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Abstract
This narrative review examines the changes required in dietary behaviours to address the current global burden of disease
resulting from diet-associated cardiometabolic dysfunction. Beginning with known relationships between nutritional factors and
health outcomes, the review identifies a number of problems with current dietary behaviours, using examples from the Australian
context. Implications for practice are then discussed drawing on insights from research in dietary trials. From a concerted research
effort across the globe, the effects of foods, food components and dietary patterns on cardiometabolic parameters have been
reasonably well exposed. The evidence base for these effects underpins dietary guidelines, which aim to meet nutritional re-
quirements and protect against cardiometabolic disease. Thus foods recommended in dietary guidelines tend to be consistent with
research that identifies foods that appear protective and those that appear detrimental to health. The need for dietary behaviour
change is apparent through analyses that have exposed increasing consumption of detrimental foods, despite the availability of
healthy foods. However, behaviour change is a complex area, and where weight loss is also required, there is high level evidence
that interdisciplinary efforts combining diet, physical activity and psychological support are warranted. Insights from dietary trials
and research indicate that focussing on foods and dietary patterns is integral to the specific dietary change required for health
outcomes, but social and behavioural factors will influence the achievement of these changes.
© 2017 Chinese Medical Association. Production and hosting by Elsevier B.V. on behalf of KeAi Communications Co., Ltd. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Dietary guidelines refer to food choices and dietary
patterns that meet requirements for essential nutrients
and protect against the development of chronic
lifestyle-related disease.1 With the current prevalence
of global obesity,2 dietary guidance must also consider
energy levels that support achievement or maintenance
of a healthy body weight. This means that foods in the
diet must have a high nutrient density in order to
deliver required nutrients without excess energy. In the
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case of some nutrients, such as sodium and saturated
fatty acids, excessive consumption may also need to be
curtailed due to associations with hypertension and
cholesterol levels respectively.1 This narrative review
examines the changes required in dietary behaviours to
address the current global burdens of disease resulting
from diet-associated cardiometabolic dysfunction. It
examines the known relationships between nutritional
quality and health outcomes, outlines current problems
with dietary behaviours, referencing Australian data
for an example, and discusses implications for practice
drawing on insights from experiences with dietary
trials.

Nutritional quality and health outcomes

Promoting dietary behaviour change first requires a
sound evidence base for the relationship between di-
etary factors and disease. This evidence base exposes
both beneficial and detrimental factors. When people
consume food, multiple chemical compounds are
delivered to the body and interact with various physi-
ological and metabolic processes.3 A substantial
amount of research has been conducted on the way in
which foods and food components influence pathways
and mechanisms of action related to cardiovascular and
metabolic health. A recent review on dietary and policy
priorities for cardiovascular disease, diabetes and
obesity noted that to date a number of dietary factors
are known to influence health.4 These included 11
different foods which appeared to have a positive
impact (fruit, vegetables, nuts, wholegrains, legumes,
fish, shellfish, yoghurt, cheese, milk, vegetable oils)
and a couple of others which may be detrimental
(refined grains, processed meats). Food components
and beverages which would be beneficial (such as
phytochemicals and coffee) or detrimental (such as
excess sodium and sugary beverages) were also iden-
tified. Overall, however, the impact of food prepara-
tion, food processing and dietary patterns needed to be
considered. The pathways and mechanisms by which
these dietary factors exerted their influence included
glucose-insulin homeostasis, blood lipids, blood pres-
sure, and the functions of the endothelial, cardiac and
adipocyte systems, the gut microbiome, systemic
inflammation and hunger and satiety.4

Some of these dietary factors are whole foods, some
are food components and others are dietary patterns.
They are studied through laboratory experiments,
observational research on population eating patterns, and
clinical trials. The dietary variable may be defined at the
food, dietary pattern or nutrient level, but in reality, they
are all inter-related (Fig. 1). A low fat diet, for example,
may appear as a dietary pattern, but it achieves its
characteristics profile by virtue of its nutrient (fat con-
tent). Likewise, this nutrient content is achievable
because of a set of food choices, in this case with a focus
on low fat foods. Appreciating the connection between
nutrients, foods and whole diets is a critical component
of the development of dietary guidelines.1

Research on the effect of dietary components on
health outcomes can vary in nature. In establishing the
evidence for health claims on foods, for example,
randomised controlled trials provide direct evidence of
effects, observational studies indicate associations and
mechanistic research confirms the plausibility of the
diet-disease relationship.5 Research from randomised
controlled trials and observational studies provides “in
principle” evidence of the diet-disease relationship. To
translate this to practice, efficacy trials are required to
test adherence and achievement of health outcomes
under conditions of usual care (Fig. 2).

Dietary behaviour change

There is evidence across the globe that dietary be-
haviours need to change to reduce the risk of car-
diometabolic disorders.6 Using a wide range of data
sources including nationally representative dietary
surveys adjusted for total energy intake, this analysis
identified 10 healthy items, as foods (wholegrains,
fruits, vegetables, fish, nuts and seeds, beans and
legumes, and milk), and nutrients (dietary fibre, total
polyunsaturated fatty acids, and plant omega-3 fatty



Fig. 2. Value chain for research on dietary factors and health [Adapted from Ref. 1]. RCT: randomized controlled trial.

156 L.C. Tapsell / Chronic Diseases and Translational Medicine 3 (2017) 154e158
acids) in contrast to 7 unhealthy items, also identified
as foods (sugary beverages, unprocessed red meats and
processed meats) and nutrients (saturated fatty acids,
trans fatty acids, cholesterol, sodium). Overall, the
analysis showed that the consumption of unhealthy
food items has increased across the globe, at the same
time as healthy items, and with some variation. Using
three different models for dietary patterns based on (a)
high consumption of healthy items, (b) low consump-
tion of unhealthy items and (c) a combined model of
all items, the analysis was able to display a distribution
of diet quality scores across the globe. The first two
analyses allowed for separate observations of trends in
healthy vs. unhealthy food choices, which if just
considered together may mask deleterious trends in
diet quality. For example, the diet quality analysis
based on fewer unhealthy items shows Australia as
being amongst the worst in the world, while not
showing a substantial decline in overall diet quality.

The categories of foods used in these analyses align
with categories of advice in the Australian Dietary
Guidelines (ADG),7 which state to enjoy nutritious
foods [vegetables, legumes, beans, fruit, cereals
(mostly wholegrain/high fibre), lean meat/poultry/fish/
eggs/tofu/nuts/seeds/legumes/beans, and milk/yoghurt/
cheese/alternatives] and limit foods and beverages with
high amounts of saturated fat, salt and added sugar, as
well as alcohol consumption. The nutritious (nutrient
rich, healthy) foods formed the basis for the dietary
modelling underpinning the dietary guidelines, and
translated into the Australian Guide to Healthy Eating
(AGHE) which provided further guidance on relative
amounts and types of foods to consume.8 Dietary
modelling referred to Foundation diets, which were
designed to ensure adequate intakes of essential nu-
trients within energy constraints for any given age and
size.9 The foods included in the dietary modelling were
relatively unprocessed with minimal amounts of added
salt and sugar. Amounts of foods containing high levels
of saturated fat were constrained. This distinction be-
tween foods explains the use of the terms “core” foods
(healthy, nutrient dense foods used in dietary model-
ling for dietary guidance) and “discretionary” foods
(unhealthy foods, nutrient poor and/or with high levels
of added salt and sugar). Examples of discretionary
foods are given in the ADG as cakes, pastries, pro-
cessed meats, confectionary, many commercial fried
foods, and sugar sweetened beverages.

The extent to which dietary change is now required
by the Australian population is reflected in analyses of
the recent Australian Health Survey which suggests
that 35% of energy consumed comes from discre-
tionary food categories.10 The nature of the problem
and challenges for dietary behaviour change are also
exposed. Despite advice to consume wholegrain ce-
reals and vegetables, the major sources of discretionary
foods are based on processed foods such as cereal
foods and cereal food products, and vegetable products
and dishes. This means that the nutritional quality of
healthy foods is being compromised by food prepara-
tion and processing factors. In this case it is not enough
to suggest that people consume more vegetables and
grains, there is a need to move closer to cuisine ele-
ments in the diet and preparation methods for healthy
foods. This was demonstrated in the PREDIMED
trial,11 which tested the impact of a culturally recog-
nised Mediterranean diet on cardiovascular disease risk
reduction in regions across Spain.

In other settings the significance of consuming in-
dividual foods in relation to health outcomes has been
identified within populations. For example, weight
gain over a 4 year period was positively associated
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with intake of potato chips (1.69 lb), potatoes (1.28 lb),
sugar sweetened beverages (1.00 lb), unprocessed red
meat (0.95 lb) and processed red meats (0.93 lb) in an
analysis involving data on 120,877 U.S. healthy non-
obese adults (from the Nurse Health and Health Pro-
fessional Studies). On the other hand, weight gain was
inversely associated with consumption of vegetables
(�0.22 lb), wholegrains (�0.37 lb), fruits (�0.49 lb),
nuts (�0.57 lb) and yoghurt (�0.82 lb) (P < 0.005 for
each comparison).12 This suggests attention to indi-
vidual foods is warranted.

At the population level this means developing
educational materials with a shift in focus to healthy
dietary patterns and working with industry to ensure
pre-prepared foods retain the nutritional quality of core
foods. At the individual level, encouraging dietary
behaviour change, however, requires more than advice
on healthy foods, as psychological factors will influ-
ence food choice regardless of knowledge about food.
In addition, information alone does not bring about
change. New approaches, such as the use of healthy
conversation skills in community nutrition education
have shown to be of benefit.13

Implications for practice

In the practice context, health outcomes are ach-
ieved when the healthcare team works together to
support behaviour change. For example, in the case of
obesity management in clinical practice, there is high
level evidence that a combination of diet, physical
activity and behavioural support will produce greater
weight loss than single lifestyle interventions alone.14

In our dietary trials we have found that personal
goals of participants do not always align with clinical
outcomes, whereas external influences, such as family
issues, having an impact on personal goals.15 This
means that translating dietary messages needs to take
into account the circumstances of a person's life.
Supporting dietary change requires help to identify
issues with food choices and may benefit from ap-
proaches such as healthy conversation techniques.13

Making successful dietary changes can also be
associated with achievement of outcomes. In another
study, we found that early weight loss and age predict
retention in weight loss trials.16 We found that those
that lost less than 2% of body weight after 1 month
were 4 times more likely to drop out, and those less
than 50-year age were twice as likely to drop out. In
the longer term, being older and having a lower BMI to
start with meant a person was more likely to have
rapid and continuing weight loss over 1 year.17 Thus,
individual and social circumstances, the extent of the
health problem and evidence of progress all appear
important in establishing change.

Behaviour change can result in improved dietary
patterns that lead to better health outcomes and the best
results may be seen in those starting with the worst
eating habits. Using cluster analysis to identify healthy
and unhealthy dietary patterns at baseline in two
weight loss trials, we found that people who entered
the study making unhealthy food choices (Cluster 2)
did better than those who were already choosing pri-
marily healthy foods (Cluster 1). After 3 months of
intervention, Cluster 2 reported consuming less energy
(�5317 kJ; P < 0.01) and achieved a greater weight
loss (�5.6 kg; P < 0.05) than Cluster 1.18 In this case,
removing unhealthy food items from usual eating
patterns appeared to enable greater weight loss, than
simply eating less healthy food. This means that in
practice, both the amount and type of food consumed
are important considerations for dietary change.

The significance of consuming individual foods and
dietary patterns for better health outcomes has been
identified within populations, but the relationships are
also relevant to clinical cohorts. A meta-analysis of
studies on dietary patterns and systolic blood pressure
found overall protective effects [�4.06 mmHg (�5.29,
�2.83)] from healthy dietary patterns across the globe,
represented by the Dietary Approaches to Stop Hy-
pertension (DASH) diet, Mediterranean diet, Nordic
diet and Tibetan diet.19 This suggests dietary patterns
also play an important role. The foods identified in
these studies and dietary patterns remained consistent
in a study of a clinical cohort (n ¼ 328) attending a
lifestyle intervention trial.20 In this study, dietary in-
takes reported at baseline were analyzed using Princi-
ple Component Analysis (PCA) and this produced 6
dietary patterns, but only the one characterised by nuts,
seeds, fruit and fish was associated with lower systolic
blood pressure (R2 ¼ 0.234; P < 0.0005), diastolic
blood pressure (R2 ¼ 0.259; P < 0.0005), and urinary
sodium:potassium ratio (R2 ¼ 0.100; P < 0.0005).21

From these 3 studies alone, fruit, nuts, and fish stand
out. These and other core foods are recommended in
dietary guidelines.

Conclusion

There are many layers that need to be considered in
creating dietary behaviour change to improve nutri-
tional quality and health outcomes. The first is the
evidence of the relationship between dietary factors
and health outcomes (both beneficial and deleterious)
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and an understanding of food sources of nutrients
(supporting nutritional quality). This sets the standard
for the required nature and extent of change in food
consumption patterns. This standard needs to be
adequately resourced with high quality informative
research and health practitioners with defined compe-
tencies. The second is the behaviour change itself.
Once it is clear “what” needs to be done, the issue of
“how” change may occur is another matter. At the
population level, among many things, it relates to food
security and the quality of the food supply, and at the
clinical level it is at least an interdisciplinary exercise
supporting individuals in making appropriate changes
within their complex life circumstances.
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