
Introduction
The guidelines for counselling about food and health are:
• Evaluate the need for change with respect for the individ-

ual’s food culture and beliefs;
• Understand the individual’s capacity and interest in

change;
• Intensify those changes which would have the greatest

health impact at the least cost and risk;
• Prioritize the potential changes and develop a plan for

implementation;
• Identify potential worthwhile non-food changes like

those to do with relationships, sleep and physical activity,
which will make foods more helpful;

• Work with the individual to effect at least one change in
the immediate future;

• Have the change recorded by the individual as an index of
achievement;

• Arrange for review of successive changes on either a
face-to-face or remote basis, in order that the changes
may be maintained;

• Allow opportunity for individuals to understand their
own progress in relation to the community in which they
live and in relation to those who already achieve the best
from food–health relationships.

Food patterns change
Much pessimism often prevails about the ability to make a
useful contribution to nutritional status by changing food

intakes. As individuals, we know that through our lifespan,
we have made actual changes to the way in which we eat, and
many of the foods we know and enjoy today were unknown
to us in childhood. For many Australians, for example,
radical changes in eating are the introduction of yoghurt,
polyunsaturated margarines and vegetable oils; in these cases
the foods have had huge health significance, albeit some of it
requires further evaluation.1,2

Documentary evidence of change comes from repeat food
surveys, like those first undertaken in Australia in the 1930s
and 1940s, and repeated most recently in 1995. The diffi-
culties of such surveys are that they are done infrequently,
and the survey methods change from time to time. Market
research provides targeted information on a much more fre-
quent basis as a rule, even every few months, although often
the scientific rigour with which these surveys are executed
leaves room for doubt about the level of accuracy.3 Food
product sales are an increasingly available data source with
the scanning of barcodes at the point of purchase, but they
may omit fresh and unpackaged produce and they do not take
account of urban gardens or the introduction into the home of
foods like caught fish, which are outside the commercial food
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chains. The national perspective of changing food habits is
often located in so-called ‘disappearance data’, which
include extensive information about the movement of food at
various points in the food chain including production and
trade. However, the major problematic assumption with
those data is the extent to which the foods are actually eaten.

At the Institute of Horticultural Development, Agricul-
ture, Victoria, Australia, unpublished data are detecting
important trends in consumption that are not evident in data
sets such as the National Nutrition Survey. These include
declines in apple and cruciferous vegetable consumption.
From the health point of view, this information is critical
given the current understanding of the cardioprotective role
of apples,4 and the bowel cancer protective role of crucifer-
ous vegetables.5 To the clinician, it would be increasingly
important to know of this trend, and also to seek out infor-
mation from individual patients as part of overall diagnostic
and management strategies.

The change in numbers and types of restaurants in urban
and regional Australia in the last 20–30 years also gives a
very clear indication of shifts in food habits. The proportion
of food eaten out grows, but what is eaten out depends on a
number of socio-demographic factors, each of which is rele-
vant to a health counsellor.

Further important evidence of extensive food change in
recent decades comes from intervention studies at the popu-
lation level, like the Multiple Risk Factor Intervention Trial
(MRFIT) study in North America6 and in North Karelia in
Finland.7 In both these studies, there was ‘contamination’ of
reference populations beyond the study populations with
regard to food intake, which reflects uptake by others who
get to know about the potential value of food change.

Socio-demographic basis of changes in food habit
There is a host of reasons why the pace of individual change
in food habit is quickening (Table 1). The importance of
these various socio-demographic factors has been under-
scored by several investigators in Australia.8,9

Of course, these changes can be favourable or
unfavourable. They represent, one way or another, opportu-
nities for clinical intervention.

Success and failure rates
Current indices of success and failure of recommended food
habit change often give little hope to clinicians, but they can
be predicated on inadequate methods and inappropriate out-

come measures, rather than an inability to achieve appropri-
ate outcomes. Examples of this problem are seen in a com-
parison of the impact of the American Heart Association
guidelines on diet and heart disease through a focus on serum
lipids,10 as opposed to the Lyon Heart Study, which took a
whole of diet approach without particular regard to serum
lipids and preferred approaches that emphasized fat quality
and increased plant food variety11 rather than saturated fat
and cholesterol reductions.

A greater sense of achievement with food habit change
can be realized by widening the surrogates for disease end-
points in nutritional intervention beyond the present focus;
for example, on serum cholesterol in cardiovascular disease
(Table 2).

Indeed, when it is realized that small changes can effect
large changes in morbidity and mortality, a sense of much
greater optimism enters the role of counselling in clinical
practice. A good example of simple dietary change with great
consequence is the study of Burr and others in which an
increase from zero to three meals of fish a week led to a
reduction of all-cause mortality by 30% in two years in those
who had suffered an ischaemic event in the past.15 There are
very few interventions of a pharmacological kind that would
have this order of outcome, even in a disease-specific way, let
alone for all-cause mortality. The study, Dietary Approaches
to Stop Hypertension (DASH), which combined changes in
dairy product and plant food intake yielded similar major
reductions in blood pressure.1 Bao and coworkers have
shown that increasing fish consumption to four meals a week
for four months, along with weight reduction, led to a reduc-
tion in systolic blood pressure by 6 mmHg and in diastolic
blood pressure by 3 mmHg,16 also changes that are not seen
with drugs. In the Lyon Diet Heart Study, patients who main-
tained the Mediterranean diet for up to four years had a 50%
reduction in the rate of cardiac death and non-fatal myo-
cardial infarction.11

For the progression from impaired glucose tolerance
(IGT) to diabetes, however, so far the impact of increased
levels of physical activity have been more impressive or, at
least, equivalent to the impact of dietary change.17,18 What is
not acknowledged in these studies, however, is that full
advantage has not been taken of the knowledge of low
glycaemic foods, whole grain and magnesium-rich foods in
deferring progression to diabetes.19

Further optimism is supported by the studies of food
diversity where favourable health outcomes in populations
have been tracked for those who achieve high levels of food
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Table 1. Reasons for individual change

Demographics
Ageing
Migration
Family/household size
Work pattern
Leisure time activity
Gender equity
Education
Economic status
Health interest
Secularization
Time
Mood

Table 2. Surrogates for disease endpoints in nutritional inter-
vention

Cardiovascular disease Arterial wall indices12

Food variety22

Fish12

Vitamin B-6 and folate13

Osteoporosis Bone mineral density
Cancer DNA adducts14

Rectal cell kinetics
Diabetes complications Glycaemic status/HbA1C

Microalbuminuria
Mental health Mood
Dementia Cognitive function test



diversity;20,21 for example, in arterial and metabolic disease
indices.22

While it is taken for granted that people who are mal-
nourished on account of inadequate food intake will respond
to increased food intake, what is less well known is that there
are certain foods and nutrients that can very simply change
the course of morbidity and mortality in populations, and that
may be extrapolated from socio-economically disadvantaged
to advantaged populations, in which there remain vulnerable
groups. The whole issue of the principal micronutrient defi-
ciencies affecting the world; for example, iron, vitamin A and
iodine, in particular, needs to be revisited in advanced
economies.23

Zinc deficiency is seen in North America, especially
amongst Hispanics, and questions have been raised about
zinc status in Aboriginal Australians.24 More recently, a
dramatic reduction in childhood pneumonia by 41%, and in
diarrhoea by up to a quarter was found by researchers from
the Child Health Research Project (CHRP) at Johns Hopkins
School of Public Health (Baltimore, MD, USA) and World
Health Organization through dietary zinc supplementation.25

We know that older persons in developed countries are often
found to be zinc deficient. In part, this is because of treat-
ments like diuretics which cause zincuria. There is an urgent
need to evaluate the extent to which winter respiratory illness
and pneumonia could be avoided in older people and, conse-
quently, their admission rates to hospital could be reduced.

The place of increased n-3 fatty acids in clinical practices
is becoming increasingly well established. But the most
pressing reason for assessing the n-3 fatty acid intake of
patients is the risk of sudden death in those with ischaemic
heart disease through ventricular fibrillation.26 Much evi-
dence points to this risk being reduced by fish intakes of as
little as one to three meals a week.27 For those who are veg-
etarian or cannot eat fish because of sensitivity reactions,
alternative plant sources of n-3 fatty acids may be important;
these include linseed, rapeseed (sometimes known as
Canola), purslane and, to some extent, soy.

Investigators are now modelling traditional food cultures
and changes in food cultures, and examining the predictive
power of these models in different geographical settings.28–30

By using models of this kind, and testing their predictability,
we can contribute to evidence-based nutrition. Much of the
acquired knowledge in food and health is not amenable to
double-blind, randomised clinical trials, and those who work
in public health and clinical nutrition need the support of
other lines of evidence, which modelling and prediction can
provide.

The Australian Polyp Prevention Project (APPP), which
was a randomised factorial intervention study with colono-
scopies done at 0 and 4 years in those who had polyps
removed at baseline, demonstrated that a combination of
increased dietary fibre (as wheat bran 25 g daily) and reduced
percentage fat energy below 25% totally prevented the recur-
rence of large adenomatous polyps (10 mm or more), which
are generally regarded as the precursor of large bowel can-
cer.31 This is a finding that deserves much more currency in
preventive clinical nutrition practice. However, a wider range
of small dietary changes may be more likely to reduce bowel
cancer risk.

What can be said, therefore, is that there is an opportunity
to make small but significant changes to food intake, which
are often less demanding and more appropriately focused on
total health than a single pathway to health like serum lipid
reduction. Failure to do this will lead to a burgeoning phar-
maceutical industry that focuses on single pathways when a
more holistic, nutrition and lifestyle approach might yield
equivalent, if not superior, overall outcomes.

An example of a more holistic approach is summarized in
Table 3.

Facilitating change in food habits
Some of the most important factors which allow for or
encourage change are listed in Table 4. These can be
recruited by clinicians in their food-health plans.

Non-food factors like physical activity, stress manage-
ment, recreational activity, improved relationships, changing
work environment and adequate sleep can allow much more
error in food intake without adverse health consequences33

(Table 5).
An interesting culturally based example of this is the find-

ing that siestas may be protective against ischaemic heart
disease in Greeks. But the ability to have a siesta depends
very much on where one works in relation to home, questions
of social acceptability and provision of places for rest. Few
would deny that there is a natural rhythm that makes most of
us somewhat drowsy in the early afternoon, and not to
respond to this is probably biologically undesirable. When
we are sleepy or drowsy, and whether we respond to this
state, affects the pattern of eating across the day. Food pat-
terns, in relation to sleep, are poorly studied insofar as health
outcomes are concerned. But sleep has been shown to be a
key factor in overall well-being.34
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Table 3. Cardioprotective way of eating

Food variety
Low in ruminant animal (saturated) fat
Regular intake of fish or surrogate plant food (linseed, Canola,
purslane)
Na+/K+ intake ratio < 1.0
Alcohol in moderation
Avoid large meals

Table 4. Factors that allow for or encourage change

Food availability
Exposure to new food experiences
Food memory32

Pleasure
Eating with peers or companions
Health interest
Changing constructs and beliefs about food

Table 5. Non-food means to change health impact of food

Physical activity
Stress management
Recreational activities
Improved relationships
Changing work environment
Adequate sleep (siesta)



Consequences of food choice
The full consequences of food choice have yet to be appreci-
ated. So far, these are located around the so-called chronic
non-communicable diseases (CNCD), which are probably
better referred to as eco-nutritional diseases as they represent
a problem created by changing environments and especially
by the ways in which these influence our food habits. The
diseases in question are obesity, especially abdominal
obesity, diabetes of the non-insulin dependent type, macro-
vascular diseases, but sometimes osteoporosis and certain
cancers are included in this list. Other emergent health prob-
lems related to food choice are shown in Table 6.

Diagnostic and management strategies
The first step in enabling healthful changing food habits is to
make a nutritional diagnosis.35 Without a diagnosis the nutri-
tion problem cannot be managed or solved.

All nutritional management strategies require an under-
lying behavioural approach.36 With this approach it is possi-
ble to make progress through small, but consequential
changes, like climbing stairs, or increasing the intake of par-
ticular foods like fish or vegetable soups, or drinking more
water; and exploring and contracting ways to do these things.

Guidelines for counselling about food and health
Guidelines for advising the population about food and health
may be summarized as:
• Evaluate the need for change with respect for the individ-

ual’s food culture and beliefs;
• Understand the individual’s capacity and interest in

change;
• Intensify those changes that would have the greatest

health impact at the least cost and risk;
• Prioritize the potential changes and develop a plan for

implementation;
• Identify potential worthwhile non-food changes like

those to do with relationships, sleep and physical activity,
which will make foods more helpful;

• Work with the individual to effect at least one change in
the immediate future;

• Have the change recorded by the individuals as an index
of achievement;

• Arrange for review of successive changes on either a
face-to-face or remote basis, in order that the changes
may be maintained;

• Allow opportunity for individuals to understand their
own progress in relation to the community in which they

live and in relation to those who already achieve the best
from food–health relationships.
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Chronic non-communicable disease
Mood
Cognitive function
Immune function
Inflammatory disease

Musculoskeletal system (MSS)
Chronic inflammatory bowel disease (CIBD)
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Sensory disturbance

Taste and smell
Vision

Sexuality
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