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Table 5. Body mass index of the Junjuwa elderly (over 50 years):
percentage distribution.

Underweight Acceptable Overweight Obese

BMI:* under 20 20-25 26-30 over30

% % % %

Total
elderly n=42 12 55 19 14
Men n=19 21 58 16 5
Women n=23 4 52 22 22
51-60yrs n=13 0 62 15 23
61-70yrs n=19 16 53 21 10
71-80yrs n=10 20 40 30 10

Source: Wahlgqvist et al (unpublished)

Table 6. Percentage distribution of Australian elderly by body
weight classification and age.

Underweight Acceptable Overweight Obese

BMI:*  under 20 20-25 26-30 over30
% % % %

Men

50-54 yrs 1.2 37.6 44.6 15.4
55-59 yrs 2.6 33.7 44.6 16.0
60-64 yrs 2.0 34.4 49.0 10.9
65-69 yrs 39 33.7 49.5 11.5
Women

50-54 yrs 6.0 41.6 30.0 19.3
55-59 yrs 5.4 41.2 28.8 23.0
6064 yrs 4.8 41.0 37.2 15.2
65-69 yrs 5.8 35.6 36.3 20.6

* BMI Body mass index (weight[kg)/height{m]?)
Source: ref. 35.

23.7%°, with an estimate for Australian Aborigines of
between 10 and 20%>. This is compared to an estimated
prevalence of 4.6% in the Australian general popu-
lation®. In the Australian general population the
prevalence of diabetes is higher in men than in women*'.
However in the Aboriginal population the overall preva-
lence appears to be similarly high for men and women™.

In the only study of the prevalence of NIDDM in
Aborigines in Victoria, comparisons between an Abori-
ginal population and a non-Aboriginal population from
the same area were performed. The crude prevalence of
diabetes was 7.8% for the Aboriginal population and
3.4% for the non-Aboriginal population. Diabetes was
more common in both Aboriginal men (8.8% vs 4.0%)
and women (7.2% vs 2.8%). The age of onset for
diabetes also differed between the groups and suggested
an earlier onset of diabetes for Aborigines*’. These
results are consistent with those from other parts of
Australia*?, and indicate that the prevalence of NIDDM
is increased for both Aboriginal men and women in
Victoria. The increased prevalence of diabetes is prob-
ably an important contributory factor to the high
prevalence of circulatory system diseases. The high
prevalence may relate to diet, stress and other environ-
mental factors, but also may relate to genetic suscept-
ibility.

It has been suggested that Aborigines have a genetic
susceptibility to developing NIDDM when they undergo
rapid lifestyle change. The increased susceptibility may
be due to a long evolutionary adaptation to an environ-
ment where periods of low food availability were
common. Exposure to this environment might have lead
to subtle genetic changes resulting in an improved ability
to store energy in the form of fat when food was relatively

abundant, and to use the stored fat for energy in the lean
times. This characteristic which may have been advant-
ageous in the traditional lifestyle could now predispose to
obesity, or abdominal obesity in particular, and eventu-
ally to NIDDM*45,

Hypertension

Surveys prior to 1970 have reported relatively low
blood pressures amongst Aborigines®. However, recent
studies have generally found that blood pressure levels
are higher in Aborigines than non-Aborigines**-*® and a
general association between ‘westernization’ and blood
pressure, but there are some inconsistencies®. If the
recent studies are considered together, then it appears
that hypertension is a significant problem in many
Aboriginal communities. The prevalence is probably
1.5-2 times that of the non-Aboriginal population®**®,
which has been estimated at 16.7% for men and 12.7%
for women®S. There has been one study which has
measured blood pressure levels in a Victorian Aboriginal
population. Diastolic, but not systolic blood pressure was
higher for an Aboriginal population®. Although anec-
dotal evidence suggests that hypertension is a problem in
Kooris, this cannot be assumed without data.

Relationships between health statistics and nutrition

Available data on morbidity and mortality for Abori-
gines in Victoria is limited, but the indication is that the
overall situation is similar to the rest of Australia. That is:
all-cause mortality is 2-3 times that of the general
population; the leading cause of death is circulatory
system disease, including ischaemic heart disease and
stroke; and the prevalence of obesity, NIDDM, and
hypertension is higher than that of the general popu-
lation.

These disorders and diseases are all nutrition-related.
They have in common many of the same nutritional risk
factors. Obesity, NIDDM and hypertension are also risk
factors for circulatory system disease. In general a high
intake of fat, a low intake of plant foods, alower intake of
fish, and a low food variety is associated with an
increased risk for these disorders and diseases. The
available data on contemporary Aboriginal nutrition,
mortality from circulatory system disease, and preva-
lence of abdominal obesity, NIDDM and hypertension,
would indicate that the contemporary Koori diet is too
high in fat, and too low in fibre, fish and variety, leading
to premature circulatory system disease. Further evi-
dence is required to verify this suggestion.

Methods for the collection of nutritional data

The many methods available for collection of nutritional
information include those for obtaining food intake and
other dietary data, biochemical measurements which can
provide an indication of nutrient intake, measurements of
body composition which relate to nutritional status, and
anthropological approaches to the assessment of nutrition
and health. Before such methods can be used to study the
nutrition of Victorian Aborigines a general understanding
of the social, economic, cultural and demographic nature
of the population is necessary. This may call for anthro-
pological investigations.
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Anthropological enquiry

One of the biggest obstacles to obtaining nutrition-
related information in a specific group is knowing what
information is required and therefore which areas to
focus the information gathering tools upon. To ask
questions about all parts of life relating to nutrition, and
to perform all biochemical and body compositional
measurements, would be extremely time-consuming and
intrusive. Anthropological approaches can and have
been used to study diets and factors influencing diet.
Information obtained from these studies can be used to
improve the design of more formal, systematic studies of
food intake and nutritional status. These studies can also
be useful for describing the social and cultural determi-
nants of diet and health.

Principles of food selection, classification and dietary
construction have been reviewed by Messer*’. Knowl-
edge of these factors is useful to understand the
determinants of food intake in a community or culture.
Sensory characteristics of food such as taste, texture,
visual characteristics and perception of psychological
effect; cultural factors such as whether or not particular
foods can be eaten, or by whom they can be eaten;
dietary structure including how the diet is put together;
and economic factors such as income and food cost are all
important determinants of diet*’.

Anthropological studies generally focus on the social,
psychological and ecological aspects relating to nutrition.
This information, when viewed together with other food
intake and nutritional information gathered on Kooris,
would provide a more complete picture of Koori
nutrition and health.

Systematic enquiry

Rapid assessment procedures (RAP). It has been estab-
lished that the first step in an enquiry into food and
nutrition is to obtain social, economic, cultural and
demographic information to document qualitatively,
rather than quantitatively, what the nutritional problems
are, and what factors are contributory to these problems.
This information is however often difficult to use in a
quantitative or semi-quantitative way. The anthropo-
logical approaches for obtaining information relating to
diet are also often time consuming.

Rapid assessment procedures (RAP) have been
developed to obtain information relating to nutrition and
health quickly, and in a way that the data can commonly
be used in a quantitative or semi-quantitative fashion.
They are a set of procedures which can be modified to
particular needs and circumstances. The RAP method
uses a combination of foriual and informal data to obtain
information about diet and tactors relating to the diet of a
community*® and has heen reviewed by Scrimshaw and
Hurtado®, who have produced a manual of RAP
procedures.

Once particular problems have been identified, there
can be discussion about use of the information. Decisions
can be made as to directions for further work. One of the
biggest advantages of RAP is that the information
obtained does not remain the property of the re-
searchers. Because the community is involved directly in
the collection of the data, the information can also
remain within the community. '

Food intake data. There are several methods available
for estimation of usual dietary intake. These methods
include dietary records, 24-hour recall, and food fre-
quency questionnaire.

Dietary records or food diaries are detailed descrip-
tions of types and amounts of foods and beverages
consumed over a given period of time, usually 3 to 7 days.
In some cases the food may be weighed™®. These methods
are time consuming, expensive, and intrusive into the
lives of the subjects, and can result in alterations to usual
food intake. For Kooris this method may be used in small
selected groups, however because of the problems out-
lined its usefulness may be limited>!.

The 24-hour recall method is relatively rapid, requir-
ing 10 to 20 minutes with trained interviewers. The success
of this method depends upon memory, cooperation and
communication ability of the subject, and on interviewer
skill. Food models are often helpful. The major weak-
ness of the 24-hour recall method is that food intake is
variable from day to day, and any one 24-hour period
does not represent the longer term intake. This method is
therefore not useful if an assessment of long-term intake
of individuals in a study is required. They can however be
used to estimate the average intake of large groups of
people™.

The 24-hour recall and diet record methods are
generally expensive, unrepresentative of usual intake,
and inappropriate for assessment of past diet. Food
frequency methods for the assessment of long term diet
have therefore been developed. The principle of the food
frequency approach is that long-term exposure to foods
has a better relationship to health and disease than the
intake assessed over a few days. Food frequency
questionnaires have become the main method for
measuring dietary intake in epidemiologic studies be-
cause they are easy to complete; often, being self
administered, they provide a better estimate of long-
term intake, and they are relatively easy to process. Food
frequency questionnaires are also useful because they
can be adapted to the group being studied and to aims of
the study2. A food frequency questionnaire adapted for
use with Kooris may be the best method to obtain food
intake information on individuals in a Koori community.

Detailed information on dietary practices can also be -
obtained by questionnaire. This questionnaire can be
self-administered or administered by an interviewer.
Information on dietary practices is usually obtained at
the same time as the food intake information is gathered.

Measurements of body composition. Anthropometric
measurements such as weight, height, waist and hip
circumferences, and skin folds are often used to assess
nutritional status, and disease risk. Height and weight
are the most commonly used measures of nutritional
status on a world wide basis. The body mass index (BMI)
is an assessment of relative weight used to classify people
into groups according to weight for height. The BMI,
calculated as the weight divided by the square of height,
provides information about the long-term energy intake.
The National Health and Medical Research Council
(NH&MRC) has reviewed evidence relating BMI to
morbidity and mortality and have suggested that the
acceptable ‘healthy’ range is between 20 and 25°%, A BMI
less than 18.5 has been associated with chronic energy
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deficiency>*, and individuals with a BMI less than 20 can
be classified as underweight. Individuals with a BMI
between 26 and 30 are classified as overweight, and those
with a BMI above 30 are classified as obese. Obesity is
related to an increase risk of morbidity and mortality
from several diseases®’.

Other measurements for the estimation of body fat-
ness include skin fold measurements, densitometry
which is based on underwater weighing, and bioelectrical
resistance and conductance methods.

The distribution of body fat can be assessed by
measuring waist and hip circumferences, and sub-
scapular skin folds. As with obesity, abdominal obesity is
a risk factor for several diseases*’. However abdominal
obesity is a risk factor independent of obesity based on
the BMI®>-%8,

Body compositional measurements relating to body
compartments other than fat can also provide infor-
mation about nutritional status. Assessment of total
body nitrogen or lean body mass, and measurement of
bone density can contribute important nutritional infor-
mation. These measurements are rarely used in larger
epidemiologic studies due to time and cost consider-
ations. It is unlikely that these methods would be
employed unless a problem was identified and a specific
question needed to be answered.

In studies of Koori groups, the measurement of
weight, height, and waist and hip circumferences are, at
least initially, the most useful body compositional
measurements. They are easy to perform, non-invasive,
and they provide a great deal of information about
nutritional status.

Biochemical markers of nutrient intake. Several bio-
chemical measurements can be used as indicators of
nutrient intake. Plasma or serum is the biological sample
used most commonly for these measurements. However
the concentration of particular vitamins, minerals, or
fatty acids in other samples, such as adipose tissue, blood
cells, skin, urine, hair, nails, and breath, may also be
used. The advantage with these tests is that they are
objective, but these measurements also have the same
problems of misclassification and bias, as food intake
methods. The sensitivity of the nutrient to intake, non-
dietary determinants of the nutrient concentration, the
type and accuracy of the analytical procedure used, and
which time frame the measurement relates to are
important considerations. Attention to specimen col-
lection, storage, and analysis is also vital to avoid
misclassification and bias®®. However in particular
circumstances the measurement of nutrient levels in
blood or other tissues can provide a useful indication of
nutrient intake.

Nutritional status of Aborigines in Victoria and Australia

Information about the food intake or markers of nutrient
intake in Aboriginal populations in Victoria has not been
collected. Very little nutritional data is available and it
is therefore difficult to state with any degree of certainty
what the nutritional status of the Koori population might
be, despite the importance of nutrition as a determinant
of health.

The dietary information that is available comes largely

from remote rather than urban or rural areas of
Australia. This is despite the fact almost 25% of
Aborigines live in major urban centres with pcpulations
of over 100000 people. The geographic distribution of
Aborigines varies between states. In Victoria the
majority live in urban centres, whilst in the Northern
Territory most live in rural and remote areas®. Because
Aboriginal groups live in different locations in different
social and economic circumstances, nutrition infor-
mation collected in one group may not relate directly to
another. However there are many similarities in circum-
stance between Aboriginal groups in remote Australia
and Victorian Aborigines which may make examination
of such literature useful.

Studies of food intake and nutrition status

The recent arrival of the formalized rapid assessment
procedures (RAP) have opened the way for their use in
Aboriginal populations. At least one study has been
performed where RAP methods have been used to
gather information. In a study by Wahlqvist et al.>*,
information about food intake and health status of an
elderly Aboriginal population in a remote community in
Western Australia was gathered using RAP. The quanti-
tative food frequency questionnaire was modified using
RAP procedures, then used with key informants and
groups of selected elderly Aboriginals which allowed
cross checking of the data. From this information a
consensus statement was obtained about the usual
dietary patterns of the group. Apparent total energy
intake was high, with sugar, fatty beef and white flour
contributing more than 50% of energy intake. Dairy
products, fruits, vegetables and whole grain cereals were
eaten irregularly and in small quantities*.

Community studies are an important source of infor-
mation about the contemporary diet of Aborigines.
These are studies of remote communities where most of
the food is obtained from a single community store. Food
entering the community can be estimated from purchases
or from store turnover®. There are several problems with
these studies. Individual food intake is not assessed. The
contribution of bush foods may not be taken into
account, and food intake may be underestimated. The
data collected from the stores says nothing about food
distribution and although the estimated intake of parti-
cular nutrients may suggest nutrient adequacy, particular
individuals may still be at risk. However these studies do
provide information about dietary changes which occur
when an Aboriginal population moves from a traditional
diet to one predominantly purchased from stores. This
may be analogous to Aborigines living in urban and rural
areas who also have some choice about the foods bought
in stores. Therefore, although these studies cannot be
related directly to Aboriginal groups in urban and rural
areas, they may provide some guide to their situation.

In a recent study by Lee® of a remote coastal
community in the Northern Territory store turnover data
was collected over a 12-week period. It was found that
the variety of foods eaten was limited. Only 18 foods
contributed more than 2% to the total energy, and of
these, four foods (sugar, flour, bread and meat) provided
over 55% of total energy. Sixty percent of the sugar
intake was derived from white sugar, which is the
equivalent of 38 teaspoons per person per day. Sixty-five
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percent of the fat was derived from fatty meat and take-
away foods such as potato chips. Although energy intake
was excessive, the apparent intake of dietary fibre, some
minerals (calcium and zinc) and some vitamins (retinol
equivalents, riboflavin, vitamin E, vitamin B, folic acid)
were inadequate®. Data from several other community
studies is now quite old, the studies being conducted in
the 1960s and 70s*.

Auvailable dietary information for Aboriginal groups in
urban or rural Australia is scant. In a dietary survey by
Kamien et al.%! of 17 Aborigines from two families from
Walgett in New South Wales, six days of weighted food
records were obtained. Meat and bread intake was high,
and protein intakes were generally above the recom-
mended dietary allowances. Measurement of vitamin
levels in blood revealed several vitamin deficiencies.
Blood levels of vitamins A, C, E, B;, B, B¢, B3, folic
acid and beta-carotene were measured. Low blood levels
of one or more of these vitamins were found in every
individual in the study. The dietary data also indicate that
the intake of calcium and iron were low in several
individuals®!. In another study from Walgett in New
South Wales, the nutrient intakes of Aboriginal and
white children were compared using 24-hour recall data.
Total energy and protein intakes were not significantly
different between the two groups, and neither group was
at risk of protein deficiency. The intake of several
vitamins including thiamin, riboflavin and ascorbic acid
were significantly lower in the Aboriginal group suggest-
ing that this group was at increased risk of vitamin
deficiency®.

A recent study of an Aboriginal population in Victoria
by Guest®® has included questions about food habits.
Although food intake was not assessed in this popu-
lation, some useful information about food habits was
obtained. The results indicate that the consumption of
take-away foods, sugar, salt and added fats was high in
the Aboriginal population studied.

Data from dietary studies, studies were nutrient levels
in blood have been measured, and studies where anthro-
pometric measurements have been taken in Aboriginal
groups outside Victoria, may provide some indication of
the Koori diet and nutritional status. However the
composition of the Koori diet in Victoria is largely
unknown. An effort needs to be made to obtain a better
indication of the nutritional status of Kooris.

Alcohol and tobacco use

Some information on alcohol use and abuse in
Aboriginal groups has been collected; much is from
anthropological studies and the data are’therefore
descriptive. Several of these studies have linked the use
of alcohol with a way of life considered normal by a
community. Recently there has been increased emphasis
on the collection of data on alcohol use and associated
morbidity and mortality®>. However very little of this
information is available. In the study by Guest®, the
prevalence of alcohol consumption was similar for
Aborigines and non-Aborigines. However the non-
Aborigines drank with increased frequency, and more
Aborigines drank only on weekends or pay week. The
extent of any problem in the populations could not be
estimated because the amount of alcohol consumed was
not determined>®.

The prevalence of tobacco use in Aborigines has been
determined in only a few selected populations. In a study
from the Northern Territory, over 50% of Aborigines
smoked and 25% chewed tobacco®®. Guest et al.* have
compared the prevalence of smoking in an Aboriginal
and a non-Aboriginal population from Victoria. It was
found that the smoking prevalence was quite high for
Aborigines (64.4%) when compared to non-Aborigines
(22.8%). The results also suggested possible links
between smoking and obesity, abdominal obesity, and
the intake of sugar, salt and fat. It would appear that
smoking is a major problem, and may be an obvious
target for public health action®®.

Conclusions

There are several areas where information on Koori
nutrition is lacking. Food intake, and dietary practice,
such as cooking methods, salt and sugar use, and meal
patterns are largely unknown. Measurements relating to
nutrition, such as BMI, waist circumference, and skin
folds, and measurements of biochemical markers of
nutrient intake, have not been performed in Koori
groups.

It is generally agreed that information about Koori
nutrition should be available so that the problems can be
identified, and strategies put in place to address the
problem areas. Some information on food habits has
been collected and the only other information available
at the present time is observational, which has not been
documented. Some of the reasons why this information
has not been collected have been presented. These
difficulties still apply to the collection of this data
today. There should therefore be some consideration of
the best, most culturally sensitive ways to obtain this
data.

The first step is probably to document qualitatively and
semi-quantitatively, using anthropological methods
including rapid assessment procedures (RAP), what the
nutritional problems are in Koori communities, and
which factors are important contributors to these
problems. Some decision about the relative importance
of particular areas of nutritional assessment can then be
made. The methods employed will be related specifically
to the purpose of any future study.

The collection of information on the prevalence of
nutrition:related disorders can be difficult. These dis-
orders are often not included as contributors to mor-
bidity and mortality in hospital data. The best way to
obtain an assessment of the prevalence of these disorders
in the Koori population is to include measurements of
obesity, blood pressure, and diabetes in studies con-
ducted in Koori populations.

Without having identified specifically where the nutri-
tional problems lie for Kooris, the available data
obtained from Aboriginal groups in other parts of
Australia and to a lesser degree Victoria, suggest that
the diet is too high in fat, sugar and salt, and in certain
cases alcohol, and too low in plant foods and variety
resulting in an increased risk of mortality from circu-
latory system diseases and an increased prevalence of
obesity, NIDDM and hypertension. Cigarette smoking
would also appear to be a major problem. Given that the
nutritional problems for Kooris are similar to other
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Aboriginal groups across Australia, the dietary guide-
lines recommended for the general population would
apply also to the Aboriginal population in Victoria. That
is, total and fat intake should be reduced; sugar and salt
use should be minimized; alcohol consumption reduced
where appropriate; and the variety of foods eaten
increased, with the increase in variety coming mainly
from plant foods.

‘Guide-lines on Ethical Matters in Aboriginal and
Torres Strait Islander Health Research’ have been drawn
up by the National Health and Medical Research Council
NH&MRC®. These guide-lines provide information
about the general ethical issues relating to the area of
research on Aboriginal and Torres Strait Islander health.
These guide-lines should be followed for all future
research activities.
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