior to migrating to Australia, whereas
41 (87.2%) K had lived in rural areas prior to living in the
metropolitan area of Seoul (χ2 = 7.35, P = 0.0067).

Table 1. Two-way factorial analysis of variance for demographic and anthropometric variables for Australian Korean and
Korean subjects

Australian Korean Korean P-value
Female Male Female Male Main effects Interaction

Country Gender Country*Gender

Age (years) 71.7 ± 7.9 73.4 ± 9.8 76.1 ± 6.8 75.1 ± 7.3 0.65 0.86 0.40
n = 29 n = 22 n = 29 n = 19

BMI (kg/m2) 24.4 ± 3.2 25.3 ± 2.8 24.1 ± 2.7 23.4 ± 3.5 0.09 0.88 0.19
n = 29 n = 22 n = 29 n = 19

Waist (cm) 85.7 ± 7.7 93.9 ± 6.4 81.6 ± 7.6 88.2 ± 8.1 0.002 < 0.0001 0.62
n = 28 n = 22 n = 28 n = 19

WHR (waist/hip) 0.87 ± 0.05 0.93 ± 0.04 0.84 ± 0.05 0.91 ± 0.05 0.024 < 0.0001 0.63
n = 28 n = 22 n = 28 n = 19

Body fat* (%) 33.9 ± 7.7 19.7 ± 5.5 35.7 ± 6.5 16.2 ± 6.5 0.52 < 0.0001 0.054
n = 29 n = 21 n = 29 n = 19

Activity index score 2.9 ± 2.6 3.7 ± 4.5 1.3 ± 1.7 1.7 ± 1.8 0.003 0.338 0.723
n = 28 n = 21 n = 29 n = 18

*% body fat measured by bioelectrical impedance; n = number of observations (some subjects did not have observations recorded for all variables). BMI,
body mass index; WHR, waist-to-hip ratio.



AK (85.7%) than K (53.2%) reported currently undertaking
some form of physical activity (χ2 = 12.04, P = 0.0005). A
significantly greater (P = 0.003) activity index score was
observed in the immigrant group (Table 1). Significantly
fewer AK (6.1%) than K (26.1%) were current smokers (χ2 =
7.11, P = 0.0077). Seven K and 10 AK were ex-smokers. The
majority (n = 6) of AK ex-smokers had quit since migration
to Australia. Thirty (61.2%) AK and 37 (78.7%) K did not
drink alcohol.

In terms of the number of potentially modifiable risk fac-
tors of CVD both AK and K were similar. The mean number
of CVD risk factors per individual was 2.0 ± 1.1 (range 0–6)
for AK and 2.1 ± 1.2 for K populations. Six AK and five K
had none of the selected CVD risk factors, while four AK and
seven K had four or more of the CVD risk factors. Signifi-
cantly more AK (39.2%) than K (2.1%) had both elevated
total cholesterol and high WHR (χ2 = 20.4, P < 0.0001).

Acculturation
Among AK women, significant correlations were observed
between years of residency in Australia and BMI (r = 0.51,
P = 0.0052), WHR (r = 0.38, P = 0.0475) and number of
CVD risk factors (r = 0.45, P = 0.0154). Body mass index
was correlated with the number of CVD risk factors
(r = 0.57, P = 0.0012). When compared on the basis of ≥ 5
years and < 5 years of residency, women who had lived in
Australia for ≥ 5 years had a greater BMI (P = 0.0587) and
significantly (P = 0.0302) more CVD risk factors than did
women who had resided in Australia for < 5 years. Body
mass index was 25.2 ± 3.1 kg/m2 versus 22.5 ± 2.9 kg/m2

and number of CVD risk factors were 2.4 ± 1.2 versus 1.1 ±
1.4 for ≥ 5 and < 5 years residency, respectively.

In AK men years of residency in Australia was correlated
with WHR (r = 0.45, P = 0.0394) but not with BMI or num-
ber of CVD risk factors. Waist-to-hip ratio was significantly
higher (0.94 ± 0.03 vs 0.87 ± 0.08, P = 0.0191) and HDL-C
significantly lower (1.03 ± 0.37 mmol/L vs 1.70 ± 0.71
mmol/L, P = 0.0372) in men who had lived in Australia ≥ 5
years compared with those who had lived in Australia < 5
years. These associations were not evident in women. Corre-
lations between years of residency in Australia and total
dietary energy intake, macronutrient intake and activity index
score were not observed for AK men or AK women.

Discussion
There are limited studies of migrant Korean populations and
even fewer of elderly migrant Koreans. This study is the first
to report on cardiovascular disease risk factors in elderly
Koreans living in Australia, and most importantly, compares
this population to a similar population of elderly Koreans liv-
ing in South Korea. Although the sample size of the current
study was small, the population base is also small. The study
reported on a total sample estimated as 8% of elderly Kore-
ans living within the Central Sydney Area Health Service.
This is relatively a larger sample size than a similar study
from USA which reported on approximately 0.3% of the
American Korean population base.22 Overall diabetes and
hypertension prevalence were similar in populations in Aus-
tralia and Korea. Australian Koreans were healthier in terms
of activity levels and smoking habits, and less healthy in
terms of dietary intake and central adiposity compared with a
similar population in Korea. The effect of acculturation
within this elderly population may be reflected in these
changes in cardiovascular disease risk factors.

Total cholesterol is less predictive of CHD in elderly per-
sons26 than in younger age groups and numerous studies
report no association between TC and CHD in persons over
70 years of age.27–29 The only Australian population-based
data on CHD in the elderly found no association between TC
and CHD in elderly Australians.28 In contrast, the level of
HDL-C has been found to be particularly useful in predicting
CHD in the elderly.29,30 In the current study, TC was found to
be higher in women than in men in both countries, with the
difference greater in Korea. In contrast, HDL-C was similar
in men and women in both countries. The TC : HDL-C ratio,
which is frequently used as a general measure of athero-
genicity, was higher in men than in women in the two
reported Australian studies but not in the current study.23,31
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Table 2. Adjusted total and high density lipoprotein-choles-
terol (HDL-C) cholesterol for Australian Korean and Korean
subjects

Australian Korean Korean P value

Total cholesterol (mmol/L)*
Female 5.5 (5.0–6.0) 6.0 (5.6–6.5) 0.126
Male 5.2 (4.9–5.5) 4.8 (4.5–5.2) 0.129

HDL cholesterol (mmol/L)*
Female 1.07 (0.95–1.19) 1.03 (0.91–1.15) 0.692
Male 1.11 (0.95–1.28) 0.98 (0.80–1.15) 0.255

Cholesterol/HDL-C ratio*
Female 5.6 (4.8–6.3) 6.2 (5.4–7.0) 0.301
Male 5.5 (4.5–6.4) 5.2 (4.2–6.3) 0.750

*Adjusted for age, body mass index and waist-to-hip ratio by multiple
regression. Note: 95% confidence intervals are given in parentheses. AK
female: n = 29, AK male: n = 22; K Female: n = 29; K male: n = 19.

Table 3. Two-way factorial analysis of variance for total energy and macronutrient intake for Australian Korean  and Korean
subjects

Australian Korean Korean P-value
Female Male Female Male Main effects Interaction
(n = 29) (n = 22) (n = 29) (n = 19) Country Gender Country*Gender

Total energy intake (kJ) 4723 ± 1275 5988 ± 1063 4036 ± 969 5040 ± 1300 0.001 <0.0001 0.59 
Carbohydrate (%) 69.4 ± 8.9 61.3 ± 10.2 72.8 ± 10.7 69.3 ± 13.0 0. 0119 0.0103 0.30
Protein (%) 14.7 ± 3.0 16.5 ± 4.4 13.8 ± 4.1 15.3 ± 4.5 0.19 0.052 0.85
Total fat (%) 15.8 ± 7.4 22.2 ± 8.9 13.2 ± 7.7 15.4 ± 9.7 0.008 0.0156 0.23
Saturated fat (%) 5.6 ± 4.4 8.0 ± 4.9 2.8 ± 2.2 4.2 ± 3.7 <0.0001 0.0226 0.54
Cholesterol (mg) 74.9 ± 97.1 157.1 ± 137.5 30.4 ± 42.5 101.2 ± 131.2 0.0222 0.0006 0.80



This finding suggests that men in the current study are at
slightly reduced risk of CHD by comparison with the Aus-
tralian population as a whole.

The Australian Korean population in this study was simi-
lar to elderly American Korean immigrants surveyed by Lee
et al. 1993.22 Length of residency in the host country, age,
prevalence of smoking and hypertension, and self-reported
participation in physical activity were identical in the two
populations. Interestingly, more than 40% of both the Aus-
tralian Korean and native Korean populations were over-
weight (BMI > 25 kg/m2); this is higher than the 30%
reported by Lee et al.22 Caucasian standards to define obesity
may not be appropriate for use in Asian populations. It has
been suggested that a lower BMI may apply to define over-
weight in Asian populations and correlate better with CVD
risk.32 Nevertheless, prevalence of overweight in both the
Australian Korean and American Korean22 populations was
less than that reported in an Australian national population
study where more than 60% of men and 58% of women aged
65–69 years were reported to be overweight or obese.33

The frequency of diabetes in elderly Australians is
approximately 9% of men and 7% of women.31,34 The preva-
lence of diabetes in the Korean study population was higher
than among the Australian Korean population (although not
significantly) and the prevalence of diabetes in both popula-
tions was much less than that reported by Lee et al. in elderly
American Koreans.22 Conversely, the prevalence of diabetes
in the native Korean and Australian Korean elderly was
higher than that of Korea generally (2.8%).18 The frequency
of elevated cholesterol in the current study was much higher
than that reported in the study by Lee et al.22 of elderly Kore-
ans in the USA (8%), although the criteria used to define ele-
vated cholesterol were not reported. However, the frequency
of elevated cholesterol in the Australian Korean population
was lower than that reported in other studies of the 60–69
years age group in Australia. In a national study,23 95% of
women and 58% of men had total cholesterol levels of more
than 5.5 mmol/L, while Simons et al.28 reported 81% of
women and 63% of men in a rural study with these elevated
levels.

There are several important issues to consider when inter-
preting the nutrient intake data in this study. The dietary
assessment used in the study of 24-h dietary recall may not
give a true indication of dietary intake.35 In Western soci-
eties, under-reporting of dietary intake has been well docu-
mented.36,37 Under-reporting of dietary intake has been
reported to be twice as common among women and increases
with age in both men and women.38 The extent to which
under-reporting of dietary intake occurs in Asian cultures has
not been established. Conversely, the collection and record-
ing of dietary intake was consistent in both study populations
with both Australian Korean and native Korean subjects
interviewed by the same dietitian using identical methodol-
ogy, thus increasing the robustness of the findings.

Even considering the limitations of the dietary intake
data, the reported daily energy intake of both Australian
Korean and native Korean subjects was considerably less
than the Recommended Dietary Intakes for total daily energy
intake for Australians over 60 years of age (7600 kJ for
elderly women and 8700 kJ for elderly men); Australian
Koreans reported higher daily energy intakes than did native

Koreans. Both Australian Korean and native Korean study
populations reported carbohydrate intakes approximately
10% in excess of the USA and international recommendation
of 55% of total energy intake,39,40 and 15% above levels in
elderly Australians.41 Both Korean men and women reported
higher carbohydrate intakes than did their Australian Korean
counterparts.

The reported dietary fat intake of Koreans in both Aus-
tralia and Korea (around 15%) was well below the Australian
national target of a maximum of 30% of total energy, in con-
trast to studies in older populations where the mean contri-
bution of fat to energy intake is reported to be 31 and
38%.41,42 Although men from both Australia and Korea
reported consuming more saturated fat than women, satu-
rated fat intakes were still below the maximum recom-
mended level of 10%23,39 and were less than the 13%
reported in the CSIRO Australian Elderly Study.41 The mean
dietary cholesterol intake in men and women from both Aus-
tralia and Korea was much less than the recommended max-
imum of 300 mg per day,23,39 with the dietary cholesterol
intake reported for Korean women almost nine times less
than that reported by women in a study of elderly Aus-
tralians.42

This study found that both Australian Koreans and native
Koreans consumed diets that followed the recommended
dietary guidelines. Both populations consumed diets that
were more nutritionally sound than those reported in other
studies of elderly Australians.41,42 No relationship between
dietary intake and adiposity (BMI) was evident in either
Koreans or Koreans who had migrated to Australia. Although
Australian Koreans reported consuming a typically Korean
diet, intakes of dietary fat were higher and carbohydrate
lower relative to total energy intake than those reported by
native Koreans. Even so, a relationship between total dietary
energy and macronutrient intake and length of residency in
Australia was not observed for either male or female Korean
migrants.

Australian Koreans were more active than were native
Koreans; however, estimation of physical activity by ques-
tionnaire is a very indirect method of assessing activity
levels. The frequency of self-reported physical activity in
both populations was similar to other studies of elderly pop-
ulations.22,23,43 Smoking in the Australian Korean population
was significantly less than reported in the native Korean pop-
ulation but identical to that of elderly Korean migrants living
in the USA.22 Overall, it appears that Australian Koreans are
smoking less and exercising more than their Korean counter-
parts.

Among elderly Korean immigrants, even though there
was an association between central adiposity and years of
residency in Australia, associations (which might have been
expected) between dietary intake, self-reported activity
levels and years of residency in Australia were not observed.
This could simply be a limitation of the small sample size or
bias due to survivor effect.

In summary, even though elderly Koreans had resided in
Australia for relatively short periods of time, the effect of
acculturation is evident in increased cardiovascular disease
risk factors such as increased adiposity, increased prevalence
of higher cholesterol levels in men, and dietary intakes higher
in fat and lower in carbohydrate composition when compared
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to their Korean counterparts. However, Australian Koreans
reported greater physical activity and fewer were smokers.
Elderly Australian Koreans were not more obese than elderly
native Koreans but more Australian Koreans had levels of
abdominal obesity (measured by WHR) above the CVD risk
threshold.

There was no difference in adjusted biochemical risk fac-
tors between these two population samples from Australia
and Korea; however, the increase in the prevalence of
abdominal obesity in the Australian population may be a pre-
cursor to future increase in biomedical risk. Even though dif-
ferences were found between the Korean immigrants and
native Koreans, both groups of elderly people still had
favourable cardiovascular profiles compared to the general
Australian population and those of other developed
countries.

References
1. Yao CH, Wu ZS, Hong H, Xu XM, Zhang M, Wu YY, Yu SE, Wu

YK. Risk factors of cardiovascular diseases in Beijing. Chinese
Med J 1988; 101: 901–905.

2. Gupta R, Gupta H, Kumar N, Joshi A, Gupta V. Lipoprotein lipids
and the prevalence of hyperlipidaemia in rural India. J Cardiovasc
Risk 1994; 1: 179–184.

3. Jenkins CN, Dai PX, Ngoc DH, Kinh HV, Hoang TT, Bales S, Stew-
art S, McPhee SJ. Tobacco use in Vietnam. Prevalence, predictors,
and the role of the transnational tobacco corporations. JAMA 1997;
277: 1726–1731.

4. Moeschberger ML, Anderson J, Kuo YF, Chen MS Jr, Wewers ME,
Guthrie R. Multivariate profile of smoking in Southeast Asian men:
a biochemically verified analysis. Prev Med 1997; 26: 53–58.

5. Anderson AJ, Sobocinski KA, Freedman DS, Barboriak JJ, Rimm
AA, Gruchow HW. Body fat distribution, plasma lipids, and
lipoproteins. Arteriosclerosis 1988; 8: 88–94.

6. Hubert HB, Feinleib M, McNamara P, Castelli MD. Obesity as an
independent risk factor for cardiovascular disease: a 26-year follow-
up of participants in the Framingham Heart Study. Circulation
1983; 67: 968–977.

7. Björntorp P. Classification of obese patients and complications
related to the distribution of surplus fat. Am J Clin Nutr 1987; 45:
1120–1125.

8. Yano K, Maclean CJ, Reed DM. A comparison of the 12-year mor-
tality and predictive factors of CHD among Japanese men in Japan
and Hawaii. Am J Epidemiol 1988; 127: 476–487.

9. Rissel C. The development of a scale of acculturation. Aust J Pub-
lic Health 1997; 21: 606–612.

10. Bennett SA. Inequalities in risk factors and cardiovascular mortal-
ity among Australia’s immigrants. Aust J Public Health 1993; 17:
251–261.

11. Baghurst KI, Syrette JA, Tran MM. Dietary profile of Vietnamese
migrant women in South Australia. Nutr Res 1991; 11: 715–725.

12. Reed D, McGee D, Cohen J, Yano K, Syme SL, Feinleib M. Accul-
turation and coronary heart disease among Japanese men in Hawaii.
Am J Epidemiol 1982; 115: 894–905.

13. Todd R, Gelbier S. ‘Eat more food, get more health’ – attitudes and
food habits of a group of Vietnamese refugees. Health Educ J 1988;
47: 149–153.

14. Bhatnagar D, Anand IS, Durrington PN, Patel DJ, Wander GS,
Mackness MI, Creed F, Tomenson B, Chandrashekhar Y, Winter-
botham M. Coronary risk factors in people from the Indian subcon-
tinent living in West London and their siblings in India. Lancet
1995; 345: 405–409.

15. Rissel C, Russell C. Heart disease risk factors in the Vietnamese
community of southwestern Sydney. Aust J Public Health 1993; 17:
71–73.

16. Needs Assessment Health Outcome Unit (NAHOU). Report of Per-
sons born in Korea in CSAHS. Division of Population Health, Cen-
tral Sydney Area Health Service, Camperdown, NSW, Australia,
1997.

17. Park Y, Lee H, Koh CS, Min H. Community-based epidemiological
study on atherosclerotic cardiovascular risk factors. Diab Res Clin
Prac 1996; 34 (Suppl.): S65–S72.

18. Kim JQ, Song J, Park YB, Lee HK, Kim YS, Ryoo UH, Heo GB.
National cholesterol treatment guidelines in Korean population —
setting up the cutpoints for high blood cholesterol. J Korean Med
Sci 1997; 12: 17–22.

19. Noh S, Avison WR. Asian immigrants and the stress process: a
study of Koreans in Canada. J Health Soc Behav 1996; 37:
192–206.

20. Lee MS, Crittenden KS, Yu E. Social support and depression among
elderly Korean immigrants in the United States. Int J Aging Human
Develop 1996; 42: 313–327.

21. Kim S, Rew L. Ethnic identity, role integration, quality of life, and
depression in Korean-American women. Arch Psych Nursing 1994;
8: 348–356.

22. Lee JA, Yeo G, Gallagher-Thompson D. Cardiovascular disease risk
factors and attitudes towards prevention among Korean-American
elders. J Cross-Cultural Gerontol 1993; 8: 17–33.

23. Risk Factor Prevalence Study Management Committee. Risk Factor
Prevalence Study Survey no. 3, 1989. Canberra: National Heart
Foundation of Australia and Australian Institute of Health, 1990.

24. Nanji AA, Sincennes F, Poon R, Hinberg I. Evaluation of the
Boehringer Mannheim ‘Reflotron’ analyser. Clin Chem 1987; 33:
1254–1255.

25. Ng RH, Sparks KM, Statland BE. Direct measurement of high den-
sity lipoprotein cholesterol by the Reflotron assay with no manual
precipitation step. Clin Chem 1991; 37: 435–437.

26. Castelli W, Wilson P, Levy D, Anderson K. Cardiovascular risk fac-
tors in the elderly. Am J Cardiol 1989; 63 (Suppl.): 12H–19H.

27. Krumholz H, Seeman T, Merrill S, Mendes C, Vaccarino V, Silver-
man D, Tsukahara R, Ostfeld A, Berman L. Lack of association
between cholesterol and coronary heart disease mortality and mor-
bidity and all-cause mortality in persons older than 70 years. JAMA
1994; 272: 1335–1340.

28. Simons L, Friedlander Y, Simons J, McCallum J. Lipoprotein (a) is
not associated with coronary heart disease in the elderly: cross-sec-
tional data from the Dubbo study. Atherosclerosis 1993; 99: 87–95.

29. Zimetbaum P, Frishman W, Ooi W, Derman M, Gidez L, Eder H.
Plasma lipids and lipoproteins and the incidence of cardiovascular
disease in the very elderly. The Bronx Aging Study. Arterioscler
Thromb 1992; 12: 416–423.

30. Kannel W. High-density lipoproteins: epidemiologic profile and
risks of coronary artery disease. Am J Cardiol 1983; 52: 9B–12B.

31. Simons L, McCallum J, Friedlander Y, Simons J, Powell I, Heller R.
Dubbo study of the elderly: sociological and cardiovascular risk
factors at entry. Aust NZ Med J 1991; 21: 701–709.

32. Singh RB, Mori H, Chen J, Mendis S, Moshiri S, Zhu S, Kim SH,
Sy RG, Faruqui AM. Recommendations for the prevention of coro-
nary artery disease in Asians: a scientific statement of the Inter-
national College of Nutrition. J Cardiovas Risk 1996; 3: 489–494.

33. Commonwealth Department of Health and Family Services.
National Nutritional Survey Selected Highlights Australia 1995.
ABS Catalogue no. 4802. Canberra: Australian Bureau of Statistics,
1997.

34. McCarthy DJ, Zimmet P, Dalton A, Segal L, Welborn TA. The rise
and rise of diabetes in Australia. A review of statistics, trends and
costs. Canberra: Diabetes Australia National Action Plan, 1996.

35. Blake AJ, Guthrie HA, Smiciklas-Wright H. Accuracy of food por-
tion estimation by overweight and normal weight subjects. J Am
Dietetic Assoc 1989; 89: 962–964.

36. Metz W, Tsui JC, Judd JT, Reiser S, Hallfrisch J, Morris ER, Steele
PD, Lashley E. What are people really eating? The relation between
energy intake derived from estimated diet records and intake deter-
mined to maintain body weight. Am J Clin Nutr 1991; 54: 291–295.

37. Lichtman SW, Pisarska K, Berman ER, Pestone M, Dowling H,
Offenbacher E, Weisel H, Heshka S, Mathews DE, Heymsfield SB.
Discrepancy between self reported and actual caloric intake and
exercise in obese subjects. New Engl J Med 1992; 327: 1893–1898.

38. Heywood P, Harvey PWJ, Marks GC. An evaluation of energy
intakes in the 1983 Australian National Dietary Survey of Adults.
Eur J Clin Nutr 1993; 17: 604–606.



Epidemiology Program. CSIRO, Division of Human Nutrition,
1991.

42. Howarth CC. Dietary survey of a large random sample of elderly
people: energy and nutritional intakes. Nutr Res 1989; 9: 479–492.

43. Bijnen FC, Feskens EJ, Caspersen CJ, Giampaoli S, Nissinen AM,
Menotti A, Mosterd WL, Kromhout D. Physical activity and cardio-
vascular risk factors among elderly men in Finland, Italy and the
Netherlands. Am J Epidemiol 1996; 143: 553–561.

RM Richman, M Bermingham, JR Ko, D Mahajan, KS Steinbeck and ID Caterson52

39. World Health Organization (WHO). Diet, nutrition and the preven-
tion of chronic diseases. Report of the WHO study group. Technical
Report Series 797. WHO: Geneva; 1990.

40. US National Research Council (US NRC). Diet and health implica-
tions for reducing chronic disease risk. Committee on Diet and
Health, Food and Nutrition Board, Commission on Life Sciences.
Washington DC: NRC National Academy Press, 1989.

41. CSIRO. The Australian Elderly Study. A report to the Department of
Health NSW of survey data collected by the Social Nutrition and


